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Preface

During the past three decades, histology has seen enormous
progress, thanks to new techniques and new investigation
instruments. Numerous discoveries of important structures and
morphofunctional phenomena have been described in a wealth
of papers of ever increasing size and complexity. These publi-
cations have become difficult to foliow, not only because of their
number, but also because of a disparity of terminology and the
multitude of synonyms employed by different authors. All of this
makes reading and comprehension of the progress that has
been achieved laborious, even for histologists, but especially for
students, researchers in other basic branches of medicine, or
clinicians who have to consuit histological texts during their
studies or investigations.

In order to facilitate the orientation of all those interested in
histology, a concise and practical volume in encyciopedic style,
defining and, at the same time, illustrating fundamental histolog-
ical terms, enumerating synonyms, and describing morpho-
functional phenomena has become necessary, both because a
work of this genre does not exist and because the list of Latin
terms elaborated by the Internationai Anatomical Nomenclature
Committee in 1977 does not give illustrations or definitions of
histological terms. The present work attempts to redress this
deficiency.

With regard to the entries, the reader will find the name of the
item followed by, in parentheses, any synonyms and the Latin
term, if one exists, according to Nomina Anatomica (4th edn.,
Amsterdam, Oxford: Excerpta Medica, 1977) marked by an aster-
isk. Then comes a definition of the item, a description which is as
elementary as possible, and in many cases one or more illustra-
tions. Cross-references between related items or phenomena
are indicated by arrows in the text. After the entry, the
reader will find additional cross-references pertaining to the
item described, as well as a list of suggested further reading.

It is clear that the elaboration of a practical work which has the
goai of giving up-to-date direct visual information as rapidly as
possible must necessarily be a technical compromise in terms of
the number of items, the number and format of illustrations,
the size of characters, and the length of texts. For this reason,
texts are laconic, literature appearing in periodicals is cited
without tities, and iflustrations are small, demonstrating oniy the
structures related to the item in question.

Even though the major part of the halftone iliustrations, pen
drawings, and diagrams are originais which | have drawn for this
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book, a certain number of them have been reproduced, thanks to
the kidness of Springer-Verlag from my books Ultrastructure of
the Mammalian Cell, Springer-Verlag 1979, and Die Gewebe des
Menschen und der Sadugetiere, Springer-Verlag 1984. Here, |
would like to express my deep gratitude to Mr. J. Wilewski, who
helped me in the execution of a number of pen drawings and
diagrams for the present book.

During the several years it took to elaborate this work, many
people have kindly aided me in different ways, and | thank them
very cordially. Without their help, this work would have remained
only an idea.

For technical assistance in light and electron microscopy, | am
grateful to Miss G. Borel, Mrs. C. Thommen-Wéackerlin, Mrs. A.
Lochman, Mr. P.-A. Milliquet, and particularly to Mrs. D. Richard
who, among other duties, kindly acted as my secretary.

For corrections of the English, | thank warmly my former
students, Miss A. Dorward, Mr. M. Seftel, and Mr. D. Rappaport.
| am particularly grateful to Mrs. E. Warwood, who had the
courage to reread and recorrect all the texts. | am obliged to Mrs.
M. Devolz for her very efficient typing, and to Mrs. A. Ghelber for
her help in researching scientific literature. Also, | am most
grateful to Springer-Verlag for the acceptance of my ideas
concerning the layout of this book. Finally, many thanks go to
my wife and to my son for the great patience and sympathy
they have shown during the several years of preparation of the
present work.

{am fully aware that a work such as this must necessarily contain
imperfections, although | have attempted to reduce them to a
minimum. For those which have escaped me, | am, naturally,
fully responsible; here, | simply ask the benevolent reader for
understanding; at the same time | am open and thankful for all
constructive criticisms and suggestions.

Le Mont-sur-Lausanne, Summer 1984 Radivoj V. Krsti¢



Most frequently used symbols and abbreviations

* Latin term according to Nomina Anatomica,
4th edn., Amsterdam, Oxford: Excerpta
Medica, 1977

1 see under

ADP adenosine diphosphate

ATP  adenosine triphosphate

cAMP cyclic 3' 5-adenosine monophosphate
CNS central nervous system

DNA deoxyribonucleic acid

EM electron microscope(y)

ER endoplasmic reticulum

LM light microscope(y)

mRNA messenger ribonucleic acid

PNS peripheral nervous system

rER  rough endoplasmic reticulum

RNA ribonucleic acid(s)

SEM scanning electron microscope(y)
sER  smooth endoplasmic reticulum

TEM transmission electron microscope(y)
tRNA transfer ribonucleic acid

Items are always abbreviated by capitalization of
the initial letter, followed by a period, irrespective of
plurals and genitives.



A

A (Angstrom): A unit of wavelength =
1078 cm; in the 1 Sl system = 0.1 nm.
Kis now out of use in T histology.

T Nanometer

A-bands, of myofibrils (stria A*): 1)
Light microscope = dark stained,
doubly refractile and, in T polarizing
microscope, anisotropic  cylindrical
segments (A) along T myofibrils (Mf) of
T cardiac muscle cells and T skeletal
muscle fibers. In exceptional prepara-
tions, a paler T H-band traversing the
center of A. can be seen. Length of A.
varies according to muscle examined
(approx. 1.5-2um). 2) Transmission
electron microscope, longitudinal sec-
tion = principal constituents of A. are
parallel arrays of T myosin myo-
filaments (My), slightly thicker parts of
which are bound together by slender
cross connections (CC), giving rise to
a transversal density, T M-line. Extend-
ing to T Z-lines of T I-bands, T actin
myofilaments (Ac) interdigitate with
sets of myosin myofilaments of adja-
cent A. In relaxed muscle, actin myo-
filaments do not meet within A., leaving
a clear zone between, T H-band. 3)
Transmission electron microscope,
cross section = a hexagonal disposi-
tion of myosin myofilaments at levels of
M-line and H-band; in remaining part
of A, six actin myofilaments are ar-
ranged regularly around myosin myo-
filaments. The 10 to 20 nm-large inter-
spaces between two myosin myo-
filaments are traversed by fine cross
bridges corresponding to T heavy mer-
omyosin (HMM) which extends radially
from each myofilament toward neigh-

boring actin myofilaments. Length of
A. is determined by length of myosin
myofilaments and remains constant in
all phases of contraction. There are no
structural differences between A. of
cardiac and skeletal muscle.

1Bands, of striated muscles

ABP: T Actin-binding protein; T Andro-
gen-binding protein

Absorption cavity (erosion tunnel, re-
sorption cavity, lacuna ossea*): A tu-
bular cavity (AC) formed by osteolytic
activity of T osteoclasts (Oc) in com-
pact 1 bone. Osteoclasts are followed
by blood vessels (BV) and young con-
nective tissue cells (CC), which differ-
entiate into T osteoblasts (Ob). The lat-
ter deposit new bone T lamellae (BL)
around inner surface of A, thus form-
ing new T osteons. A. are frequent dur-
ing secondary T bone formation.

T Howship’s lacunae

Absorption intestinal, of lipids : A pro-
cess of passage of lipids through in-
testinal epithelium. Sequence: Tri-
glycerides (Tr) of dietary fats are hy-
drolyzed by pancreatic lipase (L) to
free fatty acids (FA) and mono-
glycerides (Mo). These combine in gut
lumen with bile salts (BS) to form mi-
celles (Mi) of about 2-5 nm. In contact
with T microvilli (Mv), fatty acids and
monoglycerides  diffuse,  without
requiring energy, across the plas-
malemma (P) of T absorptive cell (AC).
Membranes of smooth T endoplasmic
reticulum  (sER) resynthesize tri-
glycerides from absorbed fatty acids
and monoglycerides using their own
enzymatic system; lipid droplets (D)
are visible first in lumina of apical
smooth endoplasmic reticulum. They
are then transported to the rough en-
doplasmic reticulum (rER), where a
protein component is incorporated
under expenditure of energy. Resulting
T lipoprotein droplets migrate to T Gol-
gi apparatus (G) where a carbohy-
drate moiety and membranous invest-
ment are added. Such glycolipopro-

A-ABS 1

tein droplets coalesce with lateral
plasmalemma of absorptive cells and
are released by T exocytosis. Particles
of newly synthesized fat, fat T chylomi-
crons (Ch), are transported through
lateral intercellular clefts (IC), cross
basal lamina (BL), and enter T lacteals
(La). (Fig., left modified from Cardell et
al. 1967)

Cardell, R.R, Badenhausen, S., Porter,
RK.: J. Cell Biol. 34, 123 (1967);
Marenus, K.D., Sjgstrand, F.S.: J. Ul-
trastr. Res. 79,92 and 110 (1982); Ock-
ner, RK., Isslbacher, K.J.: Rev. Physiol.
Biochem. Pharmacol. 71, 107 (1974);
Ohsima, Y.: Arch. Histol. Jpn. 40, 153
(1977); Schonfeld, G., Bell, E., Alpers,
D.H.:J. Clin. Invest. 67,1539 (1978)

Absorption intestinal, of polysac-
charides: These substances are first
broken down by ptyalin and pan-
creatic f-amylase to di- and monosac-
charides, then absorbed without sig-
nificant morphological change
through T absorptive cells into blood T
capillaries.

Absorption intestinal, of proteins:
Prior to absorption, ingested proteins
are hydrolyzed to amino acids. Only in
suckling period of newborns can in-
tact proteins and antibodies penetrate
1 absorptive cells by T micropinocyto-
sis and reach circulation.

Yamamoto, T.: Arch. Histol. Jpn. 45, 1
(1982)

Absorptive cells (enterocyte, cellula
columnaris®): Tall columnar epithelial
cells (height 18-25 pmy} lining most of
luminal surface of small intestine. Ellip-
tical frequently invaginated nucleus



2 ACA-ACE

(N) with prominent nucleolus (Nu) is
located in tower part of cell body. Cyto-
plasm contains numerous filamentous
mitochondria (M), a well-developed
supranuclear T Golgi apparatus (G),
and ramified profiles of smooth T en-
doplasmic reticulum (sER) immedi-
ately below T terminal web (TW).
Rough T endoplasmic reticulum (rER)
is frequently continuous with the
smooth. Presence of some lysosomes
(Ly) and an appreciable number of
free ribosomes (R). Microvilli (Mv) and
their T glycocalyx (Gc) form a 1 striated
border (SB). T Micropinocytotic vesi-
cles (Mp) are scattered in terminal web
area and on lateral and basal cell sur-
faces; many lateral interdigitations
(Int) strengthen contact with neighbor-
ing cells. Well-developed T junctional
complex (JC) surrounds T apical pole;
a 1 basal lamina (BL) underlies basal
cell pole. A. originate from stem ceils of
1 Lieberkihn's crypts; life span of A. is
about 1.5-3 days. Function: absorption
of digestive end products.

T Absorption intestinal, of
polysaccharides, proteins

lipids,

Bock, P., Tillmann, B., Osterkamp, U.:
Z. mikrosk.-anat. Forsch. 94, 1077
(1980); Cheng, H., Bjerknes, M.: Anat.
Rec. 203, 251 (1982); Colony Moxey, P.,
Trier, J.S.. Anat. Rec. 195, 463 (1979);
Pavelka, M., Ellinger, R.: J. Ultrastruct.
Res. 77,210 (1981); Stenling, R., Helan-
der, H.F.: Cell Tissue Res. 277, 11
(1981)

Acanthocyte: A term synonymously
used for a crenated T erythrocyte.

Acanthosomes: T Coated vesicles

Accessory glands, of male reproduc-
tive system: T Bulbourethral glands;
Prostate; T Seminal vesicles

Accessory lacrimal glands: T Lac-
rimal glands, accessory

Accidental involution, of thymus: T
Thymus, accidental involution of

Accidents, of cell division: Abnormal
events that may occur during T meiosis
and T mitosis resulting in numerical
and morphological anomalies of T
chromosomes.

T Chromosomes, anomalies of

Accommodation, of eye: T Eye, ac-
commodation of

A-cells, of gastrointestinal tract (glu-
cagon-producing cells): Round or oval

‘pale cells scattered in T gastrointesti-

nal tract of dogs and cats, possibly al-
so in other mammals. Morphologically,
A. are very similar to T A-cells of T pan-
creatic islets. Their T secretory
granules, measuring about 430 nm
with a round dense core surrounded
by a clear halo, are located in basal
cell pole and are indistinguishable
from granules of pancreatic A-cells.
On the basis of immunohistochemical
analyses, it is believed that A. produce
Tenteroglucagon.

T Endocrine cells, of gastrointestinal
tract

Baetens, D., Rufener, C., Srikant, B.C.,
Dobbs, R., Unger, R, Orci, L.: J. Cell
Biol. 69, 455 (1976)

A-cells, of pancreatic islets (alpha
cell, glucagon cell, cellula alpha*): Ar-
gyrophilic cells located predominantly
at periphery of T pancreatic islets mak-
ing up about 20% of their volume.
Polygonal in shape, A. contain a
deeply invaginated nucleus (N), with a
conspicuous nucleolus (Nu), a well-
developed Golgi apparatus (G), some
short cisternae of rough T endoplas-
mic  reticulum  (rfER), elongated
mitochondria (M), few lysosomes T Ii-
pofuscin pigment, and round strongly
electron-dense T unit membrane-bound
secretory granules (S) that are insolu-
ble in alcohol. Granules are uniform in
size (300nm) and are synthesized
within Golgi apparatus. A halo of low
density separates spherical osmiophil-
ic core from granule’s membrane.
Contents of secretory granules are dis-
charged from cell body by T exocytosis
(inset). A. originate from neural crest
and migrate into pancreatic buds.
Those of ventral pancreatic bud pro-
duce T pancreatic polypeptide, and

those of dorsal pancreatic bud pro-
duce T glucagon. BL = t basallamina,
Cap = capillary, P = 1 plasmalemma

Unger, R.H,, Orci, L. (eds.): Glucagon.
Current Endocrinology Series. New
York, Amsterdam: Elsevier 1981

A-cells, of synovial membrane: 1 Sy-
novial cells

Acellular cementum: T Cementum

Acervuli (brain sand, concretion,
psammoma body, corpus are-
naceum*): Mulberry-shaped calcifi-
cations, 400 pm-5 mm or more in di-
ameter, scattered in T parenchyma of T
pineal organ and T choroid plexus.
Chemically A. are composed of T hy-
droxyapatite with a small quantity of T
strontium. A. in pineal organ have vari-
ous numbers of spherical lobes (L),
whereas those of choroid plexus have
a smooth surface but an identical
chemical composition. In the tissue, a
basket of 1 reticular and 1 collagen
microfibrils surrounds each extracellu-



lar A. Since number of A. increases
with age, it is possible that they repre-
sent a product of cell degeneration.
(Fig. = human)

Allen, D.J., Allen, J.8., DiDio, L.J,
McGrath, J.A.: J. Submicrosc. Cytol. 13,
675 (1981)

Acervuli, origin and formation of: It is
believed that T acervuli in T pineal or-
gan may occur independently both in
vacuoles of T pinealocytes and in inter-
cellular spaces in the form of crystalli-
zation globuli (G), 2-5 pm in diameter.
After death of pinealocyte, globuli
reach extracellular spaces where they
increase in volume by additional crys-
tallization and/or fusion with other glo-
buli and form a lobe (L). Several lobes
unite to constitute an acervulus.
Therefore, internal structure of an
acervulus may have uni- or pluricen-
tric concentric organization of succes-
sive layers of T hydroxypatite (H). Data
concerning A. of choroid plexus are
lacking.

Krsti¢, R.. Cell Tissue Res. 774, 129
(1976)

Acetylcholine : The T neurotransmitter
substance of some T neurons of T cen-
tral nervous system, of all T synapses
between pre- and postganglionic
neurons of T autonomic nervous sys-
tem, of all parasympathetic post-
ganglionic neurons, of all T motor end
plates, and of some postganglionic
sympathetic axons innervating 1 sweat
glands. Bound to a lipoprotein carrier,
A. is stored in T synaptic vesicles and
released into T synaptic cleft when an
action potential reaches axonal arbo-
rization. A. activates receptor sites of
postsynaptic membrane, increasing its

permeability and generating a wave of
depolarization. (See physiology texts
for further information)

1 Synapse, cholinergic

Acetylcholinesterase: The enzyme
responsible for inactivation of T acetyl-
choline. Inhibition of A. provokes an in-
crease of acetylcholine within T synap-
tic clefts, thus interrupting trans-
mission from one T neuron to another.

Gautron, J.. Histochemistry 76, 469
(1982)

Achromaffin paraganglia: T Para-
ganglia, parasympathetic
Achromatic apparatus (apparatus

mitoticus*): A term designating T as-
trosphere and 1 spindle apparatus be-
cause of their lack of affinity for ordi-
nary dyes.

1 Chromatic apparatus
Achromatic objective : T Objective

Achromatin: A former term for non-
stainable portion of T chromatin, i.e, 1
euchromatin.

Acid dyes (anionic dyes): Stains ca-
pable of forming salts with a positively
charged (basic) biological substance.
Aniline blue, eosin, light green, orange
G, phloxin, etc. are A.

Acid hydrolases: A collective term for
a number of lysosomal hydrolytic en-
zymes active at acid pH (acid phos-
phatase, acid ribonuclease, catepsin,
B-glucuronidase, B-galactosidase,
aryl-sulfatase, and peroxidase).

TLysosomes
Acid phosphatase: T Acid hydrolases

Acidophilia (eosinophilia): The prop-
erty of basic protein groups contained
in T nucleolus, T cytoplasm and ex-
tracellular material ( T collagen fibrils,
etc.) of binding with an T acid dye and
appearing pink or red.

Acidophilic cells, of hypophysis: T
Hypophysis, acidophilic cells of

Acidophilic erythroblast: T Erythro-
blast, orthochromatic

Acidophils: T Hypophysis, acidophilic
cells of

Acinar glands: T Tubuloacinar glands

Acinus, of glands (acinus glandular-
is*): A mulberry-shaped secretory unit

ACE-ACI 3

formed by a group of T exocrine T ser-
ous glandular cells (C). Forming a
single layer, the cells converge toward
a minute central lumen (L); they overlie
a T basal lamina (BL). Each A. is con-
nected to a narrow T intercalated duct
(ID), which in T pancreatic A. begins
with T centroacinar cells (CC). M = 1
myoepithelial cells.

Acinus, of liver: The area of liver T pa-
renchyma involving segments of two
neighboring portal lobules supplied by
Tinlet venule and terminal branches of
T interlobular artery (IA), and drained
by branches of interlobular T bile duct
(BD). Liver A. is subdivided into three
zones along a decreasing gradient of
oxygen and metabolite concentration,
cells of zone | being closest, those of
zone |ll farthest from vascular supply.
The concept of liver A. is not ubiqui-
tously accepted. (Fig. modified from
Rappaport et al., 1954) CV = T central
veins, of liver; IV = 1 interlobutar vein

T Liver lobule, classic; T Liver lobule,
portal



4 ACI-ACR

Rappaport, AM., Borowy, AJ,
Lougheed, W.M,, Lolto, W.N.. Anat.
Rec. 779, 11 (1954); Schuitz, M., Hilde-
brand, R.. Cell Tissue Res. 237, 643
(1983)

Acinus, of lung (primary lobule, lo-
bulus pulmonaris primarius*): A mor-
phofunctional pulmonary unit served
by a respiratory T bronchiole (RB), in-
cluding T alveolar ducts (AD) with T al-
veoli (A). 200-300 A. form a T lung lo-
bule. (In the fig., proportions of lung lo-
bule have not been adhered to)

Boyden, E.A: Anat. Rec.
(1971)

169, 282

Acoustic fibers : T Corti’s organ, inner-
vation of

Acoustic ganglion: T Spiral ganglion
Acridine orange: T Fluorochromes

Acromegaly: Unusual growth of
bones of skull and extremities accom-
panied by progressive enlargement of
head, face, hands, feet, T penis, etc. as
a result of hypersecretion of T growth
hormone by T somatotropes of 1
adenohypophysis.

T Gigantism

Acrosin: A trypsinlike proteolytic en-
zyme presentin T acrosome.

Johnson, LA, Garner, D.L., Truitt-Gi-
bert, AJ., Lessly, B.A.: J. Andrology 4,
222 (1983)

Acrosomal cap (head cap): A smooth
surfaced cisterna (AC), about 70 nm
wide, covering the anterior pole of T
spermatid nucleus (SN). A. is delimited
by outer (Ao) and inner (Ai) acrosomal
membranes and filled with homoge-
nous, moderately osmiophilic material.
In the area of A, T nuclear envelope
(NE) loses its T pores and becomes

denser from nuclear side because of
chromatin condensation. A roughly
25-nm gap (arrowhead) between inner
acrosomal membrane and nuclear en-
velope contains granulofilamentous
material. A. is separated from intercel-
lular space (IS) and T Sertoli's cell (SC)
by plasmalemma (P) of spermatid. A
develops by spreading of T acrosomal
vesicle over spermatid nucleus; it
marks anterior tip of the future T sper-
matozoon nucleus. (Figs. = human)

1 Spermiogenesis

Acrosomal granule (granulum acro-
somale*); A round or elliptical mass of
moderate to strongly osmiophilic ma-
terial (AG) contained in T acrosomal
vesicle (AV).A.isrich in T glycoproteins
and therefore T PAS-positive. In the
course of 1 spermiogenesis, A. in-
creases in size through fusion of new
T proacrosomal granules (arrowhead),
becoming flattened and spreading to
fill entire acrosomal vesicle. SN =
spermatid nucleus, G = T Golgi appa-
ratus. (Fig. = human)

Acrosomal phase, of spermiogen-
esis: T Spermiogenesis

Acrosomal vesicle (acrosomal
vacuole, vesicula acrosomalis®): A

spherical, membrane-enclosed struc-
ture (AV) at anterior pole of a 1 sper-
matid nucleus (SN). A. contains T acro-
somal granule (AG) and an electron-
lucent flocculent material. A. is formed
by fusion of membranes of T proacro-
somal granules and cisternae (C) of
Golgi apparatus (G). A is the future T
acrosome. (Fig. = human)

1 Spermiogenesis

Acrosome (acrosoma®). Caplike,
membrane-limited T organelle closely
overlying anterior two-thirds of T sper-
matozoon nucleus (N). Outer A. mem-
brane (OM) is covered by sper-
matozoon plasmalemma (P). A layer of
perinuclear material (PM), about 25
nm wide, separates inner A, membrane
(IM) from outer leaflet of T nuclear en-
velope (NE). At tip of nucleus a fold of
inner A. membrane leaves subacro-
somal space (SS). A. is subdivided into
three parts. Apical segment (AS) is of
simple form in man (fig.), but assumes
characteristic shapes in some animals.
Principal segment (PS) represents
main portion of A. and corresponds to
T acrosomal cap of some authors. In



this region, A. membranes are about
50 nm apart. In equatorial segment
(ES), A. membranes are closer (25 nm)
and A. content is condensed. A 1T
postacrosomal region (PR) follows A.
A, contains  carbohydrates, 1
hyaluronidase, some lysosomal T acid
hydrolases and 1 acrosin. All enzymes
are active during penetration of sper-
matozoon though T corona radiata
and T zona pellucida of secondary 1
oocyte.

1 Acrosome reaction; 1 Spermiogen-
esis

Acrosome, formation of: 1) Golgi
phase = in T Golgi apparatus (G) of a
1 spermatid appear small 1 proacro-
somal granules (PG) rich in carbohy-
drates, which coalesce to form an 1
acrosomal granule (AG). Its limiting
membrane fuses with outer membrane
(OM) of T nuclear envelope. Newly syn-
thesized granules and cisternae (C) of
Golgi apparatus form an 1 acrosomal
vesicle (AV) around the acrosomal
granule, contributing to its enlarge-
ment. 2) Cap phase = limiting mem-
brane of acrosomal vesicle expands
(arrows) over anterior half of nucleus
as a thin head cap (HC). 3) Acrosomal
phase = substance of acrosomal

vesicle is gradually distributed
throughout cap, which finally consti-
tutes T acrosome.

1 Spermiogenesis

Hermo, L., Clermont, Y., Rambourg, A.:
Anat. Rec. 793, 243 (1979); Sinowatz,
F.. Wrobel, K.-H.: Cell Tissue Res. 279,
511(1981)

Acrosome reaction: A sequence of
structural changes of capacitated 1
spermatozoon head in vicinity of a
secondary T oocyte. A. in mammals:
Outer acrosomal membrane (OAM)
fuses with overlying plasmalemma (P),
thus creating numerous openings
(Op) through which acrosomal en-
zymes are liberated (arrows) to dis-
solve T zona pellucida (ZP). At end of
A., only inner acrosomal (IAM) mem-
brane covers anterior part of sper-
matozoon head. Plasmalemma of T
postacrosomal region (PR) sub-
sequently fuses with microvilli (Mv) of
oocyte, the process of fusion now in-
volving inner acrosomal membrane.
Contact of two T germ cells induces
bulges (B) from oocyte surface, which
quickly envelop the spermatozoon
head.

Katz, D.F., Yanagimachi R.. Biol. Re-
prod. 25, 785 (1981); Shalgi, R., Phillips,
D.: J. Ultrastruct. Res. 77, 154 (1980);
Shapiro, B.M., Eddy, EM.: Int. Rev.
Cytol. 66,257 (1980)

Acrylic resins: Plastic materials used
for T embedding in transmission T elec-
tron microscopy.

ACTH:
mone

1 Adrenocorticotropic  hor-

ACR-ACT 5

ACTH-cells: T Corticotropes

ACTH-RF: 1 Adrenocorticotropic hor-
mone-releasing factor; T Releasing
factors

Actin-binding protein (ABP): A pro-
teinaceous substance that cross-links
T actin microfilaments of 1 macro-
phages in vitro. Together with 1
myosin, A. can change consistency of
T ectoplasm during spreading of 1
pseudopodia and T phagocytosis.

Stendahl, O.l, Hartwig, J.H., Brotschi,
E.A., Stossel, T.P.: J. Cell Biol. 84, 215
(1980)

Actin microfilaments: T Actin myofil-
aments

Actin myofilaments (actin microfila-
ment, myofilamentum tenue*): Protein
microfilaments, 57 nm diameter, and
more than 1pm long, present in a
large variety of cells. A. of T myofibrils
consist of globular subunits of G-actin,
5.6 nm in diameter (m.w. about 42000
daltons), joined into longitudinal poly-
mers of fibrillar F-actin. Two rows of F-
actin entwine helicoidally to form an A.
Between two F-strands lie narrow T tro-
pomyosin (Tr) molecules, along which
T troponin molecules (Tn) attach at
regular intervals of 40 nm. A. are regu-
larly oriented in T cardiac muscle cells
and 1 skeletal muscle fibers where they
are anchored to T Z-lines, form 1 I-
bands, and interdigitate between T
myosin filaments of T A-bands. In 1
smooth muscle cells, A. are attached
to T dense bodies. A. are found also in
nonmuscle cells with contractile ca-
pacity ( T endothelial cells, T macro-
phages, T myofibroblasts, etc.), and in
some cell structures ( 1 microvilli, T ter-
minal web, etc.).

DeRosier, D.J., Tilney, L.G.. How Actin
Filaments Pack into Bundles. Cold
Spring Harbor Symposia on Quantita-
tive Biology, Vol. 46, Part 2. New York:
Cold Spring Harbor Laboratory, 1982;
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Groschel-Stewart, U.: Int. Rev. Cytol.
65, 194 (1980); Oosawa, F.. Macromo-
lecular Assembly of Actin. In: Stracher,
A. (ed.): Muscle and Nonmuscle Motil-
ity, Vol. 1. New York: Academic Press
1983; Pollard, T.D.. J. Cell Biol. 91, 156s
(1981)

Actinin (a-actinin); A contractile pro-
tein found in T Z-lines of striated mus-
cles and in T dense bodies of T smooth
muscle cells.

Jockusch, H., Jockusch, B.M.: Dev.
Biol. 75,231 (1980)

Actinlike microfilaments: Thread-
shaped structures (arrows) about 6
nm thick and 0.5 um or more in length
found in 1 cytoplasmic matrix of a
great variety of cells, mostly attached
to cell T organelles and plasmalemma.
It is believed that A. are contractile and
involved in intracellular displacement
of organelles, cell movements, and T
exocytosis. (Fig. = Tinterstitial cell of
testis, human)

1 Capsular epithelium, of Bowman’s
capsule

Aguas, AP.: J. Ultrastruct. Res. 74,175
(1981)

Actomyosin: A result of mixing of T ac-
tin and T myosin in vitro. A. contracts in
the presence of T adenosine triphos-
phate.

Addison’s disease (hypoadrenocorti-
cism): Primary A.: a chronically insuffi-
cient synthesis of adrenocortical hor-
mones especially T mineralocorticoids
( T aldosterone). Secondary A. = an
insufficient synthesis of hypophyseal 1
adrenocorticotropic hormone.

Adenohypophyseal hormones: T
Adrenocorticotropic hormone (ACTH);
1 Follicle-stimulating hormone (FSH); T
Growth hormone (GH or STH); T Lipo-
tropins (LPH); T Luteinizing hormone/
T interstitial cell-stimulating hormone
(LH/ICSH); T Thyrotropic hormone
(TSH); T Prolactin (LTH); T Melanocyte-
stimulating hormone (MSH)

Adenohypophysis (anterior lobe, lo-
bus anterior*): Anterior part of T hypo-

physis composed of pars distalis, pars
tuberalis, and pars intermedia.

Bhatnagar, A.S. (ed.): The Anterior Pi-
tuitary Gland. New York: Raven Press
1983; Tixier-Vidal., Farquhar, M.G.
(eds.). The Anterior Pituitary. New
York: Academic Press 1975

Adenomyosis : T Endometriosis

Adenosine triphosphate (ATP). The
most important energy-rich com-
pound of cell energy-transporting sys-
tem. Together with adenosine diphos-
phate (ADP), ATP is synthesized in T
mitochondria (M) by oxidative phos-
phorylation during cell respiration.

ATP 2 ADP +P+7300 cal or 30543 J
(1 8).

Within mitochondria ADP is energeti-
cally recharged by addition of a phos-
phate group (P) to produce an ATP
molecule. (See biochemistry texts for
further information.)

Hinkle, P.C., McCarty, REE.. Sci. Am.
238/3,104 (1978)

Adenyl cyclase: A membrane-bound
enzyme responsible, together with T
cyclic AMP, for transmission and am-
plification of information carried by
polypeptide hormones.

1 Polypeptide hormones, action on the
cell of

Frowein, J.. Dtsch. Med. Wochenschr.
97, 1918 (1972); Schulze, W.: Histo-
chemistry 75, 133 (1982); Stefanini, S.,
Farrace, M.G., Ciofi Luzatto, A.. Cell
Mol. Biol. 29, 291 (1983); Sutherland,
E.W.:JAMA 214,1281 (1970)

ADH: T Antidiuretic hormone

Adhering junction: T Zonula adherens
Adipokinetic hormones: T Lipotropins

Adipose cells, brown (brown fat cell,
brown lipocyte, multilocular adipose
cell, plurivacuolar adipose cell, lipo-
cytus multivesicularis®):  Polygonal
cells measuring 15-25 um with an ec-
centrically located nucleus (N) and
one or two nucleoli (Nu). Cytoplasm
contains numerous large round
mitochondria (M) with long transversal
cristae, small Golgi apparatus (G),
poorly developed cisternae of smooth
(sER) and rough (rER) endoplasmic
reticulum, some T lysosomes, free ribo-
somes, T glycogen particles, T micro-
pinocytotic vesicles, and abundant T
lipid droplets (L). Cytochrome of
mitochondria and lipochrome con-
tained within lipid droplets give a
brown tinge to A. Each A. is enclosed
by a T basal lamina (BL) and a
basketry of T reticular and T collagen
microfibrils. Capillaries of nonfenes-
trated type (Cap) and T adrenergic
nerve endings (NE) come in contact
with nearly every A.

1 Lipid droplets, microfilaments of

Suter, E.: Lab. Invest. 27, 246 (1969);
Nedergaard, J., Lindberg, O.: Int. Rev.
Cytol. 74,188 (1982)

Adipose cells, white (lipocytus®):
Large spherical or polyhedral cells
(25-100 um) containing a single cen-
tral lipid droplet (L) devoid of bound-
ary membrane. Only a single 5-nm
thick interface condensation (C), rein-
forced by parallel microfilaments (Mf)
5 nm thick, separates lipid droplet from
surrounding cytoplasm. With nucleus
(N) pressed to cell periphery and a thin



rim of cytoplasm (Cy), A. has a signet-
ring appearance. Some filamentous
mitochondria (M), a few cisternae of
rough (rER) and tubules of smooth 1
endoplasmic reticulum (sER), poorly
developed Golgi apparatus, and mod-
erate number of free ribosomes lie in
cytoplasmic sheet. Many T micropino-
cytotic vesicles (MV) and occasional
lysosomes are found. In cytoplasmic
girdle synthesized T lipid droplets (L.D)
are discharged into main lipid mass
(arrows). Each A. is enveloped by a T
basal lamina (BL) and a basketry of T
reticular fibers (RF). Capillaries (Cap)
come in contact with every A., while
nerve endings do not.

Adipose cells, white, histophysiologi-
cal changes in fasting: After 24 h: In-
crease in number of T micropinocytotic
vesicles only. After 48 h: Decrease in
size of T lipid droplets (L); many adi-
pose cells become multivacuolated.
After 72 h: Adipose cells decrease in

volume but contain many lipid drop-
lets; proliferation of smooth endoplas-
mic reticulum; cell surface becomes ir-
regular but no change in mitochondri-
al size and shape. Continued fasting:
Adipose cells appear fusiform (“ser-
ous cells”), harboring few or no lipid
droplets. The described process is re-
versible.

Slavin, B.G.: Int. Rev. Cytol. 33 297
(1972)

Adipose cells, white, histophysiology
of : Uptake, synthesis, storage and mo-
bilization of fat as calorie-rich materi-
al. All these events are regulated by ac-
tion of lipogenetic (i.e. T insulin, T pros-
taglandin E;) and lipolytic hormones
and 1 neurotransmitters ( T catechol-
amines, 1 glucagon, T ACTH, T lipotro-
pins, T TSH, T LH, T STH, T thyroxine, T
serotonin, 1 secretin) under control of
T neurosecretory system. However,
morphofunctional mechanisms of lipid
deposition and mobilization are highly
complex and not fully known. Sim-
plified functional schema: Capillary li-
poprotein lipase breaks down tri-
glycerides of blood T chylomicrons to
fatty acids (FA). These are absorbed
by fat cells and resynthesized to tri-
glycerides. Both glucose (Glu) and
amino acids (AA) can be converted in-
to fatty acids to yield triglycerides. Dur-
ing caloric demand, lipolytic hormones
or neurotransmitters bound to corre-
sponding receptors on plasmalemma
of adipose cell activate, through T ade-
nyl cyclase-cCAMP system, dormant tis-
sue lipase, which then breaks down
triglycerides to glycerol and fatty
acids. The latter pass across cell mem-
brane and enter capillaries. Here they
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are fixed to a carrier albumin and
transported to other cells to be used as
fuel. Inhibition of adenyl cyclase-CAMP
system by lipogenetic hormones leads
to deposition of lipids. Cap = capil-
laries

Slavin, B.G.: Int. Rev. Cytol. 33 297
(1972)

Adipose tissue (textus adiposus™): A
kind of T connective tissue character-
ized by large, densely grouped T adi-
pose cells. Depending on whether they
contain several T lipid droplets or only
one large lipid droplet, A. is subdivided
into brown T A. and white T A, respec-
tively.

Adipose tissue, brown (textus adi-
posus fuscus*): A close cell union con-
sisting of brown T adipose cells (BAC)
resembling an epithelium, especially
an endocrine gland (adrenal cortex).
Lobular organization of A. is pro-
nounced, with some white T adipose
cells (WAC) within lobules. A. is very
richly vascularized and innervated.

Bargmann, W., Hehn, G.V., Lindner, E.:
Z. Zellforsch. 85, 601 (1968); Schmidt,
F.G., Donat, K., Budras, K.-D.: Z. mik-
rosk.-anat. Forsch. 96, 885 (1982)
Suter, E.: Lab. Invest. 27, 246 (1969)

Adipose tissue, brown, distribution
of: In hibernating species and labora-
tory rodents, brown adipose tissue is
found in and around thorax (anterior
mediastinum, along great vessels of
neck and thoracic aorta, costoverte-
bral angle, axillae and as an inter-
scapular fat body). Brown adipose tis-
sue occurs also near T thyroid gland
and renal 1 hilus. In human newborn,
brown adipose tissue makes up 2%—
5% of body weight and is located in
axillae, at nape, in posterior triangle of
neck, in vicinity of thyroid gland,
carotid arteries, and renal hilus.
Through coalescence of T lipid drop-
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lets, brown adipose tissue diminishes
postnatally in humans, coming to re-
semble white T adipose tissue. Under
some conditions (old age, chronic
wasting diseases, starvation), brown
adipose tissue reappears in described
areas.

Adipose tissue, brown, functions of:
1) Brown adipose tissue is a heat gen-
erator (“chemical furnace”) of great-
est importance for hibernators. In non-
hibernating mammals and human
newborns, this tissue facilitates
adaptation to ambient temperatures. T
Norepinephrine released from 1 adren-
ergic nerve endings (NE) acts through
corresponding membrane receptors
on 1 adenyl cyclase-cAMP system to
activate lipase that breaks down tri-
glyceride of T lipid droplets (L) to
glycerol and fatty acids. Mitochondrial
oxidation of the latter with subsequent
heat production warms circulating
blood and maintains body tempera-
ture during winter dormancy. 2) Brown
adipose tissue is also a calorie-rich re-
serve material.

Smith, R.E., Horwitz, B.A.: Physiol. Rev.
49, 330, 1969; Suter, E.R., Staubli, W.: J.
Histochem. Cytochem. 78, 100 (1970);
Tanuma, Y., Ohata, M., Ito, T., Yokochi,
C.: Arch. Histol. Jpn. 39,117 (1976)

Adipose tissue, histogenesis of: 1
Mesenchymal cells differentiate into 1
reticular cells which form a lobular
glandlike mass of T epithelioid cells,
the primitive fat organ (4th fetal
month). In cells, T lipid droplets accu-
mulate, which do not coalesce or fuse
to form a single large droplet; reticular
cells stop dividing, round off, and

primitive fat organ becomes a fat lo-
bulus. Thus, as a kind of T reticular tis-
sue, both brown and white adipose tis-
sue originates from primitive fat organ,
however, A. is not completely under-
stood.

Slavin, B.G.: Anat. Rec. 195, 63 (1979);
Hahn, P., Novak, M.: J. Lipid Res. 16,79
(1975); Van, R.L.R, Roncari, D.AK.
Cell Tissue Res. 795,317 (1978)

Adipose tissue, white (ordinary adi-
pose tissue, textus adiposus™): A union
of densely packed white 1 adipose
cells (AC). A. is subdivided into small
lobules by connective tissue septa (S)
with blood, lymphatic vessels (V), and
nerve fibers. In histological sections fat
is usually dissolved, so that A. appears
as a network with round or spherical
meshes. Between the cells run capil-
laries (Cap), assuring a very rich blood
supply. Fine T adrenergic nerve end-
ings of periarteriolar plexus innervate
A. without direct cellular contact. (In
this book adipose tissue signifies A.)

1 Synapse, “by distance”

Cahill, G.F., Renold, A.E.: Adipose Tis-
sue — a Brief History. In: Angel, A., Hol-
lenberg, C.H., Roncari, D.AK. (eds.):
Adipocyte and Obesity. New York:
Raven Press 1983, Motta, P.. J.
Microsc. 22, 15 (1975); Slavin, B.G.: Int.
Rev. Cytol. 33,297 (1972)

Adipose tissue, white, amount in
terms of body weight of: At 25 years of
age, 15% in men and 26% in women;
at 55 years, 25% in men and 38% in
women. Mean values for all ages =
16% in men and 20% in women.

Adipose tissue, white, color of : Exog-
enous liposoluble 1 pigments ( 1
carotenoids) ingested in a normal diet
dissolve in lipids, giving a characteris-
tic color to adipose tissue, varying
from white to deep yellow.

Adipose tissue, white, functional
kinds of: 1) Storage adipose tissue =
adipose tissue with fat readily avail-
able for energy production (adipose
tissue of T hypodermis, T mesenteries, 1
omenta, retroperitoneum). 2) Struc-
tural adipose tissue = adipose tissue
with the role of an elastic pad, me-
chanical support, and protection (adi-
pose tissue in orbit, articulations,
palms, soles, T cheek, etc.). Structural
adipose tissue remains practically un-
changed during fasting.

1 Adipose cells, white, histophysiologi-
cal changesin fastingin

Adipose tissue, white, functions of:
Reserve of calorie-rich material, ther-
moisolation, binding of water, replace-
ment of involuted organs ( T thymus,
red T bone marrow), elastic pads, me-
chanical support, space reservation
for undeveloped organs ( T mammary
gland).

Adipose type, of synovial membrane :
1 Synovial membrane

Adiuretin: T Antidiuretic hormone

Adluminal compartment, of semini-
ferous epithelium: T Blood-testis bar-
rier

Adrenal glands (glandula su-
prarenalis*): Paired endocrine organs
overlying cranial pole of T kidneys,
consisting of cortex and medulla.

Blaschko, H., Sayers, G., Smith, A.D.
(eds.): Handbook of Physiology, sec. 7,
Endocrinology, Vol. 6. Adrenal Gland.
Washington: American Physiological
Society 1975; Christy, N.P. (ed.): The
Human Adrenal Cortex. New York:
Harper & Row, Publishers 1971



Adrenal glands, cortex, control of
secretion of: The hypothalamic 1
adrenocorticotropin-releasing factor
(ACTH-RF) secreted under various in-
fluences, mainly stress, acts on T cor-
ticotropes of the anterior lobe of T hy-
pophysis to produce T adrenocortico-
trophic hormone (ACTH), which stimu-
lates zona fasciculata to synthesize
corticosteroids. Among their peripher-
al effects is inhibition of synthesis of
both ACTH-RF and ACTH through a
negative T feedback mechanism (inter-
rupted lines). Decrease in renal arterial
blood pressure or blood volume pro-
vokes discharge of T renin from T jux-
taglomerular cells (JGC). This enzyme
converts plasmal T angiotensinogen to
T angiotensin I. In T lung, T subfornical
organ (SFO) and, possibly T organum
vasculosum laminae terminalis
(OVLT), the latter is further modified to
T angiotensin Il, which stimulates cells
of zona glomerulosa to produce T al-
dosterone. Through reabsorption of
sodium and water in T distal tubules,
aldosterone brings about an increase
in intravascular fluid volume and a
concomitant rise in blood pressure, in-
hibiting juxtaglomerular cells to se-
crete renin (interrupted lines).

Gill, G.N.: Pharmacol. Ther. B 2, 313
(1976)

Adrenal glands, cortex, histophysiol-
ogy of: Of all endocrine glands, struc-
ture of adrenal cortex is the most vari-
able.  Following  hypophysectomy
{Hect), both zona fasciculata (F) and
reticularis  (R) atrophy, while zona
glomerulosa (G) remains well pre-
served. In a hypophysectomized and
ACTH-treated animal (Hect+ACTH),
adrenal cortex has a similar structure
to that in normal animal. Following
ACTH injection or exposure to stress
(ACTH/Stress), animal with an intact T
hypophysis will show a considerable
hypertrophy of both zona fasciculata
and reticularis but no reaction of zona
glomerulosa. When animal is main-
tained on a sodium-deficient diet
(Sodium def.), zona glomerulosa hy-
pertrophies leading to an increase in T
aldosterone production.M = medulla

Hect+ ACTH/ Sodium
ACTH Stress def.

Neville, A.M., O'Hare, M.J.: The Human
Adrenal Cortex. Berlin, Heidelberg,
New York: Springer-Verlag 1982; Nuss-
dorfer, G.G.: Int. Rev. Cytol. 64, 307
(1980)

Normal Hect.

Adrenal glands, cortex of (cortex
glandulae suprarenalis®): A three-
layered glandular T parenchyma sur-
rounding medulla. Structure: 1) Cap-
sule (C) = T dense connective tissue;
2) zona glomerulosa (ZG) = round or
horse-shoe-shaped nests of clear
cells; 3) zona fasciculata (ZF) = a
long cord of large polygonal cells with
foamy cytoplasm; 4) zona reticularis
(ZR) = anastomosing cords of small
well-stained cells containing T lipo-
fuscin. Zona glomerulosa produces T
mineralocorticoid hormones, mainly
under action of 1 renin-angiotensin
system; zona fasciculata is site of se-
cretion of T glucocorticoid hormones
under action of T ACTH; zona reticu-
laris is site of production of weak T an-
drogenic hormones.
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T Adrenal glands, cortex, control of se-
cretion; 1 Cells, of zona glomerulosa; 1
Cells, of zona fasciculata; T Cells, of
zona reticularis

Jones, |, Chester, M., Henderson, |.W.
(eds.): General Comparative and Clini-
cal Endocrinology of the Adrenal Cor-
tex. Vol. 2. New York: Academic Press
1978; Nussdorfer, G.G., Mazzocchi G.,
Meneghelli, V.. Int. Rev. Cytol. 55, 291
(1978); Zwierzina, W.D.: Acta Anat. 103,
409 (1979)

Adrenal glands, cortex, of newborn:
The cells of peritoneal epithelium pro-
liferate during 5th and 6th weeks of de-
velopment, forming primitive or fetal
cortex (FC). The latter is enveloped by
a thin layer of closely packed cells that
give rise to permanent or definitive cor-
tex (DC). Two weeks after birth, fetal
cortex undergoes T involution, while
definitive cortex differentiates over a
period of about 3 years to form zones
of adrenal cortex. G = zona
glomerulosa, F = zona fasciculata, R
= zona reticularis. (See embryology
texts for further information)
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Adrenal glands, cortex, regeneration
of: Not definitely clarified. It is likely
that zona glomerulosa serves as a ger-
minative zone, since autologous cap-
sule grafts (C) containing some
glomerulosa cells (G) regenerate a
new cortex. Assumption is that cells of
zona glomerulosa migrate toward me-
dulla (arrows) and complete their life
cycle in zona reticularis. F = zona
fasciculata, R = zona reticularis

Belloni, A.S., Vassanelli, P., Robba, C.,
Rebuffat, P., Mazzocchi, G., Nussdor-
fer, G.G..J. Anat, 135,245 (1982)

Adrenal glands, innervation of: Nerve
impulses leaving T hypothalamus
reach sympathetic neurons situated in
intermediolateral columns (IC) of 1
spinal cord at level of Thg-L,. From
here, sympathetic axons pass through
1 sympathetic trunk, leaving it as

splanchnic nerves (SN). Majority of
these T preganglionic fibers enter t
neuroglandular synaptic contacts with
T chromaffin cells (CC) of medulla;
part of preganglionic nerve fibers
serve to innervate cortex. Some pre-
ganglionic fibers terminate in celiac
ganglion, its postganglionic axons (in-
terrupted lines) innervating blood
vessels (V) of adrenal glands. Thus,
stimulation of sympathetic system pro-
vokes a rapid release of T catechol-
amines into bloodstream (arrows).

Migally, N.: Anat. Rec. 794, 105 (1979)

Adrenal glands, medulla, control of
secretion of: T Adrenal glands, inner-
vation of

Adrenal glands, medulla, histo-
physiology of : Physical or emotional
stress causes rapid depletion of
medullary hormones, which, together
with sympathetic activity, adapt organ-
ism to immediate situation (“fight or
flight” syndrome). Prolonged stresso-
genic influences may induce a hyper-
trophy of adrenal cortex via T hy-
pothalamo-hypophyseal complex.

T Adrenal glands, innervation of

Adrenal glands, medulla of (medul-
la*); 1 Epithelioid anastomosing cords
of round polygonal or columnar 1
chromaffin cells (C) in close contact
with  capillaries  (Cap). Special
methods reveal two kinds of endocrine
cells giving positive T chromaffin reac-
tion. T Epinephrine producing cells
(majority) produce, take up, and re-
lease 1 epinephrine, and T norepineph-
rine producing cells do likewise with 1
norepinephrine. Occasional sympa-
thetic ganglion cells (GC), probably re-
lated to vascular innervation, may also
be scattered among chromaffin cells.

T Autonomic neurons, of sympathetic
ganglia
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Carmichael, SW. Ulrich, R.G.. Mi-
kroskopie 40, 53 (1983); Westhead,
EW.: TINS 6,254 (1983)

Adrenal glands, vascularization of:
Small suprarenal arteries (SA), arising
from 1 aorta, inferior phrenic artery,
and renal artery pierce adrenal cap-
sule (C) and form capsular plexus
(CP), which gives rise to a network of

cortical sinusoid T capillaries (Cap).
These continue through cortex (ar-
row), collecting all secreted cortical
hormones, to medulla (M), where they
end in venous radicles (V) disposed
around medullary cords. Medullary ar-
terioles, or arteriolae perforantes (AP),
extend without collaterals from capsu-
lar plexus through cortex, ending in
medullary capillaries. These fenes-
trated capillaries and venous radicles
join to form medullary veins (MV),
which finally compose single T su-
prarenal vein (SV), its wall contains nu-
merous longitudinally oriented T in-
timal cushions (IC). These muscle
pads help regulate blood flow through
adrenal cortex (concentration of hor-
mones?). Thus, medulla is supplied
with fresh blood by arteriolae perfo-
rantes, and blood that has passed
along cortical cells by way of venous
radicles. In this way, 1 corticosteroids
in venous capillaries influence synthe-
sis of 1 catecholamines by T chromaf-
fin cells. G=zona glomerulosa, F =
zona fasciculata, R = zona reticularis

Adrenaline: T Epinephrine

Adrenaline storage granules: T Epi-
nephrine storage granules

Adrenergic nerve endings: The termi-
nations of nearly all T postganglionic
sympathetic axons with T synaptic
vesicles containing 1 norepinephrine
as T neurotransmitter. Its release in-
duces a response of T smooth muscle
and/or glandular cells. Under light
microscope, A. can be demonstrated
by silver impregnation or by T fluores-
cence techniques (yellow-green fluo-



rescence after tissue exposition to 1
formalin vapors). Ultrastructurally, A.
are characterized by their lack of T
Schwann’s sheath, frequent
varicosities (V), mutual synaptic con-
tacts, and occasional contacts with T
cholinergic fibers. A. contain clusters
of 40-60-nm 1 dense core T synaptic
vesicles (SV) giving a positive T
chromatffin reaction. Besides
mitochondria (M), smooth cisternae
(sER), T neurotubules (Nt), and 1
neurofilaments (Nf), A. enclose 50-60-
nm “empty” vesicles and occasionally
80-120-nm  catecholamine-negative
vesicles (LV), probably containing 1
serotonin. A. are enveloped in a basal
lamina (BL), lying generally free in an
intercellular or T pericapillary space,
although they can make contact with
smooth muscle and/or glandular cells.
A. of CNS have no basal lamina. C =
dense core

1 Autonomic nervous system; T Sympa-
thetic nervous system; T Synapse, “by
distance”

Avery, J K., Cox, C.F., Chiego, D.J., Jr.
Anat. Rec. 798, 59 (1980); Archakova,
L.I.: Neirofiziologiya 72,86 (1980)

Adrenergic nerve fibers (adrenergic
system): Efferent T nonmyelinated
nerve fibers releasing T norepineph-
rine from their endings. A. include all
postganglionic nerve fibers of T sym-
pathetic nervous system.

1 Adrenergic nerve endings; T Cholin-
ergic nerve endings

Adrenergic synapse: 1 Synapse, ad-
renergic

Adrenochromes: Brown-colored wa-
ter-insoluble polymers of 1 catechol-
amines, formed as a result of T
chromaffin reaction. A. originate from
T epinephrine, noradrenochromes
from T norepinephrine. A. are chemi-
cally related to precursor of T melanin.

Adrenocorticotropes: T Corticotropes

Adrenocorticotropic hormone (ACTH,
adrenocorticotrophin, corticotropin):
A polypeptide T hormone secreted by
adenohypophyseal 1 corticotropes
stimulating release of T corticosteroids
from zona fasciculata of T adrenal
glands. Together with corticosteroids,
A. induces lipolysis, massive lympho-
cyte destruction, thymic T involution,
and has a general anti-inflammatory
effect. A. is also found in T hypothala-
mus.

Pelletrei, G., Désy, L.: Cell Tissue Res.
196,525 (1979)

Adrenocorticotropic hormone-re-
leasing factor(ACTH-RF, corticotro-
pin-releasing factor, CRF, corticotro-
pin-releasing hormone, CRH): A short-
lived polypeptide synthesized and re-
leased under various influences
(mainly stress) from hypothalamic T
neurosecretory neurons. Via hypo-
physeoportal circulation, it reaches T
corticotropes stimulating them to pro-
duce T adrenocorticotropic hormone.

1 Adrenal glands, cortex, control of
secretion of; T Hypophysis, vascular-
ization of

Kawata, M., Hashimoto, K., Takahara,
J., Sano, Y.: Cell Tissue Res. 230, 239
(1983) and Arch. Histol. Jpn. 46, 183
(1983); Liposits, Z.,, Gorcs, T., Sétalo,
G., Lengvari, I, Flerko, B., Vigh, S,
Schally, AV.: Cell Tissue Res. 229, 191
(1983)

Ad-spermatogonia: T Spermatogonia
Adventitia: T Tunica adventitia

Adventitial cells: A kind of T reticular
cells separated from vascular sinus of
1 bone marrow by a thin 1 basal lamina
(BL) of T littoral cells (Li). A. are stellate
cells with branched cytoplasmic pro-
cesses that penetrate between he-
matopoetic elements (H). In a clear
cytoplasm, A. contain an elliptical nu-
cleus (N), a few large mitochondria
(M), a small Golgi apparatus (G), some
short cisterns of rough endoplasmic
reticulum (rER), scattered T residual
bodies (RB), and a few free ribosomes.
A. can accumulate 1 lipid droplets, and
are believed to have a phagocytic
function.

1 Bone marrow, vascular sinuses of
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A-face, of plasmalemma: A former
designation for 1 PF-face of freeze-
cleaved cell membrane.

1 Cell membrane, freeze-cleaving of
Afferent: Incoming

Afferent] and Il fibers: T Neuromuscu-
lar spindles

Afferent arterioles (arteriola glomeru-
laris afferens*): Lateral branches (Aff),
0.1-0.6 mm long, of an 1 interlobular
artery (IA) supplying blood to T renal
corpuscles (RC). Before entering cor-
puscle, A. give off some capillaries
(Cap) for vascularization of neighbor-
ing convoluted tubules. In corpuscle,
A. divide into 1 glomerular capillaries
(GC). Structure: 1) Tunica intima = a
continuous endothelial layer (E) and
fenestrated internal T elastic lamina
(IEL). 2) Tunica media = one to two
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layers of circularly arranged T smooth
muscle cells (SM), between which are
situated T adrenergic nerve endings
(NE). 3) Tunica adventitia = a few !
collagen, T reticular, and 1 elastic fi-
bers (F). In preglomerular segment
(about 25um proximal to renal cor-
puscle), A. loose their elastic lamina
and muscle cells are replaced by T jux-
taglomerular cells (JG-Cells), lying im-
mediately beneath T macula densa
(MD). Blood in A. has a higher colloi-
dal-osmotic pressure than in T efferent
arteriole (Eff).

T Kidney, vascularization of

Age involution of thymus: T Thymus,
age involution of

Ageing (senescence): The gradual ir-
reversible development of structural
and functional changes in the celi and
its environment not due to diseases or
trauma. Morphologically, A. of a cell is
characterized by vacuolization of T nu-
cleus, cytoplasm, and rough endo-
plasmic reticulum, reduction in num-
ber of mitochondria, loss of T meta-
plasm, decrease in secretory activity,
and accumulation of T lipid droplets
and 1 lipofuscin. Functionally, A. is ex-
pressed by a greater mechanical fra-
gility and a lesser enzymatic activity. In
A, T ground substance, water, and 1
proteoglycans diminish. Dead cells
may disappear by T lysis, T phagocyto-
sis, or T desquamation.

Giacobini, E.,, Filogamo, G., Giacobini
G., Vernadakis, A. (eds.): The Aging
Brain: Cellular and Molecular Mech-
anisms in the Nervous System. Aging,
Vol. 20. New York: Raven Press 1982;
Johnson, J.EJr.: Aging and Cell Struc-
ture. New York: Plenum Press 1981;
Kim, S.U.; In Vitro 719, 73 (1983); Koren-
man, S.G.: Endocrine Aspects of Ag-
ing. Current Endocrinology Series.
Basic and Clinical Aspects. Amster-
dam: Elsevier Publ. Co 1982; Rothstein,
M.: Biochemical Approaches to Aging.
New York: Academic Press 1982; Wil-
son, P.D.: Histochem. J. 15, (1983)

Aggregated lymphatic nodules: T
Peyer's patches

Agranular endoplasmic reticulum: 1
Endoplasmic reticulum, smooth

A-granules, of neutrophilic granulo-
cytes: T Granulocytes, neutrophilic,
granules of

Agranulocytes (nongranular leuko-
cytes): T Leukocytes without cytoplas-
mic granulations visible under light

microscope. T Lymphocytes and 1
monocytes are A.

Air-blood barrier: T Blood-air barrier
Airways, of lung: T Pulmonary airways

Albinism: The general lack of pigmen-
tation. Two causes. 1) Absence of T
melanoblast-melanocyte system; 2)
congenital lack of T tyrosonase in
epidermal T melanocytes and, conse-
quently, inability to convert colorless T
premelanosomes to black T melanin
granules.

T Melanogenesis
Albuginea: T Tunica albuginea

Albuminoid: A stronlgy T acidophilic
substance chemically similar to T ker-
atin, partially responsible for loss of T
basophiliain deep T cartilage areas.

AL-cells: T A-like cells

Alcian blue: A copper-containing
stain for 1 light- and T transmission
electron microscopic demonstration of
1 glycosaminoglycans.

Aldehyde-containing fixatives: Sub-
stances having free aldehyde groups
which react with amino, carboxyl, and
indole groups of proteins, thereby pre-
cipitating proteins.

1 Formaldehyde; T Glutaraldehyde; 1
Paraformaldehyde

Aldehyde-fuchsin: A stain for demon-
stration of T elastic fibers and lamellae,
as well as for T neurosecretory
granules.

Aldehydes, histochemical detection
of: 1) Free aldehyde groups existing
normally in tissues are demonstrated
by plasmal reaction with T Schiff's re-
agent. 2) Selective oxydation of T gly-
cogen and T glycoproteins induces
formation of free aldehyde groups de-
tected with Schiff's reagent ( T PAS-
reaction). 3) Selective hydrolysis of 1
nucleic acids liberates aldehyde
groups of T deoxyribonucleic acid,
which also react with Schiff's reagent
(T Feulgen reaction).

Aldosterone : The main T mineralocor-
ticoid hormone, secreted by 1 cells of
zona glomerulosa of T adrenal glands.
A. increases reabsorption of sodium
and water and excretion of potassium
by T distal tubules of kidney. Secretion
of A. is controlled by T juxtaglomerular
apparatus,and 1 renin-T angiotensin
system.

T Adrenal glands cortex, control of se-
cretion of

Fanestil, D.D., Kipnowski, J.:
Wochenschr. 60, 1180 (1982)

Klin.

Aldosterone-stimulating factor: A hy-
pothetical hypothalamic substance
acting on production of T aldosterone.

A-like cells (AL-cells): A category of T
endocrine cells, not definitively classi-
fied, found in intestinal mucosa of the
catand man. A. are characterized by a
resemblance to T A-cells of T pan-
creatic islets. Whereas in the cat T se-
cretory granules have a uniform size
(300 nm), they vary in man from 100—
400 nm; in both species granules are
predominantly infranculear.

T Endocrine cells, of gastrointestinal
tract

Osaka, M., Sasagawa, T., Fujita, T.
Arch. Histol. Jpn. 35, 235 (1973); Vas-
sallo, G., Solcia, E., Capella, C.: Z. Zell-
forsch. 98, 333 (1969)

Alizarin: A T supravital T acid dye for
selective demonstration of calcifying T
bone matrix.

Allocortex: A phylogenetically very
ancient primordial cortex, embryologi-
cally, structurally, and functionally dif-
ferent from Tisocortex. A. is composed
of. A) Archicortex = area subcallosa
(AS), gyrus cinguli (GC}), and hippo-
campus (Hip), characterized by one
layer only of T neurons. B) Paleocortex
= T olfactory bulb (OB) and uncus (U)
with three layers of neurons. General
structure of three-layered A.: I} Lamina
zonalis = associative elements; )
lamina granularis = receptive ele-
ments; lil) lamina pyramidalis = effec-
tory elements. A. extends over 1/12 of
brain surface and belongs functionally
to Tlimbic system.



T Brain cortex, heterotypical isocortex
of; T Brain cortex, homotypical isocor-
tex of; T Brain cortex, phylogenetic and
structural subdivision of

Stephan, H.: Allocortex. In: Bargmann,
W. (ed.): Handbuch der mikroskopi-
schen Anatomie des Menschen. Vol. 4,
Part 9. Berlin, Heidelberg, New York:
Springer-Verlag 1975

Allogen hair: A term for a growing 1
hair.

Allograft: T Transplantation

Allograft rejection: The destructive
action of T killer cells on allograft by
secretion of T lymphokines. A. can be
prevented by 1 cortisol or T
cytochalasin B administration.

Alloxan: A drug which selectively de-
stroys 1 B-cells of 1 pancreatic islets,
inducing in this way a permanent dia-
betes mellitus in experimental animals.

Alpha cells, of hypophysis: T Hypo-
physis, acidophilic cells of

Alpha cells, of pancreatic islets: T A-
cells, of pancreatic islets

Alpha granules, of platelets: Round
and/or elongated structures, enclosed
by a 1 unit membrane, averaging 0.2 um
in diameter with finely granulated os-
miophilic content (). It is believed that
platelet factor 3, some enzymes (1
acid phosphatase, f-glucuronidase),
and 1 fibrinogen are contained in A.
(Fig. = rat)

T Platelets

Alpha motor fiber: A large T
myelinated nerve fiber (12-20 um in di-
ameter) innervating 1 extrafusal
muscle fibers.

Alpha particles, of glycogen: T Glyco-
gen

Alpha tubulin: A protein which, with
beta 1 tubulin, constitutes 1 microtu-
bules.

Alum: TMordant

Alveolar bone: A lamellar T bone
forming 1 alveoli around roots of 1
teeth. A. represents a store of rapidly
mobilizable calcium for organism. 1
Periosteum of A. forms T periodontal li-
gament.

1 Bone, metabolic; T Lamina dura

Alveolar cells, of mammary gland: T
Mammary gland, epithelium of

Alveolar cells, type 1 (membranous
pneumonocyte, pneumonocyte type |,
small alveolar cell, pulmonary epitheli-
al cell, squamous alveolar cell, cellula
respiratoria s. squamosa*): Very at-
tenuated squamous epithelial cells in
contact with alveolar air. Together with
flattened nucleus, 1 perikaryon (P)
contains a small Golgi apparatus, a
few small mitochondria, some short
rough endoplasmic cisternae, numer-
ous T micropinocytotic vesicles, and
free ribosomes. Remaining cytoplasm
forms an extremely thin uninterrupted
sheet (S) with a surface area of about
4000 um2. A. join together to form a
continuous alveolar lining; they lie on
a thin basal lamina (BL). By T micro-
pinocytosis, A. can transport a small
amount of inhaled particulate material
to underlying tissue. A. participate in
formation and function of T blood-air
barrier through their permeability to
gases. Cap = capillaries
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Alveolar cells, type Il (granular pneu-
monocyte, great alveolar cell, niche
cell, pneumonocyte type |l, septal cell,
cellula magna s. granularis*); Round
or cuboidal secretory alveolar cells,
10-12 um in diameter, devoid of lateral
cytoplasmic processes. Each of these
relatively numerous cellsis located ina
slight depression of 1 alveolar wall
(AW). Its round nucleus (N) has a cen-
tral position. All T organelles, particu-
larly rough endoplasmic cisternae
(rER), are well developed. Apical cyto-
plasm contains a various number of T
multiversicular bodies (MvB) and 1
cytosomes (Cyt). Excreted from cell
(inset), lamellar content of the latter
furnishes a T surfactant, coating whole
alveolar surface. Laterally, A. enter in-
to contact with cytoplasmic sheets of 1
alveolar cells type |. Free cell surface is
studded with short irregular microvilli
(Mv). BL = basallamina, Cap = capil-
laries.

Douglas, W.H.J., McAteer, J.A,, Smith,
J.R., Braunschweiger, W.R.. Int. Rev.
Cytol. Suppl. 10, 45 {1979); Miller, M.L.,
Andringa, A., Vinegar, A.: Ultrastruct.
Res. 79,85 (1982)

Alveolar crest fibers: Some of the 1
cementoalveolar fibers extending from
acellular T cementum to border of an T
alveolus of a tooth.

Alveolar ducts (ductus alveolaris™):
Branches of a respiratory T bronchiole
(RB). A. have essentially no walls, only
rings of T smooth muscle cells situated
within knoblike enlargments of T alve-
olar septa (arrowheads). Numerous T
alveoli (A) openinto A. Each A. ends in
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an T alveolar sac (asterisk). TB = ter-
minal T bronchiole

1 Acinus, of lung

Alveolar glands (saccular gland,
glandula alveolaris®): T Glands con-
sisting of a varied number of alveoli.
Two varieties: 1) Unistratified A. (in
man, only alveoli of lactating T mam-
mary gland with T apocrine mode of

secretion). 2) Pluristratified A. = a)
simple A. (small pear-shaped 1 se-
baceous glands of 1 skin); b)

branched A. (large sebaceous glands
of skin, T tarsal giands). All pluristrati-
fied A. have T holocrine mode of secre-~
tion.

T Alveolus, of mammary gland; 1
Glands, classification of; T Sebaceous
follicles

Alveolar lining: T Surfactant

Alveolar macrophages (alveolar
phagocyte, dust cell, phagocytus alve-
olaris*): Large intra-alveolar cells with
ameboid properties moving on alve-
olar surface. Irregular in shape, A.
have a deeply invaginated nucleus
(N), well-developed 1 organelles, nu-
merous T lysosomes (Ly), and T pha-
golysosomes (PhLy). Free surface of
A. is covered with T pseudopodia (Ps)
and irregularly shaped T microvilli
(Mv). A. phagocytize inhaled particles
(dust, carbon, bacteria). A. can then
either reenter T alveolar wall and mi-
grate via pulmonary lymphatics to re-
gional T lymph nodes, or wander
through air conduits to T larynx to be
swallowed or expectorated with bron-
chial T mucus. The question whether A.
represent an autochthonous intra-al-
veolar cell population or transformed T
monocytes that have left the blood-
stream and entered alveolar cavities is
still not elucidated. Cap=-capillaries,
G=Golgi apparatus, M = mitochon-
dria

Ferin, J.: Anat. Rec. 203, 265 (1982); Mi-
gally, N., Murthy R.C., Doye, A., Zam-
bernard, J.: J. Submicrosc. Cytol. 74,
621 (1982); Radzun, J.H., Parwaresch,
M.R., Kreipe, HJ.. Histochem. Cyto-
chem. 37, 318 (1983); Sannes, P.L,
Eguchi, M., Spicer, S.5.: Lab. Invest, 47,
135 (1979), Sorokin, S.P.. Anat. Rec.
206, 117 and 145 (1983); Tarling, J.D,,
Coggle, J.E.: Cell Tissue Kinet. 15, 577
(1982)

Alveolar pores (pore of Kohn, porus
septi*): Physiological openings (arrow-
heads) in T alveolar septum permitting

air circulation between 1 alveoli (A).
(Fig. = rat)

Parra, S.C., Gaddy, L.R., Takaro, T..
Lab. Invest. 38,8 (1978)

- Alveolar sac (sacculus alveolaris®); A

cluster of T alveoli at end of an T alve-
olar duct.

Alveolar septum (alveolar wall, inter-
alveolar septum, septum interalve-
olare™). A wall common to two adja-
cent T alveoli. Structure: 1) Inner alve-
olar lining = T alveolar cells, type | (I); T
alveolar celis, type Il (Il); their T basal
lamina (BL); and T alveolar macro-
phages (AM). 2) Pulmonary capil-



laries (Cap)= 1 endothelial cells (E)
and capillary basal lamina (cBL). 3)
Interstitial connective tissue space= 1
fibroblasts and T fibrocytes (F); T mac-
rophages (M); occasional T mast cells;
1 lymphocytes and eosinophilic 1
granulocytes; T smooth muscle cells
(SM) around alveolar opening; basket
of 1 elastic fibers (EF); bundles of 1 col-
lagen fibrils (CF); and T nonmyelinated
nerve fibers (NF). An arrow passes
through T alveolar pore.

1 Alveolus of lung, elastic basket of

Fox, B., Bull, T.B., Guz, A.: J. Anat. 131,
683 (1980); Rosenquist, T.H.: Anat. Rec.
200,447 (1981)

Alveolar surface area, of lung: The
total surface of all lung T alveoli. In
man, it has been calculated to be
143 m2.

Gehr, P., Bakofen, M., Weibel, ER.
Respir. Physiol. 32,121 (1978)

Alveolar type, of synovial mem-

brane: T Synovial membrane
Alveolar wall: T Alveolar septum

Alveolocapillary membrane : T Blood-
air barrier

Alveolus (pl. alveoli): A small saclike
cavity.

Alveolus, of glands (alveolus glandu-
laris*): A saccular secretory end piece
of an T alveolar gland.

Alveolus, of lung (alveolus pulmona-
ris*); A minute sphere (A) (mean

Alveolar septum

diameter about 300 um in man) con-
nected by an aperture (*) to an 1
alveolar duct (Alv. duct), T alveolar sac,
or respiratory T bronchiole. Adjacent
alveoli are separated by very complex
common walls, T alveolar septa (AS).
Opening of each A. is ringed by T
smooth muscle cells located in knob-
like swellings at summit of alveolar
septa (arrows). Neighboring alveoli
communicate through T alveolar pores
(AP). In man, there are approximately
150 x 10% A,

1 Alveolar surface area, of lung

Scheuermann, D.W., De Groodt-Las-
sel, MH.AA.: Verh. Anat. Ges. 75, 307
(1981)

Alveolus of lung, elastic basket of : A
complex network of branched T elastic
fibers (EF) surrounding lung 1 alveoli
(A) with the function of aiding expi-
ration. (Fig. = 40-um-thick 1 section,
human, 1 orcein staining)

Alveolus, of mammary gland (alve-
olus glandulae mammae*): The secre-
tory saclike glandular portion (A) of a
lactating 1 mammary gland. (Fig. =
human)

1 Alveolar glands

Alveolus, of tooth (alveolus dentalis*):
A conical bony socket (arrows) in jaw
in which root of tooth (T) is attached to
T alveolar bone by T periodontal liga-
ment (PL) and its T cementoalveolar fi-
bers.

ALV-AMA 15

Amacrine cells (neurocytus amac-
rinus*); Axonless retinal T neurons (A)
located at vitreal side of inner granular
layer. All T dendrites (D), some with
functional properties of an 1 axon,
branch in inner plexiform layer (IPL).
Two kinds of A. in primates: 1) Diffuse
A, with dendrites  spreading
throughout thickness of inner plexi-
form layer; 2) stratified A., with den-

Vitreous body
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drites ramifying in one or two horizon-
tal levels in inner plexiform layer. Pro-
cesses of A. form numerous T synaptic
contacts with axons (Ax) of T bipolar
cells (BC) and with dendrites (De) of 1
ganglion cells (GC). A. are considered
intraretinal association neurons.

Cohen, J., Hadjiconstantinou, M., Neff,
N.H.: Brain Res. 260, 125 (1983); Kolb,
H., Nelson, T.. Vision Res. 21, 1625
(1981); Pourcho, R.G.: Brain Res. 252,
101 (1982); Sakai, H., Hashimoto, Y.
Brain Res. 270, 345 (1983)

Ameboid cells: Cells capable of T
ameboidism; T wandering cells.

Ameboidism: The property of T histio-
cytes, T monocytes, T granulocytes, 1
lymphocytes, T mast cells, T microglia,
and T plasma cells to move about as
an ameba. The cells protrude and re-
tract T filipodia (F), T pseudopodia (P),
and T lamellipodia (L) with which they
move within tissues (e.g., granulocytes
0.5-1 um/s). A. depends on tempera-
ture, pH, and certain chemical sub-
stances. A. is a condition necessary for
T phagocytosis. A. is provoked by dis-
placement of attaching points of 1
microfilaments and 1 microtubules on
cytoplasmic side of T cellmembrane.

Goldman, R.D. (ed.): Cell Motility. New
York, Cold Spring Harbor Symposia,
1976; Taylor D.L., Heiple, J., Wang, Y.-
L., Luna, E.J,, Tanasugarn, L., Brier, J.,
Swanson, J., Fechheimer, M., Amato,
P., Rockwell, M., Daley, G.: Cellular and
Molecular Aspects of Ameboid Move-
ment. Cold Spring Harbor Symposia
on Quantitative Biology, Vol. 46, Part 1.
New York: Cold Spring Harbor Labo-
ratory 1982; Tokunaga, M., Tokunaga,
J., Niimi, M.: Biomed. Res. 2, Suppl. 13
(1981)

Ameloblasts (adamantoblast, gano-
blast, ameloblastus*): Cylindrical cells
(A), a number of which form a single-
layered inner enamel epithelium re-
sponsible for 1 amelogenesis. As epi-
thelial cells, A. lie on basal lamina (BL).
Basal half of A. contains nucleus (N)
and the majority of mitochondria (M).
Very numerous cisternae of rough en-
doplasmic reticulum (rER) and a con-
siderable quantity of free ribosomes

characterize A. as protein-synthetizing
cells. From well-developed supranu-
clear Golgi apparatus (G), small T se-
cretory granules (S) arise reaching T
Tomes’ processes (TP). Here, granules
are discharged into extracellular
space to form organic matrix (Mtr) of T
enamel (E). Once amelogenesis is
achieved, A. disappear. D = T dentin,
Pd = T predentin, O = Todontoblasts,
SR = 1 stellate reticulum (See em-
bryology texts for further information)

Kallenbach, E.. Am. J. Anat. 745, 283
(1976); Matthiessen, M.E.,, Rgmert, P..
Scand. J. Dent. Res. 86, 67 (1978);
Smith, C.E.. J. Dent. Res. 58 (B), 695
(1979)

Amelogenesis: The process of pro-
duction and maturation of T enamel.
A) Intracellular phase: 1) Synthesis
by T ameloblasts (A) of T secretory
granules (S) containing enamel or-
ganic matrix (Mtr) composed of T gly-
coproteins, mineral salts, sulfated 1
proteoglycans, etc. 2) Discharge of
granules at free surface of amelo-
blasts (arrows). The most recently se-
creted matrix is composed of tiny
(~25nm) tubular subunits visible in
so-called growth regions. B) Extracel-
lular phase: 3) Mineralization of or-
ganic matrix: needle-shaped T hydroxy
apatite crystals (H) appear in matrix.
4) With its T Tomes’ process, each
ameloblast forms one T enamel prism
bound by a thin layer of noncalcified
matrix, T prism sheath (PS), as well as
by a calcified T interprismatic sub-
stance (Int). 5) Maturation of enamel
= a loss of organic material and wa-
ter, increase of mineralization. As

enamel thickens, ameloblasts migrate
outward (hollow arrow) from tooth pa-
pilla.

Warshawsky, H.: J. Biol. Buccale 7, 105
(1979); Weiss, M.P., Voegel, J.C., Frank,
R.M.:J. Ultrastruct Res. 76,286 (1981)

Amiantine degeneration: T Asbestos
cartilage

Amicrons: Particles with dimensions
of ions and molecules taken up by
cells in the course of T athrocytosis.

Amitosis (direct nuclear division): A
special form of nuclear division ob-
served in highly differentiated cells
having limited mitotic activity but with
frequently T polyploid nuclei ( T liver
and kidney parenchymal cells, T auto-
nomic neurons, T pinealocytes, T car-
diac muscle cells, etc.). In the course of
A., no T chromosomes appear. A. be-
gins (1) with an elongation of T nu-
cleus and division of T nucleolus, fol-
lowed, in the second phase (2), by a
constriction of middle portion of nu-
cleus. A furrow is produced by a 1 to
1.5-um-thick microfilamentous ring
(MfR), amitotic apparatus, which sur-
rounds nuclear neck. In the third
phase (3), a microtubular loop (MiL)
formed by T centrioles (C), replaces
microfilamentous ring. Microtubules
shorten, making nuclear constriction
deeper until nucleus is divided into two
approximately equal parts. Since A. is
obviously not accompanied by cyto-
plasmic division, genetic material re-
mains in the same cell. Thus, A. results
in formation of a single T binucleated
cell which may become multinucleated
after successive amitotic divisions (gi-
ant inflammatory cells). It seems that
one of starting factors for A. is an un-



favorable relation between nuclear
volume and nuclear surface of poly-
ploid nuclei in cells mentioned above.
Normally, these cells cannot multiply
their number through mitosis but
through A. can multiply number of
their nuclei in answer to high function-
al demand. However, A. is generally in-
sufficiently understood, especially the
distribution of genetic material to the
two daughter cells in cases where A.
ends in T cytokinesis. (Modified from
Pehlemann 1973)

Bucher, O.: Zum Problem der Amitose.
In: Handbuch der allgemeinen Patho-
logie. Vol. 2, Part 2. Der Zellkern I. Ber-
lin, Heidelberg, New York: Springer-
Verlag 1971; Pehlemann, F.-W.: Verh.
Anat. Ges. 67, 619 (1973); Pfitzer, P..
Pathol. Res. Pract. 167, 292 (1980)

Amitotic apparatus : T Amitosis

Amniotic epithelium: A T simple cu-
boidal to thin T squamous stratified ep-
ithelium lining amniotic cavity (AC)
and T umbilical cord (UC). In the case
of simple cuboidal A, the cells are
characterized by an oval or elliptical
nucleus, a few mitochondria, a well-
developed 1 Golgi apparatus, some-
times distended rough endoplasmic
cisternae, membrane-bound vacuoles
(V), T tonofilaments, and T glycogen
(Gly) accumulations. Lateral cell sur-
faces are highly interdigitated; apical
cell surface bears numerous microvilli
(Mv); basal cell pole shows a moder-
ately developed 1 basal labyrinth (BLt)
and basal processes (BP) of various
lengths, affixed with T hemidesmo-
somes to T basal lamina (BL). Numer-
ous branched Tintercellular canaliculi
(IC) are present between cells. Near in-
sertion of umbilical cord, A. becomes
squamous stratified with occasional 1
keratinization; its structure corre-

sponds in general to that of a thin 1
epidermis. A., which produces am-
niotic fluid, is an example of secretory
surface epithelium. (See embryology
texts for further information)

Hoyes, A.D.. J. Anat. 705, 145 (1969);
King, B.F.: Anat. Rec. 790, 113 (1978);
Tiedemann, K.: Anat. Embryol. 158, 75
(1979)

Amphicrine glands: T Glands simulta-
neously T exocrine for one product
and T endocrine for another. In some
glands, one epithelium is responsible
for exocrine secretion ( T pancreatic
acinar cells, T seminiferous epitheli-
um), and another epithelium or tissue
for hormonal production ( T pan-
creatic islets, T interstitial cells, of tes-
tis). T Liver parenchymal cells have
both functions (exocrine secretion of
bile, endocrine secretion of glucose
and proteins).

Amphicytes: 1 Satellite cells, of pe-
ripheral neurons

Ampulla hepatopancreatica* (ampul-
la of Vater): A flasklike enlargment
formed by fusion of end parts of T duc-
tus choledochus with T pancreatic
duct(s) within submucosa of 1 duo-
denum and surrounded by T duodenal
glands (DG). Structure: 1) Tunica mu-
cosa (TM): a) epithelium = a T simple
tall columnar epithelium; b) lamina
propria (LP) = a T loose connective
tissue with pear-shaped mucoid
glands (G); tunica mucosa forms short
valvules (V). 2) Tunica mucularis
(TMu) = circularly arranged smooth
muscle bundles forming T sphincter of
Oddi (SO). 3) Tunica adventitia (TA)
= a loose connective tissue separat-
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ing A. from duodenal glands and duo-
denal tunica muscularis (DMu). P = 1
pancreas

Ampulla, of ductus deferens (ampulla
ductus deferentis*): A terminal, about
2-3cm long, enlarged segment of 1
ductus deferens situated just prior to
beginning of 1 ejaculatory duct. Struc-
ture: 1) Tunica mucosa (TM) is very ir-
regularly folded and consists of a 1
simple cuboidal epithelium and a
loose lamina propria. 2) Tunica
muscularis (TMu) = T smooth muscle
cells arranged in an inner circular (IC)
and an outer longitudinal layer (OL).
3) Tunica adventitia (TA) = a Tloose
connective tissue.

Ampuilla, of oviduct: T Oviduct

Ampulla, of semicircular ducts (am-
pulla membranacea*): An enlarge-
ment (A) of each T semicircular duct
(SD) at transition point with utricle (U).
Each A. contains a T crista ampullaris
(CA) with a T cupula (C). in the living
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state, cupula spans entire height of A.
Structure of wall of A. corresponds to
that of wall of membranous T labyrinth.

Ampulia, of Vater: T Ampulla hepato-
pancreatica

Amylases: Enzymes secreted by T sal-
ivary glands and by exocrine T pan-
creas which split starch and/or T gly-
cogen into water-soluble carbohy-
drates.

Anal canal (canalis analis*): The 2 to
3-cm-long terminal part of Trectum ex-
tending from upper to lower border of
internal anal sphincter (IS). Structure:
A) Zona columnaris or hemorrhoi-
dalis. Upper limit of this zone is indi-
cated by the line marking transition
from T simple columnar epithelium of 1
rectum to T stratified squamous epithe-
lium of A. (arrow), visible as a toothed
pectinate line (PL). Terminal part of
rectal mucosa makes five to ten longi-
tudinal folds, anal or rectal columns
(ANC), which delimitate pocketlike
anal sinuses (AS). Lower ends of col-
umns are united to form transverse
semilunar folds, anal valves (AV).
Stratified squamous epithelium ex-
tends over lower parts of anal col-
umns; 1 Lieberkihn’s crypts are not
present. Lamina muscularis mucosae
(LMM) of rectum breaks up into bun-
dles, which continue only as far as re-
gion of anal columns as dilator muscle
of Rudinger. A network of submucosal
veins  with small  subendothelial
cushions is situated within columns; it
anastomoses with internal hemorrhoi-
dal venous plexus (IHP) forming a T

corpus cavernosum recti, Pathological
dilatation of these veins leads to inter-
nal hemorrhoids. Circular layer (CL) of
rectal tunica muscularis becomes
gradually thicker in columnar zone.
B) Zona intermedia. Approximately 1-
cm-long segment of A., from lower limit
of anal valves to the line where strati-
fied squamous epithelium merges into
1 epidermis (linea ano-cutane, LAC).
Subepithelial layer contains many T
elastic fibers, large veins of internal he-
morrhoidal plexus, T lymphocytes, 1
mast cells, tactile T corpuscules, and 1
sebaceous glands (SG) not associ-
ated with hair follicles. Circular layer of
rectal musculature ends in this zone as
smooth internal sphincter of anus (IS).

External to and slightly below circular
muscle lie striated fibers of external
sphincter muscle (ES). Longitudinal
layer (LL) of rectal musculature
passes between two sphincters to end
in T dense connective tissue of T der-
mis. Peripheral to longitudinal muscle
run striated fibers of levator ani muscle
(LA). Intramuscular glands (procto-
deal glands, PG), lined by simple co-
lumnar or stratified squamous epitheli-
um, are located between sphincter
muscles. C) Zona cutanea. Terminal
segment of A. below linea ano-
cutanea (LAC), covered by a moder-
ately keratinized and pigmented
epidermis, is continuous with external
1 skin (ESK). In subepidermal layer,
there are eccrine T sweat glands and
sebaceous glands; the latter are as-
sociated with T hair follicles (HF). Apo-
crine T sweat glands, or circumanal
glands (CAG), also present here, begin
their function after puberty and remain
under control of T sex hormones.

Fenger, C., Lyon, H.: Histochem. J. 74,
631 (1982)

Anal columns: T Anal canal
Anal valves: T Anal canal

Analyzer: A Nicol prism or sheet of
Polaroid film mounted above the T ob-
jective of a T polarizing microscope. A.
serves to analyze deviation of plane of
polarization of light provoked by the
object.

Anaphase: The stage of cell division
in which daughter T chromosomes
move from T equatorial plate to oppos-
ing poles of the cell.

T Meiosis; T Mitosis

Anaplasia (dedifferentiation): The re-
turn of differentiated cells to state of
immature, embryonic ones with accel-
erated reproduction.

Anastomosis, arteriovenous (anas-
tomosis arteriovenosa*): A coiled
shunt (A) directly connecting an 1T ar-
teriole (Art) with a T venule (V) often
found in distal parts of extremities ( T
microvascular bed in T skin of finger-
tips and toes, T nail beds, T lips, nose,
1 auricle). In comparison with its calib-
er, A. has a thick wall (12-15um), a
variable length (30—100 um), and rich
vasomotor innervation. When A. is
contracted under stimulation of sym-
pathetic nerves, an increased amount
of blood passes through T capillaries
and warms periphery; when A. dilates,
blood can bypass terminal network
and flow directly into venule. A. are al-
so found in T gastrointestinal tract, T



thyroid, and 1 erectile tissue. Specially
structured A., called T glomi, represent
an essential part of T aortic, T carotid,
and T coccygeal bodies.

Clara, M.: Die arteriovendsen Anasto-
mosen. 2nd edn. Wien: Springer-Verlag
1956; Staubesand, J.: Morphologie des
arterio-vendsen Anastomosen. In: Von
Bertelheimer, H. and Kichmeister, H.
(eds.): Kapillaren und Interstitium.
Stuttgart: Thieme 1955

Anchoring filaments: T Lymphatic
capillaries

Anchoring villi (villus ancoralis*): 1
Placental villianchored in T basal plate
of T decidua basalis.

T Deciduotrophoblastic complex; T
Placenta, full-term, structure of

Enders, A.C.. Am. J. Anat. 122 419
(1968)

Androgen-binding protein (ABP): A
specific protein secreted by 1 Sertoli's
cells under influence of T follicle-stimu-
lating hormone (FSH). A. is found with-
in T semiferous tubules and excurrent
system of testis; it may bind consider-
able amounts of T testosterone neces-
sary for T spermatogenesis.

French, F.S., Ritzén, EM.: J. Reprod.
Fertil. 32,479 (1973)

Androgenic hormones: T Androgens

Androgens (androgenic hormones):
Hormones stimulating activity of male
sex organs and development of male
sex characteristics (masculinization).
The most potent of A, T testosterone, is
produced by T interstitial celis of 1 tes-
tis; weak A., dehydroepiandrosterone
and its sulfate, are produced by zona
reticularis of T adrenal cortex. A smali
quantity of A. is secreted by T hilus cells
of Tovary.

Androspermatozoa: 1 Spermatozoa
carying 22 T autosomes and the T Y-
chromosome.

T Gynospermatozoa; T Sex, determina-
tion of

Portsmann, T., Portsmann, B., Rohde,
W., Reich, W., Wass, R., Dorner, G.: Der-
matol. Monatsschr. 165,514 (1979)

Androsterone: T Testosterone

Anemia: Any condition characterized
by: 1} A decreased number of T eryth-
rocytes per liter, 2) a diminution of 1
hemoglobin in 100 ml blood, and 3) a
diminution of volume of packed blood
cells.

Aneuploidy: The state of cells whose
T diploid chromosomal number is not
an exact multiple of 2x23 (in man),
i.e., cells with incomplete or more than
complete chromosomal set (...44,
...45,...47, ...48,etc).

Bond, D.J,, Chandley, A.C.: Aneuploi-
dy. Oxford Monographs on Medical
Genetics, Vol. 11. Oxford: Oxford Uni-
versity Press 1983

Angioarchitectonics (angioarchitec-
ture): The arrangement of blood
vessels in a tissue or organ.

Angioblasts: T Blood islands

Angiotensin 1: An inactive decapep-
tide converted in lung to T angiotensin
.

Schweisfurth, H.: Dtsch. Med. Wo-
chenschr. 107, 1815 (1982)

Angiotensin ll: An octapeptide
formed by removal of two amino acids
from T angiotensin | under influence of
a lung converting enzyme. A, is the
most powerful stimulus for production
and release of T aldosterone and is the
most potent vasoconstrictor known.

1T Adrenal glands cortex, control of se-
cretionin

Anglotensinogen: A plasma a,-glob-
ulin synthesized by T liver parenchymal
cells and converted by T renin to 1
angiotensin |

T Adrenal glands cortex, control of se-
cretion

Richoux, J.P., Cordonnier, J.L., Bouh-
nik, J., Clauser, E., Corvol, P., Menard,
J., Grignon, G.: Cell Tissue Res. 233,
439 (1983)

Angstrom unit: T A
Anionic dyes: TAcid dyes

Anisocytosis: The abnormal variation
in size of T erythrocytes.

Anisotropy: A property of some inor-
ganic and organic structures having
more than one 1 refractive index of po-
larized light along different optical ax-
es with respect to nonrandom orienta-
tion of their molecules. A. is studied by
means of T polarizing microscope

1 Birefringence

Annular gap junction: T Nexus, annu-
lar

Annular nexus: T Nexus, annular
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Annular ridge, of optic papilla: T Op-
tic papilla

Annulate lamellae (lamellae annu-
latae®): Cytoplasmic T organelles pre-
dominantly observed in rapidly divid-
ing and proliferating cells (embryonic,
T germ, neoplastic). A. consist of a vari-
ous number (3—20) of parallel smooth
cisternae (SC) each containing a large
number of regularly arranged fenes-
trations {F) that exactly resemble T nu-
clear pore complexes (NP) in their di-
mensions and structure. These pores
are closed with a fine diaphragm (D)
and lined by Tannuli. In the area of ad-
jacent fenestrations lies an osmiophilic
substance. Because of similarity with
nuclear pores, it has been suggested
that A. arise by delamination from T
nuclear envelope (NE). It is also be-
lieved that A. are a special type of Ten-
doplasmic reticulum since fenestrated
cisternae may be continuous with
rough endoplasmic reticulum (rER).
Function of A. is still unknown.

Hirai, K.-Il., Maeda, M., Ichikawa, Y.: J.
Electron Microsc. (Tokyo), 32 13
(1983); Soderstrom, K.-O.: Z. mikrosk.-
anat. Forsch. 95, 845 (1981); Wischnit-
zer, S.int. Rev. Cytol. 27, 65 (1970)

Annuli fibrosi*, of heart: Four rings
(A) of T dense connective tissue sur-
rounding ostia  atrioventricularia
(OAD, OAS) and roots of T aorta (Ao)
and truncus pulmonaris (TP). Annulus
dexter (AD), annulus sinister (AS}), and
annufus of aorta come into contact,
forming trigona fibrosa (T), also com-
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posed of dense connective tissue. A.
serve as attaching lines for roots of
heart T valves (V) and cardiac muscle
fibers (CM). (View from above)

Annuli fibrosi, of intervertebral disc:
T Intervertebral disc
Annulospiral nerve endings: 1
Neuromuscular spindle

Annulus fibrocartilagineus: T Tym-
panic membrane

Annulus, of nuclear pores: T Nuclear
pores

Annulus, of spermatozoon: A ring of
dense material (A) at junction between
middle piece (MP) and principal piece
(PP) of 1 spermatozoon tail fused with
spermatozoon plasmalemma (P). In T
spermatid, A. is a small dense ring
fixed to flagellar membrane; in the
course of 1 spermiogenesis, it moves
down flagelium (F) probably to prevent
caudal sliding of mitochondria (M)
during movements of tail. In some spe-
cies (rodents), A. delimits a circular
retroannular recess (RAR). It is be-
lieved that A. is derived from 1
chromatoid body (CB).

Anomalles, chromosomal: T Chromo-
somes, anomalies of

Anovulatory cycle: An T ovarian cycle
of normal duration without 1 ovulation
(no ripe follicle) and, therefore, mini-
mal endometrial changes. Since T cor-
pus luteum is lacking, endometrial
epithelium remains in proliferative

phase until menstrual bleeding oc-
curs. It is believed that a healthy wom-
an hasthreeto four A. ayear.

Antennulae microvillares: Micro-
filaments of T glycocalyx (Glyc) present
at tips of T microvilli (Mv) of T absorp-
tion cells of intestine, T gallbladder ep-
ithelial cells, etc.

Yamada, K.: J. Morphol. 124, 1 (1968)

Anterior chamber, of eye (camera an-
terior bulbi*): A space (AC) delimited
by posterior aspect of T cornea (C), an-
terior surface of T iris (I), iridocorneal
angle (A), and central portion of ante-
rior aspect of T lens (L). A. contains T
agueous humor. A, communicates
with T posterior chamber through a
fine slit betweenirisand lens.

Anterior column cells: T Motor

neurons

Anterior epithelium, of cornea: T Cor-
nea

Anterior lingual glands (glanduia lin-
gualis anterior, glandula apicis lin-
guae, Blandin’s gland, Nuhn’s gland,
glandula anterior linguae*): Small
paired T salivary glands situated near
tip of T tongue on each side of
frenulum. A. are composed of mixed
secretory tubules with serous T
demilunes and, in some portions, of tu-
bules containing only ¥ mucous cells.
Excretory canals open on inferior lin-
gual surface.

Anterior lobe, of hypophysis : T Hypo-
physis, pars distalis of

Anterograde tr uronal deg -
ation: T Transneuronal degeneration

Antibodies: 1
Plasma celis

Immunoglobutins; 1

Anticodon: The sequence of three
bases in 1 transfer RNA molecule
which is complementary to T codon of
T messenger RNA. A. is situated in part
of molecule directly opposite amino
acid acceptor end; A. is only segment
of transfer RNA molecule capable of
reading message written on the co-
don. (See molecular biology texts for
further information)

T Protein synthesis

Antidiuretic hormone (ADH, adiuretin,
vasopressin): A hypothalamic hor-
mone synthesized predominantly in T
neurosecretory cells of T nucleus su-
praopticus. Linked to appropriate T
neurophysin, A, travels in T neurose-
cretory granula with 1 axoplasmic flow
along 1 hypothalamohypophyseal
tract to be stored in T neurohypoph-
ysis. Following an increase of plasma
osmolatity and/or decrease in blood
volume, ADH-filled granula are dis-
charged by T exocytosis through basal
lamina into 1 pericapillary space where
they escape oberservation. Here, A.
and neurophysin enter circulation in
molecular dispersion. A. raises blood
pressure by stimulating constriction of
small blood vessels and, by activating
cAMP, provokes an increase in water
reabsorption into 1 distal convoluted
tubules, with consequent decrease in
urine output. Insufficient production of
A.leads to T diabetes insipidus.

Baertschi, AJ., Dreifuss, J.J. (eds.):
Neuroendocrinology of Vasopressin,
Corticoliberin and Opiomelanocortins.
New York. Academic Press 1982; Ka-
wata, M., Sano, Y.: Anat. Embryol. 165,
151 (1982); Krisch, B., Becker, K., Barg-
mann, W.: Z. Zellforsch. 123,47 (1972)

Antiphlogistic hormones: A former
term for T glucocorticoids because of
their pronounced anti-inflammatory
effect.

Antisphering substance: A factor
presentin plasma that maintains regu-
lar biconcave form of 1 erythrocytes
and prevents occurrence of crenated T
erythrocytes in isotonic solution.

Antral fotlicle: T Ovarian follicle, sec-
ondary

Antrum, of ovarian follicles (antrum
folliculare*): A cavity among 1 follicular
cells of secondary vesicular and ma-
ture 1 ovarian foliicles filed with T
liguor folliculi.



Anulus: T Annulus

Aorta*: The largest 1 elastic artery of
the body. Structure: 1) Tunica intima
(TN) (about 150 um thick) = a) T en-
dothelium (E); b) subendothelial layer
(SL) rich in interlacing 1 collagen and
elastic T fibers, small longitudinally dis-
posed bundles of T smooth muscle
cells, and some fibroblastlike cells.
There is no distinct internal T elastic
lamina between intima and media. 2)
Tunica media (about 2 mm thick) =
50~75 concentrically arranged 2 to 3-
um-thick fenestrated 1 elastic laminae
(EL) interconnected by elastic fibers
and circumferentially disposed
smooth muscle cells. In interspaces
between membranes there are a few T
fibroblasts, 1 fibrocytes, occasional T
wandering cells, and a T ground sub-
stance containing T chondroitin sul-
fate. A. and other elastic arteries have
no distinct external 1 elastic lamina.
3) Tunica adventitia (TA) = a very
thin, 1 loose connective tissue with T
vasa vasorum (VV), lymphatic vessels,
and 1 myelinated and T nonmyelinated
nerve fibers. Intima and inner part of
media are nourished by diffusion from
circulating blood; T vasa vasorum
vascularize external part of A. wall and
adventitia.

Aortic body (glomus aorticum*): One
of several small vascular organs situ-
ated near arch of T aorta, with struc-
ture and function identical to T carotid
body.

Abbott, C.P., Howe, A.. Acta Anat. 87,
609 (1972); Easton, J., Howe, A. Cell
Tissue Res. 232, 349 (1983); Hansen,
J.T. Cell Tissue Res. 196,511 (1979)

Aortic valves: T Valves, aortic

Apatite crystals: 1 Hydroxyapatite
crystals

Aperture, numerical: T Numerical ap-
erture

Apex, of tooth (apex dentis*): End of
tooth root perforated by a smali hole,
1 apical foramen.

T Teeth

Apical differentiations: A collective
term for specialized structures on free
surface of epithelial cells ( T cilia, 1
cytofila, T microplicae, T microvilli,
stereocilia).

Apical fibers: Certain T cementoalve-

olar fibers extending from T cementum
of tip of a tooth root to its 1 alveolus.

Apical foramen (foramen apicale den-
tis*): A small opening at T apex of tooth
root allowing communication between
pulp chamber and T periodontal liga-
ment. Blood and lymphatic vessels
and nerve fibers pass through A.

Apical pits (apical canaliculus, apical
invagination, apical tubules): T Micro-
pinocytotic invaginations (Ap) arising
at base of certain T microvilli (Mv) and
extending into cytoplasm. A. may elon-
gate, giving rise to tubular membrane-
bound bodies (TMB), which pinch off
to form apical vesicles (AV). All these
structures are very frequent in T proxi-
mal tubule celt of kidney but are also
found in T absorptive intestinal cells,
nonciliated cells of T ductuli efferentes,
and 1 marginal cells of 1 stria vascula-
ris. A. and apical vesicles are believed
to be active in uptake of proteins and
membrane recycling. (Fig. = proximal
tubule cell, rat, T ruthenium red stain-
ing)

1 Clathrin

Christensen, E.l: Eur. J. Cell Biol. 29, 43
(1982)

Apical pole (apex cellularis*): The
part of a cell forming free cell sur-
face; a term used mainly in describing
1 simple, T pseudostratified, and glan-
dular epithelia, as well as some other
cells ( T odontoblasts). Lateral cell sur-
face A. bears 1 junctional complex
(JC).
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Apical vesicles: T Apical pits

Apical vesicles, of thyroid follicular
cells: T Unit membrane-bound struc-
tures (AV) (50-200 nm in diameter)
filled with fine-granular, moderately
osmiophilic material. A. are concen-
trated in 1 apical pole of cell, immedi-
ately below apical plasmalemma with
which they fuse before discharging
their contents into follicular lumen
(FL). A. arise from T Golgi apparatus
(G) and appear to transport 1
thyroglobulin from this T organelle to
follicular lumen. Ly = 1 lysosomes
(Fig. = rat)

1 Thyroid follicular cells

Apochromatic objective: T Objective

Apocrine glands (glandula apo-
crina*): T Exocrine glands employing 1
apocrine mechanism of T secretion.

Apocrine secretion: T A form of re-
lease of secretory product in which
protruding T apicai pole with secretory
material separates from cell body, en-
ters glandular lumen, and becomes a
product of secretion. During its life
cycle, secretory cell restores lost cyto-
plasm and resynthesizes secretory
product (e.g., A. of Tlipid droplets in T
lactation). (Modified after Bargmann
and Knoop 1959)
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1 Eccrine secretion; T Secretion

Bargmann, W., Knoop, A: Z. Zell-
forsch. 49, 344 (1959)
Apocrine sweat glands: T Sweat
glands, apocrine

Apolar neurons: Nerve cells in earliest
stage of development without any pro-
cesses. A. cease to exist when T differ-
entiation begins.

Aponeurosis*: A T dense regular con-
nective tissue in which parallel, wavy
bundies of collagen fibers are ar-
ranged in multiple sheets or lamellae.
In general, bundles of adjacent lamel-
lae cross each other at approximately
90 °C; between lamellae there is an in-
terchange of fibrils. Cells of A. are simi-
lar to Ttendon cells with long, ramified
processes that follow direction and
crossing of fibers. Therefore, A. can be
considered a flat tendon. Corneal
stroma is an example of specially dif-
ferentiated A.

TCornea; 1 Fascia

Aponeurosis linguae* (lingual
aponeurosis, fascia linguae®): A layer
of T dense connective tissue belonging
to deep zone of T lamina propria of
dorsal lingual mucosa serving as in-
sertion for lingual muscles.

1 Tongue

Apparato reticolare interno*: T Golgi
apparatus

Apparatus, Juxtaglomerular: 1 Jux-
taglomerular apparatus

Apparatus, of Golgi: T Golgi appara-
tus

Appendages, of skin: T Skin append-
ages

Appendices epiploicae* (epiploic ap-
pendages): Pendulous accumulations
of white T adipose tissue in T tela sub-
serosa of T colon covered by 1 peri-
toneum.

Appendix (processus vermiformis,
appendix vermiformis*); A wormlike
evagination of 1 cecum, about 10-15
cmlong and up to 8 mm wide. As A. be-
longs to Tlarge intestine, it has no Tin-
testinal villi. Structure: 1) Tunica mu-
cosa (TM): a) epithelium (E) = a 1
simple columnar epithelium with T stri-
ated border and numerous T goblet
cells, forming crypts of T Lieberkihn
(CL), of irregular shape and varying
lengths. Occasional T Paneth’s cells
and an appreciable quantity of T en-
terochromaffin cells are located deep
in crypts; b) lamina propria (LP) = 1
lymphatic tissue with numerous sec-
ondary 1 lymphatic nodules (LN); c)
lamina muscularis mucosae (LMM)
= a very thin layer of T smooth muscle
cells often perforated or masked by
lymphatic tissue. 2) Tela submucosa
(TS) = aTloose connective tissue with
blood and lymphatic vessels and nerve
fibers. internal layer of submucosa
may be occupied by lymphatic tissue.
3) Tunica muscularis (TMu) = very
thin; both internal circular and exter-
nal longitudinal layers are clearly de-
limited. 4) Tela subserosa (TSs) = a
loose connective tissue with vessels
and nerve fibers. 5) Tunica serosa
(TSe) = 1 mesothelial cells of visceral
1 peritoneum. Subserosa and serosa
form mesoappendix (Mes). Because of
its richness in intestinal endocrine
cells, A. should not be considered a ru-
dimentary organ. Under stress, its thin
wall can be perforated as a conse-
quence of destructive action of 1 corti-
costeroids on lymphatic tissue.

Bockman, D.E.: Arch. Histol. Jpn. 46,
271 (1983); Gorgolion, P.: J. Anat. 126,
87 (1978)

Appositional growth, of bone: T Bone,
appositional growth of

Appositional growth, of cartilage: T
Cartilage, appositional growth of

Ap-spermatogonia: T Spermatogonia

APUD-cells {(amine precursor uptake
and decarboxylation): A concept
grouping certain apparently unrelated
endocrine cells, some in T endocrine
glands, others in nonendocrine tis-
sues, having numerous morphofunc-
tional similarities. Ultrastructural char-
acteristics: a well-developed Golgi ap-
paratus, few cisternae of rough endo-
plasmic reticulum, round and fixation-
labile mitochondria, a considerable
number of round, 10 to 30-nm mem-
brane-bound T secretory granules with
a dense core. Functional properties:
Production of a polypeptide hormone
of low molecular weight, synthesis of
biogenic amines and/or T serotonin
from their precursors with aid of I-
amino acid decarboxylase, storage of
biogenic amines predominantly within
secretory granules. A. include T endo-
crine cells of T gastrointestinal tract, T
chromaffin cells of T adrenal meduila,
pancreatic T A-, T B-, and 1 D-cells, T C-
cells of thyroid gland, hypophyseal
ACTH-, STH-, and MSH-cells, typel
cells of 1 cartoid and 1 aortic bodies, 1
NEB-cells, urethral and tracheal endo-
crine cells, and type | cells of chromaf-
fin T paraganglia. The common origin
of A from neural crest has not yet been
confirmed.

Ayer-Le Lievre, C., Fontaine-Perus, J.:
Arch. Histol. Jpn. 45 409 (1982);
Pearse, A.G.E.. Mikroskopie 36, 257
(1980); Winckler, J.: Klin. Wochenschr.
54,49 (1976)

Aqueous humor (humor aquosus*): A
clear, thin, watery, slightly alkaline fluid
(index of refraction 1.33) secreted by
epithelium of T ciliary body (CB). A.
flows from t posterior chamber (PCh)
through pupil into T anterior chamber
(ACh), where it is reabsorbed through
T trabecular meshwork (TM) and canal
of T Schiemm (SC). A. contains less
protein (0.02%), T urea, and glucose
than blood plasma, but more ascor-
bate, pyruvate, lactate, and depoly-
merized 1 hyaluronic acid; it has no 1
fibrinogen. A., which also penetrates 1




vitreous body, is responsible for main-
tenance of intraocular pressure and
for metabolic supply of T lens. If the
very accurate balance of secretion
and reabsorption of A. is disturbed, in-
traocular pressure increases to over
25 mm Hg leading to T glaucoma.

1 Ciliary epithelium

Arachnoid (arachnoidea encephali*):
The middle, avascular meninx sepa-
rated from T dura mater (DM) by T sub-
dural space (SDS). Structure: 1)
Arachnoid membrane (AM): five to eight
layers of flattened, densely packed
1 fibroblasts (F) held together by
numerous 1 nexus. Surface of arach-
noid membrane in contact with sub-
dural space is covered with a lining of
thin squamous mesotheliumlike epi-
thelial cells (EC). Local proliferation of
both types of cells forms T arachnoid
villi (AV). At the level of T subarachnoid
angle, arachnoid membrane con-
tinues as T perineural endothelium of
peripheral 1 nerves. 2) Arachnoid tra-
beculae (AT) = ribbon- or pillar-
shaped strands forming a three-di-
mensional spider's, web pattern be-
tween arachnoid membrane and T pia
mater (PM). Trabeculae, consisting of
thin cytoplasmic processes of fibro-
blasts, are attached to pia mater. 3)
Subarachnoid space (SAS) = a space
between arachnoid membrane and
pia mater traversed by trabeculae; it is
filled with T cerebrospinal fluid, con-
tains numerous blood vessels (V),
many T macrophages, T lympohocytes,
perivascular T mast cells, and many
embryonic mesenchymal cells. It is
likely that cerebrospinal fluid seeps
through arachnoid vilii (ie. T Pac-
chionian granulations) to be eliminat-

ed in bloodstream (i.e., sinuses of dura
mater). Subarachnoid space com-
municates with T endoneurial space.

T Meninges

Merchant, R.E., Kelleher, J.J., Low, F.N.:
J. Submicrosc. Cytol. 771, 293 (1979);
Zaki, W.: Bull. Assoc. Anat. (Nancy) 67,
283 (1977)

Arachnoid granulations:
chionian granulations

1T Pac-

Arachnoid membrane: T Arachnoid

Arachnoid villi (Pacchionian corpus-
cles): Avascular, compact, buttonlike
projections of arachnoid membrane
predominantly  penetrating  dural
sinuses and, more rarely, bone. A. are
covered by a uni- or pluristratified epi-
thelial cap and a thin layer of T dura
mater. A. are considered to be pre-
cursors of T Pacchionian granulations.

1 Arachnoid

Arantius’ nodule (fibrous nodule,
nodulus valvulae semilunaris*): A
rounded accumulation of T dense con-
nective tissue at middle of free margin
of Taortic and T pulmonic valves.

Arched collecting tubutes (tubulus re-
nalis arcuatus*): The intracortical ini-
tial segment of T collecting tubules of
kidney.

Archicortex: T Allocortex
Archipallium: T Allocortex
Archiplasm: T Hof, of nucleus

Arcuate arteries, of kidney (arteriae
arcuatae*): T Muscular arteries,
branches of interlobar arteries run-
ning across bases T of medullary 1
pyramids between renal cortex and
medulla. Each A. gives off numerous 1
interlobular arteries.

1 Kidney, vascularization of

Arcuate arteries, of uterus: T Muscu-
lar arteries, branches of uterine ar-
teries. A. lie in stratum vasculare of T
myometrium and anastomose with
corresponding vessels from the other
side. Each A. gives off several T coiled
arteries.

1 Endometrium, vascularization of

Arcus senilis (arcus lipoides, geron-
toxon): The opaque, grayish ring near
corneal T limbus, frequent in the aged.
A. results from lipid deposits (mixture
of fat and cholesterol) in intercellular
spaces of corneal stroma and 1 Desce-
met’'s membrane.
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Area cribrosa, of renal papilla (area
cribrosa*): The area on tip of T renal
papilla where 1 papillary ducts open.

T Collecting tubules, of kidney

Area postrema*: A T circumventricu-
lar organ (AP) situated in caudal
angle of IV ventricle, at beginning of
central canal (C) of T spinal cord. A
consists of modified neurons (“paren-
chymal cells”) separated by large in-
tercellular spaces and connected by
nerve fibers with tractus solitarius. A. is
covered by specialized T ependymal
cells, richly vascularized by fenes-
trated T capillaries surrounded by
large T perivascular spaces, thus hav-
ing no T blood-brain barrier. A. seems
to be involved in chemoreception, os-
moreception, T neurosecretion, and
regulation of some autonomic func-
tions (vomiting?), but its exact function
remains unknown. A.in the humanis a
paired organ. (Fig. = mongolian
gerbil, courtesy Biomedical Research)

Bird, E., Cardone, C. Contreras, J.:
Brain Res. 270, 193 (1983); Gotow, T.,
Hashimoto, P.H.: Cell Tissue Res. 207,
207 (1979); Karasawa, N., Yoshida, M.,
Kondo, Y. Nagatsu, T., Nagatsu, |
Acta Histochem. Cytochem. 76, 138
(1983); Krsti¢, R.. Biomed. Res. 2
Suppl. 129 (1981); Miller, A.D., Wilson,
V.J.:Brain Res. 270, 154 (1983)

Areastriata: T Striate area
Areae gastricae: T Gastric areas

Areas, of brain cortex: A more or less
sharply delimited parcel of T brain cor-
tex with its own characteristic histo-
logical structure and function. At pres-
ent, Brodmann’s mapping and num-
bering (47 A.) is used for reference.

Truex, R.C.,, Carpenter, M.B.. Human
Neuroanatomy. 6th edn. Baltimore:
Williams and Wilkins 1969

Areola, of mammary gland (areola
mammae*): The circular area of hair-
less T skin surrounding T nipple. Struc-
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ture: 1) TEpidermis (E) = a keratinized
T stratified squamous epithelium be-
coming pigmented at puberty and par-
ticularly during pregnancy. Epidermis
forms very deep irregular T epidermal
ridges (R). 2) T Dermis (D): a) papillary
layer (PL} = unusually long, branched
T dermal papillae with many capillaries
and Meissner’s T corpuscles; b) reticu-
lar layer (RL) = a T dense connective
tissue, rich in 1 elastic fibers and
smooth muscle bundles {MB), both at-
tached to epidermis, rare T sebaceous
glands, T areolar glands (AG), and a
few nerve fibers. 3) T Hypodermis (Hyp)
= a 1 loose connective tissue dis-
posed in layers parallel to epidermis
containing some adipose lobules.
Under the influence of cold or psychi-
cal stimuli, muscular elements con-
tract and skin of A. wrinkles.

Areolar glands {(Montgomery’s
glands, glandulae areolares*). Small
cutaneous T tubuloalveolar glands,
considered to transitional between T
sweat and T mammary glands. There
are 10-12 A. per T areola, predomi-
nantly located at the margin in the
form of small round elevations. A.
moisten T nipple of the breast and 1
lips of the nursing child.

Areolar tissue: T Loose connective
tissue

Argentaffin cells: T Enterochromatfin
cells

Argentaffin reaction : T Argentaffinity

Argentaffinity: The capacity of some
cellular and tissue components to re-
duce silver from its salts without any
special pretreatment.

Argyrophilia: The ability of tissue ele-
ments to reduce siver from silver salts
after pretreatment with a chemical re-
ducing agent (formol, hydrochinon,
etc.).

Gallyas, F.. Histochemistry 74, 393, 409
and 423 (1982)

Argyrophilic cells: A group of endo-
crine cells with T secretory granules,
reducing silver salts only after exposi-
tion to a reducing agent. Based on im-
munocytochemical studies, T G-cells, T
enterochromaffinlike cells of
stomachal T fundus, T pancreas, fetal
lung, etc. are classified among A.

T APUD-cells
Argyrophilic fibers : T Reticular fibers
Argyrophilic reaction: T Argyrophilia

Arneth’s formula : Normal approxima-
tive ratio of neutrophilic T granulocytes
based on number of nuclear lobes.
Frequencies: one lobe 5%, ( T band
neutrophils), two lobes 35%, three
lobes 41%, four lobes 17%, five lobes
2%. A shift to the left (L) signifies that
many young cells with one or two seg-
ments have entered blood; a shift to
the right (R) signifies an incapacity of
T bone marrow to produce new neutro-
philic granulocytes since the number
of old elements with four or more lobes
hasincreased.

Arrector pili muscle (musculus arrec-
tor pili*): A small, flat bundle of T
smooth muscle cells inserted between
papillary layer (PL) of 1 dermis and
connective tissue sheath of T hair fol-
licle (HF), passing below T sebaceous
gland (SG). Contraction of A. {fig. on

the right), provoked by T sympathetic
nervous system under influence of
cold, fear, anger, etc., erects T hair, de-
pressing T skin at insertion point of
muscle, and elevating zone immedi-
ately surrounding hair (cutis anserina
= “goose flesh”). Simultaneously,
contraction of A. presses sebaceous
gland, aiding in expulsion of T sebum.
A. are lacking in T eyelashes, hairs of
eyebrows, Ttragi, and T vibrissae.

Arteria profunda penis: T Deep artery,
of penis

Arteries (arteriae*): Blood vessels
conveying blood away from heart.
With the exception of T pulmonary and
umbilical arteries, all arteries carry
oxygenated blood. General structure:
1) Innermost layer = tunica intima;
2) middle layer = tunica media; 3)
external layer = tunica adventitia or
externa. With regard to the structure of
tunica media, A. are divided into 1
elastic A, T muscular A., T hybrid A.,
and T mixed A.

Arteries, age-related changes of:
Starting in early decades of life, follow-
ing physiological changes gradually
occur in arterial wall: Irregular thicken-
ing of intima, frequent splitting of inner
1 elastic lamina, T hypoplasia of 1
smooth muscle cells, granular deposi-
tion of calcium salts and lipids in me-
dia, relative increase in T elastic fibers
with decrease in their elasticity, in-
crease in collagen fibers and T gly-
cosaminoglycans. Result: Stiffness of
arterial wall. A. affect first T aorta and
coronary and brain arteries; small
muscular T arteries and T arterioles re-
main practically unaffected. Not to be
confuged with arteriosclerosis.

Arteries, arcuate, of kidney: T Arcu-
ate arteries, of kidney; T Kidney, vascu-
larization of

Arteries, arcuate, of uterus : T Arcuate
arteries, of uterus

Arteries, basal, of uterus: T Straight
arteries, of endometrium

Arteries, bronchial: T Bronchial ar-
teries

Arteries, central longitudinal, of bone
marrow: T Bone marrow, vascular-
ization of; T Central longitudinal artery,
of bone marrow

Arteries, central, of spleen: T Central
arteries, of spleen



Arteries, coiled, of endometrium: T
Coiled arteries, of endometrium

Arteries, coiled, of penis: T Helicine
arteries, of penis

Arteries, coronary: T Coronary ar-
teries

Arteries, deep, of penis: T Deep ar-
teries, of penis

Arteries, elastic: T Elastic arteries

Arteries, helicine, of penis: T Helicine
arteries, of penis

Arteries, hybrid: T Hybrid arteries

Arteries, interlobular, of kidney: T In-
terlobular arteries, of kidney

Arteries, interlobular, of liver: T Inter-
lobular arteries, of liver

Arteries, mixed: T Mixed arteries

Arteries, muscular: T Muscular ar-
teries

Arteries, muscular, innervation of: T
Muscular arteries, innervation of

Arteries, muscular, small: T Muscular
arteries, small

Arteries, penicillar: T Penicillar ar-
teries

Arteries, pulp : T Penicillar arteries

Arteries, spiral, of uterus: T Coiled ar-
teries, of endometrium

Arteries, terminal: 1 Terminal arteries
T Utero-

Arteries, uteroplacental:
placental arteries

Arterioles (arteriola*): Smallest of 1
muscular arteries with a diameter of
less than 100 um. Structure: 1) Tunica
intima: a) T endothelium (E) = a
simple nonfenestrated squamous epi-
thelium; b) a thin internal 1T elastic
lamina (IEL) in A. larger than 50 um; in
small A, replaced by 1 basal lamina.
Processes of endothelial cells pene-
trate through openings in elastic lami-
naforming T myoendothelial junctions.
2) Tunica media (TM) = one or two
layers of helicoidally arranged spindle-
shaped T smooth muscle cells sur-
rounded by basal lamina, T collagen,
and T reticular fibers. 3) Tunica ad-
ventitia (TA, with same thickness as
media) = a T loose connective tissue

containing T macrophages, 1 mast
cells, and T nonmyelinated nerve fi-
bers.

1 Microvasculature

Hyde, B.J., Braekevelt, C.R.: Anat. Anz.
153,45 (1983)

Arterioles, afferent: T Afferent arteri-
oles

Arterioles, efferent: 1 Efferent arteri-
oles

Arterioles, sheathed, of spleen: T
Capillaries, sheathed, of spleen

Arteriovenous anastomoses: T Anas-
tomoses, arteriovenous

Articular cartilage (cartilago articu-
laris*): A layer of hyaline T cartilage,
about 0.2-6 mm thick, covering articu-
lar surfaces of bone. Structure: 1)
Zone of hyaline cartilage (HC) = a)
tangential zone or gliding layer (GL) of
flattened T chondrocytes; b) transi-
tional zone (TZ) of randomly dis-
tributed, round chondrocytes; c)
radial zone (RZ) of columns of chon-
drocytes. 2) Thin, wavy, basophilic
line of calcified cartilage indicates
functional limit (FL) between plastic
hyaline cartilage and hard calcified
cartilage underneath. 3) Zone of cal-
cified cartilage (CC). Collagen fibers
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(CF) are tangential in gliding layer,
then turn and run between column up
to bone without penetrating it. The
very irregular surface between A. and
bone assures a solid contact between
these two tissues and marks histologi-
cal limit (HL). A. is almost exclusively
nourished from 1 synovial fluid. A. is
not covered by T perichondrium and
thus cannot regenerate. A. of tem-
poromandibular and sternoclavicular
articulations consists of fibrous 1 car-
tilage since mandibula and clavicula
are mesenchymal T bones.

Bloebaum, R.D., Wilson, A.S.: J. Anat.
131, 333 (1980); Draenert, Y., Draenert,
K.: Verh. Anat. Ges. 73 909 (1979);
Ghadially, R.N.,, Young, N.K., Lalonde,
J-M.A:J. Anat. 135, 685 (1982); Minns,
RJ., Stevens, F.S.. J. Anat. 123, 437
(1977); Poole, AR., Pidoux, |., Reiner,
A., Rosenberg, L.: J. Cell Biol. 93, 921
(1982)

Articular disc (joint cartilage, intra-ar-
ticular cartilage, discus articularis®): A
plate (D) of fibrous T cartilage situated
within an articular cavity. A. is at-
tached atits periphery to articular cap-
sule {(C) and subdivides joint into two
cavities. A. is very poorly vascularized
and devoid of nerve fibers; it permits
correct fitting together of incongruent
articular surfaces and increases artic-
ular contact surfaces, thereby dis-
tributing pressure on the T joint. A. is
incompletely covered by 1 synovial
membrane and bathed by T synovial
fluid. The A. are present only in articu-
lations where one of the bones de-
velops according to mechanism of di-
rect T bone formation (articulatio ster-
noclavicularis, articulatio temporo-
mandibularis).

Articular villi (villus synovialis*). Per-
manent or temporary processes of 1
synovial membrane containing blood
vessels, lymphatics, nerve fibers, and,
occasionally, some T adipose cells.

Articulations: T Joints
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Artifact: Any alteration of cells, tis-
sues, or organs caused by manipu-
lations or technical procedures during
preparation for microscopic analyses.

Aryepiglottic folds (plicae aryepiglot-
ticae*): Folds streched between the of
1 arytenoid cartilages and T epiglottis
at laryngeal entrance. A. are covered
with nonkeratinized T stratified squa-
mous epithelium.

Arytenoid cartilages, of larynx (car-
tilago arythenoidea*): Pieces of pre-
dominantly hyaline T cartilage; only the
vocal processes consist of elastic T
cartilage.

Arytenoid glands (glandulae
arytenoideae*): A group of T mixed 1
tubuloalveolar glands located along
rim of T aryepiglottic folds.

1 Laryngeal glands

Asbestos cartilage (amiantine de-
generation): A degenerative change
observed principally in large pieces of
aged hyaline T cartilage. With de-
crease in water content in the T ground
substance, collagen fibers become vis-
ible under the ordinary microscope.
Macroscopically, A. appears shiny and
glossy, resembling asbestos.

T Cartilage, degeneration of; T Degen-
eration

Hough, AJ., Mottram, F.C., Sokoloff, L.:
Am.J. Pathol. 73,201 (1973)

Ascendent degeneration, of periph-
eral nerve fibers: T Nerve fibers, of pe-
ripheral nervous system, degeneration
and regeneration of

Ascending colon: T Colon
A-spermatogonia: T Spermatogonia

Association neurons: T Neurons lo-
cated between T sensory and T motor
neurons ( T association neurons of 1
spinal cord, etc.), or between T sensory
neurons ( Tamacrine cells, T horizontal
cells, etc.).

Association neurons, of retina: 1
Amacrine cells; T Horizontal cells

Association neurons, of spinal cord:
Small multipolar T neurons (A) situated
in zona spongiosa. The axons of A.
leave the gray matter and participate
in formation of fasciculi proprii (FP) of
the white matter. Within the fasciculus,
axons divide into ascending (As) and
descending (De) branches; the as-
cending and descending branches
have three and two collaterals (C), re-

spectively. All of them make synaptic
contacts with T motor neurons (M) and
connect segments of T spinal cord. A.
are in synaptic contact with short col-
laterals (c) of the ascending branch
(AB) of a T pseudounipolar cell (PC)
axon (Ax); the descending branch
(DB) synapses directly with T motor
neurons.

Aster: T Astrosphere

Astral rays (radiatio polaris®):
Microtubular bundles radiating from 1
astrosphere of a cell undergoing divi-
sion.

Astroblast: The precursor cell of an T
astrocyte

Astrocytes (macroglia, astrocytus™):
Kind of large T neuroglial cells of CNS.
With 1 perivascular (PF) and T subpial
feet (SF), A. constitute the T membrana
limitans gliae perivascularis (MLGP)
and superficialis (MLGS), which de-
limit CNS from surrounding tissues
and establish a microenvironment for
T neurons (Ne). Other processes of A.
cover surfaces of neurons and partici-
pate in an exchange of metabolites
between nerve cells and blood and/or
T cerebrospinal fluid. A. also form a

supporting framework for neurons
and T synapses. After trauma to T ner-
vous tissue, A. form a glial scar (glio-
sis). A. are divided into: T A, fibrous, A.,
plasmofibrillar, T A, protoplasmic, and
T A, velate. T Bergmann's and 1
Miller's cells are modified A. Cap =
capillary

Allt, G.: Trends Neurosci. 3, 72 (1980)

Astrocytes, fibrous (astrocytus fi-
brosus*): Kind of T astrocytes occur-
ring in the T white matter of CNS. The
cell body, about 10~12 um in diameter,
sens out long, thin, infrequently
branched processes (P) predominant-
ly parallel to T nerve fibers (NF). The
nucleus (N) is poor in T heterochroma-
tin; the cytoplasm contains a few
mitochondria, a small Golgi appara-
tus, some cisternae of the rough endo-
plasmic reticulum, free ribosomes, and
T glycogen particles (Gly). The peri-
karyon and processes enclose a vary-
ing number of T gliofibrils (Gf). A. sup-
ply nerve fibers of CNS with metabo-
lites; with their T perivascular feet (ar-
row), A. contact capillaries (Cap) and
participate in formation of T mem-
brana limitans gliae perivascularis. Al-
so, with their T subpial feet, A. can form
T membrana limitans gliae super-
ficialis. The processes of A. serve as
support for tracts of nerve fibers.

Astrocytes, mixed: T Astrocytes, plas-
mofibrillar

Astrocytes, plasmofibrillar (mixed as-
trocytes): T Astrocytes found at the
boundary between gray and T white
matter; their processes that spread in-
to the T gray matter have a protoplas-
matic character, those penetrating the
white matter are fibrous.



Astrocytes, protoplasmic (astrocytus
protoplasmaticus®): Variety of 1 astro-
cytes (A) with a large polygonal body
(15-25 um), located within the gray
mass of CNS. Variously long processes
(P) emerge from the cell body; these
are applied to capillaries (Cap) on one
side and to nerve cells (NC) on the
other. The enlarged terminations of
these processes, 1 perivascular feet

(PF), form both T membrana limitans-

gliae perivascularis and superficialis.
The lateral surfaces of A. are very ir-
regular and serve as a support for T
nerve fibers (NF) and T synapses (Sy).
The nucleus of A. is poor in T hetero-
chromatin; in the cytoplasm are scat-
tered some mitochondria, short cister-
nae of the rough endplasmic re-
ticulum, a small Golgi apparatus, the T
centriole, and free ribosomes.
Through the cytoplasm and cell ex-
pansions run numerous T gliofibrils
(Gf).

Ling, E.A., Patterson, JA., Privat, A,
Mori, J.S.. J. Comp. Neurol. 749, 543
(1973); Philipps, D.E.: Z. Zellforsch. 740,
145 (1973)

Astrocytes, velate: Variety (AV) of 1
astrocytes found in granular layer of 1
cerebellum, characterized by a num-
ber of extremely thin, sheetlike exten-
sions (arrows) surrounding T cerebel-
lar glomeruli (CG), T granule cells
(GC), and capillaries (Cap). Internal
structure and function are identical to
those in other astrocytes.

Chan-Palay, V., Palay, L.S.. Z. Anat.
Entwick. Gesch. 7381 (1972)

Astroglia: The collective term for all
varieties of T astrocytes.

Astroglial end feet: T Perivascular
feet; T Subpial feet

Astrosphere (aster): A starlike cyto-
plasmic differentiation in the form of
radiating T microtubules (astral rays)
extending outward from T centro-
sphere (C) of a dividing cell. A. is resis-
tantto ordinary staining methods.

1 Diaster

Bajer, AS., Mole-Bajer, J. Asters,
Poles, and Transport Propreties Within
Spindlelike Microtubule Arrays. Cold
Spring Harbor Symposia on Quantita-
tive Biology, Vol. 46, Part 1. New York:
Cold Spring Harbor Laboratory 1982

Athrocytosis: The capacity of cells to
absorb and retain solid particles of
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colloidal dimensions as shown by T vi-
tal staining. Absorbed particles which
have the diameter of ions and mole-
cules are called amicrons; when the
particles (1-100 nm) are visible with
the T transmission electron micro-
scope they are termed ultramicrons
(U). Whereas amicrons pass the cell
membrane without any visible mor-
phological changes, the principle of 1
micropinocytosis plays an important
role in A. of ultramicrons. These parti-
cles attach themselves to the 1 glyco-
calyx (1), the plasmalemma (P) inva-
ginates (2), and they are transported
into the cell body within T micropino-
cytotic vesicles (3, 4).

Glycocalyx

ATP: T Adenosine triphosphate

Atresia, of ovarian follicles (follicular
atresia): The process of growth inter-
ruption, T degeneration, and removal
of T ovarian follicles, which can begin
at any stage of follicular development.
Starting at birth, A. reaches a maxi-
mum between birth and puberty, be-
coming slower after puberty. Of about
400000 primordial follicles, only 400—
500 reach full maturation. The rea-
son(s) for A. are not known.

T Ovarian follicles, atretic

Atretic follicles: T Ovarian follicles,
atretic

Atrial granules: Membrane-bound
granules (AG), 0.3-0.4 pm in diameter,
with electron-dense content, found in T
endoplasm of atrial T cardiac muscle
cells. A. give neither T chromaffin nor
catecholamine reactions. In man, A.
appear at about the 7th week of fetal
development. Function still unknown.
(Fig. = rat)
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Saetersdal, T., Rotevatn, S., Myklebust,
R., @degéarden, S.: Anat. Embryol. 760,
1 (1980); Saetersdal, T., @degarden, S.,
Rotevatn, S., Engedal, H.: Cell Tissue
Res. 290, 345 (1980); Seiden, D.: Anat.
Rec. 194,587 (1979); Yunge, L., Bench-
imol, S., Cantin, M.. Cell Tissue Res.
207,1 (1980)

Atrioventricular bundle (A-V bundle,
bundle of His. truncus fasciculi
atrioventricularis*): A part, about 15
mm long and 2-3 mm wide, of Tim-
pulse-conducting system of heart, be-
ginning in T atrioventricular node and
penetrating interventricular septum.
Here, A. divides into two branches
(crus dextrum* and crus sinistrum*)
destined for the corresponding ventri-
cles. Each branch ramifies extensively
forming T Purkinje fibers, which estab-
lish contacts, via T Purkinje and T tran-
sitional cells, with ordinary 1 cardiac
muscle cells.

Marino, T.A.: Cell Tissue Res. 206, 271
(1980); Mochet, M., Moranec, L., Guille-
mot, H., Hatt, R.Y.: J. Mol. Cell Cardiol.
7,869 (1975)

Atrioventricular node (A-V node,
node of Aschoff-Tawara, nodus
atrioventricularis*): Part of T impulse-
conducting system of heart, formed by
cordlike groups (C) of T nodal and 1
transitional cells. The cords unite to
formthe T atrioventricular bundle.

Bhatnagar, K.P., Spoonamore, B.A.
Acta Anat. 705, 157 (1979); Moravec,
M., Moravec, J.: J. Ultrastruct. Res, 87,
47 (1982); Roberts, N.K,, Castelman,
K.R.: Anat. Rec. 795, 699 (1979); Weihe,
E., Kalmbach, P.: Cell Tissue Res. 192,
77 (1978)
Atrioventricular valves: | Valves,
atrioventricular

Atrophy (atrophia*): Decrease in vol-
ume of a cell, tissue or organ. A. can be
physiological (T A, brown, T A, of dis-
use, TA,, senile) or pathological.

Atrophy, brown (atrophia fusca): 1
Atrophy of certain tissues or organs
(heart muscle, T liver parenchymal
cells) accompanied by intracellular

accumulation of T lipofuscin. A. occurs
with advancing age.

Atrophy, of disuse (atrophia ex in-
activitate): Atrophy resulting from de-
creased function of a cell, tissue, or or-
gan (e.g., A. of female sexual organs
after T menopause).

Atrophy, senile (atrophia senilis):
Atrophy of a cell, tissue, or organ with
advancing age, probably from a de-
crease in the anabolic process due to
endocrine changes and vascular ob-
struction.

Attachment devices (junctiones cellu-
lares*): Specialized plasmalemmal
areas with a function to hold together
adjacent cells ( T junctional complex,
of epithelia, T nexus, T desmosomes)
and/or fix them to the underlying tis-
sue ( Themidesmosomes).

Attachment plaque : A term sometimes
erroneously used as a synonym for 1
dense bodies of T smooth muscle cells.

T Attachment plaque, of desmosome

Attachment plaque, of desmosome
(lamina desmosomatica*):; A well-de-
limited, flattened accumulation of os-
miophilic material (AP), about 15 nm
thick, on the cytoplasmic side of the
cell membrane in the area of a T des-
mosome (D). A. represents one of two
symmetrical halves of a desmosome
into which T tonofilmaments (Tf) are
inserted in the form of hairpin loops.

(Fig. = human)
‘ »
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Atypical collagen: Certain rare, natu-
ral forms of collagen in which the
molecules polymerize side-to-side
without overlapping or in hexagonal
patterns.

1 Descemet's membrane; 1 Fibrous
long-spacing collagen, 1 Long-spac-
ing collagen

Atypical epithelium: An 1 epithelium
in which the cells do not form a close
cell union, but rather are separated
from one another either by liquid ( 1
stellate reticulum) or by other cells
(thymic epithelial T cytoreticulum).

Auditory cells: T Hair cells, of Corti’s
organ

Auditory meatus, external (meatus
acusticus externus*): A canal about
25 mm long and 8 mm wide lined with
1 skin and situated between 1 auricle
and T tympanic membrane. Structure:
1) Cartilaginous part (outer half, to-
ward auricle) = a thin T epidermis (E)
without papillae; numerous 1 hairs (H),
T sebaceous (SG), and 1 ceruminous
(CG) glands in T dermis, the latter is
firmly attached to the T perichondrium
(P), rendering the skin of A. completely
immobile. Elastic T cartilage (C) of A. is
continous with cartilage of T auricle. 2)
Osseous part (inner half, toward tym-
panic membrane) = very thin T skin
continous with cutaneous layer of tym-
panic membrane. The skin gradually
loses its hairs and glands and lies fixed
to the T periosteum.

Auditory meatus, internal (meatus
acusticus internus*): A bony canal
containing vestibulocochlear nerve, 1
vestibular ganglion, and arteria and
vena labyrinthi. The end of A. is base of
T modiolus.

Auditory ossicles (ossicula auditus®):
Three small mature T bones (incus,
malleus, stapes) without epiphyses, in-
terconnected by diarthrodial 1 joints.
The periosteal surface of A. is covered
with simple cuboidal epithelium of 1
tympanic cavity. Malleus and incus
have small marrow cavities; patches of
hyaline 1T cartilage may be found on
manubrium mallei, which is attached
to T tympanic membrane, and on foot-
plate of stapes (fixed by a T syndesmo-
sis to border of T oval window). A
transmit vibrations, sent through tym-
panic membrane as sound waves, to
the 1 oval window.



Auditory strings: Compact bundles
(AS) of about 8 to 10-um-thick, parallel
collagenlike microfibrils stretched be-
tween 1 spiral ligament and T lamina
spiralis ossea. A. are embedded in an
amorphous mass belonging to 1
basilar membrane (BM) of 1 cochlear
duct; in zona pectinata, A. form two
layers. There are about 20000 A. in
man; A. have a length of 0.04 mm in
basal cochlear turn and 0.5mm in T
helicotrema. Each frequency of a
sound transmitted to T cochlear fluids
provokes the vibration of the corre-
sponding A. and consecutive excita-
tion of T hair cells located above A.
(Fig. = rat, transverse section)

Auditory teeth, of Huschka (dentes
acustici*): Regularly spaced radial
ridges (AT) at upper surface of ves-
tibular lip (VL) of Tlimbus spiralis (LS).
A. consist of vertically arranged T col-
lagen fibers, extending slightly beyond
the border of the lip to form about 2500
toothlike projections. T Interdental cells
(IC) lie between A. C = 1 Corti's organ,
RM = T Reissner's membrane, TM = 1
tectorial membrane.

Auditory tubes (Fustachian tube, tuba
pharyngotympanica, tuba auditiva®):
Paired canals, each about 4 cm long,

connecting T tympanic cavity with T
pharynx. Structure: A) Osseous part
(the third toward the tympanic cavity).
Tunica mucosa (TM) = a simple cili-
ated columnar epithelium overlying a
thin lamina propria, devoid of glands,
in close contact with bone. B) Car-
tilaginous part (the two-thirds toward
the pharynx). Tunica mucosa is thicker
than in osseous part, containing com-
pound T tubuloalveolar glands (Gl), as
well as abundant T lymphocytes grou-
ped in nodules (LN), which form tubal
1 tonsils near pharyngeal opening. Ep-
ithelium becomes T pseudostratified
with many ciliated and T goblet cells
(inset) as it approaches the pharynx
(Ph). Toward the pharynx, elastic T
cartilage (C) becomes hyaline T car-
tilage.

Auerbach’s plexus: T Myenteric plex-
us

Auricle (pinna, auricula®): Part of ex-
ternal ear covered by delicate 1 skin
(S) with a distinct T hypodermis (Hy)
only on posterior surface (PS). Skin of
anterior surface (AS) is immobile, be-
ing attached directly to T perichon-
drium (P). 1 Sebaceous glands sur-
rounding small T hairs (H) may be
found on posterior surface of A. as well
as rare T sweat glands. Skeleton of A.
is formed by a plate of elastic T car-
tilage (EC) with flexible perichondrium
containing abundant T elastic fibers.
Lobule is covered by thin skin similar
to that of cartilaginous part of A. Hypo-
dermis of lobule is very rich in T adi-
pose tissue and blood vessels.

AUD-AUT 29

Auricular cartilage (cartilago auricu-
laris*): T Cartilage, elastic

Autochromosomes: T Autosomes

Autodesmosomes: T Desmosomes
(A} formed between apposing pro-
cesses of the same cell. A. are found in
T chorion laeve and T amniotic epithe-
lium; they can be involved in reduction
of cell surface. (Fig. after Petry 1980)

Petry, G.: Eur. J. Cell Biol. 23,129 (1980)

Autofluorescence: The capacity of
some natural substances ( T por-
phyrins, vitamin A) or Tinclusions ( T li-
pofuscin) to become fluorescent when
exposed to ultraviolet light.

1 Fluorescence

Autograft (autografting, autoplastic
grafting, autotransplantation): The
transfer of tissues or organs to a new
location in the body of the same indi-
vidual.

1 Transplantation
Autolysis : Self digestion of cells in ab-
sence of oxygen by their own enzymes

liberated after disruption of the lyso-
somal membrane.

Autolysosomes: T Autophagosomes
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Autolytic vacuoles: 1 Autophago-
somes

Automatic cell recognition: A com-
puter-assisted procedure for instru-
mental diagnosis and sorting of cells.
In a T cytophotometer, the T condenser
(Co) focuses the field diaphragm (FD)
to produce a 0.5-2 um spot of light in
plane of cell to be analyzed (arrow).
The cell’s image is projected by micro-
scope (M) onto measuring diaphragm
(D) of photomultiplier (Ph). A fast-
scanning device (SD) moves micro-
scope stage (S) in direction of X- and
Y-axes so that the spot scans entire
cell surface. Absorptions and/or ex-
tinctions of light are correspondingly
coded in an analog-digital converter
(CU) as a series of numbers, which are
then transmitted on line to a computer
(C). The described system is able to
distinguish, using a multitude of pa-
rameters, cells belonging to two
cytomorphologically similar cell popu-
lations which cannot be positively dis-
tinguished visually (error less than
5%). Another possibility for A. is punc-
tual decomposition of a projected
image by a television tube (TV), coding
(CU) the nuances obtained, and treat-
ing then in a computer. This system is
somewhat faster than the first one but
less precise. L = light source, Mo =
monochromator

Barz, H., Kunze, K.D., Voss, K., Simon,
H.. Exp. Pathol. 74, 55 (1977); Brad-
bury, S.: J. Micros. 775, 137 {1979); Pre-
ston, KJr.: Clinical Use of Automated
Microscopes for Cell Analysis. In: Pre-
ston, K., Onoe, M. (eds.): Digital Pro-
cessing of Biomedical Image. New
York: Plenum Press 1976; Rosenfeld, A.

(ed.): Digital Picture Analysis. Berlin,
Heidelberg, New York: Springer-Verlag
1976; Tanaka, N., Ueno, T., Ishikawa,
A., Konoike, K., Shimaoka, Y., Ya-
mauchi, K., Hosoi, S., Okamoto, Y.,
Tsunekawa, S.: Anal. Quant. Cytol. 4,
279 (1982); Dytch, H.E., Bartels, P.H.,
Bibbo, M., Pishotta, F.T., Wied, G.L..
Anal. Quant. Cytol. 4, 263 (1982)

Autonomic ganglia (vegetative
ganglia, ganglion autonomicum®*): All
ganglia belonging to T sympathetic
and T parasympathetic nervous sys-
tems. Structure: 1) Capsule (C): a) ex-
ternal layer = a T dense connective
tissue continuous with T epineurium of
related pre- and postganglionic
trunks; b) inner layer = T perineurial
epithelium and perineurial connective
tissue continuous with T perineurium
of the already mentioned trunks. 2) T
Endoneurium (E) fills interior of A. = a
1 loose connective tissue containing T
multipolar neurons (N) with short den-
drites synapsing with T preganglionic
fibers and great numbers of T nonmy-
elinated and rare T myelinated nerve fi-
bers (NF). No morphological differ-
ences between sympathetic and para-
sympathetic ganglia. RC = rami com-
municantes.

1 Autonomic neurons, of sympathetic

nervous system; T Autonomic neurons,
of parasympathetic nervous system

Autonomic nerve endings: T Adrener-
gic nerve endings; T Cholinergic nerve
endings

Autonomic nerve fibers: T Adrenergic
nerve fibers; T Cholinergic nerve fibers

Autonomic nervous system (vegeta-
tive  nervous  system, systema
nervosum autonomicum*): The effer-
ent (motor) system responsible for

automatic innervation of T smooth
musculature, 1 myocardium, and 1
glands. Composition (general
schema): 1) An appropriate part of 1
central nervous system (CNS). 2) Pre-
ganglionic nerve fibers connecting
CNS with autonomic ganglia. 3} T Au-
tonomic ganglia {(sympathetic and
parasympathetic). 4) T Postganglionic
nerve fibers connecting autonomic
ganglia with effector organ. A. is di-
vided into T sympathetic and 1 para-
sympathetic nervous systems.
Neurons of afferent or viscerosensitive
fibers belong to A. and are located in
1 spinal ganglion without distinction
between sympathetic and parasympa-
thetic elements.

1 Adrenergic nerve endings: T Cholin-
ergic nerve endings

Brooks, C.,Mc.: J. Auton. Nerv. Syst. 7,
199 (1983); Guérin, J., Bioulac, B., Hen-
ry, P., Loiseau, P.: Systéme Nerveux Vé-
gétatif, Basle, Sandoz-Edition 1979;
Nilsson, S.: Autonomic Nerve Function
in the Vertebrates. Zoophysiology, Vol.
13. Berlin, Heidelberg, New York:
Springer Verlag 1983

Autonomic neurons, of parasympa-
thetic ganglia: T Neurons structurally
very similar to T ganglion cells of 1
spinal ganglia.

Autonomic neurons, of sympathetic
ganglia: Nerve cells situated in the
sympathetic ganglia. Two types of A..
1) Type | (majority of ganglion cells) =
multipolar, frequently T binucleated
neurons, 20-35 pm in diameter, of very
variable form, with short T dendrites
(D) and long T axon (A). Neurons have
a large ovoid or spherical nucleus, an
abundance of T Nissl bodies, a well-
developed Golgi apparatus, frequent T
lipofuscin granules, and numerous
small T dense-core vesicles (50 pm)
containing T norepinephrine. These
vesicles are scattered in dendrites,
perikaryon, and, particularly, in the ax-
ons. By T axoplasmic flow, they reach



axon endings and are discharged into
extracellular space. A. are surrounded
by T satellite cells (SC). In outlying sym-
pathetic ganglia, satellite cells may be
partially absent but T Schwann’s cells
accompany the axons everywhere. 2)
Type Il (SGC cells, small granule-con-
taining cells, SIF cells, small intensely
fluorescent cells) = small, grouped
neurons (10-20 pm) giving strong fluo-
rescence after treatment with form-
aldehyde vapor. Cells have a small el-
liptical nucleus, more condensed T
heterochromatin than neurons of type
|, less developed T organelles, few Niss|
bodies, and numerous large dense-
core vesicles (0.1-0.3 pm) containing
dopamine, which can be released into
1 pericapillary spaces. The dendrites
(D), T soma, and axon (A) are incom-
pletely surrounded by satellite cells
(SC).

Anderson, M.J.,, Waxman, G., Laufer,
M.. Anat. Rec. 205, 73 (1983); Autillo-

Touati, A.. Histochemistry 60, 189
(1979); Erankd, O., Soinila, S., Péiva-
rinta, H. (eds.): Histochemistry and Cell
Biology of Autonomic Neurons, SIF
Cells, and Paraneurons. Adv. in Bio-
chem. Psychopharmacology, Vol. 25.
New York: Raven Press 1980; Par-
tanen, M., Hervonen, A, Santer, RM.
Histochemistry 66, 99 (1980); Tay,
S.8.W., Wong, W.C,, Ling, E.A.: J. Anat.
136,35 (1983)

Autonomic neurons, parasympathet-
ic, of spinal cord: TNeurons located in
T nucleus intermediomedialis (NIM)
and intermediolateralis (NI) of gray
substance of sacral part of T spinal
cord (S,-S,); morphologically, very
similar to sympathetic nerve cells, but
less frequent. Their axons reach para-
sympathetic ganglia of corresponding
organs via ventral roots.

Autonomic neurons, sympathetic, of
spinal cord: Fusiform T neurons,
about 25 um in diameter, located in 1
nucleus intermediolateralis (Ni} of in-
termediolateral gray columns (IGC) of
thoracic and upper lumbal T spinal
cord (Cg-L3). A. have all the charac-
teristics of a neuron. T Axons of A
leave spinal cord and reach sympa-
thetic ganglia (SG) via ventral roots
(VR). These T cholinergic pre-
ganglionic fibers (PF) are T myelinated
and form the white rami communi-
cantes (WRC).

Autophagic vacuoles: T Autophago-
somes

Autophagocytosis: T Autophagy
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Autophagosomes (autolysome, auto-
lytic vacuole, autophagic vacuole,
autosomai body,  cytolysosome,
cytosegresome, vacuola autophagi-
ca*): Kind of secondary T lysosome in
which segregated cytoplasmic areas
with T organelles [mitochondrium (M),
ribosomes (R)] or T inclusions are di-
gested. At the start of formation of A,
segregated cytoplasmic area is sur-
rounded by an T isolation membrane
(arrowheads). Later, its inner sheet
disappears. (Fig. = f mesenchymal
cell, rat)

T Autophagy: 1 Crinophagy

Sakai, M., Ogawa, K. Histochemistry
76,479 (1982)

Autophagy (autophagocytosis): The
process of digestion of segregated
parts of the cell's own cytoplasm by T
lysosomes. Seguence: 1) Appearance
of a semilunar T isolation membrane
(arrowheads) in cytoplasm. 2) This
membrane then envelops and segre-
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gates a cytoplasmic area containing 1
organelles and/or T inclusions. 3) Pri-
mary lysosomes (L) approach mem-
brane, fuse with it, and discharge their
enzymes into what is now termed an T
autophagosome (AP). 4) Intra-
vacuolar digestion and destruction of
vacuolar content with appearance of
dark lamellar structures and amor-
phous material within autophago-
some. 5) Formation of T residual body
(RB). A. is involved in normal turnover
of organelles, remodeling of cyto-
plasm, and elimination of excess se-
cretory product ( T crinophagy). Stress,
injuries, toxins, etc., induce A., which
aids in survival of cell, but many also
lead to its death.

Ishikawa, T., Furuno, K., Kato., K.; Exp.
Cell. Res. 744, 15 (1983); Ogawa, K.
Acta Histochem. Cytochem. 74, 362
(1981); Thyberg, J., Hedin, U, Stenseth,
K. Eur. J. Cell. Biol. 29,24 (1982)

Autoradiography (radioautography):
A cytochemical technique for local-
ization of biologically important mole-
cules involved in cell metabolism by
means of radioactive isotopes (3H,
14, 3%3, 45Ca, 2%, etc.). Procedure:
1) Injection of biologically important
molecule labeled with radioactive iso-
tope into a living animal. 2) After some
minutes, or longer, the organs are
fixed and prepared for light and/or T
electron microscopy. 3) 1 Sectioning of
embedded organs. 4) Covering of sec-
tions with a photographic emulsion. 5)
Exposure of emulsion, for several
weeks, to the action of radioactive
emission of isotope contained in sec-
tions. The isotope emits f-radiation,
i.e, electrons, acting on the silver
halide (AgBr). 6) Development — sites
of emulsion hit by electrons are
marked as black grains of metallic sil-
ver and show localization of isotope
with a resolution of 0.1 pm. 7) Unex-
posed silver halide is dissolved by
photographic fixer. Aim of A, is to

analyze various cell activities, princi-
pally the process of synthesis. For
DNA, tritiated (3H) thymidine is used,
for RNA, 3H-cytidine, and for T glyco-
gen, 3H-glucose. (Modified after Caro
1964)

Autoradiography: Advances in
Methods and Applications. J. Histo-
chem. Cytochem. 29, 107 (1981); Caro,
L.G.. High Resolution Autoradiogra-
phy. In: Prescott, D.M. (ed.): Methods in
Cell Physiology, Vol. 1. New York: Aca-
demic Press (1964); Droz, B., Sandoz,
D. (eds.): Techniques in Autoradio-
graphy. J. Microsc. Biol. Cell 27, 71
(1976); Glauert, AM. (ed.): Practical
Methods in Electron Microscopy. Vol.
6, Part 1, Autoradiography and Im-
munocytochemistry. Amsterdam: El-
sevier/North Holland (1980); Hirosawa,
K., Hama, K.: Electron Microsc. (Tokyo)
31,405 (1982)

Autoregulation, of arterial diameter:
Ability of T muscular artery to change
its caliber in response to metabolic
stimuli expressing local needs of the
tissue. Arterial A. is based on sensibility
of arterial T smooth muscle cells to
react to such stimuli.

Autosomal bodies: T Autophagosome

Autosomes (autochromosomes): Any
1 chromosome other than T hetero-
somes, i.e., sex chromosomes. In hu-
man T diploid cells, A. occur as 22 ho-
mologous pairs of paternal (P) and
maternal (M) chromosomes. A. occur
singly in T germ cells. C = T cen-
tromere

T Karyotype

Autotransplantation: T Autograft; T
Transplantation

Axial “filament” complex: T Axo-
neme, of cilium

Axillary skin: Thin haired T skin of
axillar region characterized by pres-
ence of apocrine T sweat glands.

Axis cylinder: T Axon

Axoaxonal
axoaxonal

synapse: | Synapse,

Axodendritic synapse: T Synapse,
axodendritic

Axolemma*:The plasmalemma (Al) of
an T axon (A), continuing cell mem-
brane of T perikaryon. In T axon hillock
of axon, A. shows an electron-dense
undercoating, about 20nm thick,

missing only at sites of axoaxonal T
synapses. (Fig. =
rat)

optic nerve fibers,

Axon* (axis cylinder, neurite): A unique
process of a nerve cell, of variable
length but with a relatively constant di-
ameter (1-20 um), carrying nerve im-
pulses away from cell body. A. begins
at T axon hillock continuous with initial
segment, followed by A. in the strict
sense of the term. A. terminates in fine,
branching telodendria or end arbori-
zation, with slight end swellings, 1
boutons terminaux. Structure: 1) T Ax-



olemma; 2) 1 axoplasm with long, thin
mitochondria (M), abundant 1
neurotubuli (Nt) and T neurofilaments
(Nf), some smooth cisternae (SC), and
occasional 1 multivesicular bodies.
Axoplasm is devoid of T Nissl bodies
and free ribosomes. Some A. give off
collaterals or side branches. An A. can
be myelinated or nonmyelinated.

Bray, G.M., Rasminsky, M., Aguayo,
AJ. Ann. Rev. Neurosci. 4, 127 (1981);
Lasek, R.J., Brady, S.T.. The Axon: a
Prototype for Studying Expressional
Cytoplasm. Cold Spring Harbor Sym-
posia on Quantitative Biology, Vol. 46,
Part. 1. New York: Cold Spring Harbor
Laboratory 1982; Quatacker, J.: Histo-
chem. J. 73,109 (1981); Schnapp, B.J,,
Reese, T.S.: J. Cell Biol. 94, 667 (1982);
Waxman, S.G. (ed.): Physiology and
Phatology of Axons. New York: Raven
Press 1978

Axon collaterals (ramus collateralis™):
T Axon side branches.

Axon hillock (colliculus axonis*): The
conical elevation of T soma of nerve
cell from which T axon arises. A. con-
tains mitochondria, T neurofilaments, 1
neurotubuli, a few smooth cisternae,
very rarely free ribosomes, and, in 1
neurosecretory cells, many T neurose-
cretory granules. T Nissl bodies are
practically absentin A,

Palay, S.L., Sotelio, C., Peters, A, Or-
kand, P.M.: J. Cell Biol. 38, 193 (1968)

Axonal flow : T Axoplasmic flow

Axonal reaction: T Nerve fibers of pe-
ripheral nervous system, degeneration
and regeneration of

Axonal spheroids: Swellings along 1
myelinated and T nonmyelinated ax-
ons containing T mitochondria, dense
bodies, vesicles, and 1 tubules of
smooth endoplasmic reticulum. Exis-
tence of A. is probably an age-depen-
dent phenomenon.

Leonhardt, H.: Cell Tissue Res. 174, 9
(1976)

Axonal transport: T Axoplasmic flow

Axoneme, of cilium (axial “filament”
complex, ciliary shaft, filamentum
axiale*): The microtubular central cyl-
inder common to all 1 cilia and 1 sper-
matozoon tail consisting of an inner
core composed of two single 1
microtubules and nine external
microtubular pairs (doublets). A, of a
cilium is formed from T basal body by
polymerization of microtubular pro-
teins.

1 Axoneme, of spermatozoon; 1 Cilia,
cross section of

Axoneme, of spermatozoon (axone-
ma, filamentum axiale*): The microtu-
bular core (A) of T spermatozoon tail
composed of a central microtubular
pair (CM) surrounded by nine external
microtubular pairs (EM). A. is the prod-
uct of the distal centriole. (Fig. = rat)

Axons, myelinated: Axons enveloped
by a T myelin sheath.

T Myelinated nerve fibers

Axons, naked: Axons (A) devoid of
any sheath, present in abundance in 1
gray matter of T brain, 1 spinal cord,
and T retina. T Autonomic nerve fibers
are frequently A. (Fig. = 1 optic fibers,
rat)

1 Free nerve endings

Axons, neurosecretory: 1 Neurose-
cretory axons

Axons, nonmyelinated: T Axons de-
void of a 1 myelin sheath.

1 Nonmyelinated nerve fibers

Axons, primary degeneration of:
Changes in proximal segment of a
sectioned axon extending one to two T
internodal segments in a clean cut
and 2-3 cm in lacerated wounds, with
identical features to those found in
Wallerian degeneration.

1 Nerve fibers of peripheral nervous
system, degeneration and regenera-
tion of

Axons, supraependymal: T Supraep-
endymal axons
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Axoplasm (axoplasma*): The T cyto-
plasm of the 1 axon.

1 Axoplasmic fiow

Axoplasmic flow (axonal flow, axonal
transport, axoplasmic transport): The
continuous circulation of the 1 axo-
plasm away from (anterograde flow)
and toward (retrograde flow) T peri-
karyon. 1) Anterograde flow: a) Slow
A. (1-3 mm/day), transporting newly
synthesized axoplasm down axon to
replace catabolized axoplasm ( T axon
cannot synthesize axoplasm since it is
almost completely devoid of free ribo-
somes and rough endoplasmic re-
ticulum); this flow is probably effected
by peristaltic contractions of glial
sheath. b) Fast A. (100-500 mm/day)
carries glycopolysaccharides, phos-
pholipids, T neurotransmitter sub-
stances, vesicles, smooth endoplasmic
cisternae, T neurosecretory granules,
and T mitochondria. It is believed that
fast A. is probably accomplished by 1
neurofilaments and by T neurotubuli
with macromolecular arms moving
material in both cellulifugal and celluli-
petal directions. 2) Retrograde A. =
cellulipetal movement of axoplasm,

transporting proteins and  other
substances taken up Dby - nerve
endings.

Hammerschlag, R., Stone, G., Bolen,
F.A., Lindsey, J.D., Ellisman, M.H.: J.
Cell Biol. 93, 568 (1982); Ochs, S.: Axo-
plasmic Transport and its Relation to
Other Nerve Functions, New York:
John Wiley and Sons 1982; Schwartz,
JH.; Ann. Rev. Neurosci. 2, 467 (1979),
Tsukita, S., Ishikawa, H.: J. Cell Biol. 87,
513 (1980); Weiss, D.G.; Axoplasmic
Transport. Berlin, Heidelberg, New
York: Springer-Verlag 1982

Axosomatic synapse: T Synapse, ax-
osomatic
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Axospinous synapse : T Synapse, axo-
spinous

Axotomy: The cutting of an T axon.

Azan staining: A combined staining
with azocarmine G and aniline blue.
Results: T collagen and T reticular fi-
bers, blue; nuclei, red; cytoplasm, pink;
1 erythrocytes, reddish-orange; muscle
fibers, reddish-violet; T neuroglial cells,
red; T mucus, blue; cell granulations;
blue, red, or yellow.

Azurophilic granules (primary
granules, granulum azurophilicum®):
Unit membrane-bound granules of
about 0.25-0.5 um in diameter found
in eosinophilic and neutrophilic 1
granulocytes, T lymphocytes, T mono-
cytes, and some of their precursors.
Specifically stained with methylene
azure, A. appear reddish purple. A. en-
close a fine granular, moderately to
strongly osmiophilic material. Since A.
contain several lytic enzymes, they are
considered to be primary T lysosomes
involved in T phagocytosis.

T Granulocytes, neutrophilic, granules
of

Azygos vein (vena azygos*): A large
propulsive T vein with identical struc-
ture to T vena cava inferior.

Bacillary layer, of T retina: A layer
composed of inner and outer seg-
ments of T photoreceptors; B. is situ-
ated between T pigment epithelium
and T outer limiting membrane.

Balbiani’s vitelline body, of oocytes:
An accumulation of rough T endoplas-
mic reticulum (rER), a T Golgi appara-
tus (G), T mitochondria (M), 1 lyso-
somes (Ly), T annulatae lamellae (AL),
T lipid droplets (L), and vesicles (V)
situated next to the nucleus (N). B. acts
possibly as initial center for formation,
multiplication, and accumulation of 1
organelles, which are finally dis-
tributed throughout T ooplasm before
T yolk deposition starts.

Guraya, S.5.: Int. Rev. Cytol. 59, 248
(1979)

Band cells: T Band neutrophils

Band neutrophils (band cell, stab cell,
stab neutrophil, granulocytus neutro-
philicus juvenilis*): Late T metamyelo-
cytes or juvenile neutrophilic 1
granulocytes with typically curved,
crescent-shaped nucleus (N) in the
form of a band, found in 1%-5% of
neutrophilic granulocytes.

T Arneth’s formula

Band, of Baillarger, inner (stria la-
minae pyramidalis internae*): A strip of
T myelinated nerve fibers parallel to
surface of brain isocortex and situated
in its ganglionic layer.

1 Brain cortex, homotypicai isocortex
of

Band, of Baillarger, outer (stria la-
minae granularis internae*): A strip of
T myelinated nerve fibers parallel to
surface of brain isocortex and situated
initsinner granular layer.

1 Brain cortex, homotypical isocortex
of

Band, of Bechterew (stria laminae
granularis externae*): A strip of T
myelinated intracortical associative fi-
bers located in outer granular layer of
brain.

T Brain cortex, homotypical isocortex
of

Banding patterns, of chromosomes:
T Chromosomes, banding patterns of

Bands, of Biingner: T Biingner's
band; T Nerve fibers of peripheral ner-
vous system, degeneration and regen-
eration of

Bands, of striated muscles: A repeti-
tive, transverse banding pattern visible
along T myofibrils (Mf) of longitudinally
sectioned T cardiac and 1 skeletal
muscle fibers. The double refractile
anisotropic, therefore, T A-bands ap-
pear bright in polarized light; the iso-
tropic, therefore, T |-bands appear
dark. Under the normatl light micro-
scope after usual staining or under the
transmission electron microscope, the
contrast is reversed — the A-bands ap-
pear dark, the I-bands, clear. Each (-
band is bisected by a dark T Z-line. The
segment between two successive Z-
lines is termed a T sarcomere (S). (Fig.
= 1 skeletal muscle fiber, rat)



Bar, synaptic: 1 Synaptic bars
Bar, terminal: T Terminal bars
Baroreceptor field: T Carotid sinus

Baroreceptors: Specialized T mech-
anoreceptor areas in walls of heart
and some blood vessels sensitive to
changes in blood pressure. T Carotid
sinus and arcus aortae are B.

Taha, AAM. Abdel-Magied, EM,
King, A.S.:J. Anat. 137,197 (1983)

Barr body (chromatin body, cor-
pusculum chromatini sexualis®): A
small, lentricular mass, about 1 pm in
size, of intensely staining facultative T
heterochromatin (BB) apposing inner
aspect of T nuclear envelope or as-
sociated with T nucleolus in female 1
interphase nuclei. B. represents inacti-
vated long arm of one of the two T X-
chromosomes remaining clumped
through interphase; it is visibie under
the light microscope and helps to de-
termine the genetic sex of an individ-
ual. About 90% of female, and 10% of
male, interphase nuclei contain a B. or
B.-like structure.

1 “Drumstick;” T Neurons, structure
of: 1 Sex chromatin

Schellens, J.P.M., James, J., Hoeben,
K.A.:Biol. Cell 35,11 (1979)

Barrier, blood-air: T Blood-air barrier

Barrier, blood-aqueous: T Blood-

aqgueous barrier

Barrier, blood-brain: 1 Blood-brain
barrier

Barrier, blood-ganglion: T Blood-
ganglion barrier

Barrier, blood-liquor: T Blood-liquor
barrier

Barrier, blood-nerve: T Blood-nerve
barrier

Barrier, blood-retinai: 1 Blood-retinal
barrier

Barrier, blood-testis: T Blood-testis
barrier

Barrier, blood-thymus: T Blood-thy-
mus barrier

Barrier, blood-urine: T Glomerular fil-
tration membrane

Barrier, chorioallantoic: 7 Placental
barrier

Barrier, osmotic : T Osmotic barrier

Barrier, permeability: T Permeability
barrier

Barrier, placental: | Placental barrier

Barrier, protective permeability, of
stomach: 1 Protective permeability
barrier, of stomach

Bartholin’s T Vestibular
glands

glands:

Basal bodies, of cilia: T Cilia, basal
bodies of

Basal cells, of epidermis (keratino-
cyte, epidermocytus basalis*): Cuboi-
dal or columnar cells forming deepest
layer of T epidermis. B. have a relatively
large T heterochromatin-rich nucleus
(N), a small T Golgi apparatus, scarce
mitochondria and cisternae of rough
endoplasmic reticulum, very numerous
free ribosomes, scattered T tono-
filaments bound into T tonofibrils (Tf),
and some mainly supranuclear 1
melanin granules (MG). Cell borders
are very irregular; basal plasmalemma
forms several 1T basal processes (BP)
penetrating between 1 reticular and 1
collagen microfibrils of T dermal papil-
lae. Lateral cell processes contact
simitar processes of neighboring cells.
B. lie on T basal lamina (BL); they are
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considered stem celis of epidermis
since they have a high mitotic activity.
(Fig. = human)

T Epidermis, ultrastructure of

Lavker, R.M., Sun, T.T.: Science 215,
1239 (1982)

Basal cells, of sebaceous glands: |
Sebaceous cells

Basal cells, of various epithelia:
Small, unspecialized, round or pyrami-
dal cells with poorly developed 1 or-
ganeiies. B. lie on 1 basal iamina, but
do not reach free epithelial surface. By
division and further T differentiation, B.
replace lost epithelial cells.

T Ductus epididymidis, epithelium of; 1
Epidermis; T Olfactory epithelium; 1
Prostate, epithelium of; T Stria vascu-
laris; 1 Taste buds, structure of; 1
Trachea, epithelium of

Basal compartment, of seminiferous
epithelium: 1 Blood-testis barrier

Basal foot: T Cilia, basal foot of

Basal granular cells: 1 En-

terochromatffin celis

Basal infoldings: Invaginations (BI) of
basal plasmalemma into cell body with
function of increasing contact surface
with extracellular milieu. B. are about
20 nm wide and of varying depths; B.
comprise part of T basal labyrinth. (Fig.
= Tdistal tubule cell, rat)

Basal labyrinth: A system (BLt) of 1
basal infoldings (BI) and cytoplasmic
compartments between them. Com-
partments are always open toward
cytopiasm. B. is found in cells engaged
in active transport of fluid and ions,
such as T clear celis of T sweat glands,
cell of T proximal and T distal tubules of
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nephron, T striated duct cells of sali-
vary glands, T ciliary epithelial cells, T
marginal cells of T stria vascularis,
cells of T choroid plexus. In general,
compartments of B. are too small to
contain T mitochondria; however, in 1
distal tubule cells of T nephron (fig.)
and in striated duct cells, compart-
ments frequently contain mitochon-
dria (M) oriented perpendicularly to T
basal lamina (BL), giving a pattern of
basal striation. N = nucleus

Basal lamina (basement lamina, lami-
na basalis*): A T PAS-positive, 20 to
100-nm-thick, moderately osmiophilic
layer (BL) underlying all epithelia and
surrounding several classes of cells. B.
is a fine feltwork composed of micro-
filaments 3-4 nm in diameter embed-
ded in a moderately electron-dense
matrix. In general, B. is separated from
cell by a clear gap, lamina lucida* (LL),
through which rune fine micro-
filaments (arrowheads) attaching B. to
cell membrane (CM). T Reticular micro-
fibrils, belonging to sheaths underly-
ing or surrounding the respective cell,
penetrate into B. from opposite side.
B. is a mixture of T proteoglycans ( 1
heparan sulfate, T laminin, T fibronec-
tin), collagen of type IV, which does not
polymerize into microfibrils, plus 10%—
20% carbohydrates. B. is produced by
the cell supporting it and probably
serves as a semipermeable filter and

agent directing some cell activities ( T
secretion). B. is part of T basement
membrane with which it is frequently
confused. (Fig. = corneal epithelium,
rat)

Csato, W., Merker, H.-J.: Cell Tissue
Res. 228,85 (1983); Garbi, C., Woliman,
S.H.: J. Cell Biol. 94, 489 (1982); Jun-
queira, L.C.U., Montes, G.S., Toledo,
0O.M.S., Bexiga, S.R.R., Gordilho, MA.,,
Brentani, R.R.. Histochem. J. 75, 785
(1983); Laurie, G.W., Leblond, C.P.: J.
Histochem. Cytochem. 37, 159 (1983);
Sawada, H.: Biomed. Res. 2, Suppl. 125
(1981)

Basal lamina, of glomerular capil-
laries: T Glomerular basal lamina

Basal myoepithelial cells: T Basket
cells, of salivary glands; T Myoepithe-
liai cells

Basal plate, of placenta (decidual
plate): Portion of T decidua basalis be-
tween trophoblastic shell and zona
spongiosa.

Basal plate, of spermatozoon: A layer
of dense material accumulated in Tim-
plantation fossa of T spermatozoal
head. B. is fused by means of fine per-
pendicular filaments with capitulum,
forming a kind of articulation between
spermatozoal head and neck.

T Spermatozoon, neck of

Basal pole: Zone of cell body in epi-
thelial cells situated between T nucieus
and T basal lamina.

1 Apical pole

Basal processes: Cytoplasmic pro-
trusions (BP) of T basal cells (BC) of T
epidermis, very irregular in shape and
lengt, often branched, penetrating into
underlying tissue. By means of T
hemidesmosomes (Hd), T basal lamina
(BL) is firmly attached in B. From op-
posite side, T reticular microfibrils
(RMf) are anchored in basal lamina,
fixing it to T collagen fibrils (C). B. are
cellular differentiations which contrib-
ute to maintenance and reinforcement

of contact between epidermis and T
dermis; they are particularly developed
in mechanically exposed skin (palms
and soles).

T Dermoepidermal junction

Basal striation (striatura basalis*): A
pattern of infranuclear lines due to
presence of long T mitochondria ori-
ented perpendicularly to T basal lami-
na (BL). B. are particularly visible unter
the light microscope and after appro-
priate staining in T distal convoluted
tubule of T nephron (1) and in 1 stri-
ated ducts of salivary glands (2).

1 Basalinfoldings; T Basal labyrinth

Basal web: A network of densely
packed T microfilaments (BW) at-
tached to basal plasmalemma of some
epithelial cells (mostly in T simple
epithelia). B. reinforces the connection
between cell membrane and T basal
lamina (BL); it may contract. B. be-
longs to T cytoskeleton. (Fig. = cor-
neal epithelium, rat)

Basalis (stratum basale endometrii*):
The thin, deepest layer of T endomet-
rium in contact with T myometrium.
During proliferative phase of every 1
menstrual cycle, B. regenerates T func-
tionalis.

Basement membrane (membrana
basalis*): An extracellular supporting
layer (BM) found under basal surface
of all epithelia, as well as around all



cells surrounded by T connective tis-
sue but not belonging to it ( T cardiac
and 1 smooth muscle cells, 1 skeletal
muscle fibers, peripheral T neuroglial
cells). Structure: 1) T Basal lamina
(BL). 2) Reticular lamina (RL) or lami-
na fibroreticularis* = a condensed 1
ground substance with T reticular
microfibrils making loops within basal
lamina and intermingling with neigh-
boring 1 collagen microfibrils (CMf). In
this way, the reticular lamina fixes cells
to connective tissue. Itis T argyrophilic,
but does not always have to be pres-
ent. Hd = T hemidesmosomes. (Fig. =
corneal epithelium, rat)

1 Glomerular basal lamina

Alguier, C., Fayet, G., Hovsepian, S.,
Michel-Béchet, M.. Cell Tissue Res.
200, 69 (1979); Kefalides, N.A., Alper,
R., Clark, C.C.: Int. Rev. Cytol. 67, 167
(1979); Merker, H.-J., Barrach, H.-J.
Eur. J. Cell Biol. 26, 111 (1982); Wicha,
M.S., Liotta, L.A., Garbisa, S., Kidwell,
R.W.: Exp. Cell Res. 124,181 (1979)

Basic dyes (cationic dyes): Stains
such as basic fuchsin, carmin, T he-
matoxylin, methylene blue, etc. ca-
pable of forming a sait linkage with a
negatively charged (acidic) biological
substance.

1 Basophilia

Basic protein: The major constituent
of T myelin present in major dense
lines. B. is responsible for formation
and maintenance of compact struc-
ture of myelin.

Omlin, F.X., Webster, deF.H., Palkovits,
C.G,, Cohen, S.R.. J. Celi Biol. 95, 242
(1982)

Basilar membrane (membrana
spiralis*): Floor (BM) of T cochlear duct
stretched between 1 spiral ligament
(SL) and T lamina spiralis ossea (LSO).
B. delimits cochlear duct (CD) toward
scala tympani (ST); T Corti's organ
(CO) rests on B. Width of B. is about
0.16 mm in basal coil and 0.52 mmin T
helicotrema; its length is about 30 mm.

Parts: A} Zona arcuata = inner third
of B., attached to lamina spiralis 0s-
sea, contains vas spirale (VS); B) zona
pectinata = external two-thirds, at-
tached to spiral ligament. Structure
(beginning from scala tympani): 1) A
layer of flattened T mesothelial cells
(M), which probably produce 2)an
amorphous substance (A) containing
parallel T auditory strings (AS), about
8-10 nm thick. in zona pectinata, the
strings form two layers — one immedi-
ately beneath Corti's organ and an-
other, thicker, situated farther down
the scala tympani. Vibrations of B. are
transmitted to T hair cells (HC) and
converted into adequate bioelectrical
impulses.

Bruns, V.: Anat. Embryol. 167, 29 (1980)

Basket cells, of cerebellar cortex: T
Neurons (BC) betonging to 1 Golgi
type Il cells located in lower thirds of

molecular iayer (ML) with same struc-

ture as other neurons. T Axons (A) of B.
are oriented perpendicularly to cere-
bellar 1 folia and give off, at fairly reg-
ular intervals, collaterals which branch
and surround, like baskets (B), bodies
of the 1 Purkinje cells (PC). The axons
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also participate in formation of su-
praganglionic nervous plexus (sg).
The T dendrites (D) make synaptic
contacts with T parallel fibers (PF) in
outer half of molecular layer. Axonal
endings of B. form inhibitory 1 synap-
ses on bodies of Purkinje cells.

1 Cerebellum, cyto- and myeloarchi-
tectonics of; TInterneurons, of cerebel-
lar cortex

Léranth, C., Hamori, J.: Z. mikrosk.-
anat. Forsch. 95,1 (1981)

Basket cells, of mammary gland
(myoepitheliocytus stellatus®): Rami-
fied T myoepithelial cells surrounding 1
alveoli of 1 mammary gland like
baskets. Contraction of B. diminishes
diameter of alveoli and expulses T milk
into excretory canalicular system.

T Myoepithelial cells, of sweat glands

Basket cells, of salivary glands
(basal myoepithelial celis, myo-
epitheliocytus stellatus*). Stellate 1
myoepithelial cells located between 1
glanduiar cells and sharing a common
T basal lamina with them. Ramified
processes of B. surround 1 acini, and 1
mixed and 1 mucous tubules like
baskets. Contraction of B. facilitates
expulsion of secretory product into ex-
cretory canalicular system.

1 Myoepithelial cells, of sweat glands

Basket, elastic: T Alveolus of iung,
elastic basket of

Baskets, of axons: T Basket cells, of
cerebellum

Basophilia: A property of acid pro-
teins in nucleus, cytoplasm, and ex-
tracellular material ( T mucus) to bind
T basic dyes and appear blue. Nuclei
(DNA content), rough T endoplasmic
reticulum, free 1 ribosomes, and 1
polyribosomes (RNA content) exhibit
strong B.

1 Ergastoplasm; 1 Erythropoiesis; 1
Nissl bodies

Basophilic bodies, of liver: The light-
microscopic aspect of clumps (BB) of
rough 1 endoplasmic reticulum after
staining with methylene blue.
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Basophilic cells, of hypophysis: T Hy-
pophysis, basophilic cells, of

Basophilic erythroblast: 1 Erythro-
blast, basophilic

Basophilic granules (granulum
basophilicum*): Specific granules of
basophilic T granulocytes.

Basophilic granulocytes: T Granulo-
cytes, basophilic

Basophilic infiltration: An occasional
penetration of T basophils (BC) of pars
intermedia (Pl) into T neurohypophysis
(N). (Fig. = human)

T Hypophysis, pars intermedia of

Basophilic metamyelocyte: T Meta-
myeolocyte, basophiiic

Basophilic myelocyte: T Myelocyte,
basophilic

Basophilic normoblast: T Erythro-
blast, basophilic

Basophils, of adenohypophysis: 1
Hypophysis, basophilic cells of

Basophils, of blood: T Granulocytes,
basophilic

Basophils, of pars intermedia ((MSH-
cells, cellula melanotrophica*): Poly-
gonal or prismatic cells, grouped in
strands, groups, and follicles. B. are
characterized by an elliptical, eccen-
tric, heterochromatin-poor nucleus,
numerous small mitochondria, a well-
developed Golgi apparatus, and short,
flattened rough endoplasmic cisternae
predominantly located in periphery of
cell. Cytoplasm is filied with secretory
granules (8), 200-300 nm in diameter,
arising from Golgi apparatus (G); the
granules show a various degree of T
osmiophilia, contain T glycoproteins,
and are strongly T basophilic and T
PAS- and resorcin—fuchsin-positive.
The secretory product of B., T melano-
cyte-stimulating hormone, stimulates T
melanin production in the body. Mor-

phologically, B. are similar to T cortico-
tropes of pars distalis.

1 Basophilic infiltration; T Hypophysis,
pars intermedia of

B-cells, of pancreatic islets (beta
cells, insulin cells, cellula beta*): Poly-
gonal endocrine cells making up
about 75% of cell population of T pan-
creatic islets, predominantly located in
interior of latter. B. have an oval and
frequently invaginated nucleus with a
moderate amount of T hetero-
chromatin and a conspicuous nucle-
olus. Cytoplasm encloses a well-devel-
oped Golgi apparatus (G), large and
numerous mitochondria, short, flat-
tened, and not particularly numerous
rough endoplasmic cisternae, some

free ribosomes, rarely lysosomes, and
1 lipofuscin granules. From Golgi ap-
paratus originate numerous alcohol-
soluble secretory granules (S), 200 nm
in diameter which are delimited by 1
unit membrane and display a marked
clear halo around the central osmio-
philic core. In some species (bat, cat,
dog, man), one or several rectangular
crystalloids may form the core (inset).
By T exocytosis, content of granules,
insulin, is discharged into T pericapil-
lary space (PS) from which it reaches
the capillaries (Cap).

Orci, L.: Morphologic Events Underly-
ing the Secretion of Peptide Hor-
mones. In: James, VH.T., (ed): Ex-
cerpta Medica International Congress
Series No. 143. Amsterdam: Excerpta
Medica 1976; Orci, L., Perrelet, A,
Freind, D.S.: J. Cell Biol. 75, 23 (1977);
Ravazzola, M., Perrelet, A, Roth, J., Or-
ci, L.. Proc. Natl. Acad. Sci. USA 78,
5661 (1981)

B-cells, of synovial membrane: 1
Synovial cells

Bellini’s ducts: T Papillary ducts

Bergmann’s neuroglial cells: Type of
modified T astrocyte (BC) of cerebellar
cortex with an ultrastructure corre-
sponding to that of other t astrocytes.
Situated at level of T Purkinje cells
(PC), B. send out several main pro-
cesses perpendicularly to the surface,
the branched endings of which par-
ticipate in formation of T membrana
limitans gliae superficialis. Short later-
al branches of main processes enve-
lope dendrites of Purkinje cells. It is be-
lieved that B. play an important role in
guidance of immature T granule cells
during postnatal development of T cer-
ebellum.

T Cerebellum, glioarchitectonics of



Shiga, T, Ichikawa, M., Hirata, Y.: Anat.
Embryol. 767, 203 (1983); Sommer, T,,
Lagenauer, C., Schachner, M.: J. Cell
Biol. 90,448 (1981)

Berlin blue reaction (Prussian blue
reaction): A histochemical method for
demonstration of ferric salts (Fe3*)
using potassium ferrocyanide.

1 Turnbull reaction
Bertin’s columns : T Renal columns

Best's carmine staining: A histo-
chemical method for demonstration of
1 glycogen, not fully specific since it al-
so stains T mucus, T fibrin, and T mast
cell granules; now replaced by T PAS-
reaction.

Beta,-basophils, of adenohypophy-
sis: T Thyrotropes

Beta cells, of adenohypophysis: T
Thyrotropes

Beta cells, of pancreatic islets: T B-
cells, of pancreatic islets

Beta globulins: Blood proteins in-
volved in transport of T hormones,
metalions, and lipid.

1 Transferrin

Beta particles, of glycogen: 1 Glyco-
gen

Beta tubulin: A protein which, to-
gether with alpha T tubulin, constitutes
the Tmicrotubules.

Betz’s cells: Giant pyramidal T
neurons (B), up to 80 pm in width and
120pum in  height, situated in

ganglionic layer of Brodmann's areas
4 and 6 (area gigantopyramidalis) of
brain cortex. Their 1 dendrites branch
in molecular layer; some of their T ax-

ons form corticospinal tract and make
synaptic contacts with T motor
neurons of T spinal cord; other axons
run through corpus callosum to oppo-
site cortex. Structurally, B. correspond
to other neurons. (Fig. = human, silver
staining)

T Brain cortex, phylogenetic and struc-
tural division of

BF: 1 Blastogenic factor

B-face, of plasmalemma: A former
designation for T EF-face of freeze-
cleaved cell membrane.

1 Freeze-cleaving, terminology of

BFU-E : T Burst-forming units-erythro-
poietic

B-granules, of neutrophilic granulo-
cytes: T Granulocytes, neutrophilic,
granules of

Bichat's fat pad (corpus adiposum
buccae*): The accumulation of some-
what incapsulated white T adipose tis-
sue in the T cheek; particularly well-de-
veloped in the newborn.

Bielschowsky'’s silver staining: Silver
nitrate staining for demonstration of fi-
brillar structures — 1 collagen fibrils
(brown), T neurofibrils, and 1 reticular
fibrils (black).

1 Argyrophitia

Bile: A yellow-brown very viscous fluid
filling 1 gallbladder. B. is an exocrine
product of 1 liver parenchymal cells
and consists of T bile pigments, bile
acids, T mucus, and water. (See bio-
chemistry and physiology texts for fur-
ther information)

1 Bile pathways

Geigy Scientific Tables. Body Fluids.
8th edn. Basle: Ciba-Geigy 1983;
Jones, A.L., Schmucker, D.L., Renston,
R.H., Murakami, T.: Dig. Dis. Sci. 25,609
(1980)

Bile canaliculi (bile capillaries, ca-
naliculi biliferi*): Roughly 0.5 to 1.5-pm-
wide channels (BC) formed by appos-
ing T liver parenchymal cells (L). B.,
therefore, have no wall of their own.
The narrow zone of cytoplasm adja-
cent to B. is devoid of T organelles, but
contains numerous microfilaments,
which insert into T attaching plaques
of T desmosomes (D). This zone shows
staining properties similar to those of T
terminal web of T absorptive intestinal
cells, indicating a comparable chemi-
cal composition. Plasmalemma bor-
dering B. forms T microvilli (Mv), which
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protrude into lumen of B. Zonulae oc-
cludents (Z0), discontinuous T nexus,
and desmosomes separate B. from
other intercellular spaces. B. convey 1
bile from central parts of classic T liver
lobule to terminal 1 bile ductules. There
are no anastomoses of B. from lobule
to lobule. (Figs. = rat)

Biava, C.G.: Lab. Invest. 13,840 (1964);
Gebhardt, R., Jung, W., Robenek, H.:
Eur. J. Cell Biol. 29, 68 (1982); Marinoz-
zi, G, Muto, M., Correr, S, Motta, P.: J.
Submicrosc. Cytol. 9,127 (1977)

Bile ducts, interlobular (ductus inter-
lobularis bilifer*): A richly anastomos-
ing network of bile channels (BD) into
which empty 1 bile ductules (BDI). Lo-
cated within 1 portal canals (PC), B.
accompany branches of portal vein.
Toward hepatic T hilus B. enlarge
gradually, passing from simple cuboi-
dal to simple columnar epithelium,
with  occasional mucus-secreting
areas. Cells lining B. have a round or
elliptical nucleus, better developed
mitochondria than in those of bile duc-
tules, and prominent Golgi apparatus.
Cytoplasm contains numerous T
micropinocytotic vesicles and some-
times cholesterol crystals. Cells lie on
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basal lamina and bear microvilli at
their T apical poles. T Junctional com-
plexes and numerous interdigitations
seal the intercellular contacts. With in-
crease in caliber of B., surrounding
layers of T dense connective tissue be-
come thicker and contain 1 elastic fi-
bers as well as occasional T smooth
muscle cells. In hepatic hilus, main B.
fuse to form left and right lobar bile
ducts. (Fig. = human)

1 Bile pathways

Bile ductules (cholangiole, perilobular
bile ductule, ductulus bilifer*): Short,
narrow bile channels situated in T por-
tal canals (PC), connecting terminal T
bile ductules with interlobular T bile
ducts (IBD). Ductule cells have flat-
tened nuclei, inconspicuous T organ-
elles, but well-developed cytoplasmic
interdigitations, apical 1 junctional
complexes, and numerous microvilli at
the free surface. All B. are surrounded
by a T basal lamina (BL).

1 Bile pathways

Bile ductules, intralobular: 1 Bile duc-
tules, terminal

Bile ductules, perilobular: 7 Bile duc-
tules

Bile ductules, terminal (canal of Her-
ing, intralobular bile ductule): Short,
narrow channels located at periphery
of classic 1 liver lobule, connecting 1
bile canaliculi (BC) to T bile ductules.
At first, B. are lined by one or two flat-
tened cells, which become gradually
cuboidal after penetration of T limiting
plate (LP). These cells are small, pale,
with an elliptical nucleus, scarce
mitochondria, a moderately developed
Golgi apparatus, short, occasional,
rough endoplasmic cisternae, and
some irregular T microvilii at T apical
pole. Cells are firmly held together by
numerous interdigitations and T junc-
tional complexes. A T basal lamina
(BL) surrounds B., except at areas of
contact between T hepatocytes and
ductule cells. {See fig. under T Bile duc-
tules)

1 Bile pathways

Bile pathways (biliary spaces): A sys-
tem of channels conveying T bile from
T liver (L) to T duodenum (D). Parts: A)
Intrahepatic bile ducts: ) Intralobular
channels = 1) T bile canaliculi; 2) T bile
ductules, terminal. II) Interlobular
channels = 3) T bile ductules; 4) T bile
ducts, interlobular. B) Extrahepatic
bile ducts: 5) Left and right lobar bile
ducts; 8) common 1 hepatic duct; 7) 1
cystic duct; 8) T ductus choledochus.

Vonnahme, F.J.: Cell Tissue Res. 215,
207 (1981)

Bile pigments: A group of iron-free 1
pigments formed by opening of por-
phyrin ring of heme during destruction
of T hemoglobin. The first B. is T biliver-
din, almost completely converted into T
bilirubin, which is in turn converted to
another B. under influence of intestinal
flora. (See biochemistry and physiolo-
gy texts for further information)

Bile preductules: A notion, not gener-
ally accepted, of small short bypasses
breaking off at an angle from terminal
1 bile ductules and draining 1 bile into
1 bile ductules. B. are not surrounded
by 1 liver parenchymal cells in their
course.

Biliary spaces: T Biliary pathways

Bilirubin: An orange to red, iron-free
endogenous T pigment formed from T
hemoglobin by macrophages of 1
mononuclear phagocyte system after
destruction of aged T erythrocytes. Re-
leased into circulation, B. is taken up
by 1 liver parenchymal cells, conju-
gated in rough endoplasmic reticulum
with glucuronide to form bilirubin gluc-
uronide, and excreted into T bile ca-
naliculi. (See biochemistry and physi-
ology texts for further information)

Biliverdin: An endogenous T pigment
resulting from opening of porphyrin
ring of heme with a consecutive elimi-
nation of iron. Most B. is converted into
T bitirubin. (See biochemistry and
physiology texts for further informa-
tion)

1 Bile pigments
Billroth’s cords : T Splenic cords

Binucleate cells: Functionally very
active cells with two nuclei (arrow)
formed as a result of amitotic division
of T nucleus. Examples: T liver paren-
chymal cells (fig.), T facet cells, gastric
1 parietal cells, some T autonomic
neurons. (Fig. = human)

T Amitosis

o TTRD
e "o !
P 0um O '

Weatley, D.. Exp. Cell Res. 74, 455
(1972)



Bioblast: A concept referring to in-
tracellular parasites which have estab-
lished a felicitous, symbiotic relation-
ship with their eucaryotic host. Since 1
mitochondria contain DNA and RNA
of certain types of 1 procaryotes and
are able to multiply independently of
nuclear genetic program, it is believed
they represent ancestral procaryotes
which penetrated T eucaryotes and es-
tablished with them a successful func-
tional cooperation, resulting in consid-
erable evolution of the eucaryotes.
Some not fully understood ob-
servations suggest that T centrioles
could also belong to B.

Kuntzel, H., Kochel, H.G.; Nature 293,
751 (1981); Nass, S.: Int. Rev. Cytol. 25,
55 (1969)

Biomembranes : T Cytomembranes

Biomicroscope : An optical instrument
for observation of living tissues. The
slitlamp microscope is a kind of B.

1 Eye, in the study of living tissues; 1
Transparent chamber

Bipolar cells: T Bipolar neurons

Bipolar layer, of retina (inner nuclear
layer, stratum nucleare internum*): A
middle retinal layer containing 1 per-
ikarya of 1 bipolar neurons (pby far
most neurons), 1 Miiller's cells, T amac-
ring, and T horizontal cells.

T Retina

Bipolar neurons (neuronum bipo-
lare*): Nerve cells with two processes
emerging from opposite points of cell
body (CB). One process is peripheral,
1 dendrite (D), conducting impulses to-
ward the cell body (white arrow), and
the other is central, T axon (A), con-
ducting impulses away from the cell
body (black arrow). Both processes
may branch. B. are relatively rare in
vertebrates; they are present in 1 ves-
tibular and 1 spiral ganglia of inner
ear, in 1 bipolar cell layer of T retina,
and in 1 olfactory epithelium ( T olfac-
tory cells). During development of ner-
vous system, most T neurons are bipo-
lar with internal structure correspond-
ing to that in other T neurons.

1 Bipolar neurons, of retina; 1 Bipolar
neurons, of spiral ganglion; T Bipolar
neurons, of vestibular ganglion

Bipolar neurons, of retina (bipolar
cell, neurocytus bipolaris*). Retinal
neurons (BC) extending from outer
(OPL) to inner plexiform layer (IPL}.
With their dendrites (D), B. make 1 syn-
apses with T photoreceptor axons (a);
with their axons (Ax), B. synapse with
dendrites of 1 ganglion (GC) and 1
amacrine (A} cells. The relatively small
1 perikaryon, located in inner granular
layer (IGL), contains an oval nucleus,
numerous mitochondria, a well-devel-
oped Golgi apparatus, several small 1
Nissl bodies, and some T neurotubuli.
Three types of B.: 1) Rod B. (RBC) con-
necting several rod cells (RC) with a
single ganglion cell; 2)midget B.
(MBC) connecting a single cone cell
(CC) with a single ganglion cell (area
of macula lutea); and 3) flat or diffuse
B. (FBC) synapsing with many cone
axons. The totality of B. comprises the
retinal ganglion.

1 Triad, of retinal neurons

Kaneko, A.: TINS 6,219 (1983)

Bipolar neurons, of spiral ganglion:
Fusiform 1 neurons whose unique T
dendrite (D) reaches 1 hair cells and
whose axon {A) participates in forma-
tion of cochlear nerve. B. display a
round, frequently invaginated nucleus
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(N) poor in T heterochromatin; there
are a voluminous nucleolus (Nu), nu-
merous mitochondria and 1 Nissl
bodies (NB), a well-developed Golgi
apparatus, some lysosomes, T neurofi-
brils, and 1 neurotubuli. T Schwann’s
cells (SC) closely adhere to B; the for-
mer may synthesize T myelin lamellae
(ML) surrounding the bodies and pro-
cesses of some, but not all, B. A T basal
lamina (BL) separates Schwann’s cells
from T endoneurium (E). Function of
myelinated B. is still unknown.

1 Spiral ganglion

Bipolar neurons, of vestibular
ganglion: Spindle-shaped nerve cells
whose unique T dendrite reaches one
of T vestibular cells of either T maculae
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or T cristae ampullares. Their T axons
(A) form vestibular nerve. Besides pos-
sessing general structural characteris-
tics of T neurons, B. are surrounded by
1 Schwann's cells (SC), which furnish
them a system of T myelin lamellae
(ML) with an unknown functional sig-
nificance. E = T endoneurium, Lf = 1
lipofuscin granules, N = nucleus. (Fig.
= mongolian gerbil)

T Vestibular ganglion

Birbeck’'s granules: T Langerhans’
bodies

Birefringence: The property of some
inorganic and organic structures ( 1
collagen fibers, 1 striated muscle fi-
bers, T cellmembrane, T myelin sheath,
etc.) to split a ray of polarized light into
two rays vibrating in planes perpendic-
ular to one another with different
velocities and different 1 refraction in-
dices. B. is studied with T polarizing
microscope.

Bivalent: T Tetrad
Bladder, urinary: T Urinary bladder

Blandin’s glands: 1 Anterior lingual
glands

Blast cells : T Immunoblasts

Blastogenic factor (BF): A T lym-
phokine secreted by activated 1 T-lym-
phocytes stimulating transformation
and clonal multiplication of nonsensi-
tized lymphocytes into T immunob-
lasts.

Blind spot: T Optic papilla
Blisters : T Membrane blisters

Blood (sanguis*): A fluid connective
tissue composed of circulating formed
elements and a liquid intercellular sub-
stance, the blood plasma.

1 Blood, composition of

Bessis, M.: Living Blood Cells and their
Ultrastructure. Berlin, Heidelberg, New
York: Springer Verlag 1973; Kapf, C.T.,
Jandl, JH.: Le Sang. Atlas commenté
d’hématologie. Paris: MEDSI 1982

Blood-air barrier (air-blood barrier,
alveolocapillary membrane): A very
thin (22£02 pm in the human)
multilayered  biological membrane
between air and blood. Structure:
1) An extremely thin cytoplasmic
sheet of 1 alveolar cells type | (ACI)
covered with T surfactant (S); 2) 1
basal lamina (BL) of alveolar cells; 3)
capillary basal lamina (cBL); and 4)
very flattened, nonfenestrated cyto-
plasm of capillary T endothelial cells
(E). Both basal laminae fuse where al-

veolar and endothelial cells are op-
posed. Gas exchange is effected by
passive diffusion (arrows). Cap =
capillaries.

Bartels, H.: Cell Tissue Res. 798, 269
(1979); Gehr, P., Bachofen, M., Weibel,
E.R.: Respir. Physiol. 32, 121 (1978);
Meban, C.. J. Anat. 7137, 299 (1980);
Vaccaro, C.A,, Brody, J.S.: J. Cell Biol.
91, 427 (1981); Weibel, ER.: AJR 133,
1021 (1979)

Blood-aqueous barrier: A functional
barrier preventing free diffusion of
fluids between blood (B) and T posteri-
or eye chamber (C). B. is formed by 1
junctional complexes (arrowheads)
connecting T apical poles of nonpig-
mented cells (NC) of T ciliary body
(CB). B. is responsible for maintaining
special chemical composition of T
aqueous humor. PC = pigment cells

Vegge, T.: Z. Zellforsch. 174, 309 (1971)

Blood-brain barrier (hematoence-
phalic barrier): A selective physiologi-
cal barrier between blood (B) and tis-
sue of T central nervous system. Struc-

ture: 1) Nonfenestrated capillary endo-
thelial cells (E) with extensive T zonulae
occludentes: 2) capillary T basal lami-
na (BL); and 3) 1 perivascular end feet
(PF) of T astrocytes (= T membrana
limitans gliae perivascularis) closely
apposed to basal lamina. No T peri-
capillary space. B. assures a constant
and optimal environmental composi-
tion for T neurons. Whereas gases and
components of simple solutions dif-
fuse easily through B., it is able to
block passage of certain substances
(e.g., medicaments, bile pigments) into
central nervous system. It is believed
that this process is the result of open-
ings and closings of zonula occlud-
entes; astrocyte processes seem to
play a less important role in barrier ef-
fect. (Fig. = rat)

Brightman, MW.: Eye Res. Suppl. 1
(1977); Van Deurs, B.: Int. Rev. Cytol.
65,117 (1980)

Blood-brain barrier, barrier-free
areas of: Well-delimited areas of
brain, generally vascularized by fenes-
trated 1 capillaries surrounded by
large T pericapillary spaces: 1 area
postrema, T choroid plexus, 1 infundi-
bulum, T median eminence, T neurohy-
pophysis, T organum vasculosum
laminae terminalis, T pineal organ, T
subcommissural organ, and T subfor-
nical organ.

Blood, buffy coat of : A thin, gray-white
layer between column of packed 1

o ~woe O



erythrocytes (E) and plasma (P), oc-
curring after centrifugation or sedi-
mentation of blood when clotting is
prevented. B. forms about 1% of total
blood volume and consists of T leuko-
cytes and 1 platelets.

Blood cell formation: T Erythropoiesis;
1 Granulopoieses; T Lymphopoieses; 1
Monopoiesis; T Thrombopoiesis

Blood cell formation, theories of: 1
Hematopoiesis, theories of
Blood circulatory system: ! Car-
diovascular system

Blood clotting (coagulatio sanguis): A
process transforming fluid blood into a
semisolid gel in order to limit hemor-
rhage. Sequence: 1) Clotting is initiat-
ed as blood begins to flow out through
injured vessel wall (W) and as 1
platelets (P) adhere, in presence of
von Willebrandt's factor, to 1 basal
lamina and 1 collagen fibrils (Col) of
underlying tissue. 2) Platelets then re-
lease 1 serotonin, adenosine diphos-
phate, and 1 thromboplastin (platelet
factor 3). 3) This process is also stimu-
lated by tissue thromboplastin, Ca2*,
and other clotting factors released
from injured area. 4) Both tissue and
platelet thromboplastin convert 1 pro-
thrombin to T thrombin. The latter
transforms 1 fibrinogen to T fibrin,
which polymerizes as a feltwork of fine,
cross-striated microfibrils (F) trapping
platelets and blood cells to form a clot
(C). 5) Serotonin provokes contraction
of vascular T smooth muscle cells and
adenosine diphosphate is necessary
for shortening of thrombosthenin re-
leased from aggregated and disinte-
grated platelets. Through its polymer-

ization and shortening, the clot con-
tracts and stops the bleeding. The de-
scribed process is still far from being
unterstood; the depicted schema gives
only a broad idea. (See physiology
texts for further information)

Zucker, M.B.: Sci. Am. 242/6, 70 (1980)

Blood, composition of: The blood is
composed of a liquid phase — blood
plasma — and formed elements, i.e.,
cells and platelets. (Asterisks indicate
the letters under which the corre-
sponding terms are described)

Blood®

Formed

Blood
elerpenfs

plasma

r ; 1
Erythrocytes®  Leukocytes® Platelets®

Granulocytes*
Basophilic Eosinophilic

Neutrophilic Lymphocytes*

Monocytes®

Blood count: Calculation of number
of Terythrocytes, 1 platelets, and 1 leu-
kocytes in a given volume of blood, as
well as determination of percentages
of various categories of leukocytes in
stained blood smears. The normal
valuesin the adult are:

mm? L{sh
Q@ 4505x10° 12
hrocytes ; 40-55%10 /1
EYINOSYIeS. 4 0s05e108
Platelets 250000-500000 250-500:'!09/ {
Leukocytes 5000-10000 5-10x10%1
Granulocytes Range
basophilic 0-2%
eosinophilic 1-4%
neutrophilic 40-75%.
band neutrophils 5-10%
Lymphocytes 20-45°%
onocytes 2-8%

Blood dust: T Hemoconia

Blood, formed elements of : Morpho-
logically and functionally characteris-
tic cells and corpuscles circulating in
normal blood: 1) Red blood cells ( 1
erythrocytes and T reticulocytes); 2) 1
leukocytes = a) granulocytes
(basophilic, eosinophilic, and neutro-
philic T granulocytes), b) agranulo-
cytes ( 1 lymphocytes and 1 mono-
cytes); 3) 1 platelets.

1 Blood, composition of
Blood-ganglion barrier: A selectively

permeable boundary between blood
and 1 ganglion cells of T peripheral

Agranulocytes®
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nervous system 1 ganglia. B. is similar
to 1 blood-nerve barrier and consists
of continuous T endothelium of blood
T capillaries and capsule of ganglion.

Depace, D.M.. Anat. Rec. 204, 357
(1982)

Blood islands (insulae sanguineae®):
Aggregates of T mesenchymal cells in
wall of yolk sac. B. are first sites of T he-
matopoiesis. The central cells of the
aggregates differentiate into primitive
1 erythroblasts; the peripheral cells,
angioblasts, become 1 endothelial
celis of primitive blood vessels. (See
embryology texts for further informa-
tion)

1 Hematopoiesis, prenatal

Hamiiton, W.J., Boyd, J.D., Mossman,
H.W.: Human Embryology, 4th ed Bal-
timore: Williams & Wilkins 1972

Blood-liquor, barrier: A functional
barrier morphologically represented
by 1 junctional complexes (arrows) be-
tween adjacent epithelial cells of 1
choroid plexus. B. keeps blood solutes
from reaching cerebral ventricles and
assures a constant specific composi-
tion of T cerebrospinal fluid (CF). Cap
= capillary

Blood-nerve barrier: A selective bar-
rier (interrupted lines) between blood
(B) and T endoneurial spaces (ES) sur-
rounding T nerve fibers (NF). Structure:
1) Cell membranes, basal lamina, and
1 zonulae occludentes of innermost
cell layer of 1 perineurial epithelium
(PE); 2) basal lamina enveloping en-
doneurial precapillaries (PCap) and
capillaries; and 3) luminal and basal
cell membranes and zonulae occlud-
entes of T endothelial cells of en-
doneurial capillaries (ECap). B. regu-~
lates movements of small and large
molecules into endoneurial spaces,
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thereby assuring stability of endoneu-
rial environment. B. inhibits entry of
some substances into peripheral T
nerves.

Aker, D.F. Anat. Rec. 174,21 (1972)

Blood, origin of erythrocytes: T Ery-
thropoiesis

Blood, origin of granulocytes: T Gran-
ulopoiesis

Blood, origin of lymphocytes: T Lym-
phopoiesis

Blood, origin of monocytes: T Mono-
poiesis

Blood, origin of platelets : T Thrombo-
poiesis

Blood-retinal barrier: A common
term for several structures functioning

as a selective barrier between blood
and T retina preventing free diffusion
of blood solutes into retinal tissue.
Structure and elements (interrupted
lines): 1) T Endothelial celis of choroid
vessels, especially capillaries, with
their basal laminae; 2) T pigment epi-
thelium with its T zonulae occludentes;
and 3) endothelial cells of retinal capil-
laries, their basal laminae, and T
perivascular feet of 1 retinal neuroglial
cells. This last element (3) is struc-
turally very similar to T blood-brain
barrier.

Blood sinuses: T Capillaries, sinusoi-
dal

Blood, staining of: The most frequent-
ly used techniques for B. are Giemsa
staining and panoptic staining ac-
cording to Pappenheim, combining
Giemsa with May-Grinwald staining.

Wittekind, D.: Verh. Anat. Ges. 74, 183
(1980)

Blood supply: Vascularization: see
under organ concerned.

Blood, supravital staining of: A
method for T staining 1 reticulocytes by
mixing a freshly obtained blood drop-
let with T brillant cresyl blue or 9-
aminoacridin.

1 Supravital staining

Blood-testis barrier: A selective func-
tional barrier formed by complicated
Sertoli-Sertoli (S) intercellular junc-
tions (IJ), which delimit, at the same
time, the adluminal compartment (AC)
from the basal compartment (BC) of 1
seminiferous epithelium. Whereas sub-

stances in extracellular space of inter-
stitium may penetrate relatively freely
into basal compartment containing 1
spermatogonia (Sg), B. hinders further
diffusion of these substances into ad-
luminal compartment and maintains
special microenvironment created by T
Sertoli's cells for T differentiation of T
germ cells lodged here ( T spermato-
cytes, Sc; T spermatids, Sd; T sper-
matozoa, Sp). B. permits accumulation
of high concentrations of T androgen-
binding protein in adluminal compart-
ment and prevents “foreign” proteins
produced by germ cells from reaching
bloodstream and provoking an
autoimmune body reaction.

Cavicchia, J.C., Moviglia, G.A.: Anat.
Rec. 205, 387 (1983); Gravis, C.J.. Z.
mikrosk.-anat. Forsch, 93, 321 (1979);
Marcaillou, C., Szollosi, A.. J. Ultra-
struct. Res. 70, 128 (1980); Neaves,
B.W.: The Blood-Testis Barrier. in:
Johnson, A.D., Gomes, W.R. (eds.): The
Testis. Vol. 4. New York, San Francisco,
London: Academic Press 1977; Russel,
L.D.:Am. J. Anat. 155,259 (1979)

Blood vascular T Car-

diovascular system

system:

Blood vessels (vasa sanguinea®): A
system of continuous tubes, part of T
cardiovascular system, distributing
blood to and collecting it from tissues
and organs of body.

1 Arteries; T Capillaries; T Veins

Blood-thymus barrier: A functional
and selective barrier separating T T-
lymphocytes (T) from blood of cortical
capillaries (CCap) of T thymus. Struc-
ture: 1) Continuous T endothelial cells
(E) with T pericytes (P); 2) capillary 1
basal lamina (BL); 3) T pericapillary
space (PS) with various fibrillar and
cellular elements; 4)basal lamina
(eBL) of epithelial-reticular cells; and
5) 1 epithelial-reticular cells (EC). B. is
complete in most of cortex; in juxta-



medullary cortex, around cortical
venules, and in meduiia, B. is not com-
plete, allowing macromolecules to
penetrate from blood into thymic T pa-
renchyma. B. prevents antigens circu-
lating in bloodstream from reaching
thymic cortex where T-lymphocytes
are formed.

Janossy, G., Thomas, J.A;; Bollum, F.J.
et al.. J. Immunol. 125, 202 (1980); Por-
ter, R, Whelan, J. (eds.): Microenviron-
ments in Hematopoietic and Lymphoid
Differentiation. Ciba Foundation Sym-
posium 84. London: Pitman (1981);
Raviola, E., Karnovsky, M.J.. J. Exp.
Med. 136, 466 (1972)

B-lymphocytes (bursa-dependent): A
functional class of T lymphocytes
(about 65% of circulating lympho-
cytes) responsible for humoral immu-
nity. Surface of B. is covered with
about 150000 molecules of Timmuno-
globulin of IgM type, which can form
complexes with some antigens. After
interiorization of these complexes into
cell by T micropinocytosis, B. become
activated under influence of 1 T-lym-
phocytes ( 1 helper cells) and initiate T
differentiation into T immunoblasts.
The latter divide every 6 h and gener-
ate more B., which differentiate mainly
into T plasma celis, secreting T immu-
noglobulin G (IgG). The rest of B. be-
come T memory cells, which react more
rapidly in contact with the antigen with
which they had already been in con-
tact. B. are produced in T bone marrow
and pass into T bursa analogue where
they mature and differentiate. From
bursa analogue, they wander into T
lymphatic tissue. Nonactivated B. have
a life span of about 12 days, the mem-
ory cells several years.

T Immune response; T Lymphatic or-
gans, thymus independent zones of

Bastian, F.O., Middleditch, P.R., Bos-
sart, M.l: J. Histochem. Cytochem. 2
27, 1343 (1979); Boesen, AM., Hok-
land, P.: Virchows’s Arch (Cell Pathol.)
41, 107 (1982); Cho, Y., De Bruyn,
P.PH.. J. Ultrastruct. Res. 74, 259
(1981); Kataoka, K., Minowada, J.
Arch. Histol. Jpn. 42, 355 (1979); Roath,
S., Newell, D., Polliack, A., Alexander,
E., Peck-Sun, L.: Nature 273, 15 (1978)

BMP: T Bone inductor substance

Bodian silver staining: An impregna-
tion technigue with silver protein com-
plex (Protargol).

Bodies, cavernous, of clitoris: T Cav-
ernous bodies, of clitoris

Bodies, cavernous, of penis: T Cav-
ernous bodies, of penis

Bodies, Malpighian, of spleen: 1
Splenic nodules

Bodies, multilamellar, of alveolar
cells type Il : T Multilamellar bodies

Bodies, multivesicular: T Multivesicu-
lar bodies

Bodies, myeloid: T Myeloid bodies
Bodies, v: T Nucleosomes

Bodies, of Call-Exner: T Call-Exner
bodies

Bodies, of Gliigge: T Compound
granular corpuscles

Bodies, of Hassall : T Hassall's bodies

Bodies, of Hassall-Henle: T Hassall-
Henle bodies

Bodies, of Hensen: T Hensen's bodies
Bodies, of Herring : T Herring bodies

Bodies, of Langerhans: T Langer-
hans’ bodies

Bodies, of Nissl: T Nissi bodies

Bodies, of Russell: T Russell's fuch-
sinophilic bodies

Bodies, polar: T Polar bodies
Bodies, residual : T Residual bodies

Bodies, residual, of Regnaud: T Re-
sidual bodies, of Regnaud

Bodies, wormlike: T Wormlike bodies
Body, aortic: T Aortic body

Body, basal: T Cilia, basal body of
Body, carotid: T Carotid body

Body, 1 Chromatoid

body

chromatoid:

Body, intermediate : T Mid-body
Body, of Barr: T Barr body
Body, of Flemming: T Mid-body
Body, pineal: T Pineal organ

Body, spongious: T Spongious body,
of male urethra

Body, vitreous: T Vitreous body
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Body, ultimobranchial: T Uitimobran-
chial body

Bombesin: T Neurotransmitter sub-
stances

Bone (textus osseus®): A specialized 1
supporting tissue composed of spe-
cific T bone cells and intercellular sub-
stance. Intercellular substance con-
sists of organic T bone matrix and 1
bone mineral.

Bourne, G.H. (ed.): The Biochemistry
and Physiology of Bone. 2nd edn. Vols.
1-4. New York: Academic Press 1972;
Holtrop, M.E.; Lab. Sci. 5, 264 (1975);
Knese K.-H.: Stltzgewebe und Skelett-
system. In: Méllendorf, W. v., Barg-
mann, W. {eds.): Handbuch der mik-
roskopischen Anatomie des Mens-
chen. Vol. 2. Die Gewebe. Part 5. Ber-
lin, Heidelberg, New York: Springer-
Verlag 1979; Parfitt, AM.: The Physio-
logic and Clinical Significance of Bone
Histomorphometric Data. In: Recker,
R.R {(ed.): Bone Histomorphometry
Techniques and Interpretation. Boca
Raton: CRC Press 1982; Vaughan,
JM.: The Physiology of Bone. Oxford:
Clarendon Press 1981

Bone, absorption cavity of: T Absorp-
tion cavity

Bone, alveolar: T Alveolar bone

Bone, appositional growth of: A pro-
gressive deposition by T osteoblasts
(Ob) of additional T osteoid layers (OL}
which will be calcified onto bone (B)
surface during bone formation. B. is
generally accompanied by T osteo-
clastic (Oc) destruction of innermost
layers. In this way, skull increases its
volume, and long bones their diame-
ter.
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Bone, calcification of: Principally two
parallel, very complex, and not fully
understood processes. Working hy-
potheses: 1) Heterogeneous nuclea-
tion. Formation of T hydroxyapatite
crystals (HA) is initiated from metasta-
ble solution of calcium salts by T col-
lagen microfibrils (CM) with aid of 1
chondroitin sulfates and other 1 pro-
teoglycans of ground substance (GS).
First crystallization nuclei (CN) are
lodged within “holes” between tails (T)
and heads (H) of successive T tro-
pocollagen molecules (Tr); by deposi-
tion of new material, hydroxyapatite
crystals grow and spread out into
ground substance. 2) Matrix vesicles.
Calcium (Ca) and phosphate (P) from
extracellular fluid (EF) enter T osteo-
blast (Ob) and unite within T inner
chamber of 1 mitochondria to form
calcium phosphate (CaP). Calcium
phosphate leaves T organelle, moves
toward peripheral cytoplasm, and ac-
cumulates in an unknown manner
within T matrix vesicles (MV). Here
amorphous calcium phosphate initi-
ates formation of crystalline needles of
hydroxyapatite (HA), which grow by
deposition of new crystals, perforate
limiting membrane of vesicle, and fi-
nally spread out into ground sub-
stance. This process is aided by alka-
line phosphatase contained within
matrix vesicles and that secreted by
osteoblasts.

Anderson, H.C., Reynolds, J.: Dev. Biol.
34,211 (1973); Slavkin, H.C., Croissant,
R.D., Bringas, P., Matosian, P., Wilson,
P., Mino, W., Guenther, H.: Fed. Proc.
35,127 (1976); Urist, M.R.: Biochemistry
of Calcification. in: Bourne, G.H. (ed.):

The Biochemistry and Physiology of
Bone, 2nd edn. Vol. 4. New York, Lon-
don: Academic Press 1976

Bone canaliculi: T Canaliculi, of bone

Bone, cancellous (spongy bone sub-
stantia spongiosa, trabecular bone, os
spongiosum*): A three-dimensional
meshwork (CB) of branching bone T
trabeculae (T) delimiting a honey-
comb system of intercommunicating
spaces occupied by T bone marrow
(BM). B. forms T epiphyses of long
bones and interior of short bones.
Compact (C) and B. are continuous
with each other. B. is a kind of lamellar
T bone devoid of T osteons. Its T osteo-
cytes are supplied with metabolites by
diffusion from bone marrow. All
cavities in B. are lined with T endos-
teum.

1 Diploé

Singh, I. J. Anat. 127, 305 (1978);
Whitehouse, W.J.: J. Pathol. 176, 213
(1975)

Bone cells: T Osteoprogenitor cells; 1
Osteoblasts; T Osteocytes, T Osteo-
clasts

Bone, cement lines of : T Cement lines

Bone, coarsely bundled: T Bone, im-
mature

Bone collagen: One organic compo-
nent of T bone matrix consisting of
cross-striated microfibrils 50-70 nm in
diameter with a periodicity of 64-68
nm. B. does not swell in dilute acids

and possesses more intermolecular
bonds than ordinary T collagen fibrils.
The holes between heads and tails of
T tropocollagen molecules can start
calcification of T osteoid, since first T
hydroxyapatite crystals occur at this
level. Fibrils in mature lamellar bone
are very regularly arranged: They lie
parallel within each T lamella and run
helicoidally around 1 Haversian canal;
fibrils of two adjoining lamellae cross
under various angles producing a pat-
tern of alternating dark and light rings
in polarized light. B. makes up about
25%-30% of dry bone mass. B. be-
longs to type | T collagen.

1 Bone, calcification of; T Bone, com-
pact

Hohling, H.J., Kreilos, R., Neubauer, G.,
Boyde, A.: Z. Zellforsch. 122,36 (1971);
Katz, E.P., Li, S-T.: J. Mol. Biol. 80, 1
(1973); Knese, K.-H.: Stiitzgewebe und
Skelettsystem. in: Mollendorff, W. v.,
Bargmann, W. (eds.): Handbuch der
mikroskopischen Anatomie des Mens-
chen. Vol. 2. Die Gewebe. Part 5. Ber-
lin, Heidelberg, New York: Springer-
Verlag 1979

Bone, compact (cortical bone, dense
bone, substantia compacta, os com-
pactum®): A solid continuous mass (C)
of densely packed bony T lamellae
(Lm) arranged in following patterns:
1) Outer circumferential lamellae
(OCL) or periosteal lamellae = several
lamellae extending around entire pe-
riphery of shaft immediately beneath T
periosteum (P). 2) T Osteons (0) =
concentrically arranged lamellae
around T Haversian canals (HC). 3) T
Interstitial system of lamellae (IS) =



lamellae situated between osteons
(2 +3=Haversian bone). 4) Inner cir-
cumferential (ICL) or endosteal lamel-
lae = several inconstant lamellae
extending around medullary cavity im-
mediately beneath T endosteum (E). T
Coliagen fibrils in adjoining lameilae
cross at various angles. B. forms
shafts of long bones and surrounds ali
other bones as a layer of varying thick-
ness. Outer surface of B. is enveloped
with periosteum, which is anchored to
both outer circumferential lamellae
and to interstitial system of lamellae by
T Sharpey's fibers (SF). Between can-
cellous T bone (CB) and B. there is a
gradual transition. V. = T Volkmann's
canal, BV = blood vessels

1 Bone, flat, of skull

Knese, K.-H.: Stlitzgewebe und Skelett-
system. In: Mollendorff, W. v., Barg-
mann, W. (eds.): Handbuch der mik-
roskopischen Anatomie des Mens-
chen. Vol. 2. Die Gewebe. Part 5. Ber-
lin, Heidelberg, New York: Springer-
Verlag 1979

Bone, composition of: Variable dur-
ing life. B. in aduit: Water 20%, col-
lagen 25%-30% of dry mass, highly
polymerized sulfated T proteoglycans
and citrate 1.25%, bone mineral 65%
—70%. Water content decreases with
age.

Bone, dense: T Bone, compact

Bone, effects of hormones on: T Cal-
citonin increases rate of new 1 bone
formation by stimulating T osteoblasts
and deposition of calcium salts within
T bone matrix; calcitonin can inhibit 1
osteoclasts. T Growth hormone con-
trols bone growth by stimulating inter-
stitial growth and metabolism within 1
epiphyseal plates: Lack of growth hor-
mone results in dwarfism, excess be-
fore puberty in T gigantism, and after
puberty in T acromegaly. T Parathor-
mone controls bone resorption by act-
ing on T osteocytic osteolysis and on
osteoclasts, it also provokes appear-
ance of new osteoclasts; excess leads
to large bone resorption (= osteitis fi-
brosa). T Sex hormones accelerate
closure of T epiphyseal plates; prepu-
bertal castration provokes eunuchoid
gigantism. T Thyroxin influences matu-
ration and metabolism of bone. (See
physiology texts for further informa-
tion)

Baud, C.A.. Schweiz. Med. Wochen-
schr. 28, 717 (1968); Parfitt, AM.
Metabolism 25, 809, 909, 1033, 1157
(1976)

Bone, effects of vitamins on: Vitamin
A deficiency disturbs indirect T bone
formation. Vitamin C deficiency pro-
vokes disordered synthesis of collagen
and T ground substance. Vitamin D
deficiency is responsible for deranged
maturation of collagen fibrils and ir-
regular calcium salt deposition in T
bone matrix (= rickets). (See physiolo-
gy texts for further information)

Rassmussen, H., Bordier, P.. Metab.
Bone Dis. Relat Res. 7,7 (1978)

Bone, epiphyseal plate of: T Epi-
physeal plate

Bone, flat, of skull: A iamellar bone
composed of a middle spongy layer of
cancellous T bone (diplog, D) situated
between an outer {OT) and an inner
table (IT) or plate of compact T bone.
T Periosteum covering outer surtace of
B. is termed pericranium (PC); inner
surface is lined by T dura mater (DM).
Almost all B. are membranous T bones.

Bone formation (ossification, osteo-
genesis*): T Histogenesis of bones in-
volving direct and indirect mech-
anisms.

T Bone formation, direct: T Bone for-
mation, indirect

Bone formation, direct (intramem-
branous bone formation, mesenchy-
mal bone formation, osteogenesis
membranacea*): A process of direct
transformation of T mesenchymal tis-
sue into bone. Sequence: 1) Conden-
sation of richly vascularized mesen-
chymal tissue and 1 differentiation of 1
mesenchymal cells (MC) into T osteo~
blasts (Ob), which produce firstirregu-
larly oriented 1 collagen fibrils (F). 2)
Osteoblasts form clumps, produce 1
osteoid (O), and surround themselves
with this material. 3) Each osteoblast
becomes an T osteocyte (Oc), seques-
tered in its own T lacuna; osteoid calci-
fies and first bony islands, T spicules
(8), appear. Fusion of spicules pro-
duces T trabeculae of immature T bone
which will be replaced in course of sec-
ondary T bone formation by mature 1
bone. Bones developing according to
this mechanism ~ mandibula, skull
vault, flat bones of face, clavicle, ter-
minal phalanges, and T periosteal
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bony band around shaft of long bones
— are coliectively referred to as mem-
branous T bones.

1 Bone formation, perichondral

Bernard, GW., Pease, D.C.. Am. J.
Anat. 125, 271 (1969); Canalis, E.: En-
docr. Rev. 4,62 (1983)

Bone formation, ectopic: A spon-
taneous appearance of 1 bone from 1
connective tissue in organs without di-
rect structural or functional relation to
skeleton ( T arteries, T eye, T kidney, T
muscles, Ttendons, etc.).

Bone formation, endochondral: 1
Bone formation, indirect

Bone formation, indirect (chondral
ossification, osteogenesis car-
tilaginea®): A process of T histogenesis
of majority of bones, starting with for-
mation of a T periosteal bony band
around T diaphysis of a hyaline car-
tilaginous piece, according to mecha-
nism of direct T bone formation, and
continuing with endochondral ossifi-
cation, during which hyaline T car-
tilage is destroyed and replaced by 1
bone. Sequence: 1) A periosteal bony
band (1, 2, 3, 4, B) appears around dia-
physis (D). 2) Inside diaphysis, car-
tilage cells hypertrophy and matrix cal-
cifies. 3) From T periosteum (P), a
vascular T periosteal bud (PB) invades
interior of diaphysis; in this way, prima-
ry or diaphyseal ossification center
and primitive marrow cavity (PC) are
formed. 4) Ossification zone pro-
gresses from diaphysis toward T epi-
physes (E) as two fronts in which may
be seen following Z0ones:
5a) Reserve zone = hyaline T car-
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tilage with quiescent T chondrocytes
(Ch); 5 b) multiplication, proliferation, or
maturing zone = chondrocytes divide
(arrow) and arrange themselves in
paraliel columns of flattened cells (iso-
genic groups); 5¢) hypertrophic zone
= T hypertrophy of chondrocytes; 5
d) calcification zone = almost entire
matrix around chondrocytes calcifies,
cells degenerate; 5e) T erosion zone =
T chondroclasts (Cc) destroy noncalci-
fied transversally oriented walls of T
lacunae separating hypertrophic
chondrocytes; chondroclasts are fol-
lowed by capillary loops (CL) and T os-
teoblasts (Ob); 5f) ossification zone
= osteoblasts congregate on longi-
tudinally oriented remants (CR) of cal-
cified cartilage and produce 1 osteoid
(O), which becomes calcified. In this
way, first T spicules (S) of endochon-
dral bone appear. Secondary or epi-
physeal centers (EC) of ossification
appear, as described in points 2, 3,
and 4, and enlarge radially. At end of
each epiphysis, ossification stops and

persisting cartilage becomes 1 articu-
lar cartilage (AC). On the opposite
side, diaphyseal front of ossification
progresses toward epiphyseal front;
they are separated by transversal car-
tilaginous T epiphyseal plate (EP). B. is
mechanism permitting long bones to
grow in length. B. results in formation
of immature T bone, which will be re-
placed in course of secondary T bone
formation by mature T bone.

Bone formation, perichondral: T Car-
tilage canals

Bagnall, KM, Harris P.F,, Jones,
P.RM.. Anat. Rec. 203 293 (1982);
Knese, K.-H.:Stlitzgewebe und Skelett-
system. In: Mollendorff, W.v., Barg-
mann, W. (eds.): Handbuch der mik-
roskopischen Anatomie des Mens-
chen. Vol. 2. Die Gewebe. Part 5. Ber-
lin, Heidelberg, New York: Springer-
Verlag 1979

Bone formation, intracartilaginous : T
Bone formation, indirect

Bone formation, intramembranous: T
Bone formation, direct

Bone formation, mesenchymal: 1
Bone formation, direct

Bone formation, perichondrial: The
direct T bone formation around dia-
physis of cartilage model by activated
1 osteoprogenitor cells of T perichon-
drium. After having initiated bone for-
mation, perichondrium becomes the T
periosteum, which continues to pro-
duce, by direct ossification, T perios-
teal bony band. P. represents initial
phase of indirect T bone formation.

Bone formation, secondary (Haver-
sian ossification, secondary ossifica-
tion): A process of destruction of im-
mature T bone (IB) containing some
primary T osteons (PO} and its re-
placement by bone composed of sec-
ondary T osteons (SO). Sequence: 1) T
Osteoclasts (Oc) erode immature
bone, forming T absorption cavities
(AC) into which penetrate blood
vessels (BV) and T osteoprogenitor
celis, which differentiate into T osteob-
lasts (Ob). At a certain moment, en-
largement of an absorption cavity
ceases and osteoblasts synthesize
concentric T lamellae of a secondary
osteon (SO). 2) Simultaneously, new
absorption cavities appear here and
there, followed by formation of a third
generation of osteons (TO). 3) This is
then succeeded by fourth, fifth, and
higher orders of osteons (NO) until all
immature bone is replaced by mature
T bone. Remnants of earlier gener-

ations of osteons, now situated among
new generations of osteons, form Tin-
terstitial lamellae (IS).

1 Bone, internal remodeling of; T Bone
repair

Bone, functions of: 1) Formation of
skeleton. 2) Attachment points for
skeletal muscles. 3) Protection by for-
mation of bony cages (skull, chest, pel-
vis). 4) Hematopoietic organ by har-
boring and protecting T bone marrow.
5) Mineral homeostasis of body. (See
physiology texts for further informa-
tion}

Bone, ground substance of (sub-
stantia fundamentalis ossea*): An
amorphous, slightly T PAS-positive,
and weakly metachromatic extracellu-
lar substance forming about 5% of or-
ganic T bone matrix. Composition: sul-
fated T proteoglycans containing 1
chondroitin sulfate, T keratan sulfate,
and T hyaluronic acid. B. is mainly pro-
duced by T osteoblasts.

T Metachromasia

Bourne, G.H. (ed.): The Biochemistry
and Physiology of Bone. 2nd edn, Vols
1-3. New York: Academic Press 1971/
72; Frasca, P., RA. Katz, J.L.. Scan.
Electron Microsc. 1981/ill, 339 (1981)

Bone growth: T Bone, appositional
growth of; T Bone formation, indirect; 1
Bone, long, growth in diameter of, T
Epiphyseal plate



Bone, Haversian system, primitive: |
Osteon, primary

Bone, Haversian system, secondary:
1 Osteon, secondary

Bone healing, primary : T Bone repair

Bone healing, secondary: T Bone re-
pair

Bone, histophysiology of: T Bone, ef-
fects of hormones on; T Bone, effects
of vitamins on

Bone immature (coarsely bundled
bone, nonlamellar bone, primary
bone, reticulated bone, woven bone,
0s membranaceum primarium®). The
early result of direct and indirect T
bone formation (IB). T Collagen fibrils
of B. run in various directions; spaces
between T trabeculae are relatively
large and tortuous; they contain blood
vessels and connective tissue. 1 Osteo-
cytes (Oc) are uniformly distributed,
but without any special orientation; in
rare cases they have a disposition that
resembles a primary T osteon. B. will be
replaced in course of secondary 1
bone formation by mature T bone
(MB). In adult organism, only some
small parts of bony 1 labyrinth, exter-
nal 1 auditory meatus, and insertion
areas of large T tendons are made of
B.

Bone inductor substance: A protein
capable of inducing and/or activating
1 bone formation. B. is present as 1
bone morphogenetic protein (BMP) in
calcified 1 cartilage, T dentin, and 1
bone.

Ostrowski, K., Wlodarski, K.: Induction
>f Heterotopic Bone Formation. In:
Bourne, G.H. (ed.): The Biochemistry
and Physiology of Bone. Vol. 3. New
York and London: Academic Press
1971; Urist, M.R.: Biologic Initiators of
Calcification. In: Zippin, I. (ed.): Bio-
logic Meneralization. New York: John
Wiley & Sons, Inc. 1973; Urist, M.R.: Mi-
kulski, A., Boyd, S.D.: Arch. Surg. 710,
416 (1975)

Bone, innervation of: From 1 perios-
teum, fine T nonmyelinated nerve fibers
penetrate into 1 perivascular spaces of
1 Haversian canals.

Thurston, T.J.:J. Anat. 134,719 (1982)

Bone, internal remodeling of (bone
turnover): A process of destruction of
former generations of T osteons and
their replacement by a new generation
according to mechanism of secondary
T bone formation. B. is an active pro-
cess starting after secondary bone for-
mation and continues throughout life
as a result of equilibrated action of 1
osteoclasts and 1 osteoblasts. In
young children, the remodeling rate is
about 200%, in adults only 1%.

Kimmel, D.B., Jee, W.S.S.: Anat. Rec.
203, 31 (1982); Tran Van, P., Vignery,
A., Baron, R.: Anat. Rec. 202, 445 (1982)

Bone, interstitial substance of: A
mass composed of T bone matrix and
inorganic salts surrounding T osteo-
cytes

Bone, interstitial system of lamellae:
T Interstitial lamellae, of bone

Bone, intramembranous: T Bone,

membranous

Bone, lamellae of: 1 Lamellae, of
bone

Bone, lamellar : T Bone, mature

Bone, long, growth in diameter of: A
progressive deposition of additional
bony layers (ABL) on outer surface of
1 periosteal bony band (PB) around
diaphysis of long bones. Simultanecus
with this appositional T bone growth, 1
osteoclasts erode interior of periosteal
bony band (arrowheads) and enlarge
medullary cavity (MC).
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Bone, long, growth in length of: 1
Bone formation, indirect; T Epiphyseal
plate

Bone, lymph circulation in: T Lym-
phatic capillaries are present in about
3% of T haversian canals. In general,
an insufficiently studied subject.

Bone marrow (myeloid tissue, medulla
ossium*): A richly vascularized T con-
nective tissue specialized in produc-
tion of all blood elements. As the princi-
pal T hematopoietic tissue, B. is lo-
cated within medullary cavities of long
bones and intertrabecular spaces of
flat bones. B. is separated from bone
by T endosteum. Structure: 1) T Stroma
(8) = a network of 1 reticular fibers
(RF) and 1 reticular cells (RC) with
phagocytotic properties. 2) Vascular
compartment (VC) = incompletely
lined vascular sinuses (VS) accom-
panied by T adventitial cells, T fibro-
cytes, T mast cells, and T plasma cells.
3) Hematopoietic compartment, ex-
travascular tissue, or 1 parenchyma
(HC) = cords of T hematopoietic stem
cells, developing and mature blood
cells, T megakaryocytes (M), T macro-
phages, potential osteoblasts, rarely 1
osteoclasts, and T adipose cells (AC).
In the adult, B. makes up about 35%
—6% of total body weight. Morpholog-
ically and functionally, one can distin-
guish red and yellow T B. B. has no
lymphatics; its innervation is vasomo-
tor.

T Bone marrow, vascular sinuses of; 1
Granulopoiesis; 1 Erythropoiesis; T
Lymphopoiesis; T Monopoiesis; 1
Thrombopoiesis

Biermann, A., Graf von Keyserlingk, D.:
Acta Anat. 700, 34 (1978); Riedler, G.F.,
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Zingg, R.. Tabulae haemetologicae.
Basel: Rocom, Hoffmann-La Roche
1977; Weiss, L., Chen, L.T.: Blood Cell
1,617 (1975); Weiss, L.. Anat. Rec. 186,
161 (1976); Wickramasinghe, S.N.: Hu-
man Bone Marrow. Oxford: Blackwell
Scientific Publications 1975

Bone marrow, differential count of:
The determination of percentages of
various nucleated cells in stained
bone marrow smears. Normal values
inadult are:

Mean value’s  Range®/o
Erythropolesis 256 18.1.-?3.8
Proerythroblasts 06 0.2-13
Erythroblasts :
basophilic 14 05-24
orthochromatic 2 0.4-45
polychromatophilic 216 17.9-292
Granulopoiesis
Myeloblasts 03 0.2-15
Promyelocytes 33 21~4)
Mgelocytgs:
asophilic. 03 0-05
eosinophilic 1.5 05-3
neutrophilic 12 5-19
Metamyelocytes 159 9.6-246
Granutocytes :
basophilic 02 0-07
eosinophilic 2 05-4
neutrophilic 20 7-30
Thrombopoiesis
Megakaryocytes 0l 0-0.4
Lymphocytes 16.2 11-23.2
onocytes 03 0-08
Plasma cells 13 04-39
Reticular cells 0.3 0-0.9
Myeloid / erythoid ratio 3:0-441

(After Wintrobe 1968, 1975)

Wintrobe, MM.: Clinical Hematology,
6th and 7th edns Philadelphia: Lea
and Febiger 1968 and 1975

Bone marrow, erythropoiesis in: 1
Erythropoiesis

Bone marrow, fatty: T Bone marrow,
yellow

Bone marrow, gelatinous (medulla
ossium gelatinosa*): The yellow T bone
marrow; gelatinous consistency is due
to swelling by water uptake of 1 reticu-
lar cells.

Bone marrow, granulopoiesis in: T
Granulopoiesis

Bone marrow, lymphopoiesis in: 1
Lymphopoiesis

Bone marrow, monopoiesis in: |
Monopoiesis

Bone marrow, primary (primitive
bone marrow): The first bone marrow
formed by 1 differentiation from vascu-
lar mesenchyme, which has invaded
primary ossification center in course of
indirect T bone formation. B. is a richly

vascularized tissue composed of prim-
itive hematopoietic elements, T osteob-
lasts, T osteoclasts, and T chondro-
clasts. In course of further develop-
ment, B. gradually becomes red T bone
marrow

Bone marrow, red (medulla ossium
rubra*): A hematopoietically active T
bone marrow; color is derived from
large amount of T hemoglobin in
developing and mature T erythrocytes.
B. is contained in all bones at birth; in
the course of T ageing, it is gradually
transformed into yellow T bone marrow
by accumulation of adipose cells. In
the adult, B. persists in vertebral bod-
ies, ribs, sternum, and pelvis.

Bone marrow, thrombopoiesis in: 1
Thrombopoiesis

Bone marrow, vascular sinuses of
(vas sinusoideum*): About 5 to 25-pm-
wide, triple-layered vascular spaces.
Structure: 1) Flattened, nonfenestrat-
ed, 1 littoral cells (Li) connected by 1
zonulae adherentes; 2) basal lamina
(not visible); 3) T adventitial cells (AC)
covering most of outer surface of si-
nuses. Littoral cells may separate from
one another or be perforated (arrow-
heads) to permit passage of newly
formed blood elements (asterisk) into
circulation; simultaneously, basal lam-
ina and adventitial cells are displaced,
probably under influence of T erythro-
poietin. (Fig. = rat)

Cambell, F.. Am. J. Anat. 735, 521
(1972); Weiss, L.: Blood 36, 189 (1970)

Bone marrow, vascularization, of:
From nutrient artery of long bone T
central longitudinal arteries arise
which give off predominantly radial 1
arterioles emptying into vascular si-
nuses. From here, blood reaches 1

venules, then T central longitudinal
vein, and, finally, nutrient vein.

1 Bone marrow, vascular sinuses of

Draenert, K., Draenert, Y.. Scan. Elec-
tron Microsc. 1980/4, 113 (1980)

Bone marrow, yellow (fatty bone mar-
row, medulla ossium flava*): T Bone
marrow with a large number of T adi-
pose cells (AC) giving it a yellowish
color. B. has, in general, little hemato-
poietic activity but may transform itself,
according, to functional demand, into
red Tbone marrow.

Bone matrix: Extracellular organic
components of T bone ( 1 collagen fi-
brils and T ground substance). A term
often used to denote the complex of
organic and inorganic material ( T hy-
droxyapatite crystals) surrounding 1
osteocytes.

Bone, mature (lamellar bone): A kind
of T bone composed of parallel and
concentrically oriented T collagen fi-
brils disposed in layers ( T lamellae),
separated by regularly arranged T os-
teocytes. B. is formed after destruction
of immature T bone as a result of sec-
ondary T bone formation. B. is stati-
cally and dynamically perfectly adapt-
ed to physical forces acting on skele-
ton. Cancellous T bone and compact T
bone are B.

Boyde, A.. Scanning Electron Micro-
scope Studies of Bone. In: G.H. Bourne
(ed.): The Biochemistry and Physiolo-
gy of Bone, Vol. 1. New York: Academic
Press 1972; Holtrop, M.E.: Ann. Clin.
Leb. Sci. 5 264 (1975); Born, V., Dvor-
ak, M.Y.: Z. mikrosk.-anat. Forsch. 88,
836 (1974)

Bone, membranous (bone mesenchy-
mal, os membranaceum*); T Bone
formed according to mechanism of di-
rect T bone formation.

Bone, mesenchymal: T Bone, mem-
branous



Bone, metabolic: The functional cate-
gory of T bone composed of young, in-
completely calcified T osteons, which
represent a rapidly mobilizable store of
calcium.

1 Alveoli, of teeth; T Bone, alveolar; 1
Bone, structural

Bone mineral: Mainly calcium phos-
phate in form of T hydroxyapatite, cal-
cium bicarbonate, calcium fluoride,
calcium citrate, and magnesium
chioride. Certain other elements, such
as Pb or Ra, as well as T bone-seeking
isotopes, may also compose B. if in-
gested.

Bone morphogenetic protein (BMP):
T Bone inductor substance

Bone, nonlamellar: T Bone, immature

Bone, nutritional effects on: T Bone,
effects of hormones on; T Bone, effects
of vitamins on

Bone, primary: T Bone, immature

Bone, primary osteon of: T Osteon,
primary

Bone regeneration (bone repair): The
process of bone reconstruction and
healing after fracturation. A) Primary
healing (under excellent immobiliza-
tion = 1 osteosynthesis). 1) Immediate
death of T bone on both sides of frac-
ture line. 2) 1 Osteoprogenitor cells of
1 Haversian canals belonging to near-
est living zone proliferate and differ-
entiate into T osteoclasts, which resorb
dead bone. Other osteoprogenitor
cells transform themselves into 1 os-
teoblasts, which reconstruct new 1 os-
teons in a manner similar to secondary
T bone formation. There is no 1 callus.
B) Secondary healing = calius forma-
tion (immobilization not optimal). 1)
After fracture, superficial periosteal os-
teoprogenitor cell differentiate under
relatively avascular conditions into 1
chondroblasts and T chondrocytes,
thereby producing a fibrocartilagi-
nous callus (FC) bridging gap be-
tween fragments. 2) Osteoprogenitor
cells of inner periosteal layer and of 1
endosteum proliferate and differenti-
ate under conditions of good vascu-
larization into osteoblasts. 3) Osteo-
blasts form new bony 1 trabeculae (Tr)
around fibrocartilaginous cailus on
periosteal side (= external callus, EC)
and on endosteal side (= internal cal-
lus, IC). 4) Fibrocartilaginous callus is
gradually eroded by osteoclasts and
entirely replaced by cancellous T bone
(CB) as in indirect T bone formation

(= bony callus). 5) Cancellous bone is
then remodeled as in internal T bone
remodeling and finally replaced by
compact T bone.

Ham, AW., Harris, W.R.. Repair and
Transpiantation of Bone. In: Bourne,
G.H. (ed.): The Biochemistry and Phys-
iology of Bone. 2nd edn, Vol.3. New
York: Academic Press 1975

Bone remodeling: T Bone formation,
secondary

Bone repair: T Bone regeneration
Bone, reticulated: T Bone, immature

Bone, secondary osteon of : T Osteon,
secondary

Bone-seeking isotopes : Very danger-
ous radioactive isotopes (2°Sr, 259Py,
and others) which occur after fission
of uranium and become part of T bone
mineral, causing severe damage 1
bone marrow.

Bone, sesamoid: A bone formed with-
in a T tendon (patella, os pisiforme,
etc.).

Bone spicules: T Spicules, of bone

Bone, spongy : T Bone, cancellous

Bone, structural: Functional category
of mature T bone composed of old,
heavily calcified T osteons with a pri-
marily mechanical function; less avail-
able store of mobilizable calcium than
metabolic T bone.

Bone tissue: T Bone

Bone trabeculae: fTrabeculae, of
bone

Bone, trabecular: T Bone, cancellous

Bone transplantation: Only possible
when T periosteum (P) is present. 1)
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Autografts (A) survive and even prolif-
erate, inducing production of new
bone 1 trabeculae (Tr); autografts are
finally resorbed. 2) Homografts stimu-
late regenerative potentiality of T bone
but are ultimately rejected in course of
1 immune response of organism. 3)
Heterografts, having lost a part of their
antigenicity by refrigeration, may fa-
vorize new bone production. It is
thought that stimulative action of
grafts on T bone regeneration is based
on presence of a specific T bone in-
ductor substance within transplant it-
self.

1 Transplantation

Feik, S.A., Storey, E.: J. Anat. 7136, 1
(1983); Ham, A.W., Harris, W.R.: Repair
and Transplantation of Bone. In:
Bourne, G.H. (ed.): The Biochemistry
and Physiology of Bone. 2nd edn. Vol.
3. New York: Academic Press 1976

Bone turnover: T Bone, internal re-
modeling of

Bone, vascularization of: Most of a
compact T bone is vascularized from T
periosteum by periosteal vessels con-
veying blood via 1 Volkmann's canals
into 1 Haversian canals. A small part of
compact T bone is supplied from med-
ullary cavity by branches of medullary
artery, whose finest extensions pene-
trate into Volkmann’s canals to reach
innermost Haversian canals. Cancel-
lous T bone is supplied by diffusion
from medullary cavity.

Knese, K.-H.: Stitzgewebe und Skelett-
system. in : Mdllendorff W. v,, Barg-
mann, W. (eds.): Handbuch der mik-
roskopischen Anatomie des Mens-
chen. Vol. 2. Die Gewebe. Part 5. Ber-
lin, Heidelberg, New York: Springer-
Verlag 1979

Bone, Wormian: | Wormian Bone
Bone, woven: | Bone, immature

Bony spiral lamina: T Lamina spiralis
ossea

Border, brush: T Brush border

Border cells, of Corti’s organ (cellula
limitans interna*): Slender cells (BC)
adjacent to inner T phalangeal cells
(IPC). B. delimit inner boundary of 1
Corti's organ; their height gradualiy di-



52 BOR-BRA

minishes as they become squamous
cells lining inner spiral sulcus (ISS).

Border, ruffled : T Ruffled border
Border, striated: T Striated border

Boticher’s cells (cellula sustentacu-
laris*): A group of polyhedral cells (BC)
situated only in basal coil of cochlea
and interposed between T basilar
membrane (BM) and cells of 1
Claudius (CC). B. have a large round
nucleus and are connected by numer-
ous interdigitations to neighboring
cells. B. are thought to have a secre-
tory or absorptive function.

100pm BM B(
Brodmann, G., Giebel, W.: Arch. Oto-
rhinolaryngol 220, 105 (1978); Ishiya-
ma, E., Cutt, R.A,, Keels, EW.: Ann Otol.
Rhin. Laryngol. 79,54 (1970)

Bottcher’s crystals: Crystals of vary-
ing form appearing in T semen as it be-
gins to cool and dry. It is thought that
B. consist of phosphate of spermine, a
polyamine substance originating in 1
prostate.

Bouin’s fixative: A fixative mixture,
widely used in light microscopy, con-
taining acetic acid, formol, and picric
acid.

Bouton terminal (bulba terminalis*): A
tiny nonmyelinated end swelling of an
T axon (A) adhering either to soma of
a nerve cell (axosomatic T synapse), to
its dendrite (axodendritic T synapse),
or to another axon (axoaxonal T syn-
apse). B. is enclosed by T axolemma
(Al), whose portion facing other nerve
cell is referred to as 1 presynaptic
membrane (PM). T Presynaptic densi-
ty, arranged in a hexagonal lattice
(HL), adheres to presynaptic mem-
brane, which is perforated by T diffu-
sion channels (DC). T Axoplasm of B.

contains some tubules of smooth T en-
doplasmic  reticulum  (sER), T
mitochondria (M), T neurofilaments
(Nf), T neurotubules (Nt), and T synap-
tic vesicles (SV). PsM = postsynaptic
membrane, SC = T synaptic cleft.
(Modified after Akert 1971)

1 Synapse, chemical

Akert, K.: Klin. Wochenschr. 49, 509
(1971)

Bowman’s capsule (capsula
glomeruli*): A double-walled envelope
(BC) surrounding T glomerulus (G) of T
renal corpuscle. Structure: 1) Visceral
wall = 1 podocytes (P), which sur-
round T glomerular capillaries (GC);
2) parietal wall or T capsular epitheli-
um (CE) = Tsimple squamous epithe-
lium. At T vascular pole (VP) of renal
corpuscle, podocytes are continuous
with capsular epithelium; at T urinary
pole (UP), capsular epithelium is con-
tinuous with cuboidal epithelium of T
neck region of T nephron (PT). The two
walls of B. delimitate T Bowman’s
space (BS).

Bowman’s glands: T Olfactory glands

Bowman’s membrane (lamina limi-
tans anterior*). A condensed outer
layer (BM), about 6-10um thick, of
corneal stroma (S). B. is separated
from epithelium (E) by a very distinct
basement membrane. B. consists of
randomly oriented 18-nm-thick T col-
lagen fibrils; neither T glycosaminogly-
cans nor T elastic fibers are present. At
corneal T limbus, B. ends abruptly;
some mammals have no B.

TCornea

Bowman’s space (capsular space, lu-
men capsulae*): A space between the
two walls of T Bowman’s capsule. B. is
continuous with lumen of rest of T
nephron and contains primary urine
(glomerular  filtrate);  hydrostatic
pression within B. is 15 mm Hg.

Bradykinin: A nonapeptide secreted
by T sweat glands, T salivary glands,
exocrine T pancreas, and, partially, by
neutrophilic T granulocytes. Not found
in blood under normal conditions, B.
acts to increase capillary permeability,
provoking relaxation of vascular T
smooth muscle cells and contraction
of visceral smooth muscle cells; also
related to process of 1 blood clotting.
Most potent vasodilator active in man
yet discovered. (See physiology texts
for further information)

Brain (encephalon®). Nervous tissue
within cranium comprising cerebral
hemispheres, basal ganglia, brain
stem, and T cerebellum. Macroscopic
structure of cerebral hemispheres and
cerebellum: 1) Cortex {cerebral and
cerebellar) = 1 gray matter of CNS; 2)
medulla = T white matter. In the pres-
ent book, the term T brain cortex is
used to signify the cerebral cortex.

Braak, H.: Architectonics of the Human
Telencephalic Cortex. Berlin, Heidel-
berg, New York: Springer-Verlag 1980,
Schmitt, F.O., Worden, F.G., Adelman,
G., Dennis, S.G. (eds.): The Organiza-
tion of the Cerebral Cortex. Cam-
bridge, Mass: MIT Press 1981



Brain cisternae (cisternae subarach-
noidales*): Particularly large T sub-
arachnoid spaces in some areas
along T cerebrum and 1 cerebellum. B.
contain practically no trabeculae; they
are filled with T cerebrospinal fluid and
communicate, through foramen of
Magendi (apertura mediana ventriculi
guarti*) and foramina of Luschka
(aperturae laterales ventriculi quarti*)
with T brain ventricles.

Brain, connective tissue sheets of: T
Meninges

Brain cortex, heterotypical isocortex
of: A type of neocortex in which some
cellular layers are more developed
than others; a basic six-layered struc-
ture is present. 1) Agranular type or
motor cortex = prominent pyramidal
(I} and ganglionic layers (V), the latter
with 1 Betz's cells (B). Poorly devel-
oped inner granular layer (IV). Local-
ization: gyrus precentralis (areas 4-6).
2) Granular type or sensory cortex
(coniocortex) = a well-developed in-
ner granular layer, poorly developed
pyramidal and ganglionic layers. Lo-
calization: somatic sensory cortex
(areas 1-3), auditory cortex (areas 41
and 42), visual cortex (areas 17-19).

1 Brain cortex, homotypical isocortex
of; T Brain cortex, phylogenetic and
structural subdivision of; T Striate area

Brazier, MAB., Petsche, H. (eds):
Architectonics of the Cerebral Cortex.
IBRO Monographs Series. Vol.3. New
York: Raven Press 1978

Brain cortex, homotypical isocortex
of: The basic type of isocortex with the
usual six layers; makes up major part
of frontal, parietal, and temporal [obes.

Structure: A) Cytoarchitectonics. 1)
Molecular layer (lamina molecularis*
or plexiformis*) = a few T neurons,
among which horizontal celis of 1 Ca-
jal are found; a layer with associative
function. I) Outer granular layer (lam-
ina granularis externa*) = very nu-
merous, small neurons about 10 um in
diameter; their T dendrites ramify in
lamina molecularis, whereas T axons
take either direction of T white matter
or turn toward molecular layer; pres-
ence of cells with short axon ( T Golgi
type Ill neurons). A layer with receptory
function. Ill) Pyramidal layer (lamina
pyramidalis externa*) = neurons with
pyramid-shaped T perikarya about 40
pum in diameter; presence of Golgi type
Il neurons and T Martinoti’s cells. Den-
drites of pyramidal cells branch in mo-
lecular layer; their axons make contact
with subcortical nuclei. A layer with as-
sociative function. IV) Inner granuiar
layer (lamina granularis interna*} =
many smali, irregularly shaped
neurons of Golgi type Il. main recep-
tory layer, doubled in 1 striata area. V)
Ganglionic layer (internal pyramidal
layer, lamina pyramidalis interna*) =
voluminous pyramidal cells with den-
drites branching in molecular layer;
axons enter white mass as centrifugal
or commissural fibers; in gyrus precen-
tralis (areas 4-6), presence of cells of
1 Betz; main effectory and associative
layer. VI) Layer of polymorphic cells
(lamina multiformis*) = irregular fusi-
form and angular nerve cells. VII)
Laminainfima = inconstant, thin layer
of small fusiform cells. Functionally,
neurons in whole B. are organized into
vertical T columns. B) Myeloarchitec-
tonics. 1) Tangential layer of fibers
(lamina tangentialis); 2) T band of
Bechterew; 3) outer T band of Baillar-
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ger; 4) inner 1 band of Baillarger; 5)
lamina substriata; 6) T radial columns.

1 Brain cortex, heterotypical isocortex
of

Carpenter, M.B.. Human Neuroanat-
omy. 7th edn. Baltimore: Williams &
Wilkins Co. 1976; Hyvarinen, J.. The
Parietal Cortex of Monkey and Man.
Berlin, Heidelberg, New York: Springer-
Verlag 1982

Brain cortex, neuronal circuits of: B.
are only partially understood. An affer-
ent impulse (Aff) is transmitted to T
Golgi type Il cells (GC) of layer IV, from
here, information is conveyed via their
axons (a) to: 1) Apical dendrites (ad)
of pyramidal cells (PC), resulting in
limited excitation of a small column
(SC); and 2) basal dendrites (bd) of
pyramidal cells, provoking excitation
of an entire T column. Some inhibitory
Tinterneurons (not represented), such
as basket cells, modulate received in-
formation, whereas others, such as
stellate celis, probably have an excita-
tory action. This basic neuronal circuit
can also be influenced by afferent im-
puises of cortical origin passing
through layer | and by direct connec-
tions of afferent fibers with dendrites of
pyramidal cells of layers Il and V.
(Modified after Szentagothai 1975)

1 Columns, of brain

Creutzfeldt, O.D.: Cortex Cerebri. Ber-
lin, Heidelberg, New York; Springer-
Verlag 1983; Gallatz, K., Palkovits, M.,
Szentagothai, J.: Folia Morphol. 30,
133 (1982); McGeer, P.L., Eccles, J.C.,
McGeer, E.G.: Molecular Neurobiology
of the Mammalian Brain. New York:
Plenum Publ. Co. 1978
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Brain cortex, penetration of blood
vessels into : Turning into brain from 1
subarachnoid space (SAS), an arterial
vessel (AV) is accompanied by an ex-
tension of T pia mater (PM) and sur-
rounded by a conical 1 perivascular
space (PS), also called space of T Vir-
chow-Robin. It becomes gradually
narrower and disappears totally in
area where 1 perivascular feet (PF) of
1 astrocytes (A) form T membrana limi-
tans gliae perivascularis (MGP), which
is in direct contact with outer aspect of
1 capillaries (Cap). Veins leave brain in
the same manner. Blood vessels enter
and leave 1 spinal cord in an identical
way. (In fig., T neurons were omitted.)
Ar = arachnoid, DM = 1 dura mater,
MGS = 1 membrana gliae super-
ficialis, SDS = Tsubdural space, SF =
T subpial feet

1 Barrier, blood-brain; T Membrana
limitans gliae superficialis

Frederickson, R.G., Low, F.N.: Am. J.
Anat. 125,123 (1969)

Brain cortex, phylogenetic and struc-
tural subdivision of: A) Allocortex or
paleocortex (AL) = phylogenetically
very ancient, primordial cortex with on-
ly one to three cell layers (laminae); ex-
tends over 1/12 of brain surface ( T lim-
bic system, olfactory cortex). B)
Isocortex or neocortex (IS) = phy-
logenetically younger cortex identical
development from mantle zone of
neural tube, covering 11/12 of cerebral
surface; characterized by six cell
layers. 1) Homotypical isocortex
(HOM) = commonest type of brain
cortex with usually six laminae. 2)
Heterotypical isocortex (HET) = some

laminae more developed than others;
a) Agranular (AGR) or motor cortex
characterized by well-developed pyra-
midal cell layer (lll) and ganglionic
layer (V) with T Betz’s cells (B); poorly
developed inner graunular layer. b)
Granular {GR) or sensory cortex
(coniocortex) characterized by promi-
nent outer (Il) and inner granular
layers (IV) with poorly developed pyra-
midal and ganglionic cell layers.

1 Brain cortex, heterotypical isocortex
of; 1 Brain cortex, homotypical isocor-
tex of; T Striate area

Carpenter, M.B.: Human Neuroanat-
omy. 7th edn. Baltimore: Williams &
Wilkins Co. 1976

Brain sand: T Acervuli

Brain, vascularization of: The brain is
supplied with blood by carotids,
basilar arteries, and circle of Willis. All
arteries are T muscular arteries; almost
all T capillaries are continuous.

Brain ventricles (ventriculi*): Local di-
latations of intracerebral system of
anastomosing channels filled with T
cerebrospinal fluid (lateral ventricles,
third and fourth ventricles). B. are lined
with 1 ependyma; T choroid plexus
penetratesinto B.

T Circumventricular organs
Breast: T Mammary gland

Bridges, along myosin filament:Six
short T heavy meromyosin (HMM-S 1)
processes arranged in a helical pat-
tern around a 1 myosin filament and
repeated every 43 nm. B. are absent

from center of T H-band (bridge-free T
pseudo-H band).

Bridges, intercellular: T Intercellular
bridges

Bright-field microscopy: The most
frequent technique for diascopic light
microscopic Tillumination in which ob-
servation field is homogeneously illu-
minated by the T condenser (C) and
appears bright. The light in B. passes
through the preparation (P); the image
is formed almost completely as a result
of different absorptions of light at level
of a stained histological T section

Brilliant cresyl blue: An oxasin dye
for T supravital staining of T reticulo-
cytes by precipitating their persisting
rBNA into an irregular web or re-
ticulum.

Broad ligament, of uterus (ligamen-
tum latum): A mass of T loose connec-
tive tissue at each lateral side of 1
uterus. B. contains many collagen fi-
bers, a few elastic ones, blood and
lymphatic vessels, and nerve fibers.
Outer surface of B. is covered by T peri-
toneum continuous with T perimetrium.

Brodmann’s areas: T Areas, of brain
cortex

Brodmann’s areas 1-3: T Brain cor-
tex, heterotypical isocortex of

Brodmann’s areas 4-6: T Brain cor-
tex, heterotypical isocortex of

Brodmann’s area 17: T Striate area

Bronchi (bronchus*): Tubular organs
whose purpose is to conduct, moisten,
and warm inspired air and to trap air-
borne particies and transport them, via
1 ciliary motion, to 1 trachea. B. are
subdivided into primary or extrapul-
monary T B. and secondary or intra-
pulmonary 1 B. Branching of B. forms
part of T pulmonary airways.

Bronchi, extrapulmonary: 1 Bronchi,
primary



Bronchi, lobar: Secondary 1 bronchi
conducting air to pulmonary lobes.

Bronchi, primary (bronchi extrapul-
monary, bronchi majores*): Two bran-
ches arising at tracheal bifurcation
and extending to pulmonary T hilus.
Histological structure of B. is identical
to that of T trachea

Bronchi, secondary (bronchiintrapul-
monary, bronchi*): Branching seg-
ments of intrapulmonary airways be-
tween primary T bronchi and T bron-
chioles. Structure; 1) Tunica mucosa
(TM): a) T bronchial epithelium (E); b}
lamina propria (LP) = a T loose con-
nective tissue with strong, longitudinal,
elastic fibers and some scattered T
lymphatic nodules. 2) Tunica muscu-
laris (TMu) = a spiral layer of T smooth
muscie celis. 3) Tela submucosa
(TSm) = a loose connective tissue
with a venous plexus. 4) Tunica con-
junctivo-cartilaginea (TCC) = irregu-
lar plates of hyaline 1 cartilage (HC)
connected with T dense connective tis-
sue; in small B., cartilage becomes
elastic. T Mixed T bronchial glands
(BG) are situated mainly between car-
tilaginous pieces and in submucosa.
5) Tunica adventitia (TA) = a dense
connective tissue containing T bron-
chial arteries (BA) and veins (BV), lym-
phatic vessels, and nerve fibers. Topo-
graphically, B. are subdivided into lo-
bar and segmental B.; their structure,
but not their caliber, is the same as de-
scribed above for B.

Bronchi, segmental: T Bronchi, sec-
ondary

Bronchial arteries (rami bron-
chiales*): T Muscular arteries (AB),
originating from 1 aorta or intercostal
arteries. B. accompany division of
bronchial tree up to respiratory T bron-
chioles. At level of their T alveoli, B.
anastomose with branches of T pulmo-

nary artery. B. are located within tuni-
ca adventitia of T bronchi (Br) and 1
bronchioles; blood passing through a
capillary network collects in submu-
cosal venous plexus before reaching
bronchial veins. B. provide blood sup-
ply to T bronchi, bronchioles, pulmo-
nary interstitium, and T pleura as well
as walls of pulmonary arteries and
veins. B. are nutrient pulmonary
vessels. (Fig. = calf, orcein staining)

1 Lungs, vascularization of

Bronchial cartilages (cartilagines
bronchiales*): Hyaline 1 cartilage
pieces in primary large, and medium
secondary T bronchi; elastic 1 cartilage
pieces in small secondary bronchi

Bronchial epithelium: A T pseudo-
stratified ciliated epithelium very simi-
lar to that in T trachea; endocrine cells
in B. are grouped to form T
neuroepithelial bodies

T Trachea, epithelium of

Mariassy, A.T., Plopper, C.G.. Anat.
Rec. 205, 263 (1983), Wasano, K., Ya-
mamoto, T.: Cell Tissue Res. 201, 197
(1979)

Bronchial glands (glandulae bron-
chiales*): T Mixed, 1 tubuloacinous
glands (BG) located in tela submu-
cosa (TSm) of primary and secondary
T bronchi. Structure: 1) Serous or hy-
drotic cells (SC) = prismatic cells with
an elliptical nucleus in a central posi-
tion, a few mitochondria and anincon-
spicuous Golgi apparatus, rare cister-
nae of rough endoplasmic reticulum,
apical smooth endoplasmic T tubules,
rich lateral interdigitations, deep inter-
cellular 1 canaliculi, and a T basal lab-
yrinth. Cytoplasm encloses a large
amount of T glycogen and small trans-
lucent granules measuring 50 nm. 2)
Mucous cells (MC) = columnar cells
with a dense nucleus in T basal pole, a
well-developed supranuclear Golgi
apparatus, many voluminous secre-
tory granules in T apical pole. Both
types of cells produce several types of
mucins  {sialomucins, sulfomucins)
whose expulsion is aided by 3) 1
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Myoepithelial cells (arrowhead). 4)
Nonspecialized cuboidal cells are
present in large excretory ducts (ED).
5) Occasional T oncocytes may be al-
so found. B. are richly vascularized by
fenestrated 1 capillaries (Cap) and
abundantly innervated by T nonmy-
elinated nerve fibers (NF). The secre-
tion of B. is a protective and hydrating
product for T bronchial tree.

Sorokin, S.. Am.J. Anat. 177,311 (1965)

Bronchial tree (arbor bronchialis*): A
branching system of channels con-
ducting air to 1 respiratory zone of
lungs. B. makes up part of T pulmonary
airways and consists of primary and
secondary T bronchi, T bronchioles,
and terminal T bronchioles.

Bronchial veins (venae bronchiales™):
Small, thin-walled 1 veins receiving
blood from bronchial venous plexus.
B. are situated within tunica adventitia
of secondary T bronchi and drain their
blood into pulmonary veins

Bronchiolar cells: T Bronchiolar epi-
thelium

Bronchiolar epithelium: A T simple
columnar ciliated epithelium lining
bronchiolar tree up to respiratory T
bronchiole; from here B. loses its T cilia
and becomes cuboidal; presence of 1
neuroepithelial bodies. Structure: 1)
Ciliated bronchial cells (CC) (majority)
= prismatic cells with an elliptical nu-
cleus, a small nucleolus, voluminous
mitochondria, a small Golgi appara-
tus, some rough endoplasmic cister-
nae, 1 lysosomes, and T residual
bodies. T Apical pole bears long 1
microvilli and cilia (C). Numerous 1
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micropinocytotic vesicles at apical
plasmalemma are possibly related to
uptake of airborne material. Through
ciliary motion, dust particles are trans-
ported toward T bronchi. 2) Noncili-
ated bronchial cells or Clara cells (NC)
= prismatic cells with bulbous apex,
an elongated nucleus, many volumi-
nous mitochondria, a well-developed
apical or lateral Golgi apparatus, and
a considerable number of T glycogen
particles. Infranuclear cytoplasm con-
tains 1 ergastoplasm (rER); in su-
pranuclear cytoplasm are concen-
trated an appreciable number of
smooth endoplasmic 1 tubules
(sER) surrounding membrane-limited,
round, and rod-shaped electron-
opaque granules (SG), about 0.5 umin
diameter. Cytochemical studies have
shown their dual origin: Some
granules are formed in Golgi appara-
tus, while others separate directly from
sER. In some species, granules may
have a fine-crystalline or filamentous
matrix; their content, a mixture of T gly-
cosaminoglycans and cholesterol, is
released on free epithelial surface to
serve as a protective lining.

Andrews, P.: Biomed. Res. 2, Suppl. 281
(1981); Baert, J., Vanderberghe, M.P..
Anat. Rec. 201, 283 (1981); Devereux,
TR., Fouts, J.R.. In Vitro 76, 958 (1980);
Etherton, J.E., Purchase, F.H., Corrin,
B.: J. Anat. 129, 305 (1979); Taira, K,
Shibaskai, S.: Arch. Histol. Jpn. 47, 351
(1978)

Bronchioles (bronchioli*): Segments
of T pulmonary airways situated be-
tween secondary T bronchi (B) and 1
alveolar ducts (AD). Entering T lung
lobule (LL), a preterminal T bronchiole
(PB) branches into four to eight ter-

minal T bronchioles (TB), each giving
rise to two or more respiratory T bron-
chioles (RB). Each respiratory bron-
chiole ramifies into T two to ten alve-
olar ducts.

Bronchioles, preterminal: One of T
bronchioles as it enters a T lung lobule
before its division into terminal T bron-
chioles. Structurally identical to ter-
minal bronchiole. The term B. is not
generally accepted.

Bronchioles, respiratory (bronchiole
alveolar, bronchiolus respiratorius*):
Branches (RB) of a terminal T bron-
chiole (TBY}; the first T alveoli (A) occur
in wall of B. Structure: 1) Tunica mu-
cosa (TM): a) epithelium = a T simple
cuboidal nonciliated epithelium inter-
rupted in areas of alveoli; b) lamina
propria = a very thin layer of T loose
connective tissue with longitudinal T
elastic fibers. Where there are alveoli, a
capillary network replaces connective
tissue. 2) Tunica muscularis (TMu) =
a thin and incomplete layer of 1
smooth muscle cells; alveoli lie outside
muscular layer. 3) Tunica adventitia
(TA) = a very reduced loose connec-
tive tissue containing finest branches
of pulmonary artery, anastomosing at
leve! of alveoli with branches of T bron-
chial arteries; presence of fine lym-

phatics and autonomic nerve fibers.
There are three orders of B., all having
same structure. B, open into T alveolar
ducts (AD).

Young, C.D., Moore, W.G., Hutchins,
G.M.: Anat. Rec. 198,245 (1980)

Bronchioles, terminal (bronchiolus
terminalis*): Branches of a preterminal
1 bronchiole. Structure: 1) Tunica mu-
cosa (TM): a) epithelium (E) = T bron-
chiolar epithelium; b) lamina propria
(LP) = a thin layer of 1 loose connec-
tive tissue with subepithelial, longi-
tudinal, strong, 1 elastic fibers. 2)
Tunica muscularis (TMu) = a layer of
spirally arranged T smooth muscle
cells. 3) Tunica adventitia (TA) = a
loose connective tissue containing
small branches of T bronchial arteries
(BA), T bronchial veins (BV), lymphatic
vessels, and autonomic nerve fibers.
Each B. ramifies into two or more res-
piratory T bronchioles. Mucosal folds
are provoked by postmortem muscular
shortening.

Bronchopulmonary segments (seg-
menta  bronchopulmonalia®):  An
anatomical and clinical division of 1
lungs into pyramidal or conical sub-
units supplied by branches of lobar T
bronchi or by branches directly follow-
ing them; each B. is vascularized by its
own artery which follows branching of
bronchi. Veins lie intersegmentally and
mark limits of B. Each lung is divided
into ten B.

Brown adipose tissue: T Adipose tis-
sue, brown

Bruch’s membrane (complexus
basalis*): An elastic membrane (BM)
located between T pigment epithelium
(PE) of 1 retina and T choriocapillaris
(C) of T choroid. B. is 1-3 pm thick and
consists of: 1) Basal lamina of capil-
laries (CBL); 2) external layer of deli-
cate 1 collagen microfibrils (ECF);
3)network of T elastic fibers (EF); 4) in-
ner layer of collagen microfibrils (ICF);



5) basal lamina of pigment epithelium
(PBL). (Fig. = rat)

Braekevelt, R.C.: Anat. Embryol. 166,
415 (1983); Essner, E., Pino, R.M.: Eur.
J. Cell Biol. 27, 251 (1982); Pino, R.M.,
Essner, E.,, Pino, L.C.: J. Histochem.
Cytochem. 30, 245 (1982)

Briicke’s muscle (fiborae merid-
ionales*): Meridionally arranged T
smooth muscle cells of T ciliary muscle
of T ciliary body.

Brunner’s glands: T Duodenal glands

Brush border (limbus penicillatus®):
Closely packed 3 to 6-um-long T
microvilli (BB) found at apical surface
of 1 proximal tubule cells of kidney
(fig.), at resorptive surface or T osteo-
clasts, at T syncitiotrophoblast, etc. B.
enormously increases active cell sur-
face; also visible under a light micro-
scope. (Fig. = rat)

1 Straited border

Craig, S., Lancashire, C.L.. J. Cell Biol.
84, 655 (1980); Ljoda, Z.: Histochemis-
try 64, 205 (1979); Scherberich, J.E.,
Gauhl, C., Mondorf, W.: Curr. Probl.
Clin. Biochem. 8, 85 (1977)

Brush cells: A collective term for all
cells of 1 tracheal epithelium bearing 1
microvilli at apical surface.

B-spermatogonia: T Spermatogonia

Bubbling, during cell division: T Ma-
cropinocytosis of nutrient material
from cell environment into cell body
during anaphase.

Buccal glands (glandulae buccales®):
1 Mixed, T tubuloalveolar glands scat-
tered in tunica mucosa of 1 cheeks. T
Mucous tubules frequently open di-
rectly into T striated ducts. B. moisten
inner surface of cheeks.

Bud, periosteal : T Periosteal bud
Buds, taste : T Taste buds
Bulb, olfactory : T Olfactory bulb

Bulbar conjunctiva (tunica conjuncti-
va bulbi*): The portion of T conjunctiva
covering anterior surface of  sclera

Bulbourethral glands (Cowper's
glands, glandulae bulbo-urethrales*):
Pea-sized, paired, T tubuloalveolar
glands (BG) disposed on each side of
urethral bulb (B) and connected with
cavernous urethra (U) by fairly long
excretory ducts. Structure: 1) Connec-
tive capsule (C) = a T dense connec-
tive tissue with some T skeletal muscle
fibers (MF) belonging to diaphragma
urogenitale. 2) T Stroma = connective
septa dividing parenchyma into small

lobules. 3) T Parenchyma = a T simple
cuboidal or columnar epithelium, se-
cretory cells of which are of mucous
type with a flattened basal nucleus
and clear supranuclear cytoplasm
filled with secretory granules. Depend-
ing on functional stimulation, mor-
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phology of epithelium undergoes
great changes. Around T tubuloalveoli
there are T myoepithelial cells.
Intralobular exretory ducts (ED) are
lined with simple columnar epithelium,
which becomes T pseudostratified at
urethral orifices. B. produce transpar-
ent, viscous, T mucoid substance rich
in 1 glycosaminoglycans (galactose,
galactosamine, galacturonic acid, T
sialic acid, methylpentose) acting as
lubricant during erotic stimulation and
coitus.

Hellgren, L., Mylius, E., Vincent, J.: J.
Submicrosc. Cytol. 714, 683 (1982);
Latalski, M., Obuchowska, D.: Z. mik-
rosk.-anat. Forsch. 93, 391 (1979); Si-
korski, A.: Folia Morphol. 30, 182 (1982)

Bulbs, terminal, of Krause : T Krause's
terminal bulbs

Bulbus pili: T Hair bulb

Bundle, atrioventricular: T Atrioven-
tricular bundle

Bundle, of His: T Atrioventricular

bundle

Biingner’s bands: Proliferated 1
Schwann’s cells (BB) arranged as
tubes (Schwann’s tubes) and solid
cords uniting proximal and distal
stumps of a sectioned peripheral T
nerve fascicle. Regenerating axons (A)
grow out from proximal stump (PS) to-
ward distal stump (DS) following direc-
tion of B. Thus, B. not only give support
and direction to T axons, but also give
rise to new T Schwann's sheath, per-
mitting axons to grow down distal
stump and regenerate sectioned nerve
fascicle. Interposition of connective tis-
sue between stumps prevents forma-
tion of B.
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1 Nerve fibers of peripheral nervous
system, degeneration and regenera-
tion of

Bursa analogue (bursa equivalent):
Unknown organ(s) or their parts
which, in mammals, would have a
function in T differentiation of T B-lym-
phocytes, analogous to T bursa of
Fabricius in birds. It is thought that T
lymphatic nodules scattered along
mammalian gut and T Peyer’s patches
can partially assume this role.

T Lymphocyte circulation

Bursa, of Fabricius: A T lym-
phoepithelial organ of birds, in form of
a cloacal diverticle, involved in pro-
duction of T B-lymphocytes to respond
to antigen by T differentiation into anti-
body-secreting lymphocytes and 1
plasma cells. It seems that B. receives
stem cells from T bone marrow and in-
duces their differentiation into B-lym-
phocytes. B., which gave its name to B-
lymphocytes, does not exist as a defi-
nite organ in mammals.

1 Bursa analogue

Behrens v. Rautenfeld, D., Budras, K.-
D.: Folia Morphol. 28, 168 (1980); Glick,
B.: Int. Rev. Cytol. 48, 354 (1977); Glick,
B., Olah, I.: Anat. Rec. 204, 341 (1982)

Burst-forming  units-erythropoietic
(BFU-E, BFU-erythroid): A category of
erythropoietic stem cells considered by
some to be earliest of cell types com-
mitted to T erythropoiesis. B. are practi-
cally T erythropoietin insensitive; T col-
ony-forming units-erythropoietic are
considered a later stage than B.

Button terminal : T Bouton terminal

C

C3 receptor: The site on cell mem-
brane of T phagocytes which interacts
with T complement.

Cabot rings: Remnants of nonex-
truded nuclei from orthochromatic 1
erythroblasts.

Cage, of filaments : A detergent-stable
network (C) of 7 to 11-nm-thick poly-
peptide microfilaments surrounding
mammalian T spindle apparatus (S). It
is thought that C. forms as cells enter
division and serves to maintain struc-
tural continuity of cytoplasm during
this process. (After Zieve et al. 1980)

Zieve, G., Heidemann, S.R., Mclintosh,
R.J.: J. Cell Biol. 87,160 (1980)

Caijal’s horizontal cells: T Horizontal
cells, of Cajal

Cajal’s interstitial cells: T Interstitial
cells, of Cajal

Calcification: A process of deposition
of insoluble calcium salts, mainly in
form of T hydroxyapatite, in 1 collagen
fibrils and 1 ground substance of T
bone, 1 cartilage, T cementum, T den-
tin, and f enamel.

Calcification, of cartilage : T Cartilage,
calcification of

Calcification, of dentin: T Dentin, cal-
cification of

Calcification, of enamel: T Ameloge-
nesis

Calcification vesicles: T Matrix vesi-
cles

Calcification zone, in bone formation
(cartilago calcificata*): A zone of calci-
fied matrix of hyaline T cartilage almost
completely surrounding hypertrophied
1 chondrocytes and their T lacunae

during indirect T bone formation.
Transversally oriented portions sepa-
rating lacunae remain noncalcified,
enabling rapid chondrolysis by T chon-
droclasts.

Calcifying globules: T Matrix vesicles

Calcitonin (thyrocalcitonin): A poly-
peptide hormone of 32 amino acids se-
creted by T C-cells of mammalian T
thyroid and by T ultimobranchial body
of lower vertebrates. As partial antago-
nist to T parathyroid hormone, C.
lowers blood calcium level, probably
by inhibiting bone resorption by T os-
teoclasts, as well as by increasing 1
calcification of T bone matrix. {(See bio-
chemistry and physiology textbooks
for further information)

Zabel, M.. Histochemistry 77, 269
(1983)

Calcium-accumulating vesicles: 1T
Matrix vesicles

Calcium phosphate, of bone: The
main mineral of T bone deposited in
form of T hydroxyapatite.

Call-Exner bodies: Small cavities
(CEB), 3-10pum in diameter, found
among T granulosa cells (GC) of grow-
ing and mature T ovarian follicles and
filled with T PAS-positive material. This
stainability is based on presence of a
filligreelike excess of T basal lamina
(BL), lining each cavity, as well as a
flocculent  proteinaceous material.
Functional significance of C. is un-
known. It is thought that C. could rep-
resent channels for circulation of T
liquor folliculi.



Korfmeister, K.-H.: Verh. Anat. Ges. 77,
373 (1983); Stoli¢, E., Sprumont, P.
Acta Anat. 7170, 91 (1981)

Callus: A fusiform mass of bone
formed around two fragments of
fractured bone during T bone regen-
eration.

Callus, bony : T Bone regeneration
Callus, external: 1 Bone regeneration

Callus, fibrocartilaginous: T Bone re-
generation

Callus formation: T Bone regenera-
tion

Callus, internal: T Bone regeneration

Calmodulin: A specific Ca?*-binding
polypeptide (m.w. about 16500 dal-
tons) present in all T eucaryotic cells,
acting as an intracellular receptor for
this ion. C. can mediate many Ca2*-
dependent processes in synaptic
transmission. Biochemical analyses
have suggested possible association
of C. with T clathrin-coated vesicles, T
nexus, 1 spindle apparatus, T cilia, and
1 microvilli.

Blum, J.J., Hayes, A, Jamieson, G.A,,
Vanaman, C.T.. J. Cell Biol. 87, 386
(1980); Roufogalis, B.D.. Trends in
Neurosciences, October 1980, 238;
Wai Yiu Cheung: Sci. Am. 246/6, 48
(1982); Wallace, RW., Tallant, EA,
Cheung, W.Y.: Multifunctional Role of
Calmodulin in Biologic Processes.
Cold Spring Harbor Symposia on
Quantitative Biology, Vol. 46, Part 2.
New York: Cold Spring Harbor Labo-
ratory, 1982; Willingham, M.C, Weh-
land, J., Klee, C.B., Richert, N.D., Ruthe-
ford, AV., Pastan, LH.: J. Histochem.
Cytochem. 37, 445 (1983)

Calyceal synapse: T Synapse, caly-
ceal

Calyces, major (calices renales ma-
jores*): Two or three outpocketings
(CM) of T renal pelvis (P). Each C.
branches into several minor calyces
(CMi). Structure: 1) Tunica mucosa
(TM): a) epithelium (E) = T transitional
epithelium; b) lamina propria (LP) = a
well-vascularized and innervated 1
loose connective tissue. 2) Tunica
muscularis (TMu) = a thin layer of
longitudinal and circular T smooth
muscle cells. 3) Tunica adventitia (TA)
= avery thin layer of loose connective
tissue continuous with adipose tissue
of T renal sinus (S). C. are part of ex-
trarenal collecting system.

Dixon, J.S., Golsing, J.A.: J. Anat. 135,
129 (1982)

Calyces, minor (calices renales
minores*): Two to four branches (CMi)
of each major T calyx (CM), each cap-
ping a medullary pyramid (MP). Struc-
ture almost identical to major calyces.
Circular layer of musculature forms a
ring around pyramid; contraction of
these fibers moves T urine toward T re-
nal pelvis (P). Therefore, C. are consid-
ered primary pacemaker site for
ureteral peristalsis. C. are part of ex-
trarenal collecting system. (See fig.
under T Calyces, major)

Longrigg, N.: Lancet 7, 253 (1975); Van
den Bulcke, C., Keen, EN,, Fine, H.: J.
Urol. 103,783 (1970)

Calyces, of axons: T Basket cells, of
cerebellum

Cambium, of periosteum (stratum os-
teogenicum*): The inner osteogenic
layer (C) of T periosteum (P) in growing
and young bones; does not exist in
adult bones. F = fibrous layer, ML =
middle layer (Fig. = human fetus)

1 Osteoprogenitor cells
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Kukletova, M., Oudran, L.: Z. mikrosk.-
anat. Forsch. 97,158 (1983)

¢AMP: T Cyclic AMP
Canal, of Cloquet: T Hyaloid canal

Canal, of Schlemm: T Schlemm’s ca-
nal

Canaliculi, apical : T Apical pits
Canaliculi, bile : T Bile canaliculi

Canaliculi, intercellular (secretory
capillaries): Very fine and often
branched intercellular passages (ar-
rows) formed by apposition of two ad-
jacent T glandular cells. C. are general-
ly studded with many T microvilli (Mv)
and do not reach basal lamina (BL). C.
increase secretory surface. 1 Bile ca-
naliculi are also C.

Fujita, T., Kobayashi, S., Serizawa, Y.
Biomed. Res. 2, Suppl. 115 (1981); Zait-
su, A.: Arch. Histol. Jpn. 39, 339 (1976)

Canaliculi, intracellular (intracellular
channels): Variously deep, branched,
invaginations of cell membrane into
cell body. C. are particularly well devel-
oped in T parietal cells of T gastric
glands proper (fig.), where they are
studded with many microvilli (Mv); C.
open at T apical pole (arrow), thereby
increasing cell’s secretory surface. C.
are less developed in cells of T cytro-
phoblast and 1 lutein cells. In white T
adipose cells, T liver parenchymal cells,
and brown T adipose celis, C. have a
form of short intracellular tubular in-
vagination.

Blanchette-Mackie, J.E., Scow, R.O.
Anat. Rec. 203, 205 (1982)
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Canaliculi, lacrimal: T Lacrimal ducts

Canaliculi, of bone (canaliculus o0s-
seus®): Very slender, branching tun-
nels (C), 0.1-02um in diameter,
radiating in all directions from each 1
lacuna (L) of 1 osteocytes (O). Wall of
C. consists of calcified T bone matrix
(CM) and calcified T collagen microfi-
brils. Within C. a very delicate process
(P) of an osteocyte is located, joining
here, by T nexus and/or T zonula occlu-
dens (J), the similar process of an ad-
jacent osteocyte. C. of T osteon’s in-
nermost lacunae reach 1 Haversian
canal (HC). Through C., 1 tissue fluid
and metabolites circulate to and from
Haversian canal. In general, C. do not
penetrate T cement lines.

Furseth, R.: Scand. J. Dent. Res. 87, 339
(1973)

Canaliculi, pineal: A tubular or cleft-
like system of channels (C), 1-20 um
wide, between cells of T pineal organ.
C. communicate with T perivascular
spaces and, through openings in cap-
sule, with T cerebrospinal fluid bathing
organ. It is likely that, at least in some
animals, C. possess a 24-h functional
rhythm. (Fig. = rat)

1 Canaliculi, tissue

Krsti¢, R.: Biomed. Res. 2 Suppl. 129
(1981); Quay, W.B.. Am. J. Anat, 139, 81
(1974)

Canaliculi, tissue (parenchymatous
channels, intercellular canaliculi): Ir-
regular, tubular, or cleft-like 2 to 15-
um-wide spaces of various length
lined only by parenchymal epithelial
cells of some organs. C. communicate
on one side with interceliular spaces
and on other with T perivascular
spaces and are involved in circulation
of T tissue fluid.

1 Canaliculi, pineal

Fujita, K., Kobayashi, S., Serizawa, Y.
Biomed. Res. 2, Suppl. 115 (1981)

Canalis analis: T Anal canal

Canalis utricul ilaris (ductus
utriculosaccularis*): A fine tubule lined
with T simple squamous epithelium
joining utricule to saccule. T Endolym-

phatic duct arises medially from C.

T Labyrinth, membranous

Canals, of Hering: T Bile ductules, ter-
minal

Canals, of Volkmann: T Volkmann’s
canals

Canals, semicircular: T Semicircular
canals

Cancellous bone: T Bone, cancellous

Candidate stem cells (transitional he-
matopoietic cells, presumptive he-
matopoietic cells, pluripotential stem
cells, lymphocytelike cells, Q-cells, X-
cells): Primitively structured, undiffer-
entiated, lymphocytelike cells present
in T bone marrow. Small C. are 7-9 um
in diameter, large ones about 12 um.
Nucleus is large, making T nucleoplas-
mic index favorable to nucleus; nu-
cleus is more irregularly shaped than
that of a T lymphocyte. In addition to
one to two large nucleoli, nucleus con-
tains a considerably smaller amount of
T heterochromatin than that of a lym-
phocyte. In thin cytoplasmic rim, which
may be pale and/or 1 basophilic, are
scattered a few small mitochondria
and a small to moderate number of
free ribosomes. Golgi apparatus and
rough endoplasmic reticulum are mini-
mally developed or absent. C. are ca-
pable of maintaining themseives by
mitotic division and differentiating into
precursors of any other blood cell line-
age. C. concept is compatible with
concept of T colony-forming units for
existence of which there is as yet only
indirect evidence; in absence of direct
proof, some authors prefer the term C.

T Hemocytoblast

Hematopoietic Stem Cells: Ciba Foun-
dation Symposium. New Series. Lon-
don: Elsevier 1973; Yoffey, J.M.: Int.
Rev. Cytol. 62,311 (1980)

Cap phase, of acrosome formation: T
Acrosome formation

Cap phase, of spermiogenesis:
Spermiogenesis

Capacitance vessels: Veins compris-
ing a variable blood reservoir because
of their distensibility.

Capacitation: The process during
which 1 spermatozoa acquire ability to
fertilize secondary 1 oocytes. C. is
characterized by progressive weaken-
ing, vesiculation and disruption of T
acrosome. C. takes place in female
genital tract and seems to be depen-
dent upon its integrity. According to
species, C. requires 1-6 h.

1 Acrosome reaction

Bedford, J.M.: Biol. Reprod. Suppl. 2,
128 (1970); Koehler, J.K., Kinsey, W.H.:
Scan. Electron Microsc. 1977/, 325
(1977); Shapiro, B.M., Eddy, EM.: Int.
Rev. Cytol. 66, 257 (1980)

Capillaries (vasa capillaria®); Ter-
minal ramifications of blood vessels in
form of endothelial tubes (C) devoid of
T smooth muscle cells. C. measure 3—



10 pm in diameter, 200-1000 pm in
length, and form a richly branched
network between smallest T arteriole
(A) and T postcapillary venule (V). Wall
of C. consists of T endothelium, its T
basal lamina, and a few 1 pericytes. C.
are surrounded by a thin adventitia
composed of a framework of T reticu-
lar and T collagen fibrils.

T Capillaries, types of

Capillaries, arterial (vas capillare ar-
teriale*): Blood vessels arising directly
from a T precapillary arteriole and situ-
ated between them and true T capil-
laries; structurally identical to corre-
sponding true capillaries.

Capillaries, blood: T Capillaries

Capillaries, continuous (capillaries,
nonfenestrated): T Capillaries with un-
interrupted T endothelium containing
avarying number of T micropinocytotic
vesicles. Depending on thickness of
endothelial layer, one can distinguish
two kinds of C.. 1) Continuous thick
endothelium = 0.3 to 0.8-pm-thick en-
dothelium (E), characterized by very
numerous T micropinocytotic vesicles
(Mv), 50-70nm- in diameter, which
open at both basal and luminal sur-
faces; sometimes these vesicles fuse to
form T transendothelial channels (TC).
T Endothelial cells are held together by
T zonulae occludentes, T nexus (J),
and rare T desmosomes. T Basal lami-
na (BL) is 20-50 nm thick and continu-
ous; it splits and encloses occasional T
pericytes and their processes (P). This

kind of C. is found in brown T adipose
tissue (fig.), T muscular tissues, 1 testis,
and T ovary. 2) Continuous thin en-
dothelium = 0.1 to 0.2-um-thick en-
dothelium (E) provided with a small
number of micropinocytotic vesicles;
basal lamina (BL) is almost always
continuous; T pericytes (P) are scarce
along this kind of C., which is found in
CNS, Tlung, Tconnective tissue, T vasa
recta of kidney, T spleen, T thymus, 1
lymph nodes, T bone marrow, and in T
Haversian canals. (Fig. = brain, rat)

Ludatscher, RM., Stehbens, W.E.. Z.
Zellforsch. 97, 167 (1969); Simionescu,
N., Simionescu, M., Paiade, G.E.. J. Cell
Biol. 64, 586 (1975); Simionescu, N,
Simionescu, M., Palade, G.E.. Thromb.
Res. Suppl. Il, 8 257 (1976)

Capillaries, discontinuous: T Capil-
laries, sinusoidal; T Capillaries, of ad-
renal cortex

Capillaries, ectatic: T Endometrium,
vascularization of; T Lacunae, of en-
dometrium

Capillaries, fenestrated (capillaries
porous): A type of capillary with very
thin T endothelium averaging 80 nm
and perforated by T capillary pores (P).
Endothelial cells (EC), are held to-
gether by T zonulae occuludentes and
T nexus (J), occurring in thicker endo-
thelial areas which are devoid of
pores, but provided instead with T
micropinocytotic vesicles (Mv). Basal
lamina (BL) is continuous; T pericytes
(Pe) are rare. C. are found in T endo-
crine glands, T kidney, T choriocapil-
laris, etc.

Clementi, F., Palade, G.E.. J. Cell Biol.
41,33 (1969); Maul, G.G.: J. Ultrastruct.
Res. 36, 768 (1971); Simionescu, M.,
Simionescu, N., Palade, G.E.. J. Cell
Biol. 60, 128 (1974); Wolff, J., Merker,
H.J.: Z. Zellforsch. 73,174 (1966)

Capillaries, glomerular: T Glomerular
capillaries
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Capillaries, lymphatic: T Lymphatic
capillaries

Capillaries, marginal fold of: T Mar-
ginal fold

Capillaries, nonfenestrated: 1 Capil-
laries, continuous

Capillaries, of adrenal cortex: T
Capillaries belonging to sinusoidal
type with numerous large holes (H)
and few T capillary pores (P) in their T
endothelial cells. (Fig. = rat)

T Adrenal gland, vascularization of; 1
Capillaries, sinusoidal

Capillaries, permeability of: T An ac-
tive and passive exchange of sub-
stances across T capillary wall. Perme-
ability is result of intracapillary hydro-
static pressure, oncotic pressure of
plasma, hydrostatic and oncotic pres-
sures of 1 tissue fluid, concentration
gradients of substances inside and
outside capillaries, passive diffusion of
substances across endothelial cell
(lipid-soluble molecules), and struc-
ture of capillary wall ( T capillary pores,
t caveolae of endothelial cells, T tran-
sendothelial channels, intercellular 1
junctions, etc.) (See physiology texts
for further information)

Palade, G.E, Simionescu, M,
Simionescu, N.; Acta Physiol. Scand.
Suppl. 463 11 (1979); Simionescu, N.,
Simionescu, M., Palade, G.E.: Thromb.
Res. Suppl. Il, 8,257 (1976)

Capillaries, secretory: T Canaliculi,
intercellular

Capillaries, sheathed of spleen
(sheathed arterioles, arteriola va-
ginata*): Branches of T penicillar ar-
teries with a luminal diameter of about
15 um. Some segments of C. are en-
veloped by T ellipsoids of Schweigger-
Seidel. Wall of C. contains few undiffer-
entiated T smooth muscle cells. C. are
continuous with terminal arterial 1
capillaries.

1 Spleen, vascularization of
Capillaries, sinusoidal (blood si-

nuses, discontinuous  capillaries,
sinusoids, vascular sinuses, vas capil-
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lare sinusoideum®): A type of T capil-
lary with 0.5 to 3-um-wide intercellular
and transcellular holes (H). T Endothe-
lial cells (E) are held together by T nex-
us and T zonulae occludentes (J) and
contain, besides other T organelles, an
appreciable number of T lysosomes
(Ly) and 1 micropinocytotic vesicles.
Basal lamina (BL) is almost entirely
absent; its traces may be seen in some
places. 1 Pericytes are very rare. This
type of C. is found in T liver (fig.), T
spleen, T bone marrow, T adrenal cor-
tex, and T adenohypophysis.

1 Capillaries, of adrenal cortex

Motta, P.: Cell Tissue Res. 764, 327
(1975); Muto, M.: Arch. Histol. Jpn. 37,
368 (1975); Wisse, E.: J. Ultrastruct.
Res. 31,125 (1970)

Capillaries, true : t Capillaries

Capillaries, types of: Depending on
position of T capillaries between arteri-
al and venous circulations, as well as
continuity of their walls, they are clas-
sified: 1) T Capillaries, arterial; 2) capil-
laries, true = a) T capillaries, continu-
ous, b) T capillaries, fenestrated; c) 1
capillaries, sinusoidal; 3) T capillaries,
venous.

Capillaries, venous (vas capillare
venosum®): Blood vessels, 3-10 um in
diameter, formed by confluence of two
to three true T capillaries and con-
tinuous with 1 postcapillary venule.
Structurally identical to corresponding
true T capillaries.

Anderson, B.G., Anderson,
Biomed. Res. Suppl. 2,209 (1981)

W.D.:

Capillary bed: T Total anastomosing
capillary ramifications in a tissue or or-
gan. In C., blood flows slowly and
under low pressure.

Capillary pores, of fenestrated capil-
laries (fenestrae): About 50 to 80-nm-
wide round openings (P) perforating

thin T endothelium (E) of fenestrated T
capillaries. C. are usually closed by a
single-layered membrane or di-
aphragm (D), 4-6nm thick, having
central thickening (arrowhead) of
about 12nm in diameter. There are
about 20-60 C./um2. Morphological
evidence of existence of a class of
smaller C. (9nm in diameter) is still

lacking. Large water-soluble
molecules pass through C. BL = T
basal lamina (Fig. = T parathyroid
gland, rat)

/P\m ’/E

g .
BL 250nm

P

Capillary pores, of glomerular capil-
laries: Transcellular circular open-
ings (P) in extremely attenuated areas
of 1 endothelial cells. Pores average
100 nmin diameter and frequently lack
a diaphragm. There are about 40
pores/um? in the rat, covering 30% of
entire surface of endothelial cell. (Figs.
= rat)

1 Glomerular capillaries

Capillary wall: A layer of cells and
noncellular  structures  separating

blood (B) from surrounding tissue (T).
Structure: 1) Tunica intima = a) T en-
dothelium (E); b) its T basal lamina
(BL); ¢) a few T pericytes (P). 2) Tunica
media = virtually absent. 3) Tunica
adventia (TA) = a pericapillary sheath
of Tloose connective tissue rich in 1 re-
ticular fibers.

Capitulum: T Spermatozoon, con-
necting piece of

Capsula: T Capsule

Capsula articularis: T Capsule, of
joint

Capsula glomeruli: T Bowman’s cap-
sule

Capsular cells: T Satellite cells, of pe-
ripheral neurons

Capsular epithelium, of Bowman’s
capsule (parietal wall, pars externa
capsulae glomeruli*): A layer of poly-
gonal, flattened 1 epithelial cells (E)
with T perikarya bulging slightly to-
ward T Bowman'’s space (BS). T Epithe-
lium rests upon a basal lamina (BL),
which is frequently multiple. Mitochon-
dria and rough endoplasmic reticulum
are relatively well developed; through
cytoplasm run bundles of contractile T
actinlike microfilaments  (asterisk),
whose contraction may influence
glomerular filtration rate through an
increase in pressure within Bowman’s
space. (Fig. = rat)

Capsular space : ] Bowman's space

Capsule (capsula®): A well-delimited
envelope of variabie thickness sur-
rounding an organ or part of it. In
general, C. consists of T dense con-
nective tissue, except for C. of T lens, 1
vitreous body, and T renal glomerulus.

Capsule, of chondrocyte (territorial
matrix): A deeply T basophilic and 1



metachromatic zone (C) of T cartilage
matrix, 1-3 um wide, surrounding 1
chondrocytes (Ch) and T isogenic
groups (IG). Stainability of C. is based
on presence of concentrated T chon-
dromucoprotein. Under light micro-
scope, there is, in general, a narrow
space {(arrowheads) between C. and
chondrocyte as a result of shrinkage
of latter during T fixation. Under trans-
mission electron microscope, C. ap-
pears as a clear zone around chon-
drocyte and contains delicate T col-
lagen microfibrils (CF) in close contact
with T matrix vesicles (MV). Amount of
chondromucoprotein is considerably
lower in interterritorial matrix (ITM).

Capsule, of encapsulated nerve
endings: A sheet of variable thickness
composed of several layers of flat-
tened cells intermingled with T reticular
and T collagen fibrils. C. is a continu-
ation of T perineurium and attains its
greatest thickness in T corpuscles of
Vater-Pacini.

Capsule, of Glisson: T Capsule, of
liver

Capsule, of joint (capsula articularis*):
A thick layer of T dense connective tis-
sue (Cp) enveloping a T diarthrosis.
Structure: 1) T Synovial membrane
(SM) = inner layer of C. containing
numerous blood (BV) and lymphatic
vessels, as well as sensitive nerve
endings. 2) Fibrous layer or fibrous
capsule (FL) = a poorly vascularized
and innervated dense connective tis-
sue sheet continuous with T perios-
teum (P); this layer is subdivided into
an inner portion with longitudinally (L)
and an outer portion with circularly (C)
oriented T collagen fibers. Depending
on anatomical localization of diarthro-

sis, collagen bundles may have other
directions. Thickenings of C. form in-
tra-articular ligaments.

Capsule, of lens (capsula lentis*): A
thick basal lamina (CL) of lens epithe-
lium (LE). On anterior surface of T lens,
C. measures 10-18 um, whereas on
posterior it is 5-9 um thick. C. is com-
posed of T glycoproteins synthesized
in thin layers (L) by lens epithelium.
Material of C. is an elastic network
formed of short, interwoven 3 to 5-nm-
thick microfilaments (F). C. isolates
lens from rest of body; it is imperme-
able to T macrophages and antigens,
but plays an important role in lens me-
tabolism. C. serves as insertion site for
T zonular fibers. Elasticity of C. is
essential for eye accomodation.

Rafferty, N., Esson, E.A.: J. Ultrastruct.
Res. 46,239 (1974)

Capsule, of liver (capsule of Glisson):
A thin layer of moderately T dense con-
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nective tissue (G) enclosing T liver and
covered by peritoneal T mesothelium
(P). From C., connective tissue extends
into peripheral zone of liver T paren-
chyma separating T lobules and sur-
rounding vessels and T bile pathways.
(Fig. = human)

Capsule, of lymph node (capsula*): A
thin layer of T dense connective tissue
(C) enclosing T lymph nodes. C. con-
tains some T fibroblasts, occasional 1
smooth muscle cells, and a network of
fine T elastic fibers. To outer surface of
C. adheres some T adipose (A) and T
loose connective tissue; inner aspect
of C. is well delimited and lined by T lit-
toral cells (LC) of T marginal sinus
(MS), which at convex side of lymph
node separates C. from cortical T pa-
renchyma {CP), except in areas of the
T hilus, where C. is thickened. C. is tra-
versed by afferent lymphatic vessels
(LV), whose T endothelium (E) is con-
tinuous with littoral cells. C. sends nu-
merous trabeculae into T parenchyma.

Capsule, of prostate (capsula pro-
statica*): A thick T dense connective
tissue (C) surrounding T prostate and
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continuous with prostatic T stroma (S).
Together with many T elastic fibers, T
muscular arteries (A), T veins (V), and
strands of T smooth muscle cells (MC)
continuous with those scattered in T
stroma, C. contains, at periphery, oc-
casional T skeletal muscle fibers be-
longing to diaphragma urogenitale.
(Fig. = human)

Capsule, of spleen (tunica fibrosa* et
tunica serosa*): A T dense connective
tissue (C) enveloping splenic T paren-
chyma and forming T trabeculae;
thickened in area of T hilus. Outer as-
pect of C. is covered by peritoneal 1
mesothelium (P). In some species, C.
may contain T smooth muscle cells
(rarein man). (Fig. = human)

Capsule, of spienic nodules: A thin
layer (Cp) of elongated 1 reticular cells
delimiting T splenic nodules (SN) from
T red pulp or diffuse T lymphatic tissue
in T lymphatic nodules. C. is covered by
a mass of small T lymphocytes, and is
therefore invisible on T paraffin 1 sec-
tions; it is visible on T semithin sections.
CA = Tcentral artery (Fig. = dog)

Capsule, of Tenon (fascia oculi, va-
gina bulbi*): A T dense connective tis-
sue sheath (C) enveloping outer as-
pect of 1 sclera (S) and setting it apart
from orbital T adipose tissue (AT). A
narrow 1 episcleral space (ES) separ-
ates C. from sclera. C. begins at T optic
nerve (ON) and terminates just anteri-
or to attachment of extrinsic ocular
muscles (EM); anteriorly, it reaches
bulbar T conjunctiva (BC). C. serves as

spherical articular surface for move-
ments of T eyeball.

Capsule, of testis: T Tunica albu-
ginea, of testis

Capsule, of thymus: A thin layer of
moderately T dense connective tissue
enclosing the T thymus. C. contains a
variable number of T macrophages, T
mast cells, T plasma cells, eosinophilic
1 granulocytes, and T adipose cells.
During T involution of organ, adipose
cells increase in number. Septa arise
from C. separating thymic lobules.

Capsule, of vitreous body: T Vitreous
body

Caput gallinaginis: T Colliculus se-
minalis

Carbohydrates: A group of chemical
compounds including small mole-
cules, such as glucose and sucrose
(= mono- and disaccharides), and
macromolecular substances, such as
starch and T glycogen ( = polysac-
charides). C. are among most impor-
tant energy-supplying materials used
by cells.

Sharon, N.: Sci. Am. 243/5, 80 (1980)

Cardia (cardiac orifice, ostium car-
diacum*): Opening of T esophagus in-
to T stomach, characterized by T
esophagogastric junction.

Cardiac area (cardiac portion, pars
cardiaca*); A ring-shaped zone (CA)

of T stomach, about 5-30 mm wide,
surrounding T cardia (C) and charac-
terized by presence of T cardiac
glands. Layers as in stomach. F = 1
fundus, of stomach

Cardiac glands, esophageal (glandu-
lae cardiacae esophagi*). Inconstantly
branched and coiled T mucous glands
in lower part of T esophagus, near 1
cardia. C. are similar to T cardiac
glands of stomach, are lined with cu-
boidal and columnar cells, and have
frequent ampullar dilatations.

T Esophageal glands proper

Cardiac glands, of stomach (glandula
cardiaca*); Richly ramified, slightly
coiled, 1 tubular glands (CG) located
in T cardiac area of T stomach. C. are
lined solely by columnar, mucus-pro-
ducing cells beginning at T esophago-
gastric junction (EGJ). Cells have a
basal flattened nucleus; supranuclear
portion of cell is occupied by a large
quantity of T mucous droplets. Glands
open directly into T foveolae gastricae
(arrows). T Enterochromaffin cells and
occasional ampullar enlargements
(asterisk) are present in C. C. contrib-
ute to formation of gastric juice by se-
cretion of T mucus, calcium phos-
phate, sodium and potassium bicar-
bonate, and sodium and potassium
chloride.

Helander, H.F.: Int. Rev. Cytol. 70, 217
(1981); Krause, W.J., vey, K.J., Baskin,
W.N., Mac Kercher, P.A.: Anat. Rec.
192,59 (1978)

Cardiac muscle (musculus car-
diacus®): A kind of T muscular tissue
composed of transversally striated very
ramified T cardiac muscle fibers (MF),
which anastomose to form a complex
three-dimensional network constitut-
ing T myocardium. T Intercalated discs
(D) divide fibers into T cardiac muscle
cells (arrows). Structure of transverse T
bands is identical to that of 1 skeletal
muscle fibers. Between fibers, there is
an abundant T endomysium (E), rich in



blood and lymphatic capillaries (Cap)
and nerve fibers.

Cardiac muscle cells (myocytus car-
diacus®): Simple or branched seg-
ments of a T cardiac muscle fiber (100—
150 um long and 10-20 pm thick), limi-
ted by two or more T intercalated discs
(D). C. contain one to two nuclei (N} in

a central position. T Myofibrils (Mf) are
longitudinally oriented, diverging as
they approach nuclear poles and
leaving a conical sarcoplasmic zone, T
endoplasm (arrow), in which are lo-
cated mitochondria, Golgi apparatus,
rough endoplasmic cisternae, part of T
glycogen contained in cell, a few T lipid
droplets, occasional 1 lysosomes, T Ii-
pofuscin granules (Lf) (in the aged),
and T atrial granules. Mitochondria
(M) are large and abundant; they are

disposed in rows along myofibrils and
possess many densely packed cristae;
between ends of mitochondria, lipid
droplets can be found. Arrangement in
T sarcoplasm of T actin and T myosin
myofilaments forms the T bands char-
acteristic of T striated muscles (T A, 1
I, TH, TM, T2). Actin myofilaments an-
chor to transversal portion (TP) of in-
tercalated disc. Myofilaments are not
attached to longitudinal portion (LP)
of intercalated disc, which is covered
by hexagonal arrays of T membrane-
associated particles. Sarcoplasmic re-
ticulum (SR) and T T-tubules are simi-
lar, but not identical, to those of T
skeletal muscle; they form T dyads.
Outer aspect of 1 sarcolemma (S) is
covered with a basal lamina (BL) rein-
forced by a network of 1 reticular and
delicate T collagen fibrils (F).

1 Striated muscle fibers, molecular bi-
ology of contraction of; T Striated
muscle fibers, morphology of contrac-
tion of

Segretain, D., Rambourg, A., Clermont,
Y.: Anat. Rec. 200,139 (1981)

Cardiac muscle cells, in pulmonary
veins: A [ayer of T cardiac muscle cells
exists in adventitia of T pulmonary
veins near junction with left atrium. In
some animals (bat, rat, shrew), C. con-
tribute to formation of media and ex-
tend deeply into intrapulmonary veins.
Contraction of C. acts as a dynamic
valve to facilitate venous return.

Cardiac muscle cells, mechanism of
contraction in: T Striated muscle fi-
bers, morphology of contraction of

Cardiac muscle cells, sarcoplasmic
reticulum of (reticulum sarcoplas-
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maticum*): A system of relatively
simple, longitudinal, smooth channels
(SR} extending over full length of T sar-
comere (Sm); T sarcoplasmic reticulum
occupies longitudinal clefts between 1
myofibrils (Mf). Instead of 1 terminal
cisternae, small terminal expansions
(E) contact T-tubules and form T dyads
(Dy) rather than T triads. Some expan-
sions of sarcoplasmic reticulum are
applied to inner aspect of 1 sarcolem-
ma (S) forming T subsarcolemmal
cisternae (SC).

T Cardiac muscle cells, T-tubules of

Scales, D.J.: J. Ultrastruct. Res. 83 1
(1983)

Cardiac muscle cells, T-tubules of
(tubulus transversus™): Deep transver-
sal invaginations of T sarcolemma (S)
into T sarcoplasm at level of T Z-line. T-
tubules in T cardiac muscle cells are
much larger than in T skeletal muscle,
permitting 1 basal lamina (BL) to ex-
tend into T-tubules as a thin intratubu-
lar coating. C. contribute to exchange
of metabolites between cardiac
muscle cells and extracellular space
and aid in transmission of electric im-
pulses. (See fig. under 1 Cardiac
muscle cells, sarcoplasmic reticulum
of)

Cardiac muscle fibers (myofibra car-
diaca*): Ramified cords of T cardiac
muscle cells held together by Tinterca-
lated discs and anchoring to 1T cardiac
skeleton.

1 Cardiac muscle

Cardiac muscle, regeneration of : Re-
pair of cardiac muscle is impossible

Cardiac skeleton: A T dense connec-
tive tissue of heart separating auricu-
lar from ventricular musculature. C. is
composed of four T annuli fibrosi, two
1 trigona fibrosa, and T septum mem-
branaceum. C. is supporting tissue of
heart and insertion zone for T cardiac
muscle fibers.

Cardiovascular system (blood circu-
latory system, circulatory system, sys-
tema cardiovasculare*): A specialized
circuit of continuous, closed branch-
ing tubes ( T blood vessels) carrying 1
blood pumped by T heart. Arrows indi-
cate direction of blood fiow; T
microvascular bed is framed. (Terms
marked with an asterisk are explained
under corresponding letters)

T Microvasculature
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Carina, of trachea (carina tracheae*):
A cartilaginous sagittal ridge situated
at lower end of windpipe where it
divides into two primary T bronchi.
Here, C. receives additional support
from last T cartilage of Ttrachea, which
extends below bifurcation. Structure of
C. corresponds to that of T trachea.

Carotenoids: A group of yellowish to
orange liposoluble exogenous 1 pig-
ments formed in several kinds of veg-
etables (carrots, tomatoes). Because
of their solubility in fat, C. are classed
as T lipochromes. Ingested with food,
C. are responsible for color of T adi-
pose tissue, reticular zone of T adrenal
gland, T yolk, and 1 corpus luteum.
Some C. are provitamins and may be
converted into vitamin A in body.

Carotid body (intercarotid body,
glomus caroticum®): An inconspicu-
ous highly vascular T paraganglion at
bifurcation of each common carotid
artery near T carotid sinus (CS). Struc-
ture: 1) Fine connective capsule (C). 2)
T Parenchyma = clusters and strands
of granular T chromaffin T glomus cells
type | surrounded by nongranular 1
glomus cells type Ii. 3) Sinusoidal 1
capillaries (Cap) in close contact with
both kinds of cells. 4) Efferent nerve fi-
bers of sinus branch of glossopharyn-
geal nerve and postganglionic fibers
of sympathetic superior cervical
ganglia form a dense network and
contact type | cells. 5) Some 1 free
nerve endings are present in T peri-
capillary spaces. Excitatory impulses

generated in these fibers (suspected to
be true chemoreceptor nerve endings)
are transmitted to vasomotor center of
medulla oblongata. C. is an endocrine
organ and a T chemoreceptor reacting
to a fall in oxygen concentration, an
increase in carbon dioxide, and a de-
crease in blood pH. C. gives a positive
T chromaffin reaction.

Abraham, A.: Z. mikrosk.-anat. Forsch.
95,33 (1981); Biscoe, T.J.. Physiol. Rev.
51, 437 (1971); Bock, P.. The
Paraganglia. In: Handbuch der mikro-
skopischen Anatomie. Vol. 6, Part 8.
Berlin, Heidelberg, New York: Springer-
Verlag 1982; Verna, A.: Int. Rev. Cytol.
60, 271 (1979)

Carotid sinus (baroreceptor field,
sinus caroticum*): A slight dilatation of
initial segment of internal carotid ar-
tery at bifurcation of common carotid
artery opposite T carotid body. Media
of C. is characterized by an increase in
thickness of T elastic laminae com-
pared with other parts of arterial wall;
adventitia is relatively thick. Both are
very rich in nerve endings from carotid
branch of glossopharyngeal nerve.
Nerve terminals are located in inner
third of adventitia; they show local
thickenings filled with numerous
mitochondria and T glycogen parti-
cles. Nerve endings react to changes
in blood pressure, they are, therefore,
considered T baroreceptors. Groups of
T glomus cells type | have been found
outside adventitia.

Clarke, J.A., Burgh Daly de, M.: Cell Tis-
sue Res. 216, 603 (1981); Gorgas, K.,
Reinecke, M., Weihe, E., Forssmann,
W.G.: Anat. Embryol. 767, 347 (1983);
Yates, R.D., Chen, |.: Cell Tissue Res.
205,473 (1980)

Carrier proteins: Substances bound
to certain hormones ( T steroid hor-
mones, T thyroxin) for their transport in
blood.

Cartilage (textus cartilagineus®): An
avascular T supporting tissue com-
posed of cells, T chondrocytes, and a
solid intercellular matrix. Latter con-
sists of fibers ( 1 collagen, T elastic)
and 1 cartilage ground substance.
With a few exceptions, each piece of C.
is surrounded by T perichondrium.
There are three kinds of C.: elastic, fi-
brous, and hyaline T C.

Anderson, D.R.: Am. J. Anat. 774, 403
(1964); Hall, BK. (ed.): Cartilage. Vols.
1-3. New York: Academic Press 1983;
Thyberg, J.: Histochem. J. 9, 259 (1977)

Cartilage, appositional growth of: T
Cartilage, growth of

Cartilage, articular: T Articular car-
tilage

Cartilage bones (endochondral
bones, osteochondral complexes): 1
Bones formed in place of cartilaginous
model after its almost total destruction
in course of indirect T bone formation.
C. include base of skull, vertebrae, pel-
vis, and bones of extremities.

Cartilage, calcification of: In hyaline
and fibrous T cartilage, mechanism of
C. is principally the same as in calcifi-
cation of T bone. However, spreading
of T hydroxyapatite crystals from T ma-
trix vesicles to surrounding T cartilage
ground substance is impaired, either
because of too low a concentration of
calcium ions or because chemical
composition of T cartilage ground sub-
stance is not suitable for hydroxyapa-
tite deposition.

Ali, S.Y.: Calcification of Cartilage. In:
Hall, B.K.: Cartilage. Vol. 1. New York;
Academic Press 1983; Bonucci, E.,
Dearden, L.C.. Fed. Proc. 35 163
(1976); Davis, W.L., Jones, R.G., Knight,
J.P., Hagler, K.H.: J. Histochem. Cyto-
chem. 30,221 (1982)

Cartilage canals (canalis cartilagi-
nis*): Channels (CC) running through
large masses of hyaline T cartilage
[costal cartilages, T epiphyses (E) of
long bones, etc.]. C. are lined by a thin
T perichondrium (P) composed of
primitive connective tissue cells (TC),
which may fuse to form T chondro-
clasts (Ch) or differentiate into T os-
teoblasts. C. contain large blood
vessels, capillaries, and 1 fibroblasts.
C. not only play an important role in
nourishment of large cartilaginous



pieces, but also, because of osteo-
blasts, in establishment of secondary
ossification centers.

1 Bone formation, indirect

Kugler, J.H., Tomlinson, A., Wagstaff,
A, Ward, S.: J. Anat. 129,493 (1979)

Cartilage cells: T Chondrocytes

Cartilage, collagen in: Present in all
kinds of T cartilage. Because of its con-
centration, visible under ordinary light
microscope in fibrous T cartilage, but
masked by matrix T chondromucopro-
tein in elastic and hyaline cartilage;
here, T collagen fibers are visible in po-
larized light or with transmission elec-
tron microscope. In all kinds of car-
tilage, collagen fibers display a normal
cross striation. In general, fibers are
randomly distributed, but in fibrous
cartilage and in some pieces of hyaline
cartilage they are organized in
bundies whose direction corresponds
to mechanical forces acting on these
cartilaginous pieces. C. belongs to
type llcollagen.

T Collagen, types of

Fahmy, A. Hillman, W., Talley, P,
Long, V.: Am. J. Bone Joint Surg. 574,
802 (1969); Mayne, R., Vondermark, K.:
Collagens of Cartilage. In. Hall, B.K.
(ed.): Cartilage. Vol. 1. New York: Aca-
demic Press 1983

Cartilage, degeneration of: Gradual
reduction in capacity of T chondro-
cytes to produce T chondromucopro-
tein induces decrease of waterin Tcar-
tilage matrix and T collagen fibers be-
come unmasked; elastic T cartilage
hardly degenerates.

1 Asbestos cartilage

Cartilage, development of: T Car-
tilage, histogenesis of

Cartilage, effects of hormones on: |
Cartilage, histophysiology of

Cartilage, elastic (cartilago elastica®):
A kind of T cartilage characterized by
a network of branching 1 elastic fibers
(E) up to 2 pm thick and occasional 1
to 2-um-thick fenestrated T elastic
lamellae (L) in intercellular substance.
In peripheral zone, C. also contains 1
collagen fibers (CF), which in contrast
to elastic fibers are masked by T chon-
dromucoprotein; both fibers are con-
tinuous with T perichondrium (P). 1
Chondrocytes (Ch) of C. are round or
oval in shape with an ultrastructure
corresponding to that of chondrocytes
of other cartilages. In deep zone of C.,
chondrocytes form small 1 isogenic
groups of only two to four cells. C.
does not calcify with age. Cap =
capillary

T Epiglottic cartilage

Cox, RW.: J. Anat. 123 283 (1977);
Kostovié-KneZevi¢, Lj., Bradamante, Z.,
Svajger, A.: Cell Tissue Res. 218, 149
(1981); Nielsen, E.H., Bytzer, P.: J. Anat.
129,823 (1979)

Cartilage, elastic, of the body: The 1
cartilage of 1 auricle, external T audi-
tory meatus, T auditory tube, 1 epiglot-
tis, vocal process of 1 arytenoid car-
tilage, corniculate cartilage, and bron-
chial cartilage in small secondary 1
bronchi.

Cartilage, fibrous (fibrocartilage, car-
tilago fibrosa*): Very solid T cartilage
characterized by a large amount of
strong collagen fibers (CF). Only inim-
mediate vicinity of T chondrocytes (Ch)
is T chondromucoprotein of T cartilage
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ground substance in sufficient con-
centration to mask fibers; elsewhere
they are visible under ordinary micro-
scope. Chondrocytes are single or in
small T isogenic groups of two cells;
their inner structure corresponds to
that of other T chondrocytes. In some
cases, C. is continuous with T dense
connective tissue of 1 ligaments of 1
joints; in 1 intervertebral disks and 1
symphysis pubis, C. is continuous with
hyaline T cartilage. (Fig. = human)

Cartilage, fibrous, of the body: T The
cartilage of symphises ( T symphisis
pubis, T intervertebral disc), T articular
discs of bones which develop by
direct 1 bone formation (mandibula,
clavicula), borders of glenoid fossa of
shoulder joint, cotyloid ligament of
acetabulum, and at sites of junctions
of some Ttendons with T bones.

Cartilage, ground substance of: A
firm homogenous mass rich in T chon-
dromucoprotein and therefore T PAS-
positive, 1 basophilic, and T metachro-
matic. C. is produced by T chondro-
cytes partially in diffuse form and par-
tially in form of T matrix granules. 1 Col-
lagen and 1 elastic fibers are scattered
throughout C. In hyaline and elastic 1
cartilage, C. prevents collagen fibers
from being observed in ordinary light.

Hall, B.K. (ed.): Cartilage. Vol.1. New
York: Academic Press 1983; Kuettner,
B.K., Pauli, B.U,, Gall, G., Memoii, V.A,,
Schenk, RK.. J. Cell Biol. 93 743
(1982); Takagi, M., Parmiey, R,, Toda,
Y., Austin, R.L.. J. Histochem. Cyto-
chem. 30, 1179 (1982)

Cartilage, growth of: 1) Appositional
growth = a progressive deposition by
T chondroblasts (Cb) of inner chon-
drogenic layer of T perichondrium (P)
of additional layers of intercellular
substance (IS) on surface of cartilage
causing its growth in width. 2) Intersti-
tial growth = T mitoses (M) of T chon-
drocytes (Cc) giving rise to formation
of 1 isogenic groups (IG) and a conse-
quent increase in production of T car-
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tilage matrix (CM). In this way, car-
tilaginous piece expands from within.
This manner of growth is limited to
moderately young cartilage.

Cartilage, histogenesis of: T Mesen-
chymal cells (MC) aggregate to form 1
protochondral tissue (PT) in which
they differentiate into T chondroblasts
(Ch), which surround themselves with
T cartilage matrix {CM). Chondroblasts
finally differentiate into T chondrocytes
(Cc) situated within their own T
lacunae. Continuing growth of car-
tilage is assured by appositional and
interstitial growth.

1 Cartilage, growth of

Hall, B.K. (ed.): Cartilage, Vol.2. De-
velopment, Differentiation, and
Growth. New York: Academic Press
1983; Knese, K.-H.: Gegenbaurs mor-
phol. Jahrb. 125, 758 (1979)

Cartilage, histophysiology of: 1) Ef-
fects of vitamins: Vitamin A stimulates
maturation of T epiphyseal plates; vita-
min C is needed for synthesis and

maintenance ot 1 collagen fibers and 1
cartilage ground substance; vitamin D
stimulates calcification of cartilage. 2)
Effects of hormones: T Growth hor-
mone stimulates secretory activity of
chondrocytes and mitotic activity in
epiphyseal plates; T thyroxin stimulates
metabolism of chondrocytes; T estro-
gens and male sex hormones encour-
age growth of cartilage and fibril-
logenesis; T ACTH and T cortisol retard
maturation of cartilage and its re-
placement by bone at level of epi-
physeal plate.

1 Somatomedins; T Somatostatin

Cartilage, hyaline (cartilago hyalina*):
The most frequent kind of 1 cartilage
in body, with a solid glasslike T car-
tilage matrix (CM) and T chondrocytes
(Ch) lodged in their own T lacunae (L).
T Isogenic groups are frequent in C.
and composed of many cells, particu-
larly in deep zone of C. T Mitoses (ar-
row) within C. are an expression of in-
terstitial growth. T Chondromucopro-
tein prevents observation of T collagen
fibers (CF) and fibrils (F) in ordinary
light; both are visible in poiarized light
and with transmission electron micro-
scope. In most C. pieces, fibers are
randomly disposed but always contin-
uous with T perichondrium (P). With
age, C. many calcify and be replaced
by bone; in some cases, C. undergoes
degeneration forming T asbestos car-
tilage. Like other cartilages, C. is de-
void of blood and lymphatic vessels,
nerve fibers, and T wandering cells.

1 Cartilage, growth of

Stofft, E., Graf, J.: Acta Anat. 716, 114
(1983)

Cartilage, hyaline, of the body: The
cartilage of embryonal model, T epi-
physeal plates, T synchondroses, 1 ar-
ticular cartilage, costal cartilage, nasal
cartilage, thyroid cartilage, T arytenoid
cartilage (partially), triticeal cartilage,
tracheal 1 cartilage, and bronchial
cartilage in primary large and medium
secondary T bronchi.

Cartilage, interstitial growth of: T
Cartitage, growth of

Cartilage matrix: A metachromatic, T
PAS-positive, strongly T basophilic
mass surrounding single T chondro-
cytes and T isogenic groups. C. con-
sists of T cartilage ground substance
and fibers ( T collagen and T elastic fi-
bers). C. also contains T matrix
granules; topographically, it is divided
into territorial matrix (= T capsule, of
chondrocyte) and T interterritorial ma-
trix.

Thyberg, J.: Histochem. J. 9, 259 (1977)

Cartilage, matrix vesicles of: T Car-
tilage, calcification of; T Matrix vesicles

Cartilage, nutrition of : T As avascular
tissue, T cartilage is nourished by diffu-
sion through 1 cartilage matrix from T
perichondrium. Since diffusion rate is
low, C. is classified among 1 bradytro-
phic tissues.

1 Cartilage canals

Cartilage, of auditory tube (cartilago
tubae auditivae®): T Auditory tube; T
Cartilage, elastic

Cartilage, of external auditory
meatus (cartilago meatus acustici*): T
Auditory meatus, external; T Cartilage,
elastic

Cartilage, regeneration of: Possible
only in growing cartilage due to chon-
drogenic activity of T perichondrium. In
damaged adult cartilage, T regenera-
tion produces only T dense connective
tissue. In cases of experimentally dam-
aged T cartilage matrix, T chondro-
cytes are able to compensate its loss.

Cartilage, transplantation of: Pos-
sible with success in autografts; allo-
grafts die but induce a chondrogenic
or osteogenic reaction; T perichon-
drium must be present.

T Transplantation

Cartilage zones, in bone growth: T
Bone formation, indirect

Cartilagelike tissue: T Chondroid tis-
sue



Cartilages, of larynx (cartilagines
laryngis*): Pieces of hyaline and elas-
tic 1 cartilage forming skeleton of 1
larynx.

Cartilages, of trachea (cartilagines
tracheales™): About 15-20 horseshoe-
shaped hyaline rings (C) with an outer
1 perichondrium considerably thicker
than their inner perichondrium (P). A
system of crossing collagen fibers (F)
running from external to internal
perichondrium is visible in polarized
light (inset). C. are bound together by
1 fibroelastic tissue to a vertical
column forming tracheal skeleton.

Caruncle, lacrimal: T Lacrimal

caruncle

Casein: A nutritive T milk protein pro-
duced by epithelial cells of lactating 1
mammary gland. C. is released to-
gether with dissolved milk proteins in
form of T casein granules.

Casein granules (granulum proteini*);
Very dense, spherical membraneless
structures (P), measuring 70 nm — 0.5
pm in diameter, found in alveolar lu-
men of lactating 1 mammary gland
and in secretory vacuoles (SV) of its
epithelial cells. C. are composed of a
micellar agglomeration, 25 nm in di-
ameter, arranged in a crystalline lat-
tice. C. are synthesized on ribosomes
of rough endoplasmic reticulum and

then pass into its cisternae to be trans-
ferred to Golgi apparatus, where pro-
teins condense within  secretory
vacuoles. By fusion of membranes of
these vacuoles with plasmalemma, C.
are released from cells by an T eccrine
secretion. (Fig. = rat)

1 Lactation

Castration cells: Hypertrophic and
strongly vacuolized T gonadotropes
occurring in T adenohypophysis after
castration.

Kurosumi, K, Fujita, H.. Functional
Morphology of Endocrine Glands.
Stuttgart: Georg Thieme 1975

Catalase: An enzyme present in matrix
of T peroxisomes and responsible for
positive peroxidase reaction of these 1
organelles. (See biochemistry texts for
further information)

Fahimi, H.D.: J. Cell Biol. 43, 275 (1969)

Catecholamine storage granules
(chromaffin granules). Cytoplasmic
granules containing T catechol-
amines.

1 Epinephrine storage granules; T Nor-
epinephrine storage granules

Winkler, H., Smith, AD.: The Chromaf-
fin Granule and the Storage of Cate-
cholamines. In: Blaschko, H., Sayers,
G., Smith, A.D. (eds.): Handbook of
Physiology, Vol. VI. Adrenal Gland.
Baltimore: Waverly Press 1975

Catecholamines: Chemical sub-
stances belonging to group of pyro-
catechols with an alkylamine lateral
chain. In presence of an agueous so-
lution of metallic salts, or other oxidiz-
ing agents, C. give a positive 1
chromaffin reaction. Most important C.
are T epinephrine and T norepineph-
rine, produced and released by corre-
sponding cells of adrenal medulla,
where they are contained inside T epi-
nephrine and 1 norepinephrine stor-
age granules. T Enterochromaffin cells
of 1 gastrointestinal tract, sympathetic
1 paraganglia, and type | T glomus
cells also produce C. Norpinephrine is
contained in T synaptic vesicles of 1
adrenergic nerve endings.

Cationic dyes: T Basic dyes

Caveolae, of endothelial cells (plas-
malemmal vesicles): T Micropino-
cytotic vesicles (C), about 60 nm in di-
ameter, formed by plasmalemma (P) of
1 endothelial cells (E). Fusion of sev-
eral C. produces 1 transendothelial
channels. C. are found in particularly
great numbers in continuous T capil-
laries. It is thought that C. are respon-
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sible in part for transendothelial trans-
port. C. are structurally very similar to
1 caveolae of T smooth muscle cells.
(Fig. = rat)

Karnovsky, MJ.; Shea, S.M.:

Microvasc. Res. 2,353 (1970)

Caveolae, of smooth muscle cells
(caveolae intraceliulares): T Micro-
pinocytotic vesicles (C), about 50 nm
in diameter, with unit membrane con-
tinuous with T sarcolemma (S) of 1
smooth muscle cell. C. may occur dur-
ing process of T vesiculation, either as
single C., more complex tubules (T), or
branched chains (Ch) of fused C. It is
thought that C. are both analogous to
and homologous with T T-system of
striated muscle fibers.

Forbes, M.S,, Rennels, M.L., Nelson, E..
J. Ultrastruc. Res. 67, 325 (1979); Saw-
ada, H.: Biomed. Res. 2 Suppl. 153
(1981)

Cavernous bodies, of clitoris (cor-
pora cavernosa clitoridis®): Short,
paired, cylindrical structures com-
posed of T erectile tissue and enve-
loped by a T tunica albuginea. C. are
homologous to 1 cavernous bodies of
1 penis and have an identical struc-
ture.

1 Clitoris

Cavernous bodies, of penis (corpora
cavernosa penis®). Two parallel ap-
posed cylinders (CC) forming dorsal
part of 1 penis; posteriorly, they sepa-
rate and affix to ascending rami of cor-
responding pubic bones. Structure: 1)
T Tunica albuginea (TA) = a dense fi-
brous capsule, about 1 mm thick, in
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which T collagen fibers are mainly ar-
ranged in an outer longitudinal and in-
ner circular layer; both are inter-
mingled with an elastic network. in an-
terior portion of penis, albugineae fuse
incompletely forming septum penis*
(SP). 2) T Erectile tissue = a sponge-
like system composed of trabecuiae
and T cavernous sinuses. Through
center of each C. runs T deep artery of
penis (DA) from which arise T helicine
arteries (HA). a) Trabeculae (T) = 1
dense connective tissue septa consist-
ing of 1 fibrocytes (F), occasional T fi-
broblasts (Fb), bundles of T smooth
muscle cells (MC), T collagen (Cf) and
1 elastic fibers (Ef), and helicine ar-
teries and capillaries. Trabeculae are
lined by an 1 endothelium (E) resting
on basal lamina. b) T Cavernous
sinuses (CS) = vascular spaces be-
tween trabeculae.

1 Erection

Mariani, G., Battaglia, G.: Arch. Ital.
Anat. Embriol. 82,285 (1977)

Cavernous sinuses, of cavernous
body of penis (cavernae corporum
cavernosorum®): Irregular honeycomb
spaces (S) separated by trabeculae
(T) into which terminal branches of T

helicine arteries (H) empty directly;
blood is drained by efferent veins. Ar-
rows = bundles of T smooth muscle
cells. (Fig. = human)

1 Cavernous bodies, of penis

Cavity, tympanic: T Tympanic cavity

C-cells, of pancreatic islets: A cate-
gory of rare, pale, nongranulated cells
found in T pancreatic islands of man,
rat, and guinea pig. C. have an ellipti-
cal nucleus, round mitochondria, a
prominent Golgi apparatus, a limited
number of dense T secretory granules
(SG), a few flattened and elongated
rough endoplasmic cisternae, occa-
sional lysosomes (Ly), and a small
number of free ribosomes. C. reston a
basal lamina (BL). Exact function of C.
is not known; it is thought they may
represent a stage in secretory cycle or
a degenerative form of both TA-and 1
B-cells of T pancreatic isiets.

Like, AA.:Lab.Invest. 16,937 (1967)

C-cells, of thyroid gland (clear cells,
parafollicular  cells, light cells,
mitochondria-rich cells, cellula
parafollicularis*): 1 Argyrophilic cells
located singly or in groups at periph-
ery of T thyroid follicles. C. have a com-
mon basal lamina (BL) with T thyroid
follicular cells, but unlike them, C.
hardly ever reach follicular cavity. C.
are round or polygonal with a globular
nucleus (N). Cytoplasm contains nu-
merous oval mitochondria, scattered
cisternae of rough endoplasmic re-
ticulum, a few lysosomes, and a mod-
erate amount of free ribosomes. From
well-developed Golgi apparatus (G)
arise osmiophilic T secretory granules
(SG), 25 nm in diameter, surrounded
by a T unit membrane. Central core of
granules is often separated from mem-
brane by a clear zone (inset). Granules

contain the hormone T calcitonin and
also, in some animals, T serotonin and
1 somatostatin. Release of calcitonin is
regulated by a positive T feedback by
blood calcium level. Hypercalcemia
provokes discharge of calcitonin from
C.; hypocalcemia has an opposite ef-
fect. C. are classed among the T
APUD-cells. Cap = capillary

Kameda, Y.: Arch. Histol. Jpn. 46, 221
(1983); Kameda, Y.. Cell Tissue Res.
225, 693 (1982); Kameda, Y., Oyama,
H., Endoh, M., Horino, M.; Anat. Rec.
204, 161 (1982); Nunez, E.A., Gershon,
M.D.: Int. Rev. Cytol. 52, 1 (1978); Zabel,
M.: Histochemistry 75, 419 (1982)

C-cells, of ultimobranchial body: En-
docrine cells morphologically identical
to those of thyroid 1 C-cells. Nonexist-
ent in man, C. produce 1 calcitonin in
some species (birds, reptiles).

T Ultimobranchial body

CCK-PZ: 1
creozymin

Cholecystokinin-pan-

Cecum (caecum®): A blind pouch lo-
cated at proximal end of large T intes-
tine between ileocecal valve and T ap-
pendix. Structure identical to that of 1
colon.

Snipes, R.L.: Anat. Embryol. 7157, 329
(1979)

Cell (cellula*): The smallest unit of a
living organism capable of indepen-
dent existence.

Alberts, B, Bray, D, Lewis, J., Raff, M.,
Roberts, K., Watson, J.D.. Molecular
Biology of the Cell. New York: Garland
Publishing 1983; Fawcett, DW.: The



Cell. 2nd edn. Philadelphia London
Toronto: W.B. Saunders Company
1981; Ude, J., Koch, M.: Die Zelle. Stutt-
gart: Gustav Fischer 1983

Cell axis: An imaginary line passing
through T centrosphere and center of
1 nucleus; in general, this line is per-
pendicular to T basal lamina if present.

Cell biology : T Cytology
Cell center: T Centrosphere
Cell coat: T Glycocalyx

Cell compartment: Different cell or T
organelle media separted from one
another by T cytomembranes (e.g., T
reticuloplasm separated from cyto-
plasmic matrix; mitochondrial mem-
brane space from T mitochondrial ma-
trix; T nuclear membrane from reticulo-
plasm).

Cell component: Any organized re-
gion of T cytoplasm composed of mac-
romolecular arrays (e.g., mitochon-
drion, cell membrane, microtubule,
ribosome, Golgi apparatus). C. is
formed by 1 cell constituents.

De Duve, C.. General Principles. In:
Roodyn, B.B. (ed.): Enzyme Cytology.
New York: Academic Press 1967

Cell constituents: Individual mole-
cules forming T cell components (e.g.,
lipids, proteins, sugars, T nucleic
acids).

Cell cortex: T Ectoplasm

Cell culture: Removal of living cells
from body and transfer to a natural or
artificial nutrient medium in vitro where
they can be kept for various periods of
time under well-defined conditions.

Cell cycle (cyclus cellularis*). Sum of
morphological and  biochemical
events occurring in life of a cell be-
tween its formation and end of its divi-
sion into two daughter cells. Four
phases: 1) G,-phase = postmitotic
phase; each T chromosome consists of
one DNA molecule. Duration is ex-
tremely variable and depends upon
type of cell and mitotic turnover — from
7 hin rapidly dividing cells to whole life
of an organism in nondividing or post-
mitotic cells (e.g., T neurons). In the lat-
ter case, cells abandon C. and remain
until cell death in so-called Go-phase.
However, some cells in this phase pre-
serve capacity of reacting to stimuli
and reintegrating C. 2)S-phase =
phase of synthesis; gradual replication
of DNA; each chromosome consists of

two DNA molecules, duration about 7
h. 3) Gy-phase = postsynthetic or
premitotic phase; duration about 4-5
h. Cells destined to be T polyploid
abandon C. in this phase; they can be-
come T binucleate through T amitosis
(A). Some of them become mononu-
clear by nuclear fusion (F) and can
reintegrate C. in G,-phase. 4) M-phase
= T mitosis; duration about 1 h.

T Generation time; T Interphase; 1
Somatomedins

Beserga, R.: N. Engl. J. Med. 304, 453
(1981); Hochauser, S.J., Stein, J.L.,
Stein, G.S.: Int. Rev. Cytol. 77,96 (1981);
Nurse, P.: Nature 280, 9 (1980); Roth-
stein, H.: Int. Rev. Cytol. 78,127 (1982);
Yanishevsky, R.M., Stein, G.H.: Int. Rev.
Cytol. 69, 223 (1981); Zajicek, G.,
Michaeli, Y., Regev, J.. Cell Tissue
Kinet. 12,229 (1979)

Cell death: A definitive arrest of all vi-
tal phenomena in a cell. C. can repre-
sent a genetically controlled event in
course of embryonal development and
in the healthy organism or it can be
provoked by physical and chemical in-
juries. Dying cells lose water, their
cytoplasm becomes denser and
strongly stained. Cell volume and in-
tensity of enzymatic activity decrease;
waste products ( T residual bodies, 1 li-
pofuscin) and/or, in some cases, T lipid
droplets accumulate in cytoplasm. Nu-
cleus undergoes either T karyolysis, T
karyorrhexis, or T karyopyknosis.

TNucleus, degeneration and death of

Bowen, |.D., Lockshin, R.A. (eds.): Cell
Death in Biology and Pathology. Lon-
don: Chapman & Hall 1981, Wyllie,
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AH., Kerr, J.F., Currie, AR.. Int. Rev.
Cytol. 68,251 (1980)

Cell differentiation: T Differentiation,
of cells

Cell division: T Meiosis; T Mitosis

Cell fractionation: A method of isola-
tion, from mechanically disrupted
cells, of nuclei, T mitochondria, T lyso-
somes, T secretory granules, and other
T cell components by means of density
gradient T centrifugation.

Cellinclusions: T Inclusions

Cell junctions: T Attachment devices;
Junctional complex, of epithelia

Cell membrane (cytolemma, plas-
molemma, plasmalemma, plasma
membrane, cytolemma*): A fine,

metabolically active sheath (CM) re-
presenting outer boundary of a living
cell; it separates internal cell milieu
from extracellular environment. C. is
visible under light microscope, due to
dye deposits upon it. Under trans-
mission electron microscope, C. ap-
pears as a 7.5 to 11-nm-thick trila-
minar sheath (also called T unit mem-
brane) composed of two external dark
protein layers (PL) and a central, elec-
tron-transparent, bimolecular phos-
pholipid layer (LL). Under very high
power, fine transversal bridges (B)
across phospholipid layer and globu-
lar structures (G) in protein layers are
visible. Free surface of C. is generally
covered by a T glycocalyx (Gc) of vari-
able thickness; C. underlies 1
cytoskeleton (C) of cell membrane on
cytoplasmic side.

1 Cell membrane, cytoskeleton of: 1
Cell membrane, models of

Jamieson, G.A,, Robinson, D.M. (eds.):
Mammalian Cell Membranes. Vol.2.
The Diversity of Membranes. London.
Butterworths 1977; Lodish, H.F., Roth-
man, J.E. Sci. Am. 240, 38 (1979);
Quinn, P.J.: The Molecular Biology of
Cell Membranes. London: Macmillan
1976; Singer, S.J.: Ann. Rev. Biochem.
43,805 (1975)
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Cell membrane, chemical composi-
tion of: Proteins make up about 50%
-60% of its dry weight; lipids 20%—
30% (mainly phospholipids, but also
cholesterol, lipoproteins, and liposac-
charides); and carbohydrates 10%, in
form of free oligosaccharides or
bound to fat and proteins.

Cell membrane, cytoskeleton of: A
very thin layer of proteins (C) attached
to cytoplasmic face of plasmalemma
(P) giving it rigidity and controlling
protein diffusion. C. is continuous with
T ectoplasm (E).

Kirkpatrick, F.H.: Bio Systems 77, 93
(1979); Nermut, M.V.: Eur. J. Cell. Biol.
25,265 (1981)

Cell membrane, freeze-cleaving of: T
Free-cleaving technique splits C. at
level of phopholipid fayer; resulting
image has two faces: 1) EF-face with
only a few 9-nm T membrane-associ-
ated particles (arrow) and some shal-
low pits (arrowheads); 2)PF-face
characterized by numerous 9-nm
membrane-associated particles (ar-
rows), Asterisk = fractured intercellu-
lar space (Fig. = 1 pinealocyte, rat)

1 Freeze-cleaving, terminology of

Branton, D., Bullivant, S, Gilula, N.S,,
Karnovsky, M.J., Moor, H., Mlhlethaler,
K., Northcote, D.H., Packer, L., Satir, B.,
Speth, V., Staehelin, L.A,, Streere, R.L.,
Weinstein, R.S.: Science 790, 54 (1975)

Cell membrane, functions of : Attach-
ment to other cells and to T basal lam-
ina, selective permeability, specific en-
zymatic activity through enzymes
bound to it, support for hormeonal and
immunological receptors, transmem-
branous transport { T macro- and 1
micropinocytosis, T endocytosis, T exo-
cytosis), movement ( T pseudopodia, T
filopodia, T tameilipodia), formation of
T myelin sheath, exchange of informa-

tion between cells, etc. (See physiology
texts for further information)

Kaplan, J.: Science 212,14 (1981)

Cell membrane, models of: Partially
hypothetical concepts intending to ex-
plain structure of cell membrane.
Among many others, following are the
most well known. 1) Classic concept of
Davson and Daniell: a) Between two
protein layers (PL) a bimolecular
phospholipid layer (LL) is situated. Hy-
drophilic ends (Hf) of its molecules are
in contact with protein layer, whereas
hydrophobic ends (Hb) intermingle
with one another. b) During fixation
with T osmium tetroxide, atoms of os-
mium (Os) penetrate protein layer and
partially into fipid layer, which results
in their blackening (c) and character-
istic structure as 1 unit membrane. 2)
Fluid mosaic model of Singer and
Nicolson: This modern concept postu-
lates that phospholipid layer (LL) is
fluid; it consists, as in classic model, of
a biomolecular layer of molecutes with
hydrophilic ends (Hf) in contact with
both watery cytoplasmic matrix (CM)
and extracellular milieu. Phospholipid
layer also includes cholesterol (Ch)
and glycolipids (Gip). Phospholipid
layer proteins (P) and protein aggre-
gates swim in this fluid, forming a mo-
saic. Some proteins extend throughout
entire phospholipid layer, others are
incorporated into it, whereas a third
group lie over and under it. Some pro-
teins send out, above the surface, 1

glycoprotein chains of various lengths
(Gpc), which constitute, together with
ends of the glycolipid molecules, the T
glycocalyx (Gic). This model explains
existence of bridges across phos-
pholipid layer, existence of T mem-
brane-associated particles within cell
membrane, and the latter's asymmetry

Gomperts, B.: The Plasma Membrane.
Models for Structure and Function.
New York: Academic Press 1977,
Robertson, 1.D.: J. Cell Biol. 97, 189s
(1981); Singer, J.S., Nicolson, G.L.: Sci-
ence 175,720 (1972)

Cell membrane, specializations of:
Structural differentiations of plas-
malemma comprising T attachment
devices and devices for increasing cell
surface ( T brush border, T stereocilia,
1 striated border, T microvilli).

Cell Surface: Surface Organization. In:
Organization of the Cytoplasm. Vol. 46,
Part 2. New York: Cold Spring Harbor
Symposia on Quantitative Biology
1982

Cell number: The adulft human or-
ganism consists of about 10'3-10"*
cells.

Cell organelles: T Organelles

Cell sap: T Cytoplasmic matrix

Cell shape: Depending on function,
cells may be globular, fusiform, stel-
late, flattened, cuboidal, columnar,
pyramidal, etc. Cells having an un-
usual C. are T podocytes, T phalangeal
cells, T pillars, etc.

Cell size: C. varies widely, ranging
from 5-6 um ( T granule cells, of cere-
bellar cortex; head of T spermatozoon)
to 150-200 um (secondary T oocyte).
Some T neurons exceed 1 min length.

Cell structure : A mammalian cell con-
sists of T protoplasm (= T nucleus and
T cytoplasm) enclosed by a T cell mem-
brane. Cytoplasm is composed of T or-
ganelies, T euplasm (not represented),
Tinclusions, and T cytoplasmic matrix.

1 Metaplasm

Carr, K.E,, Toner, P.G. Cell Structure.
An Introduction to Biomedical Electron
Microscopy. 3rd edn. Edinburgh, Lon-
don, Melbourne, New York: Churchill
Livingstone 1982



Cell surface protein: T Fibronectin

Cell wall: A cellulose layer of variable
thickness covering outer surface of
plant cell membrane.

Celloidin: An T embedding material
used in light microscopy especially for
preparation of T bone, sensory organs,
and CNS. C. embedding makes it pos-
sible to obtain 15 to 100 pm-thick sec-
tions of very large surfaces. C. is very
inflammable and explosive (nitrocel-
lulose).

Cells, A, of gastrointestinal tract: T A-
cells, of gastrointestinal tract

Cells, A, of pancreatic islets: T A-
cells, of pancreatic islets

Cells, A, of synovial membrane: 1
Synovial cells

Cells, absorptive : T Absorptive cells

Cells, acidophilic, of hypophysis: 1
Hypophysis, acidophilic cells of

Cells, ACTH: T Corticotropes

Cells, action of polypeptide hor-
mones on: T Polypeptide hormones,
action on the cell of

Cells, action of steroid hormones on:
1 Steroid hormones, action on the cell
of

Cells, adipose, brown: T Adipose
cells, brown

Cells, adipose, white: T Adipose cells,
white

Cells, adrenocortical: T Cells, of zona
fasciculata; 1 Cells, of zona
glomerulosa; T Cells, of zona reticular-
is

Cells, adrenocorticotropic: T Cortico-
tropes

Cells, adventitial: T Adventitial cells,
of bone marrow

Cells, AL: T A-like cells

Cells, alpha, of hypophysis: T Hypo-
physis, acidophilic cells of

Cells, alpha, of pancreatic islets: T A-
cells, of pancreatic islets

Cells, alveolar, of mammary gland: 1
Mammary gland, epithelium of

Cells, alveolar, type | and Il, of lung:
T Alveolar cells type land Il

Cells, amacrine : T Amacrine cells
Cells, ameboid: T Ameboid cells

Cells, annulate lamellae of: T Annu-
late lamellae

Cells, APUD: T APUD-cells

Cells, argentaffin: T Enterochromaffin
cells

Cells,
cells

argyrophilic: T Argyrophilic

Cells, attachment devices of: T At-
tachment devices

Cells, auditory: T Hair cells, of Corti’s
organ

Cells, automatic recognition of: 1
Automatic cell recognition

Cells, B: 1 B-lymphocytes

Cells, B, of pancreatic islets: T B-
cells, of pancreatic isiets

Cells, B, of synovial membrane: 1
Synovial cells

Cells, band: T Band neutrophils

Cells, basal granular: T En-

terochromaffin cells

Cells, basal, of epidermis: 1 Basal
cells, of epidermis

Cells, basal, of sebaceous glands: T
Sebaceous cells
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Cells, basal, of various epithelia: 1
Basal cells, of various epithelia

Cells, basket, of mammary gland: 1
Basket cells, of mammary gland

Cells, basket, of salivary glands: T
Basket cells, of salivary glands

Cells, basophilic, of hypophysis: 1
Hypophysis, basophilic cells of

Cells, beta, of adenohypophysis: 1
Thyrotropes

Cells, beta, of pancreatic islets: 1 B-
cells, of pancreatic islets

Cells, binucleate : T Binucleate cells

Cells, biological membranes of: 1
Cytomembranes

Cells, bipolar: T Bipolar neurons

Cells, border, of Corti’s organ: 1 Bor-
der cells, of Corti’'s organ

Cells, bronchiolar: T Bronchiolar epi-
thelium

Cells, brush: 1 Brush cells

Cells, C, of pancreatic islets: T C-
cells, of pancreatic islets

Cells, C, of thyroid gland: T C-cells, of
thyroid gland

Cells, C, of ultimobranchial body: T
C-cells, of ultimobranchial body

Cells, candidate stem: T Candidate
stem cells

Cells, capsular: T Satellite cells, of pe-
ripheral neurons

Cells, cardiac muscle: T Cardiac
muscle cells

Cells, castration: T Castration celis

Cells, centrifugation of: 1 Cell frac-
tionation

Cells, centroacinar: T Centroacinar
cells

Cells, chief, of carotid body : T Glomus
cells, of carotid body

Cells, chief, of chromaffin
paraganglia: T Glomus cells, of
carotid body, type I; T Paraganglia,
sympathetic
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Cells, chief, of gastric glands proper:
1 Chief cells, of gastric gtands proper

Cells, chief, of parasympathetic
paraganglia: T Paraganglia, para-
sympathetic

Cells, chief, of parathyroid glands: 1
Chief cells, of parathyroid glands
Cells, chief, organ: 1
Pinealocytes

of pineal

Cells, choristoma: T Choristoma cells

Cells, chromacity horizontal: T Hori-
zontal cells

Cells, chromaffin: T Chromatffin cells

Cells, chromophobic, of hypophysis:
T Hypophysis, chromophobic cells of

Cells, chromophobic, of pars inter-
media: T Hypophysis pars intermedia,
chromophobic cells of

Cells, ciliated, of bronchiolar epithe-
lium: T Bronchiolar epithelium

Cells, ciliated, of oviducts : T Oviducts,
epithelium of

Cells, ciliated, of tracheal epitheli-
um: T Trachea, epithelium of

Celis, ciliated, of uterus: T Uterus,
epithelium of

Cells, classes of : T Eucaryotes; T Pro-
caryotes

Cells, clear, of eccrine sweat glands:
T Clear cells, of eccrine sweat glands

Cells, clear, of parathyroid glands: 1
Chief cells, of parathyroid glands
Cells, clear, organ: 1
Pinealocytes

of pineal
Cells, clear, of taste buds: T Taste
buds, structure of

Cells, clear, of thyroid gland: T C-
cells, of thyroid gland

Cells, clump: T Clump cells

Cells, collagen-synthesizing: T Col-
lagen-synthesizing cells

Cells, colloid, of Langendorff: T Col-
loid cells, of Langendorff

Cells, cone : T Photoreceptors

Cells, cone, bipolar: T Bipolar cells, of
retina

Cells, cornified: T Horny cells

Cells, cortical, of hair shaft: T Cortical
cells, of hair shaft

Cells, cuticular: T Cuticle, of hair

shaft; T Cuticle, of the inner root
sheath; T Matrix cells, of hair

Cells, D, of gastrointestinal tract: T D-
cells, of gastrointestinal tract

Celis, D,, of gastrointestinal tract: 1
D,-cells, of gastrointestinal tract

Cells, D, of pancreatic islets: T D-
cells, of pancreatic islets

Celis, dark chief, of parathyroid
glands: 1 Chief cells, of parathyroid
glands

Cells, dark, of arched collecting tu-
bules: T Collecting tubules, of kidney

Cells, dark, of eccrine sweat glands:
T Mucoid cells, of eccrine sweat glands

Cells, dark, of pineal organ: T Intersti-
tial cells, of pineal organ

Cells, dark of taste buds: T Taste
buds, structure of

Cells, dark, problem of: T Dark cells,
problem of

Cells, decidual, of ovary: T Decidual
cells, of ovary

Cells, decidual, of uterus: T Decidual
cells, of uterus

Cells, delta, of hypophysis: T Delta
cells, of hypophysis

Cells, delta, of pancreatic islets: T D-
cells, of pancreatic islets

Cells, dendritic: 1 Dendritic cells

Cells, differentiation of: T Differenti-
ation, of cells

Cells, dust: T Alveolar macrophages
Cells,E: TE-cells

Cells, E, of pancreas: T E-cells, of
pancreas

Cells, EC: T Enterochromatffin cells

Cells, EC,: T Enterochromaffinlike
cells

Cells, EC,: T Motilin cells

Cells, ECL: T Enterochromaffinlike
cells

Cells, ectoplasmic zone of: 1 Ecto-
plasm

Cells, effector: T Effector cells

Cells, endocrine : T Endocrine cells
Cells, endocrine, of gastrointestinal
tract: T Endocrine cells, of gastrointes-

tinal tract

Cells, endoplasmic reticulum of: T
Endoplasmic reticulum

Cells, endoplasmic zone of: T Endo-
plasm

Cells, endothelial : T Endothelial cells

Cells, enterochromaffin: T En-
terochromaffin cells
Cells, enterochromaffinlike: 1T En-

terochromaffinlike cells

Celis, enteroglucagon-producing: T
A-cells, of gastrointestinal tract

Cells, ependymal : T Ependymal cells

Cells, epinephrine-producing: T Epi-
nephrine-producing cells

Cells, epithelial : T Epithelial cells

Cells, epithelial, of lung: T Alveolar
cellstypelandll

Cells, epithelial-reticular: T Epitheli-
al-reticular cells, of thymus

Cells, epithelioid : T Epithelioid cells

Cells, erythropoietin-responsive: 1
Erythropoietin-responsive cells

Cells, F: T Pancreatic polypeptide
cells; 1 Synovial cells

Cells, tacet: T Facet cells

Cells, fat: T Adipose cells, brown and
white

Cells, fat-storing: T Perisinusoidal
cells

Cells, fixed, of connective tissue
proper: T Fixed cells, of connective tis-
sue proper

Cells, follicle-associated : T M-cells

Cells, follicular, of adenohypophysis :
1 Follicular cells, of adenohypophysis



Cells, follicular, of ovarian follicles: T
Follicular cells, of ovarian follicles

Cells, follicular, of thyroid gland: T
Thyroid follicular cells

Cells, G: T G-cells

Cells, gamma: T Hypophysis, chromo-
phobic cells of

Cells, ganglion, of adrenal medulla: 1
Ganglion cells, of adrenal medulla

Cells, ganglion, of retina: T Ganglion
cells, of retina

Cells, ganglion, of spinal ganglion: 1
Ganglion celis, of spinal ganglion

Cells, gastrin: T G-cells
Cells, germ: T Germ cell

Cells, giant, of trophoblast: 1 Giant
cells, of trophoblast

Cells, glial: T Neuroglia

Cells, glomus, of aortic body: 1
Glomus cells, of carotid body

Cells, glucagon: T A-cells, of pan-
creatic islets

Cells, goblet: T Goblet cells

Cells, Golgi apparatus of: T Golgi ap-
paratus

Cells, graft-rejection: T Killer cells
Cells, granule: T Granule cells

Cells, granule, of cerebellar cortex: 1
Granule cells, of cerebellar cortex

Cells, granule, of cerebral cortex: 1
Granule cells, of cerebral cortex

Cells, granule, of olfactory bulb: 1
Granule cells, of olfactory bulb

Cells, granulosa lutein: T Granulosa
lutein cells

Cells, granulosa, of ovarian follicles:
T Granulosa cells, of ovarian follicles

Cells, ground substance of: T Cyto-
plasmic matrix

Cells, hair: T Hair cells, inner and
outer, of Corti’s organ

Cells, hair, of crista ampullaris: 1
Vestibular cells

Cells, halo: T Halo cells
Cells, helper: T Helper cells

Cells, hematopoietic stem: T Hemato-
poietic stem cells

Cells, hepatic: T Liver parenchymal
celis

Cells, hilus: T Hilus cells
Cells, “homing”: T “Homing”

Cells, horizontal, of Cajal: T Cajal's
horizontal cells

Cells, horny: T Horny cells
Cells, hyaloid: T Hyalocytes

Cells, hyaloplasm of: T Cytoplasmic
matrix

Cells, 1: Tl-cells

Cells, interdental : T Interdental cells

Cells, intermediate: T Trachea, epi-
thelium of

Cells, intermediate, neuroglial: T in-
termediate neuroglial celis

Cells, intermediate, of stria vascular-
is: T Striavascularis

Cells, interstitial, of Cajal: T Cajal's
interstitial cells

Cells, interstitial, of liver: 1

Perisinusoidal cells

Cells, interstitial, of ovary: T Intersti-
tial cells, of ovary

Cells, interstitial, of pineal organ: 1
Interstitial cells, of pineal organ

Cells, interstitial, of testis: 1 Intersti-
tial cells, of testis

Cells, isolation of: T Centrifugation,
density gradient

Cells, juvenile: T Juvenile celis

Cells, juxtaglomerular: T Jux-

taglomerular cells

Cells, K: T K-cells

Cells, lacis: T Mesangium, ex-

traglomerular

Cells, lining: T Littoral cells
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Cells, littoral, of bone marrow: T Lit-
toral cells, of bone marrow

Cells, littoral, of lymph nodes: T Lit-
toral cells, of lymph nodes

Cells, littoral, of splenic sinusoids: 1
Endothelial celis, of splenic sinusoids

Cells, liver parenchymal: 1 Liver pa-
renchymal cells

Cells, living, study of: T Cytology,
methods of

Cells, M: T M-cells

Cells, macroglia: T Astrocytes; 1 Oli-
godendrocytes

Cells, marginal: T Marginal cells, of
stria vascularis

Cells, mast: T Mast cells
Cells, matrix: T Matrix cells, of hair

Cells, medullary, of hair shaft: 1
Meduilary cells, of hair shaft

Cells, mesangial : T Mesangial cells

Cells, mesenchymal: T Mesenchymal
cells

Cells, mesothelial : T Mesothelial cells
Cells, microglia: T Microglia

Cells midget bipolar: T Midget bipolar
cells

Cells, mononuclear wandering: 1
Mononuclear wandering cells

Cells, motilin: T Motilin celis

Cells, mucoid, of sweat glands: T Mu-
coid cells, of sweat glands

Cells, mucous, of bronchial glands: 7
Bronchial glands

Cells, mucous, of gastric glands
proper: T Neck mucous cells

Cells, mucous, of gastric surface: 1
Surface mucous cells, of gastric mu-
cosa

Cells, mucous, of mucous and mixed
glands: T Mucous cells, of mucous
and mixed glands

Cells, mural: T Murai cells

Cells, myoeplthelial: T Myoepithelial
cells
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Cells, myoepithelioid: T Jux-

taglomerular cells
Cells, N: T N-cells

Cells, NEB: T NEB-cells

Cells, neck mucous, of gastric glands
proper: T Neck mucous cells, of gas-
tric glands proper

Cells, nerve: T Neurons

Cells, neurilemmal: T Schwann’s celis

Cells, neuroglial : T Neuroglia

Cells, neurosecretory: T Neurosecre-
tory neurons

Cells, nodal : T Nodal cells

Cells, nonpigmented, of ciliary body:
1 Ciliary body

Cells, norepinephrine-producing: 1
Norepinephrine-producing cells

“Cells, nurse’ : T Sertoli’s cells

Cells, of anterior column: T Motor
neurons

Cells, of Betz : T Betz's cells

Cells, of bone: T Osteoblasts; T Osteo-
clasts; T Osteocytes

Cells, of Béttcher: T Boticher’s cells

Cells, of Cajal: T Interstitial cells, of
Cajal; T Horizontal cells, of Cajal

Cells, of cartilage: T Chondroblasts; T
Chondroclasts; T Chondrocytes

Cells, of cervical glands: T Cervical
glands, cells of

Cells, of Clara: T Bronchiolar epitheli-
um

Cells, of Claudius : T Claudius’ cells

Cells, of Deiters: T Phalangeal cells,
outer

Cells, of distal tubule: T Distal tubule
of nephron, cells of

Cells, of ductus epididymidis: T Duc-
tus epididymidis, epithelium of

Cells, of Fananas: T Cerebellum, glio-
architectonics of; T Fananas’ cells

Cells, of Feyerter: T E-cells

Cells, of Golgi: T Granule cells, of cer-
ebellar cortex

Cells, of Hensen: T Hensen's cells
Cells, of Hofbauer: T Hofbauer’s cells
Cells, of Hortega: T Microglia

Cells, of intercalated ducts: T Interca-
lated duct cells

Cells, of Ito : T Perisinusoidal cells
Cells, of Kolmer: T Kolmer's cells
Cells, of Kupffer: T Kupffer's cells
Cells, of Kurloff: T Kurloff’s cells

Cells, of Langendorff: T Colloid cells,
of Langendorff

Cells, of Langerhans: T Langerhans'
cells, of epidermis

Cells, of Langhans: T Trophoblast

“Cells,” of mastoid process (celiulae
mastoideae*):  Irregular  air-filled
cavities in temporal bone continuous
with tympanic cavity and lined with a
simple squamous epithelium.

Kawabata, |.: Biomed. Res. 2, Suppl.
433(1981)

Cells, of Merkel : T Merkel's cells
Cells, of Meynert: T Striate area
Cells, of Miiller : T Miller's cells
Cells, of Paneth: T Paneth’s cells

Cells, of proximal convoluted tubule:
T Proximal convoluted tubule, cells of

Cells, of Purkinje: T Purkinje cells, of
cerebellum; T Purkinje cells, of im-
pulse-conducting system

Cells, of Renshaw : T Renshaw's cells
Cells, of Rouget: T Pericytes
Cells, of Schwann: T Schwann's cells

Cells, of seminiferous epithelium: 1
Spermatogonia; T Spermatocyte, pri-
mary; T Spermatocyte, secondary; 1
Spermatid; T Spermatozoa; T Sertoli’'s
cells

Cells, of Sertoli: T Sertoli’'s cells

Cells, of straight portion of proximal
tubule of nephron: T Straight portion
of proximal tubule, cells of

Cells, of striated ducts: 1 Striated
ducts, cells of

Cells, of uterine cervical glands: 1
Cervical glands, cells of

Cells, of zona fasciculata (spongio-
cyte, spongiocytus*): Large polyhedral
cells with a central spherical nucleus
and a voluminous nucleolus. In abun-
dant cytoplasm, a great number of
spherical T mitochondria with tubules
(M) are scattered. Golgi apparatus is
moderately developed, cisternae of
rough endoplasmic reticulum (rER)
are few, while tubules of smooth endo-
plasmic reticulum (sER) are numerous.
An abundance of 1 lipid droplets (LD)
fills cytoplasm, giving C. a foamy ap-
pearance, T Glycogen particles (Gly),
free ribosomes, and T microperoxi-
somes are present in considerable
numbers. Cell surface sends many ir-
regular microvilli in direction of capil-
laries (Cap). Secretion mechanism of
C. is not understood: Occasional 1
exocytosis of lipid droplets (arrows)
cannot be considered hormonal se-
cretion. C. produce T glucocorticoids.

T Adrenal glands, cortex of

Miao, P., Black, V.H.: J. Cell Biol. 94, 241
(1982)

Cells, of zona glomerulosa: Large
columnar cells arranged in spherical
nests, round groups, or arcades. Nu-
cleus is spherical with a conspicuous
nucleolus. Cytoplasm contains a few
mitochondria (M) with cristae, a small
Golgi apparatus (G), some short
cisternae of rough endoplasmic re-
ticulum (rER), a moderate number
of smooth endoplasmic 1 tubules
(SER), scattered T lipid droplets (LD),



and a few T lipofuscin granules (Lf).
From surface, irregular microvilli pro-
trude into large intercellular spaces. C.
produce 1 aldosterone; however,
mechanism of its secretion is not clear,
probably by diffusion through plas-
malemma. Cap = capillary

1 Adrenal giands, cortex of

Cells, of zona reticularis: Small poly-
hedral cells with a central nucleus and
an inconspicuous nucleolus. The elec-
tron-opaque cytoplasm contains nu-
merous small spherical T mitochondria
with tubules (M), a small Golgi appara-
tus, rare rough endoplasmic cisternae
(rER), but an abundance of smooth
endoplasmic tubules (sER). T Lipid
droplets (LD) are few; T lipofuscin
granules (Lf) are numerous. Cell sur-
face is very irregular and studded with
short irregular microvilli. T Exocytosis
of lipid droplets (arrow) can be ob-
served, however, it is doubtful whether
this phenomenon signifies release of
hormone(s). Cap = capillary

1 Adrenal glands, cortex of

Cells, olfactory: T Olfactory cells; T Ol-
factory epithelium

Cells, oligodendroglia: T Oligoden-
drocytes

Cells, oligomucous: T Oligomucous
cells

Cells, osteoprogenitor: T Osteopro-
genitor cells

Cells, oxyntic: 1 Parietal cells, of gas-
tric glands proper

Cells, oxyphilic: T Oxyphilic cells, of
parathyroid glands

Cells, pacemaker: T Nodal cells

Cells, pancreatic acinar: 1 Pancreatic
acinar cells

Cells, pancreatic polypeptide: T Pan-
creatic polypeptide cells

Cells, parietal, of gastric glands
proper: 1 Parietal cells, of gastric
glands proper

Cells, peripheral, of sweat glands: 1
Sweat glands, eccrine, excretory duct
celis of

Cells, perisinusoidal : T Perisinusoidal
celis

Cells, peritubular contractile: T Myo-
fibroblasts

Cells, phalangeal, inner and outer: 1
Phalangeal cells, inner and outer
Cells, 1 Chromaffin
cells

pheochrome:

Cells, pigment epithelial: T Pigment
epithelial cells

Cells, plasma: T Piasma cells

Celis, polypeptide hormone-produc-
ing: T Endocrine cells

Cells, prickle: 1 Prickle celis

Cells, principal, of ductus epididy-
midis: T Ductus epididymidis, epitheli-
um of

Cells, principal, of gastric glands
proper: T Parietal cells, of gastric
glands proper

Cells, principal, of parathyroid
glands: 1 Chief cells, of parathyroid
glands

Cells, protein-secreting: 1 Basophilic
cells with an extensively developed
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rough T endoplasmic reticulum, mostly
in form of T ergastoplasm with very nu-
merous free ribosomes and 1
mitochondria with cristae ( 1T chief cells
of 1 gastric glands proper, 1 pancreatic
acinar cells, 1 plasma cells, some 1
neurons, etc.).

Cells, pseudounipolar: 1 Pseudo-

unipolar cells

Cells, pyroninophilic : T Immunoblasts
Cells, Q: T Candidate stem cells

Cells, red blood: T Erythrocytes

Cells, renewal of : T Renewal, of cells

Cells, reserve, of adenohypophysis :
Aterm designating T chromophobes.

Cells, reticular : 1 Reticular cells

Cells,
cells

rhagiocrine: 1 Rhagiocrine

Cells, rod: T Photoreceptors

Cells, rod bipolar: T Bipolar neurons,
of retina

Cells, satellite, of peripheral
neurons: T Satellite cells, of peripheral
neurons

Cells, satellite, of skeletal muscle fi-
bers: T Satellite cells, of skeletal
muscle fibers

Cells, sebaceous: T Sebaceous cells

Cells, secretory, of lacrimal glands: 1
Lacrimal glands, secretory cells of

Cells, secretory, of mammary gland:
1 Mammary gland, epithelium of

Cells, senescence of: 1 Ageing
Cells, septal : T Alveolar cells type |l

Cells, serous, of bronchial glands: 1
Bronchial glands

Cells, serous, of salivary glands: 1
Serous cells, of salivary glands

Cells, sheath: T Schwann's cells

Cells, SIF: T Autonomic neurons, of
sympathetic ganglia

Cells, smooth muscle: T Smooth

muscle cells

Cells, smudge : T Smudge cells
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Cells, somatic : T Somatic cells

Cells, somatotropic: T Somatotropes,
of hypophysis

Cells, spinous: T Epidermis; T Prickle
cells

Cells, stab: T Band neutrophils

Cells, stellate, of adenohypophysis: |
Stellate cells, of adenohypophysis

Cells, stellate, of cerebellum: T Stel-
late cells, of cerebellar cortex

Cells, stellate, of liver: T Perisinusoi-
dal cells

Cells, stellate, of pineal organ: T Stel-
late cells, of pineal organ

Cells, stem, of hematopoiesis: T Stem
cells, of hematopoiesis

Cells, stem, of spermatogenic epithe-
lium: T Spermatogonia

Cells, steroid hormone-producing: T
Endocrine cells

Cells, superficial, of transitional epi-
thelium: T Facet cells

Cells, superficial, of sweat glands: T
Sweat glands, eccrine, excretory duct
cells of

Cells, supporting, of carotid body: T
Glomus cells, of carotid body

Cells, supporting, of Corti’s organ: 1
Claudius’ cells; T Hensen's cells; T Pha-
langeal cells; T Pillars

Cells, supporting, of cristae ampul-
lares and maculae sacculi and
utriculi: T Supporting cells of cristae
ampullares and maculae sacculi and
utriculi

Cells, supporting, of olfactory epithe-
lium: T Olfactory epithelium

Cells, supporting, of parasympathet-
ic paraganglia: T Paraganglia, para-
sympathetic

Cells, supporting, of pineal organ: T
Interstitial cells, of pineal organ

Cells, supporting, of sympathetic
paraganglia: T Carotid body, 1
Paraganglia, parasympathetic

Cells, supporting, of taste buds: T
Taste buds, structure of

Cells, suppressor: T Suppressor cells

Cells, supraependymal: T Supra-

ependymal cells
Cells, synovial: T Synovial cells

Cells, T: T T-lymphocytes; T Transi-
tional cells

Cells, tactile : T Tactile cells
Cells, taste: T Taste buds, structure of
Cells, tendon: T Tendon cells

Cells, theca lutein: T Theca lutein
cells

Cells, thecal : T Thecal cells

Cells, thyroid follicular: T Thyroid fol-
licular cells

Cells, thyroidectomy: T Thyroidecto-
my cells

Cells, tracheal endocrine: f Tracheal
endocrine cells

Cells, transitional : T Transitional cells
Cells, types of: T An organism con-
sists of: 1) T Somatic cells making up
structure of body; 2) T germ cells for
continuation of species.

Cells, U: T Ultimobranchial follicles

Cells, ultimobranchial: T C-cells, of
ultimobranchial body

Cells, urethral chromaffin: T Urethral
chromatffin cells

Cells, vestibular, type 1 and Il T Vesti-
bular cells, type land Il

Cells, visual, of retina: T Photorecep-
tors

Cells, vitreous : T Hyalocytes

Cells, wandering, of connective tis-
sue proper: T Wandering cells, of con-
nective tissue proper

Cells, X: T Candidate stem cells

Cells, zymogenic, of gastric glands: T
Chief cells, of gastric glands proper

Cellular cementum: T Cementum

“Cellular”’ connective tissue: An in-
appropriate term for a kind of 1 loose
connective tissue with a considerable
prevalence of fixed, cellular elements

( 1 fibroblasts and 1 fibrocytes) over fi-
brillar ones. “C.” composes major part
of ovarian stroma, where its spindle-
shaped cells form characteristic, irreg-
ular whorls (W). During pregnancy,
some fixed cells can become T intersti-
tial cells. T Wandering cells are rare.
“C.” also constitutes lamina propria of
T endometrium; here fixed cells (mostly
fibroblasts) are stellate and wandering
cells, especially T macrophages, are
more frequent. Fixed cells differentiate
into T decidual cells in course of preg-
nancy.

Cellular immunity: A part of Timmune
response mediated by T T-lymphocytes
and T macrophages by means of direct
destruction of antigens.

TKiller cells

Cement, intercellular: T Intercellular
cement

Cement lines (cementing line, Eb-
ner's line, incremental line, linea ce-



mentalis*): Distinct, refractile borders
of collagen-poor T bone matrix (CL)
forming outer limit of secondary T os-
teons (O). C. have staining properties
different from other osteon lamellae, a
different orientation of their collagen
fibrils, and are, in general, not tra-
versed by T canaliculi of bone. (Fig. =
human)

T Interstitial lamellae, of bone

Cementicles (Malassez’ rests, relictum
epitheliale*): Calcified remains of Hert-
wig’s epithelial sheath found in T perio-
dontal ligament near surface of T ce-
mentum. (See embryology texts for fur-
therinformation)

Cementing lines: T Cement lines

Cementoalveolar fibers: T Sharpey’s
fibers

Cementoblasts : Stellate cells of mes-
enchymal origin, precursors of T ce-
mentocytes.

1 Mesenchyme

Cementocytes (cementocytus®): Stel-
late cells (C) situated in corresponding
lacunae within T cementum. C.re-
semble T osteocytes, but their process-
es are less numerous, shorter, and
more irregular. Cell processes lie with-
in canaliculi, which interconnect C,
processes are directed away from 1
dentin (D) toward T periodontal liga-
ment, which assures nutrition for C.

1 Canaliculi, of osteocytes

Cementosomes: T Membrane-coating
granules

Cementum* (secondary cementum,
substantia ossea dentis): A special,
avascular bonelike tissue (C) covering
T dentin (D) of neck and root of tooth.
Two kinds of C.: 1) Cellular C. (CC) or
cementum cellulare* = a system of
lamellae (L), cells { T cementocytes,
Cc), and matrix surrounding deep part
of root. 2) Acellular cementum (AC) or
cementum noncellulare* = a thin
layer of C.composed only of matrix

surrounding neck of tooth. T Sharpey's
fibers (ShF) irradiate from T periodon-
tal ligament (PL) into C. With age, C.in-
creases in thickness by apposition of
new lamellae at its surface; this C. may
develop 1 Haversian canals and be-
come vascularized. Destruction of
periodontal ligament leads to necrosis
of entire C. Some epithelial cells, left
over from dental development, may be
incorporated into C.

T Cementicles

Jande, S.S,, Bélanger, L. Anat. Rec.
167, 439 (1970); Lester, K.S.: J. Ultra-
struct. Res. J. Ultrastruct. Res. 27, 63
(1970)

Cementum, primary: An acellular
layer of T cementum deposited around
future root of tooth before its eruption.
(See embryology texts for further infor-
mation)

Cementum, secondary: T Cementum
1 Pro-

Center, of chondrification:
tochondral tissue

Central arteries, of spleen (arteria fol-
licularis, follicular arteries, arteria cen-
tralis®): T Muscular arteries, branches
of 1 trabecular arteries, each sur-
rounded in its course through splenic
T parenchyma by a T periarterial lym-
phatic sheath. Germinal center (GC) of
T splenic nodules displaces C.in an ex-
centric position in T white pulp. Larger
C. have distinct inner T elastic lamina,
which is not found in smalier C., the
structure of which is similar to that of
1 arterioles. In such cases, arterial wall
is composed of one or two layers of T
smooth muscle cells. Tunica adventitia
is replaced by T lymphatic tissue. From
C. arise numerous radial branches for
vascularization of white pulp.

1 Spleen, vascutarization of
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Central fovea: T Fovea centralis

Central longitudinal arteries, of bone
marrow: Branches of nutrient artery
running parallel to shaft of long bones.
From C., slender radial branches arise
which empty into vascular sinuses. Oc-
casional branches of C. enter 1 haver-
sian canals.

1 Bone marrow, vascular sinuses of

Central longitudinal vein, of bone
marrow : A thin-walled vein (V) receiv-
ing blood from vascular sinuses (VS)
and ending in nutrient vein. (Fig. =
rat)

1 Bone marrow, vascularization of

Central nervous system (CNS, sys-
tema nervosum centrale*): A mass of 1
nervous tissue within cranium and ca-
nal of vertebral column comprising 1
brain and T spinal cord. Macroscopic
structure: 1) Gray matter or substantia
grisea* = T perikarya of T neurons,
their T dendrites, proximal portion of
long T axons, all of short axons, and 1
neuroglia cells of CNS. 2) White matter
or substantia alba* = largely prevail-
ing T myelinated axons of neurons lo-
cated in gray matter or in ganglia out-
side CNS and neuroglial cells of CNS.
In cerebral hemispheres and cerebel-
lum, gray matter is peripheral; in spinal
corditis central.

Nieuwenhuys, R., Voogd, J., van Huij-
zen, C.; The Human Central Nervous
System. 2nd edn. Berlin, Heidelberg,
New York: Springer-Verlag 1981
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Central nervous system, connective
tissue sheaths of: T Meninges

Central veins, of liver (central
venules, terminal hepatic venules,
vena centralis*); Venous vessels (CV),
50-150 um in diameter, each situated
in center of classic 1 liver lobule. Wall
of C. is very thin, consisting only of 1
endothelial cells surrounded by deli-
cate, predominantly longitudinally ori-
ented T collagen fibers. C. collects
blood from 1 liver sinusoids (S)
through numerous openings in its wall
(arrows). C. continues into interca-
lated T veins. (Fig. = human)

T Liver, vascularization of

Central venules: T Central veins, of
liver

Centrifugation, density gradient (dif-
ferential centrifugation): A method
permitting isolation of various subcel-
lular fractions and/or T organelles
from 1 homogenates by ultracentrifu-
gation. Homogenate is put in a centri-
fuge tube on top of a stratified solution
(sucrose, cesium salts, etc.) that in-
creases in density toward the bottom;
after centrifugation, each subcellular
fraction or organelle has settled on top
of the layer whose density corre-
sponds to its own.

De Duve, C.: Science 7189, 186 {1975);
De Duve, C., Beaufay, H.: J. Cell Biol.
91,293s (1981); Price, C.A.: Centrifuga-
tion in Density Gradients. New York:
Academic Press 1982

Centrifugation, differential: T Centrif-
ugation, density gradient

Centriole, distal, of spermatozoon: T
Spermatozoon, neck of

Centriole, proximal, of sper-
matozoon: | Spermatozoon, neck of

Centrioles (centriolum®):  Roughly
0.15-0.2 um wide and 0.3-0.5 um long,
membraneless T organelles composed
of nine microtubular triplets (T) ar-
ranged as a minute cylinder. Only
microtubule A of each triplet has a
round profile; those of microtubules B
and C are crescent-shaped. Microtu-
bule A sends out two short arms: One
(1) is connected to C microtubule of
next triplet, and the other (2) is directed
toward center of C., where it reaches a
longitudinal microfilament (Mf), about
75nm thick. C. are surrounded by
dense spherical masses of fine granu-
lar material, T satellites (S), connected
with each triplet. C. lie in 1 centro-
sphere. Because of their own small
amount of DNA, C are included among
self-duplicating organelles. C. are
formed from precentrioles in course of
G, phase of cell cycle. Functions: 1)
During cell division, C. duplicate and
migrate to opposite poles of cell.
There, C. not only induce formation of
T microtubules of T spindle apparatus,
but are aiso responsible for their de-
polymerization shortening during ana-
phase. 2) In course of 1 ciliogenesis, C.
migrate toward cell surface and in-
duce formation of 1 cilia and T axone-
me of T spermatozoon tail.

1 Diplosome

Peterson, S.P., Berns, MW.: Int. Rev.
Cytol. 64, 81 (1980); Vorobjev, LA,
Chentsov, Yu.S.: J. Cell Biol. 93, 938
(1982); Wheatley, D.N.: The Centriole. A
Central Enigma of Cell Biology. Am-
sterdam: Elsevier 1982

Centriologenesis: The process of for-
mation of T centrioles.

1 Ciliogenesis

Centroacinar cells (cellula centro-
acinosa®): Small, flattened cells (Ca) in-
completely bordering fumen (L) of
pancreatic 1 acini. Direct continuation

of C. outside acinus forms T interca-
lated duct. C. have a relatively volumi-
nous nucleus, few mitochondria, a
small Golgi apparatus, and only rare
rough endoplasmic cisternae. AC = T
pancreatic acinar cells. (Fig. = rat)

Williams, D.W., Kendall, M.D.: J. Anat.
135,173 (1982)

Centromere (centromerus*): A small
clear connection of nonchromatin ma-
terial between two sister T chromatids
at point where arms (A) of T chromo-
some {Chr) meet. During T mitosis and
T meiosis, T microtubules (Mt) of 1
spindle apparatus anchor in cen-
trometric region by means of a special
structure, T kinetochore. At onset of
anaphase, C. divides and chromatids
separate. The term C. is frequently
used as a synonym for kinetochore.
Since C. contains ribonucleoprotein, it
is though to be involved in formation of
spindle apparatus and of kinetochoral
T microtubules. C. is therefore consid-
ered one of T microtubule organizing
centers. Primary constriction of a
chromosome corresponds to C. CF =
T chromatin fiber



Rieder, C.: J. Cell Biol. 80, 1 (1979);
Schwarzacher, H.G.: Chromosomes in
Mitosis and Interphase. in: Bargmann,
W. (ed.): Handbuch der mikroskopi-
schen Anatomie des Menschen. Vol. 1,
Part 3. Berlin, Heidelberg, New York:
Springer-Verlag 1976; Vig, B.K.: Ex-
perientia 37, 566 (1981)

Centrosome: T Centrosphere

Centrosphere (cell center, centro-
some, cytocentrum*): A specialized
mass of cytoplasm (C), resistant to or-
dinary staining methods, surrounding
T centriole(s) (arrow). Apart from some
T microtubuli and smooth vesicles, 1
organelles and free ribosomes are
lacking in C. C. is situated near nu-
cleus (N) or in a concavity of Golgi ap-
paratus (G). (Fig. = T mesenchymal
cell, chick embryo)

Maunoury, R.: Biol. Cell 36, 91 (1979)

Cerebellum*: Part of T brain com-
posed of T gray matter, cerebellar cor-
tex, and T white matter, the cerebellar
medulla. Cortex forms long, narrow
folds, 1 folia, separated by sulci. Struc-
ture: 1) Cortex: a) molecular layer (ML)
or stratum moleculare* is covered by 1
pia mater (PM) and contains only a
few T neurons; b) ganglionic layer (GL)
or stratum ganglionare* = T Purkinje
cells (PC) enclosed by baskets (B)
formed by axons of 1 basket cells,
which also participate in formation of
supraganglionic nerve plexus (sg). In-
fraganglionic nerve plexus (ig) is com-
posed of fibers irradiating from medul-
la; c) granular layer (GrlL) or stratum
granulare* = very numerous T granule
cells (GC), less numerous large 1
granule cells, and T cerebellar
glomeruli (CG). 2)Medulia (M) =
nerve fibers.

T Cerebellum, cyto- and myeloarchi-
tectonics of; 1 Cerebelium, glioarchi-

tectonics of; T Cerebellum, neuronal
circuits of

Ghez, C., Fahn, S.: The Cerebellum. In:
Kandel, E.R. and Schwartz, JH. (eds.):
Principles of Neural Science. New York
Amsterdam Oxford: Elsevier North Hol-
fand 1981; Palay, S.L., Chan-Palay, V.
(eds.): The Cerebellum-New Vistas.
Berlin, Heidelberg, New York: Springer-
Verlag 1982

Cerebellum, cyto- and myeloarchi-
tectonics of: 1) Cortex: a) molecular
layer (ML) = 1 stellate cells (SC), 1
basket cells (BC), all dendritic (d) rami-
fications of T Purkinje cells (PC), 1
climbing fibers (CF), T dendrites of
large T granule cells (LGC), and T ax-
ons of T granule cells (GC), i.e., paral-
lel fibers (PF); b) ganglionic tayer (GL)
= 1 perikarya of Purkinje cells,
baskets (B) of basket celis, as well as
the supra- (sg) and infraganglionar
(ig) nerve plexuses; ¢) granular layer
(GrL) = granular cells (GC) with their
dendrites, large granule cells (LGC)
with their axons, T cerebellar glomeruli
(CG), T mossy (MF) and climbing
fibers (CF). 2) Medulla (M): a) affer-
ent fibers = climbing and mossy fi-
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bers; b) efferent fibers = axons of Pur-
kinje cells.a = axons, d = dendrites

Braak, E., Braak, H.: Anat. Embryol.
166, 67 (1983); Lange, W.: Z. Zellforsch.
134,129 (1972)

Cerebellum, glioarchitectonics of : 1)
Cortex: a) molecular layer (ML) = 1T
oligodendrocytes (O), T Fananas' cells
(FC), extensions of T Bergmann's cells
(BC); b)ganglionic layer (GL) =
Fananas' cells, perikarya of Berg-
mann's cells, oligodendrocytes; c)
granular layer (GrL) = protoplasmic T
astrocytes (PA), velate T astrocytes
(VA), oligodendrocytes. 2) Medulla (M)
= fibrous T astrocytes (FA), oligoden-
drocytes. PC = 1 Purkinje cells

1 Glioarchitectonics

Cerebellar glomeruli (glomerula ce-
rebellaria*); Small anuclear areas (G)
between T neurons of granular layer of
cerebellar cortex. C. consist of ex-
tremely complex synaptic connections
between 1 mossy fibers, dendrites of
small T granule cells, and axons of
large T granule cells. C. are incom-
pletely surrounded by platelike exten-
sions of velate T astrocytes. (Fig. = hu-
man)
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Landis, D.D., Weinstein, L.A., Halperin,
J.J.: Develop. Brain Res. 8,231 (1983)

Cerebellum, neuronal circuits of: 1)
Inhibitory circuit of Purkinje cells: T
Mossy fibers (MF) transfer impulses via
dendrites of 1 granule cells (GC) to
their T parallel fibers (PF), which form
excitatory 1 synapses with dendrites of
many T Purkinje cells (PC) and den-
drites of both T basket (BC) and T stel-
late cells (SC). On the other hand, ax-
ons (a) of basket cells form inhibitory
synapses with perikarya of Purkinje
cells, and axons (a) of stellate cells
form inhibitory synapses with den-
drites (d) of Purkinje cells. 2) Inhibitory
circuit of granute cells: Mossy fibers
transfer impulses to granule cells, i.e.,
parallel fibers which form T synapses
with dendrites (d) of large T granule
cells (LGC). Their axons and dendrites
of granule cells form inhibitory axo-
dendritic 1 synapses in T cerebellar
glomeruli (CG). 3) Excitatory fibers of
Purkinje cells = T climbing fibers (CF).
Collaterals (C) of Purkinje cells form
synapses with axons of neighboring
Purkinje cells and large granule cells.
Afferent fibers of cerebellum: a) Mossy
fibers (form synapses with granule
cells), b) climbing fibers (form synap-
ses with dendrites of Purkinje cells,
large granule cells, and stellate cells).
Efferent fibers of cerebellum: Axons of
Purkinje cells (AP) ending in central
cerebellar nuclei. ML = molecular
layer, GL = ganglionic layer, GrL =
granularlayer, M = medulla

Cerebral cortex: T Brain cortex

Cerebrospinal fluid (liquor cerebro-
spinalis). A transparent liquid of low

specific gravity (1004-1008), chiefly se-
creted by T choroid plexus but also by
T pia mater and brain substance. C.
contains practically no protein, some
inorganic salts, dextrose, a few T lym-
phocytes, and T macrophages. C. cir-
culates from lateral ventricles toward
third and fourth ventricles, from which
it passes into T subarachnoid space to
be eliminated into cranial venous
sinuses, very probably through T Pac-
chionian granulations.

Wood, J.H. (ed.): The Neurobiology of
Cerebrospinal Fluid. Vol.l and Il. New
York and London: Plenum Press 1980
and 1983

Cerebrospinal fluid-contacting
neurons (CSF-contacting neurons,
liquor-contacting neurons). Small 1
neurons (CF) with T perikarya located
among T ependymal cells (EC) or in 1
subependymal layer of third ventricle.
Whereas axon (A) of C. penetrates T
neuropil (N), some branched T den-
drites (D) pass between ependymal
cells and enter, partly as T supraep-
endymal dendrites, ventricular lumen
(VL), where they are bathed by T cere-
brospinal fluid. Structure of C. corre-
sponds to that of other neurons. Func-
tion of C. is not clear; it is believed they
represent a kind of cerebral T osmore-
ceptor. Cap = capillary

Korf, HW.: Viglietti-Panzica, C., Panzi-
ca, G.C.. Cell Tissue Res. 228 149
(1983); Vigh, B., Vigh-Teichmann, I..
The CSF Contacting Neurosecretory
Cell: A Protoneuron. In: Farner, D.S,,
Lederis, K. (eds.): Proc. 8th Int. Symp.
on Neurosecretion. New York: Plenum
Press 1981; Vigh-Teichmann, 1., Vigh,

B., Aros, B., Jenner, L., Sikora, K,
Kovacs, J.. Z. mikrosk.-anat. Forsch.
93,609 (1979)

Ceruloplasmin: A blue-colored a-
globulin of blood that binds, trans-
ports, and releases nearly all the cop-
per of the organism, thereby contribut-
ing to control of its utilization. A mole-
cule of C. contains eight atoms of cop-
per and has a molecular weight of
about 132000 daltons. C. plays a role
in T erythropoiesis.

Mather, J.P.:In Vitro 78,990 (1982)

Cerumen: A brownish, bitter, waxy
substance present in external T audi-
tory meatus. C. is a mixture of T cerumi-
nous and T sebaceous gland se-
cretions mixed with desquamated epi-
thelial cells. C. protects external audi-
tory meatus from desiccation and from
penetration by insects through its in-
secticidal action.

Ceruminous glands (glandulae ceru-
minosae*): Branched, T tubuloalveolar
glands (CG) of external T auditory
meatus, considered to be modified
apocrine T sweat glands. Coils of C.
have a large lumen and are lined by a
1 simple cuboidal epithelium rich in T
lipid droplets and pigment granules.
Very numerous T myoepithelial cells
(My) surround tubuloalveoli. Excretory
ducts (D) are relatively narrow; they
are lined by a stratified epithelium and
open either directly (arrow) onto skin
surface or, together with T sebaceous
glands (SG), into a T hair follicle (HF).
C. produce yellowish secretion which
constitutes a major part of f cerumen.

Bende, M.: J. Laryngol. Otol. 95, 11
(1981); Testa-Riva, F., Puxeddu, P.:
Anat. Rec. 196, 363 (1980)

Cervical glands (glandulae cervicales
uteri*): Large, long, branched T tubular



glands (CG) of 1 cervix of T uterus. C.
are lined with one layer of columnar,
mucus-secreting cells. During prolifer-
ative and secretory phases of T men-
strual cycle, C. produce highly viscous
1 mucus; cell nuclei are basal (1). At
mid-cycle, when cells secrete actively
under estrogen stimulation, nuclei rise
to center of cells (2); mucus becomes
watery and facilitates spermatozoal
migration. In pregnancy, C. enlarge
and interglandular tissue diminishes.
After T menopause, mucosa and
glands gradually atrophy; secretion
ceases. Glandular openings some-
times become obstructed, leading to
an accumulation of mucus in glands
(= TNabothian cysts).

1 Cervical glands, cells of

Cervical glands, cells of (celiulae col-
umnares*): Tail columnar cells, about
20pm in height lining T cervical
glands. During most of T menstrual
cycle, nucleus is in a basal position; it
is elliptical and contains a prominent
nucleolus. Cytoplasm encloses small
mitochondria, a large supranuclear
Golgi apparatus (G), a T centriole, and
a well-developed, predominantly basal
rough endoplasmic reticulum. Numer-
ous, 0.3 to 1-um-large, membrane-
bound secretory granules (S) with ho-
mogenous, highly osmiophilic material
arise from Golgi apparatus and fill up-
per two-thirds of cell body, from which
they are discharged by T exocytosis. 1
Apical pole of cell bears short 1
microvilli (Mv). Adjacent cells are at-
tached to each other by well-devel-
oped T junctional complexes (J), and
lateral cell surfaces are interdigitated
with those of other C. Presence of dark
cells among clear cells is probably a

consequence of different functional
states, Cells lie on 1 basal lamina (BL).

Cervix, of teeth: T Neck, of teeth

Cervix, of uterus (cervix uteri*): Tube-
like lower part of T uterus. its central
cavity, cervical canal (CC), begins
near isthmus uteri with internal os (10)
and terminates with external os (EO) at
lower end of C., which protrudes into
upper T vagina (V); this part of C. is
called portio vaginalis* (PV). Structure:
A) Cervical canal: 1) Endocervix (E) or
tunica mucosa = a mucous mem-
brane, about 3-5 mm thick, displaying
longitudinal and transversal folds, pli-
cae palmatae* (PP); a) epithelium = 1
simple columnar epithelium predomi-
nantly composed of mucous cells with
some ciliated cells; this epithelium
forms T cervical glands (CG). Near ex-
ternal os, epithelium becomes abruptly
1 stratified squamous nonkeratinized
(arrow) lining portio vaginalis; b) lami-
na propria (LP) = a predominantly 1
dense connective tissue. 2) T Myomet-
rium (My) = T smooth muscle celis ar-
ranged in spiral bundles; presence of
numerous 1 elastic fibers. 3) Perimet-
rium (not represented) = a T loose
connective tissue at vesical surface; 1
peritoneum at lateral and posterior
surfaces. B)Portio vaginalis: 1) Ex-
ocervix (Ex), ectocervix, or tunica mu-
cosa. a) epithelium (Ep) = stratified
squamous nonkeratinized epithelium
continuous with that of vagina, b) lam-
ina propria (LP) = a 1 dense connec-
tive tissue without glands. Apart from
in cervical glands, there are no cyclic
changes in endo- and exocervix; these
are not, therefore, sloughed off. NC =
1 Nabothian cyst
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Davina, J.HM. Stadhouders, AM.,
Lamers, G.E.M., van Haelst, UJ.G.M.,
Kenemans, P.: Scanning Electron Mi-
croscopy 1981/, 37 (1981), Hafez,
E.S.E.. Reproduction, 5, 243 (1981);
Vickery, B.H.,, Bennett, J.P.. Physiol.
Rev. 48 135 (1968)

CFU: T Colony-forming unit
CFU-C: T Colony-forming unit-culture

CFU-E: 1 Colony-forming unit-erythro-

poietic

CFU-G: 1 Colony-forming unit-
granulopoietic

CFU-M: T Colony-forming unit-

megakaryocytic
CFU-8: T Colony-forming unit-splenic

Chalone: A specific mitotic inhibitory
substance elaborated by a tissue and
active only within that tissue; not spe-
cific to a given species. C. are con-
stantly produced to control a specific
cell population by a negative T feed-
back mechanism, probably acting on
G, and G, phases of T cell cycie.

Cairnie, A.B., Lala, P.K., Osmond, D.G.
(eds.): Stem Cells of Renewing Cell
Populations. New York, San Fran-
cisco, London: Academic Press 1976;
Leith, J.T.. Cell Tissue Kinet. 77, 433
(1978); Rytdmaa, T., Toivonen, H..
Mech. Ageing and Development 9, 471
(1979)

Chamber, transparent: T Transparent
chamber
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Channels, parenchymal: T Canaliculi,
tissue

Channels, transendothelial: T Trans-
endothelial channels

Charcot-Béttcher crystals: T Peculiar,
needlelike, membraneless T inclusion
(CBC), up to 25 um long and 1-3 um
thick, found in human T Sertoli's cells.
Structure of C. is not compact; in some
areas, they display defects (arrow-
heads) filled by T cytoplasmic matrix.
C. consist of 15-nm-thick parallel
microfilaments (arrows) converging
toward ends of crystal; chemical com-
position and functions unknown. (Fig.
= human)

Sohval, A.R., Suzuki, Y., Gabrilova, J.L.,
Churg, J.: J. Ultrastruct. Res. 34, 83
(1971)

Cheek (bucca*). Lateral wall of mouth,
about 10 mm thick. Structure. Outer
surface (pars cutanea) = a thin T skin
with hairs, T sebaceous and T sweat
glands; T hypodermis (H) is rich in 1
adipose tissue, particularly in new-
borns (= 1 Bichat's fat pad) and ad-
heres to musculus buccinator (MB).
Inner surface (pars mucosa): 1) Tu-
nica mucosa (TM) = a) epithelium
(E) = 1 stratified squamous nonke-

ratinized epithelium; b) lamina propria
(LP) = a f loose connective tissue. 2)
Tela submucosa (TS) = a Tloose con-
nective tissue containing T mixed 1
buccal glands (BG). 3) Tunica muscu-
laris (TMu) = 1 skeletal muscle fibers
(MF) of buccinator muscle. With ex-
ception of epithelium, all layers of C.
contain many T elastic fibers.

T Juxtaoral organ

Schroeder, H.E., Ddrig-Schwarzen-
bach, A. Cell Tissue Res. 224, 89
(1982)

Chemical mediators: T Neurotrans-
mitter substances

Chemical synapse: T Synapse, chemi-
cal

Chemical synapse, types of: 1
Synapse, chemical, types of

Chemoarchitectonics: The arrange-
ment of histochemical properties of a 1
tissue or T organ.

Chemoreceptors: Categories of cells
and nerve endings sensitive to various
chemical substances ( T olfactory cells,
1 taste cells), as well as to changes in
oxygen and carbon dioxide tension in
blood, including pH. Best-defined of
second group are T aortic and 1
carotid bodies; some of nervi vasorum
arealso C.

Chemotaxis (chemotropism): A prop-
erty of ameboid cells { T histiocytes, T
granulocytes, T microglia, etc.) to be
attracted and move toward certain
substances, such as the split product
of complement, certain bacterial prod-
ucts, denatured proteins (positive C.).
Acids and alkalies have an opposite,
repellent effect (negative C.).

Lackie, JM., Wilkinson, P.C. (eds):
Biology of the Chemotactic Response.
Cambridge: Cambridge  University
Press 1981

Chemotropism: T Chemotaxis

Chiasma (decussatio*): The point(s)
where T chromatids of a T tetrad cross
during prophase | of T meiosis. C. is a
morphological expression of phenom-
enon of T crossing over. C. contains a
piece of T synaptonemal complex that
will ultimately disappear.

Comings, D.E.,, Okada, T.A.: Adv. Cell
Mol. Biol. 2, 310 (1972)

Chief cells, of carotid body: T Glomus
cells, of carotid body

Chief cells, of chromaffin
paraganglia: T Glomus cells, typel; T
Paraganglia, sympathetic

Chief cells, of gastric glands proper
(peptic cells, zymogenic cells, cellulae
principales*): Basophilic cuboidal or
low columnar cells located in lower
third or lower half of T gastric glands
proper. Nucleus is spherical and in a
basal position; nucleolus is prominent.
Apical plasmalemma, covered by a
distinct T glycocalyx, forms short and
irregular microvilli (Mv). Cytoplasm
contains relatively few mitochondria,
an extensive rough endoplasmic re-
ticulum (rER), and a well-developed
supranuclear Golgi apparatus (G)
from which voluminous T secretory
granules (SG) arise in form of T zymo-
gen granules. Enclosed by a T unit
membrane, secretory granules accu-
mulate in T apical pole. By fusion of
limiting membrane of granules with
plasmalemma, their low-density con-
tent is released (arrows) into glandular
lumen. C. produce and release T pep-
sinogen and T gastric intrinsic factor.

Helander, H.F.: Int. Rev. Cytol. 70, 217
(1981)

Chief cells, of parasympathetic
paraganglia: T Paraganglia, para-
sympathetic

Chief cells, of parathyrold glands
(principal cell, cellula principalis*):
Small, polygonal, pale, slightly T acido-
philic cells with a voluminous central
nucleus and prominent nucleoli form-
ing majority of cells in T parathyroid
gland. Cytoplasm contains small scat-
tered mitochondria, an inconspicuous



Golgi apparatus in a juxtanuclear po-
sition and short, flattened rough endo-
plasmic cisternae. A few T lysosomes
may be present, together with 1 lipo-
fuscin granules, 1 glycogen particles, 1
lipid droplets, and a small number of
free 1 ribosomes. T Secretory granules
(S) are associated with Golgi appara-
tus and measure, depending upon
species, 100-500 nm (inset, bar = 200
nm); they contain a dense, fine granu-
lar core surrounded by a clear halo.
Granules are enclosed by a T unit
membrane; they are released into in-
tercellular and pericapillary spaces,
but this phenomenon is difficult to ob-
serve, C. are generally in contact with
1 pericapillary space (asterisk); a basal
lamina covers this cell surface. C. are
held together by means of T junctional
complexes and T desmosomes; in
some species (rat), C. display exten-
sive interdigitations and numerous
microvillar processes. C. are found in
two varieties representing their two
functional phases: Light C. (LC) or cel-
lulae principales lucidae* have a
translucent cytoplasmic matrix, a few
secretory granules and a large
amount of glycogen (resting phase).
Dark C. (DC) or cellulae principales
densae” have an electron-opaque
cytoplasmic matrix, a relatively large
number of secretory granules, but little
glycogen (secretory phase). It is
thought that C. synthesize and release
1 parathormone. (Fig. = monkey, inset
= rat)

Nunez, A.E., Whalen, J.P., Krook, L.
Am. J. Anat. 134, 459 (1972); Setoguti,
T., Takagi, M.: Okajimas Fol. Anat. Jpn.
56, 337 (1980); Wiid, P.: Acta Anat. 708,
340 (1980)

Chief cells,
Pinealocytes

of pineal organ: 1

Cholangioles: T Bile ductules

Cholecystokinin-pancreozymin
(CCK-PZ): A polypeptide 1 tissue hor-
mone probably produced by 1 I-cells of
T duodenum, 1 jejunum, and T ileum,
provoking contractions of T gallblad-
der and secretion of T pancreatic
acinar cells.

Choledochoduodenal junction: The
connection  between 1 ductus
choledochus, T pancreatic duct, and 1
duodenum, characterized by presence
of 1 sphincter of Oddi and 1 ampulla
hepatopancreatica.

Boyden, E.A: Surg. Gynecol. Obstet.
104, 641 (1957)

Cholinergic nerve endings:Termi-
nations of nerve fibers that release, T
acetylcholine upon stimulation. Mor-
phologically, C. are characterized by
presence of transiucid, spherical T syn-
aptic vesicles (SV). (Fig. = 1 bouton
terminal of a. C. in T myenteric plexus,
rat)

1 Adrenergic nerve fibers; T Cholinergic
nerve fibers

Cholinergic nerve fibers (cholinergic
system): Efferent 1 nonmyelinated
nerve fibers releasing T acetylcholine
from their terminations. C. include all
fibers of 1 parasympathetic nervous
system, preganglionic fibers of T sym-
pathetic nervous system, and post-
ganglionic sympathetic fibers inner-
vating T skin and T sweat glands, C. are
also presentin CNS.

T Adrenergic nerve endings; 1
Cholinergic nerve endings

Cholinergic synapse: T Synapse, cho-
linergic

Chondroblasts (chondroblastus™):
Young cartilage cells with a small, flat-
tened to oval body, a relatively large
nucleus, and poorly developed 1 or-
ganelles. As they differentiate into 1
chondrocytes, C. enlarge, becoming
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spherical; their organelles (rough en-
doplasmic reticulum, Golgi apparatus,
etc.) develop and the cells begin to
synthesize and secrete T cartilage ma-
trix.

Chondroclasia: Process of destruc-
tion of hyaline 1 cartilage by 1 chon-
droclasts.

Laster, K.S.,, Ash, MM. Jr.. J. Ultra-
struct. Res. 74,46 (1981)

Chondroclasts : Giant, multinucleated
cells resorbing calcified cartilage dur-
ing indirect T bone formation; morpho-
logically identical to T osteoclasts

Knese, K.H.: Acta Anat. 83,275 (1972)

Chondrocytes (cartilage cell, chon-
drocytus*): Flattened to spherical cells
located in corresponding cavities,
lacunae, of 1 cartilage matrix (CM).
Nucleus (N) is predominantly round
with one to two nucleoli (Nu). Cyto-
plasm  contains  scarce, small
mitochondria, a large Golgi apparatus
(G), and well-developed rough endo-
plasmic cisternae (rER). Very numer-
ous free ribosomes, 1 coated vesicles,
and microfibrillar bundles are also
present, as well as T glycogen particles
(Gly) and 1 lipid droplets (L), which are
frequently larger than nucleus. Sur-
face of C. is provided with numerous
microvilli (Mv) and microridges, which
penetrate pericellular matrix, referred
to as the T capsule (Cp). C. synthesize
and secrete material for both T col-
lagen fibrils (Coly and 1 elastic fibers
(E), as well as for 1 ground substance
of 1 cartilage matrix.

Stockwell, RA. Biology of Cartilage
Cells. Cambridge: Cambridge Univer-
sity Press 1979
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Chondrocytes, synthesis of intercel-
lular components by: 1) T Cartilage
ground substance. Polypeptide chains
are formed from amino acids by T ribo-
somes of rough endoplasmic re-
ticulum, accumulated in its cisternae,
and transferred to Golgi apparatus,
where T chondroitin sulfate is incorpo-
rated into protein molecule; this T
chondromucoprotein is then dis-
charged from Golgi vacuoles into ex-
tracellular space. 2)Fibrous com-
ponents = 1 collagen fibrils and T
elastic fibers. Pathway is similar to that
for ground substance, but perhaps by-
passing Golgi apparatus.

Chondroid tissue (cartilagelike tissue,
pseudocartilage, fibrohyaline tissue,
vesicular supporting tissue): A union
of closely apposed, vesicular cells sur-
rounded by a thin capsule and resem-
bling T chondrocytes. Numerous col-
lagen fibrils and only a small amount
of T glycosaminoglycans are presentin
intercellular substance. C. is very rarely
present in higher vertebrates under
normal conditions (sometimes in tri-
gona fibrosa), but if present, may per-
sist throughout life. C. is considered to
be a transitory step in histogenesis of
hyaline T cartilage.

1 Annuli fibrosi; T Capsule, of chondro-
cyte

Chondroitin  sulfates: T Glycos-
aminoglycans composed of repeating
units of N-acetylgalactosamine, gluc-
uronic acid, and sulfated hexosamine.
The strongly acidic sulfate group in C.
is responsible for T basophilia, solidity,
and water content of T cartilage matrix.
Also present in T bone, 1 cornea, and T
skin.

Chondromucoprotein (chondropro-
tein): A T proteoglycan, principal con-
stituent of T cartilage ground sub-
stance produced by T chondrocytes.
C. is a copolymer of a protein, T chon-
droitin-4-sulfate (chondroitin sulfate
A), and chondroitin-6-sulfate (chon-
droitin sulfate C). It is strongly acidic
and partially responsible for T
basophilia, T metachromasia, and T
PAS-positivity of T cartilage ground
substance.

1 Glycosaminoglycans

Chondrones: TIsogenic groups
Chorda dorsalis : T Notochord
Chordae tendineae* (tendinous
cords); Collageno-elastic  strands

(CT), enveloped by T endocardium,
running from papillary muscies to free

margins of atrioventricular T valves.
(Fig. = papillary muscle, human)

Lim, K.O.: Jpn. J. Physiol. 30, 455 (1980;
Nobie, C.W., Hamiett, W.C., McCann,
P.,Morse, D.E.: Micron 74,97 (1983)

Chordoid tissue : T Notochordal tissue

Choriocapillaris (choriocapillary
layer,  choroidocapillaris, lamina
choroidocapillaris*): A dense capiliary
network (C) of T choroid in intimate
contact with T pigment epithelium (PE),
separated from it by T Bruch’s mem-
brane (arrows). Cytoplasm of endo-
thelial cells facing pigment epithelium
is extremely thin and fenestrated; op-
posite capillary side is thick and de-
void of fenestrations. T Pericytes and
nuclei of endothelial cells are situated
almost exclusively on this capillary
side. Capillaries are disposed in one

plane and cover between 85% and
95% of external retinal surface; they
are arranged in more or less distinctly
delimited, polygonal segments. A T me-
tarteriole (A) reaches center of a seg-
ment and spreads into capillary net-
work, while veins (V) begin at periphery
of segments. (Fig. = rat)

Braekevelt, C.R.: Anat. Embryol. 766,
415 (1983); Essner, E., Gordon, S.R.
Ceill Tissue Res. 237, 571 (1983); Krsti¢,
R.: Albrecht v. Graefes Arch. Clin. Exp.
Ophthalmol. 205, 245 (1978); Mat-
susaka, T.: Jpn. J. Opthalmol. 20, 330
(1976)

Chorion*: Outermost of extraem-
bryonic membranes, consisting of 1
chorionic mesoderm and T tropho-
blast. (See embryology texts for further

" information)

1 Chorion frondosum; T Chorion laeve;
T Chorionic villi

Chorion frondosum*: Part of 1
chorion {CF) covered with T chorionic
villi (CV) and bathed by maternal
blood; this part of chorion forms fetal
placenta. C. is divided by decidual sep-
ta into T cotyledons. CL = T chorion
laeve

Chorion laeve*: Portion of T chorion
(CL) without T chorionic villi (CV) lo-
cated opposite T chorion frondosum
(CF). (See fig. under T Chorion fron-
dosum)

Chorionic epithelium: T Trophoblast

Chorionic gonadotropin: T Human
chorionic gonadotropin

Chorionic mesoderm (mesoderma
chorionicum*): Part of extraembryonic
T mesoderm forming principal mass of
T chorion, 1T chorionic plate, and
stroma of secondary and tertiary T
chorionic villi. C. is composed of: 1)
Loosely arranged 1 fibroblasts and 1 fi-
brocytes, which produce precursors of
collagen fibrils and ground substance;



2) 1 Hofbauer cells. (See embryology
texts for further information)

1T Placenta, full-term, structure of

Chorionic Part of fetal

placenta.

plate:

T Placenta, full-term, structure of

Chorionic somatomammotropin: 1
Human chorionic somatomammotro-
pin

Chorionic thyrotropin: T Human
chorionic thyrotropin

Chorionic villi (villi choriales*): Early
processes of T chorion covered with
the 1 trophoblast. Three stages in for-
mation of C.: 1) Primary C. (I) = cords
of trophoblast proliferating from
chorion into T endometrium. Primary
C. are lined by T syncytiotrophoblast
(S); the cores are formed by T cytotro-
phoblast (C). After 15 days of preg-
nancy, proliferation of 1 chorionic me-
soderm transforms primary C. into sec-
ondary C. 2) Secondary C. (I} = pro-
cesses of chorion with a mesodermal
core (M) lined by cytotrophoblast (C)
and syncytiotrophoblast (S). Through
differentiation of blood vessels within
chorionic mesoderm, secondary C. be-
come tertiary C. (days 21-23 of preg-
nancy). 3) Tertiary C. (lll) = processes
of chorion containing fetal blood
vessels (V) with nucleated or anu-
cleated erythrocytes (E). After forma-
tion of T placenta, C. are referred to as
1 placental villi. H = 1 Hofbauer cells
(See embryology texts for further infor-
mation)

Sala, MA., Matheus, M., Valeri, V.
Microscopica Acta 82, 339 (1980)

Choristoma cells: Large, round cells
with coarse, T PAS-positive granules,
occasionally found in various tissues
and organs. C. are result of a
maldevelopment of a type of tissue not
normally found at the site.

Choroid (choroidea*): A portion of T
uvea extending posteriorly from 1 ora
serrata and situated between T pig-
ment epithelium (PE) and T sclera (Sc).
Structure: 1) T Bruch’s membrane
(BM). 2) 1 Choriocapillaris (C). 3)

Vessel layer or lamina vasculosa* (VL)
= large T muscular arteries (A), origi-
nating from ciliary arteries and veins
(V) which drain into vortex veins. 4)
Lamina suprachoroidea* (LS) = sev-
eral layers of flattened, fibroblastlike
cells, some 1 macrophages, and 1
melanophores (M) contained in
meshes of a network of T collagen and
T elastic fibers. 5)Stroma, or sub-
stantia propria* (S) = 1 pigment con-
nective tissue containing 1 fibrocytes, 1
fibroblasts, macrophages, rare 1
melanocytes, melanophores, and
some T mast cells; it contains collagen
and elastic fibers, as well as predomi-
nantly T nonmyelinated nerve fibers
with occasional T bipolar nerve cells
where the nerve fibers cross. A poten-
tial cleft, spatium perichoroideale*
(SP), separates C. from sclera. It con-
tains a fluid, resembling T cerebrospi-
nal fluid, which is drained through
sclera into orbital lymphatic vessels. C.
supplies external retinal layers with
oxygen and nutrients and contributes
to maintenance of intraocular pres-
sure.

Choroid plexus (plexus chorioideus®):
An organ in form of very ramified, vil-
louslike processes (P) projecting from
1 pia mater (PM) into brain ventricles
(V). Localization: roofs of third and
fourth ventricles, parts of walls of later-
al ventricles. Structure: 1) Epithelium
(E) = a single layer of cuboidal celis
with convex 1 apical pole and a round
central nucleus. Cytoplasm contains
numerous, rod-shaped mitochondria,
a small Golgi apparatus, short rough
endoplasmic cisternae, free ribo-
somes, T glycogen particles, and rare
lysosomes. Apical plasmalemma forms
a great number of long T microvilli with
expanded tips. Lateral cell surfaces
are moderately interdigitated with
neighboring cells; all cells are held to-
gether by T junctional complexes.
Basal plasmalemma forms infoldings
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resembling a 1 basal labyrinth (arrow).
Cells rest on a basal lamina. Macroph-
agelike cells ( T Kolmer's cells) have
been found on epithelium. 2) Lamina
propria (LP) or tela choroidea* = a
richly vascularized T loose connective
tissue of pia mater. T Capillaries (Cap)
are of fenestrated type; large 1 peri-
capillary spaces contain 1 macro-
phages. T Acervuli (Ac) may be found
in older individuals. C. produces T ce-
rebrospinal fluid by selective ultrafiltra-
tion.

Agnew, W.F., Alvarez, RB., Yuen,
T.G.H., Crews, AK.. Cell Tissue Res.
208, 261 (1980); Peters, A, Swan, R.C.:
Anat. Rec. 794, 325 (1979); Van Deurs,
B.: Anat. Rec. 195,73 (1979)

Choroidal tela: T Tela choroidea

“Christmas tree”: A figurative term for
ribosomal DNA (rDNA) 1 cistrons of T
nucleolar organizer region (having
appearance of a tree trunk) and the
lateral preribosomal 45S ribosomal
RNA (rRNA) molecules of variable
length that have just been synthesized
(appearing as branches of tree). At be-
ginning (B) of cistron, molecules are
shortest; they are longest at end (E) of
cistron. Granules on cistron are
thought to be RNA polymerase (P). In-
active DNA segments (S) separate
“C.” An arrow indicates direction of
synthesis..(See molecular biology texts
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for further information) (Modified after
Miller and Beatty 1969)

1 Fibrillar centers; T Nucleolus, func-
tions of

Miller, L.O., Beatty, B.R.: Science 764,
955 (1969)

Chromacity horizontal cells: T Hori-
zontal cells

Chromaftin cells (pheochrome cells,
cellulae chromaffinae*): Cells produc-
ing, storing, and releasing T catechol-
amines and giving a positive 1
chromaffin reaction. They are derived
from neural crest and innervated by T
preganglionic sympathetic fibers (en-
docrine T parenchyma of medulla of 1
adrenal glands, cells of sympathetic T
paraganglia, typel T glomus cells, 1
urethral chromaffin cells, etc.)

Pollard, H.B., Pazoles, C.J., Creutz,
C.E., Zinder, O.: Int. Rev. Cytol. 58, 160
(1979); Taxi, J.: Int. Rev. Cytol. 57, 283
(1979)

Chromaffin granules: Secretory
granules of T epinephrine- and T nor-
epinephrine-producing cells giving
positive T chromaffin reaction.

1 Epinephrine storage granules; T Nor-
epinephrine storage granules

Schmidt, W., Winkler, H.: Eur. J. Cell
Biol. 27,96 (1982)

Chromatffin paraganglion: 1
Paraganglion, sympathetic

Chromaffin reaction (pheochrome
reaction); A capacity of T catechol-
amine storage granules to become
oxidized in presence of an agueous
solution of metallic salts (potassium
bichromate, ferric chloride) or other
oxidizing agents. Resulting brown col-
or is consequence of formation of T
adrenochrome. Adrenal medulla (M)
gives a highly positive C. Under trans-
mission eiectron microscope (bottom),
reaction product is represented by very
electron-dense granules. C=cortex of
T adrenal gland, E=1 epinephrine-
producing cell, NE = T norepinephrine-
producing cell (Fig., top = adrenal
gland, guinea pig; fig., bottom = rat)

Singh, I. Anat. Anz. 775 81 (1964);
Wood, J.G.: Barrnett, R.J.: Anat. Rec.
145,301 (1963)

Chromaffin system (chromaffin tis-
sue): A common term for adrenal me-
dulla, sympathetic T paraganglia, and
1 carotid body, characterized by mor-
phological similarity of their cells, their
neural crest origin, and their positive 1
chromaffin reaction.

Chromaffin tissue: T Chromaffin sys-
tem

Chromatic apparatus: A deeply
stained ensemble of T chromosomes
during T mitosis or T meiosis.

Chromatid: Each of two strands
formed by longitudinal division of a T
chromosome. C. consists of only one 1
chromatin fiber, i.e., of only one DNA
molecule.

Chromatin (chromatinium*): A deeply
stainable substance visible under light
microscope as irregular clumps of 1
basophilic material in fixed and col-
ored interphasic nuclei. C. represents
DNA-protein complex of T chromo-
somes; it consists of T euchromatin
and 1 heterochromatin.

Cameron, J., Pavlat, WA, Jeter, J.R.
Anat. Rec. 794, 547 (1979); lino, A,
Nagai, S.: Biomed. Res. 2 Suppl. 91
(1981); Kornberg, R.D.: Ann. Rev. Bio-
chem. 49, 931 (1977); Oda, T.. Acta
Histochem. Cytochem. 75, 543 (1982);
Valencia, R.: J. Physiol. (Paris) 78, 653
(1982/83)

Chromatin body: T Barr body

Chromatin fiber: An irregularly coiled
chain of variable length composed of
T nucleosomes interconnected by in-
ternucleosomal DNA (iDNA). C. forms
T chromosomes during 1 interphase;
each T chromatid consists of one C. In
G, phase of T cell cycle, C. is loosely
and irregularly winded; densely
packed coils of C. correspond to T het-
erochromatin, and uncoiled or poorly
coiled segments to T euchromatin.
With onset of cell division, C. becomes
more densely, but still irregularly coiled
and forms a prophase chromosome.
Cs. are attached to internal face of 1
nuclear membrane and to circumfer-
ence of T nuclear pores. Chromo-
somes of most 1 eucaryotic cells are
composed of one C. H = 1 histone oc-
tamer, nDNA = nucleosomal DNA, H 1
= histone H 1

Ehrenpreiss, J.G., Zirne, R.A., Deniden-
ko, O.Je.: Folia Histochem. Cytochem.
19,217 (1981); Fawcett, D.W.: The Cell.
2nd edn. Philadelphia, London,
Toronto: W.B. Saunders Co. 1981; Ris,
J., Kornberg, R.D.: Chromosome Struc-
ture and Levels of Chromosome Orga-
nization. In: Cell Biology, Vol. 2. New
York, San Francisco, London:
Academic Press 1979; Schwarzacher,
H.G.: Bull. Schweiz. Akad. Med. Wiss.
34, 337 (1978)

Chromatin, in interphase nuclei: T
Euchromatin; T Heterochromatin

Chromatin, intranucleolar (nucleolar
chromatin): Thin strands of 1
chromatin located within pars fibrosa
of T nucleolus and termed 1 fibrillar
centers. DNA of C. controls synthesis



of RNA in nucleolus. (See molecular
biology texts for further information)

T Ribonucleic acids, synthesis of

Raska, |, Rychter, Z,, Smetana, K.: Z.
mikrosk.-anat. Forsch. 97, 15 (1983)

Chromatin, nucleolar: T Chromatin,
intranucleolar

Chromatin, nucleolus-associated: 1
Chromatin, perinucleolar

Chromatin particles: T Karyosomes

Chromatin, perinucleolar (nucleolus-
associated chromatin): Clumps of 1
heterochromatin (H) associated with 1
nucleolus (Nu). Fine strands of C. pen-
etrate, as intranucleolar T chromatin,
between meshes of T nucleolonema.
(Fig. = 1 pinealocyte, rat)

Chromatoid body (corpus chroma-
toideum*):  An electron-dense, 1
basophilic, fibrogranular structure
(CB) found in cytoplasm of developing
male T germ cells, generally situated
opposite T acrosome (A). C. can be as-
sociated with T nuage. C. is presum-
ably composed of basic proteins and
RNA. Chromatoid material occurs first
in nucleus of pachytene 1 spermato-
cyte from which it passes through 1 nu-
clear pores into cytoplasm. C. is be-
lieved to furnish ring around distal

centriole and to participate, through
condensation, in formation of T an-
nulus. (Fig. = T spermatid, human)

Parvinen, M., Parvinen, L.-M.: J. Cell
Biol. 80, 621 (1979); Sbderstrom, K.-O.:
Z.mikrosk.-anat. Forsch. 92,417 (1978)

Chromatolysis, reirograde: Progres-
sive disappearance of T Nissl bodies
from T perikaryon of a nerve cell whose
1 axon has been sectioned.

T Nerve fibers of peripheral nervous
system, degeneration and regenera-
tion of

Cragg, B.G.: Brain Res. 23,1 (1970)

Chrome alum-hematoxylin phloxine
stain: A method for demonstrating T
A-cells of T pancreatic islets and 1
neurosecretory granules.

Chromidial substance: The former
term for T ergastoplasm.

Chromium shadowing: T Shadowing
Chromocenters: T Karyosomes

Chromogranin: A specific protein
contained in T catecholamine storage
granules bound to T epinephrine or T
noradrenaline.

Chromomembrin-A: A chemical sub-
stance present in membranes of 1 epi-
nephrine and T norepinephrine stor-
age granules.

T Catecholamines

Chromomeres (chromomerus*): Dark-
ly stained transversal bands (Chm) in
giant polytenic T chromosomes (Chr)
of certain insects consisting of densely
arranged coils of T chromatin fiber.

T Chromosomes, banding patterns of;
T Chromosomes, polytenic

Sass, H.: J. Cell Biol. 45, 269 (1980)
Chromomere, of platelets: T Platelets

Chromonema*: The thinnest longi-
tudinally oriented T chromatin thread
of a T chromatid still visible with light
microscope. The term C. is rarely used.

Zatsepina, OQ.V,, Poliakov, V.Yu.,
Chentsov, Yu.S.. Tsitologiia 25, 123
(1983)
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Chromophilia: Affinity of a cell, T celi
component, or tissue to dyes.

Chromophilic substance, of neurons:
Synonym for T Nissl bodies.

Chromophobia: Resistance of a cell, T
cell component, or tissue to stains.

Chromophobic cells, of hypophysis: 1
Hypophysis, chromophobic cells of

Chromophobic cells, of pars inter-
media: T Hypophysis, pars intermedia
of, chromophobic cells of

Chromosomal fibers“:
tubules, kinetochoral

1 Micro-

Chromosomal microtubules: TMicro-
tubules, kinetochoral

Chromosome female-determining:
Since all secondary T oocytes carry
one T X-chromosome, X-chromosome
of T gynospermatozoa determines fe-
male sex of future individual giving, af-
ter 1 fertilization, a 1 zygote with 44 1
autosomes and XX 1 sex chromo-
somes.

Chromosome, male-determining:
The male sex is determined by 1 V-
chromosome of T androspermatozoa
giving, after 1 fertilization, a 1 zygote
with 44 1 autosomes and XY T sex
chromosomes.

Chromosome, X-: T X-chromosome

Chromosome, Y-: T Y-chromosome

Chromosomes (chromosoma*): Mem-
braneless, intensely stainable, perma-
nent organelles of cell nucleus com-
posed of T chromatin fiber(s) (CF). C.
are visible under light microscope as
small threads about 1-2 um thick and
several micrometers in length, but only
during M-phase of T cell cycle. Struc-
ture: G,-phase = only one irregularly
and loosely coiled chromatin fiber
forms C., which shows two constric-
tions: a) primary constriction (PC) is
present in all C. and corresponds to 1
centromere (Ce), b)secondary con-
striction (SC) is present only in five C.
in man; it corresponds to 1 nucleolus
organizer region. The same five C.
have 1 satellites (S). G,-phase = C.
shortens because of further coiling of
chromatin fiber; after its doubling, dur-
ing S-phase, C. consists of two sister 1
chromatids, each formed of only one
chromatin fiber. Chromatids are held
together by centromere; they lie so
closely to one another that they are
not discernible as separate structures
under fight microscope. M-phase =
during metaphase (M), chromatids
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separate from one another, but are still
held together in centromeric region by
an unreplicated chromatin fiber seg-
ment of DNA. Chromatin fiber con-
tinues to coil and condense; thus, the
whole C. shortens and the major coils
(MC) and bands (B) appear. In ana-
phase, centromere divides, and diffuse
decondensation takes place in ana-
phase and telophase.

Bosman, F.T.. Nakane, P.K.. Histo-
chemistry 74, 341 (1982); Gall, J.G.: J.
Cell Biol. 917, 3s (1981); Harrison, C.J.,
Allen, T.D., Britch, M., Harris, R.: J. Cell
Sci. 56, 409 (1982); Laughlin, T.J., Wil-
kinson-Singley, E., Olins, D.E.,, Olins,
A.L.: Eur. J. Cell Biol. 27, 170 (1982);
Therman, E.. Human Chromosomes.
Berlin, Heidelberg, New York: Springer-
Verlag 1980

Chromosomes, acrocentric (telocen-
tric chromosomes, chromosoma

Acrocentric  Submeta- Metacentric

centric

acrocentricum*); T Chromosomes with
a T centromere (Ce) very close to one
end, making one of their arms very
short or even imperceptible. Chr = 1
chromatid

Chromosomes, anomalies of: Any
numerical and/or morphological devi-
ation from standard pattern. 1) Anom-
aly of number of chromosomes as a
consequence of T chromosome non-
disjunction: a) T autosomes = trisomy
21 = an extra chromosome 21 pro-
ducing T Down'’s syndrome (45 + XY or
45+XX); b) T sex chromosomes =
Klinefelter's  syndrome (44 + XXY),
Turner’'s syndrome (44 + X), “super fe-
male” (44 + XXX), etc. 2) Anomaly of
form of chromosomes = a) deletion
= disconnection and loss of a whole
or part of a chromosome arm; b)
translocation = abnormal transfer of
a segment of one chromosome to a
nonhomologous chromosome during
prophase | of T meiosis; ¢) isochromo-
somes = transversal, instead of longi-
tudinal, division of T centromere (Ce),
resulting in two  metacentric
isochromosomes with two identical
arms of neighboring T chromatids
(Chr). (See genetics texts for further in-
formation)

Isochromosomes

Chromosomes, banding patterns of :
Symmetric, transversal, darker and
lighter lines occurring in chromo-
somes after staining with dilute acid
Giemsa stain  and certain 1
fluorochromes (quinacrine mustards).
Although significance of these pat-
terns is not clear, they help to distin-
guish between morphologically very
similar chromosomes of human 1
karyotype, e.g., chromosomes 6, 7, 8,
9,10, 11, 12, T X-chromosome, and cer-
tain chromosomal anomalies (not to
be confused with banding patterns of
polytenic T chromosomes).

1 Chromomere; 1T Chromosomes,

anomalies of

Curtis, D., Horobin, RW.: Histochem J.
14,911 (1982); Drets, M.E., Shaw, MW.;
Proc. Natl. Acad. Sci. USA 68 2073

(1971); Shiraishi, N., Fujihara, T.,
Maeda, S., Kazama, T., Takahashi, R.,
Sugiyama, T.. Acta Histochem. Cyto-
chem. 75 176 (1982); Zheng, H.-Z.,
Burkholder, G.D.: Exp. Cell Res. 747,
117 (1982)
Chromosomes, crossing-over: |
Crossing over

Chromosomes, giant: Enormous
polytenic T chromosomes, about 2 mm
long and 10 pm thick, found in salivary
glands, tracheae, gut, etc. of some in-
sects. These C. are always in pro-
phase.

Chromosomes, homologous: Mor-
phologically identical chromosomes
forming pairs in a 1 diploid cell. One
member of pair originates from father
(paternal chromosome), the other one
from mother {maternal chromosome).
There are 23 homologous chromo-
some pairs in human femal and 22 in
the male, because T sex chromosomes
X and Y are morphologically different.
Although morphologically identical, C.
do not necessarily carry identical
genes.

T Autosomes; T Karyotype

Chromosomes, metacentric (chro-
mosoma metacentricum*): 1 Chro-
mosomes divided by 1 centromere
into two segments of almost equal
length.

T Chromosomes, acrocentric

Chromosomes, nondisjunction of:
The failure of homotogous 1 chromo-
somes to reach opposite cell poles
during meiotic anaphase |, so that one
cell receives one chromosome more,
and the other one chromosome less. In



the case of T autosomes, most well-
known example is T Down'’s syndrome,
where a person has one chromosome
21 more = trisomy 21. In the case of 1
sex chromosomes, a nondisjunction
results in the appearance of Kline-
felter's syndrome (44 autosomes+
XXY), Turner's syndrome (44+X),
“super female” (444 XXX), etc. (See
genetics texts for further information)

T Chromosomes, anomalies of

Chromosomes, nucleolar organizer
regions of: T Nucleolus organizer re-
gion

Chromosomes, number of: C. varies
greatly from organism to organism.
There are, for example, 20 chromo-
somes in corn, 24 in the tomato, 26 in
the frog, 32 in the bee, 46 in man, 48 in
the potato, 60 in the ox, 78 in the dog,
500-520 in the fern.

Chromosomes, number of, in meio-
sis: T Meiosis

Chromosomes, number of, in mitosis:
T Mitosis

Chromosomes, polytenic: A phenom-
enon comprising multiple divisions of T
chromosomes of insects and some
other animals, in which { chromatids
do not separate, but rather arrange
themselves parallel to one another.
This results in formation of giant 1
chromosomes, about a thousand
times larger than somatic chromo-
somes. A C. represents a bundle of
hundreds of chromatids, i.e, 1
chromatin fibers (CF), whose densely
coiled segments form bands or 1
chromomeres (Chm); their longi-
tudinal uncoiled portions represent in-
terbands (Ib). C. do not exist in man.
(Modified after Sass 1980)

Berendes, H.D.: Int. Rev. Cytol. 35, 61
(1973); Grond, C.J., Derksen, J.: Eur. J.
Cell Biol. 30, 144 (1983); Mott, MR,
Burnett, E.J., Hill, J.R.: J. Cell Sci. 45, 15
(1980); Sass, H.: J. Cell Sci. 45, 269
(1980); Sorsa, V.. Cell Differentiation
12,137 (1983)

Chromosomes, satellites of (SAT-
chromosome, chromosoma satelliti-
ferum*). Small, round, or elongated
bodies (S) connected to rest of 1
chromosome by a delicate, threadlike
chromatin filament corresponding to 1
nucleolus organizer region (NOR).
Five human chromosomes carry sa-
tellites, which seem to consist of con-
stitutive T heterochromatin.

T Karyotype

John, B,, Miklos, G.L.G.: Int. Rev. Cytol.
58,1 (1979)

Chromosomes, sex: T Autosomes; 1
Karyotype; T Sex chromosomes

Chromosomes, submedian: 1
Chromosomes, submetacentric

Chromosomes, submetacentric (sub-
median chromosome, chromosoma
submetacentricum*): T Chromosomes
divided by T centromere into arms of
unequal length.

T Chromosomes, acrocentric

Chr , tel tric: T Chro-

mosomes, acrocentric

Chromosomes, telomeres of (telo-
merus*): The polarized extremities (T)
of T chromosomes, preventing other
chromosomes or their segments from
fusing with these chromosomes. T
Chromatin fiber (CF) begins or ends in
telomere.

Chyle: A turbid, milky, white or yellow-
ish fluid occurring in T lacteals during
digestion of fats. C. consists of T lymph
and T chylomicrons; it is drained
through intestinal lymphatic vessels to
T thoracic duct.

Chylomicrons: Highly refractile, mem-
braneless fatty bodies, 1-3 um in di-
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ameter, occurring in T lymph and 1
blood after a fatty meal.

1 Absorptive cells; T Chyle; T Lipopro-
teins

Chyme: A semifluid mass of partly di-
gested food formed in distal region of
T stomach; C. then passes in small por-
tionsinto T duodenum.

Chymotrypsins: Proteolytic enzymes
produced by T pancreatic acinar cells.

CIF: T Cloning-inhibiting factor

Cilia* (kinocilia, kinetocilia*): Motile
processes (C), about 5-10um long
and 0.2 um wide, projecting from free
surface of numerous kinds of cells.
Structure (longitudinal section): 1) Cili-
ary membrane (CM) is continuous with
plasmalemma (P). 2) T Axoneme or cili-
ary shaft (A) = nine pairs or doublets
of longitudinal T microtubules (Mt)
continuous with microtubular triplets
(Tr) of basal body (BB). Central sheath
(CS) surrounding central microtubular
pair begins only at level of free cell sur-
face. All elements of axoneme are em-
bedded in ciliary matrix (M). 3) Basal
body (BB) with basal foot (BF). 4)
Rootlet (R) = a conical, transversally
banded structure with repeated
periods of 55-70 nm, composed of
parallel, 3 to 7-nm-thick microfila-
ments. Rootlet penetrates at times as
far as nucleus; it may be absent in
some cells.

1 Cilia, basal body of; t Cilia, basal foot
of; 1 Cilia, cross section of

Gibbons, R.. J. Cell Biol. 97, 107s
(1981); Dentler, W.L.: Int. Rev. Cytol. 72,
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1 (1983); Kuhn, C., lll, Engelman, W.:
Cell Tissue Res. 786, 491 (1978), War-
ner, F.D.: J. Cell Sci. 20, 101 (1976)

Cilia, basal body of (kinetosome, cor-
pusculum basale*): A small cylinder,
about 0.5 um long and 0.15 um wide,
at base of each T cilium, considered to
be a modified 1 centriole. C. consists of
nine microtubular triplets (Tr); inner
microtubules of each triplet grow out
and form nine microtubular pairs of
ciliary shaft. Central microtubular pair
is absent in C. From C., conical, stri-
ated rootlet emerges; basal foot (BF)
with T microtubule organizing center
(MTOC) is attached to C. After numer-
ous duplications (over 100), centriole
gives rise to C., which migrates to T api-
cal cell pole; here it forms T cilia.

1 Ciliogenesis

Anderson, RW.G., Brenner, RM.: J.
Cell Biol. 50, 10 (1971); Mitsushima, A.,
Inoué, T.. Biomed. Res. 2, Suppl. 87
(1981)

Cilia, basal foot of (pes basalis*): A
filamentous, conical, transversally stri-
ated structure (B) attached at a right
angle to lateral surface of basal body
(BB). All C. are oriented in same direc-
tion toward basal bodies of next cilia.
In vicinity of, or in contact with C. is lo-
cated a T microtubular organizing cen-
ter, which probably initiates polymer-
ization of axonemal microtubules (Mt)
in this area. C. are thought to be in-
volved in transmission of beating
rhythm from one cilium to another.
(Fig. = ciliated oviduct cell, rat)

1 Cilia, basal body of

Tilney, L.G., Goddard, J.. J. Cell Biol.
46,564 (1970)

Cilia, cross section of: |) Ciliary mem-
brane = plasmalemma. Il) Axoneme
or ciliary shaft = two single central 1
microtubules surrounded by a ring of
nine regularly disposed microtubular
pairs or doublets (formula 9+ 2). Each
doublet is composed of microtubules
(“subfibrils”) A and B; the latter is in-
complete. Microtubule A sends two
rows of short, slightly divergent, T dy-
nein arms toward next doublet.
Microtubules A are linked to each
other by nexin bridges. The doublets
are continuous with two inner subunits
of basal body. Central microtubules,
embedded in central sheath, begin at
base of cilium. In tip of cilium, doublets
become singlets (only one microtu-
bule).

1 Cilia, basal body of; T Ciliary motion

Haimo, L.T., Rosenbaum, J.L.: J. Cell
Biol. 97, 125s (1981); Warner, F.D.: J.
Cell Sci. 20,101 (1976)

Cilia, derivates of : Modified cilia are T
olfactory cilia and outer segments of T
photoreceptors. T Spermatozoal tail is
also a specially differentiated cilium.

Wen, G.Y., Soifer, D., Wisniewski, H.M.:
Anat. Embryol. 165,315 (1982)

Cilia, motion of ; T Ciliary motion

Cilia, of eyelids : T Eyelashes

Clllary body (corpus ciliare*), A fi-
bromuscular ring located between 1
ora serrata (OS) and root of Tiris (Ir),
representing direct anterior continu-
ation of 1 choroid. Parts: A) Anterior
portion or pars plicata, consists of 70—
80 1 ciliary processes (CP) to which 1
zonular fibers (ZF) of 1 ciliary zonule
(CZ) are attached. B) Posterior portion
or pars plana (orbiculus ciliaris) is de-
void of processes. Structure: 1) T Ciliary
epithelium (CE) = a double-layered
cuboidal epithelium composed of pig-
mented (PC) and nonpigmented cells
(NC). Il) Ciliary stroma (CS) = a highly
vascularized, T loose connective tissue
containing T fibroblasts, T mast cells,
and 1 melanocytes; capillaries are
fenestrated. 1) Ciliary muscles
(smooth): 1) Circular band or Miller's
muscle (MM), innervated by T para-
sympathetic nervous system; 2)
Meridional-radial band or Bricke’s
muscle (BM), probably innervated by T
sympathetic nervous system. Ciliary
muscles have been shown, according
to recent research, to be largely inter-
woven, forming a single muscle at-
tached to T scleral spur (SS). C. is in-
volved in accomodation of eye and is
responsible for production of 1
aqueous humor. L = Tlens

1 Eye, accomodation of

Ciliary epithelium (pars ciliaris re-
tinae*): A double-layered cuboidal epi-
thelium covering T ciliary body. Struc-
ture: 1) Inner, nonpigmented cells (epi-
thelium nonpigmentosum®), lying on
inner limiting membrane (ILM), have
an elliptical or round nucleus, numer-
ous large mitochondria and rough en-
doplasmic cisternae, a well-developed
Golgi apparatus, and some tubules of
smooth endoplasmic reticulum. Basal
plasmalemma is highly invaginated,
forming a 1 basal labyrinth (BLt). Api-
cal 1 junctional complexes (JC) hold



cells together and constitute T blood-
aqueous barrier. Nonpigmented cells
have a phagocytotic activity and pro-
duce T zonular fibers (ZF). 2) Outer,
pigmented cells (epithelium pig-
mentosum*) are separated from
stroma (S) by basal lamina (BL). Cells
contain a more or less irregular nu-
cleus, some mitochondria, a few rough
endoplasmic cisternae, numerous pro-
files of smooth endoplasmic reticulum,
a small Golgi apparatus, and a num-
ber of T melanosomes and 1 melanin
granules (MG). C. produces T agueous
humor.

1 Ciliary processes

Kondo, K., Coca-Prados, M., Sears, M.
Cell Tissue Res. 233 629 (1983)

Ciliary glands, of Moll (glandulae
ciliares*): Modified apocrine T sweat
glands (CG) situated at edges of T
eyelids, where their excretory ducts (e)
open onto free surface or into 1 hair
follicles of 1 eyelashes (E). C. are char-
acterized by enlarged terminal por-
tions. (Fig. = human)

Ciliary motion: In living cells, T cilia
beat with a frequency of 10-25 beats/s
and always in a genetically programed
direction. 1) Metachronal rhythm (M)

= when observed in a plane parallel
to direction of motion (arrow), move-
ment of cilia forms successive waves
which transport T mucus and particu-
late material. 2) Isochronal rhythm (1)
= when observed in a plane perpen-
dicular to direction of motion, all cilia
are in same phase of movement. Mo-
tion of each cilium is composed of a
rapid, stiff stroke forward (= effective
stroke, ES), followed by a slower, more
flexible stroke backward (= recovery
stroke, RS). At beginning of motion, all
nine doublets are connected together
by dynein arms (D) at same level.
Movement is initiated by displacement
toward ciliary tip of insertion points of
dynein arms on B-microtubule with a
consecutive sliding of doublets in rela-
tion to one another. Thus, there is no
shortening of microtubules. During
this movement, the effective stroke is
always directed perpendicularly to
central sheath (CS) in a plane passing
between doublets 5 and 6, whose arms
are probably immobile. The central
sheath seems to conduct impulses for
sliding of doublets, while the neces-
sary energy is provided by T dynein in
presence of ATP and Ca2* and Mg2*
ions. Synchronization of the ciliary
movement spreads through the basal
feet. A = A-microtubule

1 Cilia, basal foot of

Ciliary muscle, of Riolan (musculus
ciliaris*); A small circular bundle of
palpebral portion of musculus orbicu-
laris oculi situated between T hair folli-
cles of T eyelashes and 1 tarsus of T
eyelids. Contraction of C. presses mar-
gins of eyelids against  cornea and 1
sclera.

Blake, J.R., Sleigh, M.A.: Biol. Rev. 49,
85 (1974); Goodenough, UW., Heuser,
J.E.: J. Cell Biol. 95, 798 (1982); Satir, P.:
Sci. Am 231/4, 44 (1974)

Ciliary muscles: 1 Ciliary body
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Ciliary processes (processus ciliaris*):
About 80 radiating folds (CP) of 1 cili-
ary body projected into T posterior
chamber of eye. C. are lined with T cili-
ary epithelium. Apart from their role in
secretion of T aqueous humor, C. serve
as one of insertion sites for T zonular fi-
bers. (Fig. = mongolian gerbil)

Ciliary shaft: T Axoneme; 1 Cilia, cross
section of

Ciliary stroma: T Ciliary body

Ciliary zonule (suspensory ligament,
zonulta Zinnii, zonula ciliaris*); A sys-
tem of fine, radial T zonular fibers (ZF)
representing circular suspensory ap-
paratus (CZ) of T lens (L). C. is formed
by two bands of zonular fibers: 1) Lon-
ger fibers arise from region of T ora
serrata (OS), ending on anterior sur-
face of lens T capsule ( = anterior
zonular sheath, AZS). 2) Shorter fibers
arise from 1 ciliary epithelium covering
1 ciliary processes (CP), attaching
themselves to T capsule of posterior
lens surface ( = posterior zonular
sheath, PZS). This sheath also forms a
part of anterior boundary of T vitreous
body (VB). The two bands are separat-
ed by a triangular channel, canal of
Petit (P).

1 Ciliary body
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Ciliated cells, of bronchiolar epitheli-
um: 1 Bronchiolar epithelium

Ciliated cells, of oviducts: T Oviducts,
epithelium of

Ciliated cells, of tracheal epithelium:
1 Trachea, epithelium of

Ciliated cells, of uterus: T Uterus, ep-
ithelium of

Ciliogenesis: Process of formation of
T cilia. Two pathways: A) Acentriolar C.
(most frequent): 1) T Fibrosomes co-
alesce around T deuterosome; 2) mul-
tiple procentrioles develop around
deuterosome; 3) under influence of T
microtubule organizing center
(MTOC), new T centrioles are formed,
by polymerization of microtubular sub-
unit, and migrate to 1 apical pole; 4)
here, they become basal bodies (BB)
and initiate, together with MTOC, for-
mation of T axonemes of cilia. B) Cen-
triolar C.: 1) Duplication of preexisting
centrioles at end of S-phase of T cell
cycle produces procentrioles, which
transform into centrioles; 2) these new-
ly formed centrioles move toward cell
surface, become basal bodies (BB),
and start growth of ciliary shaft (thick
arrow). Central microtubular doublet
is last to be formed. Material for
microtubular polymerization comes
from granulofilamentous substance
(GFS) at tip of cilium; this substance
disappears when cilium reaches full

development. (Modified after Fawcett
1972)

1 Cilium, basal body of

Chailley, B., Boisvieux-Ulrich, E., San-
doz, D.: Biol. Cell 46, 51 (1982); Dirksen,
R.E.: J. Cell Biol. 57, 286 (1971); Faw-
cett, DW.. Genetics of the Sper-
matozoon. Edinburgh: Beatty R.A. and
Glueckson-Waelsch 1972; Vacek, Z.
Folia Morphol. 21, 247 (1973)

Cinephotomicrography (cinemicro-
scopy): A method of taking pictures on
cine film in order to demonstrate activ-
ity of living cells in T phase contrast or
T interference microscope. A special
device arranges lapse of time in which
frames are to be taken. Rapid cellular
movements, such as T ciliary motion
and contraction of 1 striated muscle fi-
bers, need many frames per second;
projection of film at a normal speed of
about 18 frames/s makes filmed move-
ments appear slower. For slow motion
( T ameboidism, cell division, T phago-
cytosis), the frames are taken with a
lapse of several seconds; projected at
speed of 18 frames/s, these events ap-
pear greatly accelerated.

Rose, G.G. (ed.): Cinemicrography in
Cell Biology. New York, London: Aca-
demic Press 1963

Circulating pool, or granulocytes: 1
Granulocytes, pools of

Circulatory system: Specialized cir-
cuit of continuous, closed branching
tubes (vessels) carrying blood
pumped by heart. T Arteries; T Capil-
laries; T Heart; T Veins

Circumanal glands: T Anal canal

Circumferential lamellae, of bone
(lamellae circumferentiales externae

et internae®): Outer C. (outer basic
lamellae, OL) = a system of several
uninterrupted parallel bony T lamellae
located immediately beneath T perios-
teum (P) and surrounding T diaphysis.
Inner C. (inner basic lamellae, IL) =
an inconstant system of bony lamellae
adjacentto T endosteum (E).

Circumpulpar dentin: T Dentin, cir-
cumpulpar

Circumvallate papillae (papilla val-
lata*): A type of broad tongue papillae
(CP), 1-3 mm wide and 1-3 mm tall, ar-
ranged in a row anterior to and paral-
lel with sulcus terminalis. The 10-12 C.
in man are at level of epithelium of 1
tongue and surrounded by a circular
furrow or papillary crypt (F). Upper ep-
ithelium, exposed to mechanical in-
fluences, is considerably interdigitated
with numerous secondary T connec-
tive papillae (SP) not present in area of
furrow. Instead, there are about 250 T
taste buds (TB) present in this area. 1
Serous glands (G) (T Ebner's glands)
open into depths of furrow.

Circumventricular organs: Well-de-
limited and richly vascularized ag-
glomerations of specialized 1 ependy-
mal and subependymal cells located
on surfaces bordering 1 brain ventri-
cles; all C. are in direct contact with T
cerebrospinal fluid inside and outside
1 brain ventricles. These organs com-
prise: T Area postrema (AP), T median
eminence (ME), T neurohypophysis
(NH), T organum vasculosum laminae
terminalis (OVLT), 1 choroid plexus
(CP), 1 pineal organ (PO), 1 subcom-
missural organ (SCO), and T subforni-
cal organ (SFO). C. have secretory
and receptive functions; some are in-
volved in detoxication of cerebrospinal
fluid and some C. may possess an as
yet insufficiently examined endocrine
activity. All C. are devoid of 1 blood-
brain barrier.



Krsti¢, R.: Biomed. Res. 2, Suppl., 129
(1981); Leonhardt, H.. Ependym und
circumventriculdre Organe. In. Ok-
sche, A. and Vollrath, L. (eds.); Hand-
buch der mikroskopischen Anatomie
des Menschen. Vol. 4. Nervensystem.
Part 10: Neuroglia. Berlin, Heidelberg,
New York: Springer-Verlag 1980; Mes-
tres, P.: Scan. Electron Microsc. 2, 137
(1978); Thompson, S.A.; Cell Tissue Res.
225,79 (1982)

Cis face: 7 Forming face, of Golgi
apparatus

Cisterna, perinuclear: T Perinuclear
cisterna

Cisternae, of brain: T Brain cisternae

Cisternae, of endoplasmic reticulum
(cisternae*): Spaces (C) of rough T
endoplasmic reticulum enclosed by
nearly parallel T unit membranes. C.
may be expanded in some cells. (Fig.
top = T follicular cell, of ovarian follicle,
rat; fig. bottom = T thyroid follicular
cell, rat)

1 Reticuloplasm

Cisternae, of Golgi apparatus: 1
Lamellae, of Golgi apparatus

Cistron: A DNA sequence of a T ge-
nome involved in coding of genetic in-

formation and responsible for synthe-
sis of a definite product (i.e, 1
messenger RNA, T ribosomal RNA, 1
transfer RNA). C. is considered smal-
lest functional unit of heredity, equiva-
lentto the T gene.

Clara cells: T Bronchiolar epithelium

Clasmatocytes: The former term for T
macrophages of T loose connective
tissue.

Clathrin: A 180000-dalton polypep-
tide composing major part of T coated
vesicles and involved in T synaptic
vesicle membrane recycling, mem-
brane transport processes, protein up-
take by 1 apical pits, etc.

Harrison, S.C., Kirchhausen, T.: Cell 33,
650 (1983); Lin, C.-T., Garbern, J., Wu,
J.-Y.: J. Histochem. Cytochem. 30, 853
(1982); Pearse, B.M.F., Crowther, R.A.
Packing of Clathrin Into Coats. Cold
Spring Harbor Symposia on Quantita-
tive Biology, Vol.46, Part 2. New York:
Cold Spring Harbor Laboratory 1982;
Puszkin, S., Schook, W.J.: Clathrin: A
Study of its Properties and Mechano-
chemical Role in Cell Functions. In:
Stracher, A. (ed.): Muscle and Non-
muscle Motility, Vol.2. New York: Aca-
demic Press 1983

Claudius’ cells (cellula sustentacula-
ris*): Clear, cuboidal cells (CC) lining
sulcus spiralis externus (SSE); out-
wardly, C. are adjacent to 1 stria
vascularis (SV), and inwardly to T Hen-
sen’s cells (HC). C. have a pale cyto-
plasm and a predominantly apical nu-
cleus; their T organelles are poorly de-
veloped. C. are a kind of T supporting
cells for T Corti’'s organ (CO).

Clear cells, of parathyroid glands: 1
Chief cells, of parathyroid glands
organ: 1T

Clear cells, of pineal

Pinealocytes

Clear cells, of sweat glands (cellula
lucida*): Cuboidal or polygonal cells
with pale cytoplasm and round nu-
cleus predominantly in a central posi-
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tion. Cytoplasm contains abundant
mitochondria, some short rough endo-
plasmic cisternae, a small Golgi-appa-
ratus associated with a few dense
granules, several 1 lipid droplets (L),
and an appreciable amount of par-
ticulate T glycogen (Gly). C. are interdi-
gitated with numerous T microvilli (Mv),
except on surface toward 1
myoepithelial cells (MC). Short
microvilli cover apical surface. Basal
plasmalemma forms a moderately de-
veloped 1 basal labyrinth (BLt). C. are
believed to be involved in transepitheli-
al fluid transport and in salt excretion.
BL = basallamina

T Sweet glands, apocrine; T Sweat
glands eccrine

Elis, R.A.; Eccrine Sweat Glands: Elec-
tron Microscopy, Cytochemistry and
Anatomy. In: Gans, O. and Steigleder,
G K. (eds.): Normale und pathologis-
che Anatomie der Haut. Berlin, Heidel-
berg, New York: Springer-Verlag 1969;
Hashimoto, K.: J. Ultrastruct Res. 37,
504 (1971)

Clear cells, of taste buds: T Taste
buds, structure of

Clear cells, of thyroid gland : T C-cells,
of thyroid gland

Cleft, of Rathke : T Rathke’s cleft

Cleft, synaptic, of motor end plate: 1
Synaptic cleft, of motor end plate

Cleft, synaptic, of neuronal synapse:
1 Synaptic cleft, of neuronal synapse

Clefts, of Schmidt-Lanterman: 1
Schmidt-Lanterman clefts
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Climbing fibers: One of the two kinds
of afferent fibers entering T cerebellar
cortex. C. are not branched; they climb
along 1 dendrites of T Purkinje cells es-
tablishing excitatory T synapses with
them.

1 Mossy fibers

Blank, N.K., Seil, F.J., Leiman, AL.
Brain Res. 271,135 (1983)

Clitoris*: Part of T external female
genital organs consisting of two small
corpora cavernosa (CC), which, as
crura clitoridis, are affixed to os pubis
(OP). The crura unite and end in a
short corpus clitoridis (Co). A rudimen-
tary glans clitoridis (GC) underlies cor-
pus; it is related to bulbi vestibuli (BV).
Corpora cavernosa are lined by a
dense tunica albuginea (TA); struc-
turally, they are identical to T corpora
cavernosa penis. C. is covered with
thin nonkeratinized 1 stratified squa-
mous epithelium (E) overlying vascular
stroma with high papillae and numer-
ous free nerve endings. Glans is very
rich in Meissner’s, Ruffini's, Krause’s,
and Pacini's T corpuscles, as well as
intraepithelial nerve endings. Some 1
mucous glands are located in area of
frenula (F).

Clone: A population of biological
units (cell T organelles, cells, or or-
ganisms) deriving from a single ances-
tor as a result of asexual reproduction.
Examples: Reproduction of T chromo-
somes or cell organelles having au-
toreproductive power ( T centrioles, 1
mitochondria), reproduction of cells

by T mitosis. Members of a C. are ge-
netically identical, however, mutation
may change them.

Cloning-inhibiting factor (CIF): A 1
lymphokine that inhibits T mitosis in tis-
sue culture cells.

Cloquet’s canal: T Vitreous body

“Closed circulation,” of spleen: {
Spleen, vascularization of

Clotting, blood : T Blood clotting

Club hair (resting hair, quiescent hair,
telogen hair): A 1 hair with a short 1
hair follicle (HF) lacking firm attach-
ment to T dermis (D). Follicle of C. is
formed by T matrix cells which have
ceased to divide; they keratinize in situ
and form a thickening whose structure
resembles surface T epidermis. C. can
be easily plucked from follicle; in nor-
mal replacement of hair, about 5% are
C.

Clump cells: Giant T macrophages
(C) found in stroma of T iris in sphinc-
ter pupillae (Sph) region. C. measure
30-80 um and form little clumps; their T
phagosomes contain numerous in-
gested T melanin granules. (Fig. =
pig)

Coated vesicles (acanthosomes,
spiny bodies): Vesicles (V) about 50—
80 nm in diameter with a moderately
osmiophilic amorphous content. Deli-
cate radial bristles (Br) 17 nmlong and
set 15 nm apart extend from outer leaf-
let of T unit membrane (M). The bristles
and their extensions form penta- and
hexagonal patterns around vesicle =
clathrin basket. C. may be formed: 1)
By pinching off of T micropinocytotic
vesicles (Mp); 2) budding off from ribo-
some-free areas of rough endoplas-
mic reticular (rER) cisternae; 3) bud-
ding off from Golgi apparatus (G). In
the first case, C. are involved in 1
micropinocytosis, in the second, C.
transport the polypeptide product to
Golgi apparatus, and in the third, they
transport lytic enzymes to T lysosomes
(Ly). C. associated with rER and Golgi
apparatus having a transport role are
called Ttransport vesicles.

1 Clathrin; T GERL

Crowther, R.A., Finch, J.T., Pearse,
B.M.F.. J. Mol. Biol. 703, 785 (1976),
Heuser, J., Evans, L.: J. Cell Biol. 84, 560
(1980); Imhof, B.A., Marti, U., Boller, K.,
Frank, H., Birchmeier, W.: Exp. Cell Res.
145, 199 (1983); Kanaseki, T., Kadota,
K.: J. Cell Biol. 42, 202 (1969); Ockle-
ford, C.D., Whyte, A. (eds.): Coated
Vesicles. Cambridge: Cambridge Uni-
versity Press 1980

Coccygeal body (corpus coccigeum®):
A small organ 2.5 mm in diameter, lo-
cated in front of tip of coccyx. C. con-
sists of numerous arteriovenous 1T
anastomoses embedded in a T dense
connective tissue. T Smooth muscle
cells have an epithelioid appearance,
but no endocrine function.



Cochlea*: Part of bony 1 labyrinth
consisting of a spiral canal, about 35
mm fong and 3-9mm in diameter,
turning two and a half times around
axis, or modiolus (M), and ending fi-
nally in T helicotrema (H). C. also con-
tains T lamina spiralis ossea (LS),
which, with 1 basilar membrane (BM)
and 1 Reissner’'s membrane (RM) of 1
cochlear duct (CD), subdivides C. ca-
nal into scala vestibuli (SV) and scala
tympani (ST). T Spiral ganglion (SG) is
located at base of lamina spiralis os-
sea. (Fig. = human)

Cochlear duct (scala media, ductus
cochlearis*): Part (CD) of membra-
nous T labyrinth located in T cochlea
(C). C. emerges as a tubular diverticu-
lum from saccule (S) and turns two
and a half times to end blindly in
cochlear cupula (Cu). C. is separated
from scala tympani (ST) by T basilar
membrane (BM) and T lamina spiralis
ossea (LS), from scala vestibuli (SV) by
1 Reissner's membrane (RM), and from
bone (B) by 1 spiral ligament (SL). C.
contains 1 Corti’'s organ (CO) and 1
endolymph. T Perilymph circulates in
both scalae.

Cochlear fluids: A collective term for
both 1 endolymph and 1 perilymph.

Cochlear ganglion: T Spiral ganglion

Codon: A sequence of three bases
along T messenger RNA molecule that
determines, via complementary T an-
ticodon of 1 transfer RNA, the specific
amino acid of a polypeptide chain or
the end of 1 protein synthesis. (See mo-
lecular biology texts for further infor-
mation)

Cohnheim’s fields: Small polygonal
groups (C) of bundled T myofibrils (Mf)
separated by myofibril-free 1 sarco-
plasm, visible with light microscope in
transversally sectioned T skeletal (Sk)
and T cardiac (Ca) muscle fibers.
Some authors consider C. to be a
shrinkage 1 artifact. In longitudinal
section, C. correspond to 1 Leydig-
Kolliker columns.

Coiled arteries, of endometrium
(spiral artery, of endometrium, arteria
spiralis*): T Muscular arteries (C),
branches of uterine T arcuate arteries,
having a very tortuous course. Ends of
C., lying in functionalis (F), are sensi-
tive to sex hormones and degenerate
and regenerate during each 1 men-
strual cycle. C. also constrict and di-
late rhythmically during the cycle,
playing an important role in menstrual
bleeding. B = basalis, G = 1 uterine
glands. (Fig. = 1 decidua parietalis,
human)

T Endometrium, vascularization of; 1
Uteroplacental arteries

Colchicine: A plant alkaloid blocking
polymerization of kinetochoral 1T
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microtubules of 1 spindle apparatus,
thereby arresting cell division in meta-
phase.

Cold insoluble globulin: T Fibronectin

Collagen: The principal protein of
white fibers of T connective and 1 sup-
porting tissues. C. is insoluble in water,
swells in dilute acids, can be diluted in
strong acids or alkalies, is digested by
1 collagenases and proteases, yields 1
gelatin upon boiling, is T birefringent,
and stainable with most T acid dyes. C.
has a high content of glycine, alanine,
hydroxyproline, and proline, but is
poor in suffur and contains no trypto-
phan. C. represents 30%-35% of total
protein content of human organism.

1 Collagen, types of

Hay, E.. J. Cell Biol. 91, 205s (1981);
Minor, RR.. Am. J. Pathol. 98, 225
(1980); Ramachandran, G.N., Reddi,
A.H. (eds.): Biochemistry of Collagen.
New York, London: Plenum Press 1976

Collagen, arrangement of molecules
in: T Collagen fibrillogenesis; T Tro-
pocollagen

Collagen, biosynthesis of: Following
transcription (Tc) and translation (T1)
of genetic information, 1 polyribo-
somes (Pr) synthesize, using amino
acids (alanin, hydroxyproline, proline,
hydroxylysine,  etc.),  polypeptide
chains, so called pro-achains (a),
which begin and end with nonhelical
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peptide groups (PG), referred to as
propeptides or T registration peptides.
The chains accumuiate within T cister-
nae of endoplasmic reticulum (ER);
three such chains assemble to form a
helical T procollagen molecule. These
molecules are transferred inside 1
transport vesicles to Golgi apparatus
(G), where a sugar component (SC) is
incorporated with them. T Collagen se-
cretory granules then carry these
molecules to plasmalemma (P), where
plasmalemmal procollagen peptidase
(Pept) cleaves the peptide groups,
thereby forming T tropocollagen mole-
cules secreted into extracellular space.
By their polymerization, these mole-
cules form T collagen fibers. Some
steps of C. are poorly understood; this
schematic description must, therefore,
be considered provisional.

1 Collagen-synthesizing cells, T Fibro-
blast, functions of

Kleinman, H.K., Klebe, R.J., Martin,
G.R.. J. Cell Biol. 88 473 (1981);
Mooon-Il Cho, Garant, P.R.: Anat. Rec.
201,577 (1981); Nemetschek, Th.: Verh.
Anat. Ges. 75, 47 (1981); Prockop, D.J.,
Kivirikko, K.I., Tuderman, L., Gutzman,
N.A.:N. Engl. J. Med. 301, 12 (1979)

Collagen, calcification of: The im-
pregnation of collagen structures with
calcium salts. In some tissues ( T bone,
1 cementum, T dentin, hyaline and fi-
brous 1 cartilage), collagen may act as
initiator for deposit of T hydroxyapatite
crystals (C). The precise interrelation-
ship between hydroxyapatite and 1 tro-
pocollagen (Tr) is not known; polypep-
tide chains apparently wrap them-
selves around the crystals. There is ev-
idence that the first crystallization nu-
clei occur in “holes” (h) between
heads and tails of successive tro-
pocollagen molecules where there is
no chemical bond. Calcification
spreads along microfibrils from these
points. However, collagen is not solely
responsible for this calcification.

1 Bone, calcification of; T Cartilage,
calcification of; T Collagen, fibrillogen-
esis of

Collagen, degradation of: A process
of destruction of collagen carried out
by T collagenases and other proteases

during growth, remodeling, T invol-
ution, T regeneration, and injury; it is
well balanced by a simultaneous T col-
lagen biosynthesis. Collagenases initi-
ate degradation by breaking down 1
tropocollagen molecule at a specific
site about 75 nm from its carboxyter-
minus. Resulting asymmetric frag-
ments are destroyed by proteases in
extracellular space and/or phagocy-
tized by T macrophages and broken
down in their secondary T lysosomes.
In some cases, 1 fibroblasts and T mac-
rophages may phagocytize entire 1
collagen microfibrils.

Deporter, D.A,, Ten Cate, A.R.. J. Perio-
dontol. 51,429 (1980); Svoboda, E.L A,
Shiga, A., Deporter, D.A.: Anat. Rec.
199,473 (1981)

Collagen fibers (fibra collagenosa®):
Units of white fibers (Fb) of T connec-
tive and supporting tissues, each com-
posed of a various number of T col-
lagen fibrils (Fi). Several C. form bun-
dles (fasciculi), 5-15 um thick, of indef-
inite-length, running in all directions. In
connective tissues not under tension,
C. have irregular undulating courses;
interchanges of fibrils take place be-
tween them. C. are very resistant to
traction, their extensibility being only
about 5%. The term C. is also used
generally to describe collagen materi-
al. (Fig. top = 1 dermis, human; fig.
bottom = dermis, rat)

1 Collagen fibers, submicroscopic and
microscopic organization of

Collagen fibers, submicroscopic and
microscopic organization of: In
course of T collagen biosynthesis, T fi-
broblasts (F) and other collagen-pro-
ducing cells synthesize T procollagen
from amino acids (AA); it is rapidly
converted to 1 tropocollagen mole-
cules (Tr) 1.5 nm thick. In extracellular
space, they polymerize, producing 1

protofibrils (Pr) about 4.5nm thick.
Protofibrils unite to form a T collagen
microfibril (Mf) 5-20 nm in diameter.
Several microfibrils make up a T col-
lagen fibril (Fi) 0.3-2 pm across, sever-
al fibrils associate into a T collagen fi-
ber (Fb), and several fibers may join
together into a bundle of fibers (not
shown). The elements of C. are held to-
gether by T proteoglycans.

Collagen fibril (fibrilla collagenosa*):
A bundle (Fi) of T collagen microfibrils
(Mf) 0.3-2 um in diameter. Several C.
constitute a 1 collagen fiber. (Fig. = 1
dermis, rat)

Collagen, fibrillogenesis of: Process
of formation of T collagen fibers
through polymerization of T tropocol-
lagen molecules (Tr). Current model of
C.: Tropocollagen has a length of 280
nm = 4.4 D; D equals 64 nm. In proto-
fibrils (P), heads (H) and tails (T) of
successive tropocollagen molecules
overlap. Axial displacement of adja-
cent protofibrils by a distance D results
in a microfibril (Mf) with a repeated
cross banding of D. Each D band is
subdivided into an overlap zone (OZ)
of 0.4 D and a hole zone (HZ) or “hole”
(h) of 0.6D. In the case of positively
contrasted microfibrils, there are 12
dark bands between major repeated



periods, corresponding to lateral
chains (LC) of tropocollagen mole-
cule. In the case of negative contrast,
D is of same length, but with only two
bands: dark bands into which "stain”
penetrates (corresponding to “holes”
between molecules) and impenetrable
clear zones occupied by collagen ma-
terial. Lateral linkage of tropocollagen
molecules is brought about by lysyl
and hydroxylysyl residues, which be-
come deaminated by lysyl oxidase se-
creted by T fibroblasts. According to
collagen type, arrangement of tro-
pocollagen molecules, i. e., protofibrils,
can be straight or helicoidal.

1 Contrasting, in transmission electron
microscopy

Reale, E., Benazzo, F., Ruggeri, A.: J.
Submicrosc. Cytol. 73,135 (1981)

Collagen formation: T Collagen, bio-
synthesis of

Collagen microfibril (microfibrilla*):
Fundamental element of T collagen fi-
brils and fibers. Diameter of C. varies
between 20 and 300 nm, depending on
tissue and species; length is variable.
Periodicity of C. is 64 nm. Each C. con-
sists of three or more T protofibrils.
(Fig. = Ttendon, rat)

1 Collagen fibers, submicroscopic and
microscopic organization of, T Col-
lagen, fibrillogenesis of

Bouteille, M., Pearse, D.C.. J. Ultra-
struct Res. 35, 314 and 339 (1971); Lil-
lie, J.H., Mac Callus, D.K., Scaletta, L.J.,
Occhino, J.C.: J. Ultrastruct Res. 58,
134 (1977)

Collagen molecule: T Tropocollagen

Collagen, “native”: A form of T col-
lagen displaying usual banding pat-
tern of 64 nm. C. may also form in vitro
if a neutral salt solution of collagen is
warmed to 37 °C. For some authors, C.
is collagen obtained without any tech-
nical procedure; in this case it has a
periodicity of 70 nm.

Collagen secretory granules: Unit
membrane-bound tubular structures
(CG, transversal section) up to 0.4 um
long and 0.1 um wide, filled with den-
sely packed T procollagen molecules.
C. arise from Golgi T cisternae (GC) as
rectangular vesicles (RV) whose con-
tent gradually densifies into a fine fi-
brillar material. C. are then transported
along cytoskeletal microfilaments to
plasmalemma, where they expel their
contents by T exocytosis into extracel-
lular space. (Fig. = T fibroblast, rat)

T Collagen, biosynthesis of

Cho, M.-l, Garant, P.R.: Anat. Rec. 799,
309 and 459 (1981)

Collagen-synthesizing cells: All cells
able to produce 1 collagen. Major part
of collagen of developing organism is
synthesized by 1 fibroblasts, T chon-
droblasts, 1 odontoblasts, and T o0s-
teoblasts; in adult organism, collagen
turnover is assured by T fibrocytes, 1
chondrocytes, T osteoblasts, and T os-
teocytes. Epithelial cells produce type
IV collagen, constituting T basal la-
minae. There is some evidence that T
smooth muscle cells may also synthe-
size collagen.

Collagen, types of: Four types of ge-
netically different C. have been iso-
lated, varying in amino acid composi-
tion, polymerization sequence, and
quantity of sugar. Typel [a 1(I)],ax 2 is
found in 1 bone, 1 dermis, T dentin, T li-
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gaments, and T tendons. Typell [o
1(I)]5 has been isolated from hyaline T
cartilage; it has a higher content of
glycosylated hydroxylysine than type .
Type lll [ 1(ll)]5 originates in T car-
diovascular system, intestine, and 1
uterus; it contains more hydroxypro-
line than type Il and some half-cystine
residues. Type IV [a 1(IV)]5 is charac-
teristic of T basal laminae; it is richer in
glycosylated hydroxyproline than type
Il and also includes 3- and 4-hy-
droxylysine with more half-cystine
than type lll. The molecules of type IV
do not polymerize; they are covalently
linked to T proteoglycans.

Bornstein, P., Sage, H.: Ann. Rev. Bio-
chem. 49, 957 (1980); Junqueira,
L.C.U., Cossermelli, W., Brentani, R.;
Arch. Histol. Jpn. 41, 267 (1978);
Laurie, G.W., Leblond, C.P., Martin,
G.R.: J. Histochem. Cytochem. 30, 983
(1982); Oberbaumer, |, Wiedemann,
H., Timpl. R., Kihn, K.: The EMBO Jour-
nal 1, 805 (1982); Von der Mark, K.: Int.
Rev. Connect. Tissue Res. 9, 265 (1981)

Collagenases: Proteases catalyzing
hydrolysis of T collagen and playing an
important role in T collagen degrada-
tion. C. is produced by 1 fibroblasts, 1
granulocytes, T macrophages, epider-
mal, and T synovial cells. Its concentra-
tion is increased in T uterus during
postgravidal involution.

Harris, E.D., Jr., Krane, S.M.: N. Engl. J.
Med. 291, 605 and 652 (1974)

Collateral 1 Prevertebral

ganglia

Collaterals, of axon: T Side branches
ofanTaxon

Collecting system, extrarenal: A sys-
tem of tubes conducting T urine from 1
kidney to exterior. C. comprises: T caly-
ces majores and minores, T renal pel-
vis, T ureter, T urinary bladder, and 1
urethra.

Collecting system, intrarenal: T Col-
lecting tubules, of kidney

Collecting tubules, of kidney: An in-
trarenal canalicular system serving as
a conduit for T urine. Components: 1)
Arched collecting tubules (ACT) (situ-
ated in cortex), descending into 1
medullary ray (MR) and merging with
other arched tubules to form 2)
straight or medullary collecting tu-
bules (SCT) running down medulla.
Only in inner zone of medulla (1Z) do
they join, at acute angles, five to seven
similar tubules to form 3) T papillary
duct (PD). Diameter of tubules and
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height of lining epithelium gradually
increase. Structure: 1) T Arched col-
lecting tubules = a T simpie cuboidal
epithelium with dark, intercalated cells
(DC) (cellula densa*) rich in mitochon-
dria, some apical microvilli and basal
infoldings, and light or principal cells
(LC) (cellula lucida*) with a small Golgi
apparatus, a few mitochondria, and,
rarely, basal infoldings. 2) Straight col-
lecting tubules (tubulus colligens rec-
tus*) = simple columnar epithelial
-cells with an ellipsoidal, hetero-
chromatin-poor nucleus, a small Golgi
apparatus, some mitochondria, very
short rough endoplasmic profiles, and
shallow basal infoldings. T Apical pole
is convex and smooth; lateral cell sur-
faces are without interdigitations. 3) 1
Papillary ducts = a 1 simple columnar
epithelium continuous with that of T re-
nal papilla (P). All nuclei are at same
level, cytoplasm contains scattered
mitochondria, a small Golgi appara-
tus, some flattened rough endoplas-
mic cisternae, and an abundance of
ribosomes. Apical pole bulges into
lumen; lateral cell surfaces form many
microvillous processes penetrating in-
to wide intercellular spaces. Papillary
ducts measure 200-300 um in diame-
ter and open onto an area cribriformis
(AC) at tip of each papilla. C. are also
involved in final reabsorption of water
under influence of T antidiuretic hor-

mone acting on T junctional complex-
es (JC) between the cells. CP = con-
necting portions of T distal convoluted
tubule

1 Cortical
Nephron

collecting tubules; T

Brown, D., Roth, J., Kumpulainen, T,
Orci, L.: Histochemistry 75, 209 (1982);
Kaissling, B.: Curr. Probl. Clin, Bio-
chem. 8,435 (1977)

Collecting veins, of liver: Thin-walled
veins, each formed of several T interca-
lated veins. Several C, join to form he-
patic veins.

T Liver, vascularization of

Colliculus prostaticus: T Colliculus
seminalis

Colliculus seminalis* (caput gallina-
ginis, colliculus prostaticus, Mdillerian
hillock, verumontanum): An elevated
segment (CS) of T urethral crest, about
5mm high and 3-5mm wide. C. is
covered by 1 stratified columnar epi-
thelium (E); interior is occupied by sev-
eral glandlike ramifications (R) of T
utriculus prostaticus (UP) surrounded
by some T loose connective tissue.
Through C. run T ejaculatory ducts
(ED), which emerge, together with duct
of utriculus prostaticus, at surface of
C. 1 Prostatic ducts (PD) open at base
ofthe C.

Colloid cells, of Langendorft: Heavily
stained, mostly flattened T thyroid fol-
licular cells with a pyknotic nucleus,
probably representing degenerative
forms.

Colloid dropiets : T Colloid vacuoles

Colloid, of thyrold follicles (colloi-
dum®): An amorphous, gelatinous, 1
PAS-positive substance filling 1 thyroid
follicles. C. is storage product of secre-
tory activity of T thyroid follicular cells;
it consists mainly of T thyroglobulin
and some T thyroid hormones ( 1
thyroxin and T triiodothyronine). Under
transmission electron microscope, C.
may appear as very pale to moderately
dense fine granular material. When
thyroid hormones are needed, follicu-
lar cells incorporate C. in the form of T
colloid vacuoles.

Colloid vacuoles, of thyroid follicular
cells (colloid droplets): T Unit mem-
brane-bound T PAS-positive globules
(C), 0.5-3um in diameter, filled with
moderately dense, fine granular mate-
rial. C. are located predominantly in 1
apical pole; they represent small
amounts of T colloid introduced by T
pseudopodia from follicular lumen
(FL) into T thyroid follicular cell. Here,
T lysosomes (Ly) fuse with C., empty
their enzymes into them, and trans-
form C. into T phagosomes (Ph) with a
low density content. T Thyroglobulin is
split inside phagosome into globulin
and thyroid hormones ( T thyroxin and
1 triiodothyronine), which diffuse into
blood. (Fig. = rat)

T Thyroid follicular cells, biosynthesis
of hormonesin

Colon*: Part of T large intestine con-
sisting of ascending (AC), transverse
(TC), descending (DC), and sigmoid
segments (SC). Structure: 1) Tunica
mucosa (TM): a) epithelium (E) = a 1
simple columnar epithelium forming 1
Lieberkiihn’s crypts (LC), in which T
goblet cells predominate over T ab-
sorptive cells; b) lamina propria (LP)
= a well-vascularized and innervated
T loose connective tissue with numer-
ous T wandering cells; c)lamina
muscularis mucosae (LMM) = a thin
layer of T smooth muscle cells. 2) Tela
submucosa (TSm) = a loose connec-



tive tissue with large blood and lym-
phatic vessels, many T adipose cells,
and T submucosal plexus; presence of
solitary 1 lymphatic nodules (LN). 3)
Tunica muscularis (TMu) = smooth
muscle celis disposed in an inner cir-
cular (IC) and an outer longitudinal
(OL) layer. The latter forms thicken-
ings, taeniae (T), whose tonus pro-
vokes sacculations, the haustrae (H).
Between two haustrae, the wall is
thrown into T plicae semilunares (PS).
4) Tela subserosa (TSs) and/or tunica
adventitia (TA) = a loose connective
tissue connecting tunica muscularis to
tunica serosa or to abdominal wall.
Accumulations of adipose tissue in
this layer form 1 appendices epiploicae
(AE). 5) Tunica serosa (TSer) = peri-
toneal 1 mesothelium covering intra-
peritoneal areas of C. Functions: Con-
centration and solidification of unab-
sorbed contents of small intestine by
absorption of water; secretion of pro-
tective mucous substances.

T Rectum

Bustos-Fernandez, L. (ed.): Colon.
Structure and Function. New York:
Plenum Publ. Corp. 1983

Colony-forming units (CFU, colony-
forming cells, CFC): Presumptive pluri-
potent, small, lymphocytelike T he-
matopoietic stem cells capable of
forming, by clonal reproduction, colo-
nies of proliferating hematopoietic
cells in spleen of a lethally irradiated
mouse. C. seem to be precursor cells of
at least three kinds of morphologically
recognizable cells: CFU-E, which give
rise to erythropoietic series under in-
fluence of 1 erythropoietin (ERC =
erythropoietin responsive cells); CFU-

G, which give rise to granulopoietic
series; CFU-M, from which arise mega-
karyocytes. Some authors use C. spe-
cifically to denote stem cell of all blood
cells, although direct evidence for
such a cell is still lacking. According to
some authors, symbol CFU should re-
place the term T hemocytoblast.

T Candidate stem cell; T Clone; T He-
matopoiesis, current view of; T Totipo-
tent hematopoietic stem cells

Frassoni, F., Testa, N.G,, Lord, B.I.: Cell
Tissue Kinet. 15, 447 (1982); Hara, H.,
Ogawa, M.. Am. J. Hematol. 4, 23
(1978); Valeriote, F., Tolen, S.: Cell Tis-
sue Kinet. 76, 1 (1983), Van Bekkum,
D.W.: The Appearance of the Multi-
potential Stem Cell. In: Baum, J.S., Led-
ney, G.D. (eds.): Experimental He-
matology Today. New York, Springer-
Verlag 1977; Vos, O., Wilschut, J.C.I:
Cell Tissue Kinet. 12,257 (1979)

Colony-forming units-culture (CFU-
C). A category of T colony-forming
units developing and differentiating in
atissue culture.

Colony-forming units-erythropoietic
(CFU-E, erythropoietin  responsive
cells, ERC): A category of T colony-
forming units sensitized to 1 erythro-
poietin and capable of transforming
themselves into the erythropoietic line-
age. According to some authors, C. ar-
ise from T burst-forming units-erythro-
poietic.

1 Erythropoiesis; T Hematopoiesis, cur-
rent view of

Nijhof, W., Wierenga, P.K.: J. Cell Biol.
96,386 (1983)

Colony-forming units-granulopoietic
(CFU-G): A category of T colony-form-
ing units differentiating into granulo-
poietic lineage.
T Granulopoiesis; T Hematopoiesis,
current view of

Colony-forming units-megakaryocytic
(CFU-M): A class of T colony-forming
units differentiating into megakaryo-
cytopoietic lineage.

1t Hematopoiesis, current view of; 1
Megakaryocytopoiesis

Colony-forming units-splenic (CFU-
S): The designation for T colony-form-
ing units developing in spleen of irradi-
ated animals.

Eaglesom, C.C., Riches, E.G., Wright,
E.G.:J.Anat. 135,811 (1982)

Colony-stimulating activators: 1
Granulopoiesis, control of
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Colony-stimulating factor (CSF): A
proteinaceous substance (m.w. about
45000 daltons) secreted by T histio-
cytes and T monocytes increasing
number of hematopoietic colonies in T
bone marrow and stimulating T granu-
lopoiesis.

1 Granulopoiesis, control of

Okabe, T., Ohsawa, N.. Cell. Mol. Biol.
27,579 (1981)

Color, of eye: C. depends on number
and pigmentation of T melanophores
and T melanocytes in stroma of 1 iris.
When they are few or absent, heavily
pigmented cells of posterior epithelium
seen through colorless stroma give iris
a gray or blue tone. With an increase
in  number of melanocytes and
melanophores, iris becomes greenish
to dark brown. In T albinism, iris takes
pink color from presence of its own
blood vessels and those of 1 retina
seen by transparency.

Colostrum (foremilk): A small amount
of white opalescent liquid secreted
from T mammary gland at termination
of pregnancy. In histological prepara-
tion, C. appears as an T acidophilic,
amorphous mass containing 1 colos-
trum bodies, and cell fragments. C. is
rich in lactoproteins and antibodies
but very poor in lipids. C. has laxative
properties; its secretion continues only
1-3 days after parturition.

1T Witch’s milk

Colostrum bodies: Large, round cells
(C) filled with T lipid droplets present in
1 colostrum and 1 milk, C. are believed
to be T macrophages which have pha-
gocytized lipid droplets and pen-
etrated into lumen of T tubuloalveoli.
(Fig. = human, end of pregnancy)

Columns, of brain (radial columns):
About 300 to 500-um-wide cylindrical
functional units (C) extending verti-
cally through whole thickness of 1
brain cortex. Each C. is subdivided into
several smaller columns immediately
surrounding apical dendrites of pyra-
midal cells, together with correspond-
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ing climbing axons of T Golgi type |l
neurons. (Fig. = monkey)

1 Brain cortex, neuronal circuits of
Compactbone: T Bone, compact

Compartment: T Cell compartment

Complement: A system of proteins in
serum that interact with each other
and with antibodies to kill bacteria or
cells by T lysis. Antibodies and C. pro-
vide a finer degree of selectivity for T
phagocytosis than the nonspecific
form of phagocytosis.

1 C 3receptor

Component: T Cell component

Compound glands: T Exocrine glands,
each with a ramified excretory duct,
unlike Tsimple glands.

1 Glands, classification of

Compound granular corpuscles
(“Gitterzellen,” granulo-adipose bod-
ies of Gligge): Aggregates of T
microglia containing large Tlipid drop-
lets, T phagosomes, and T residual
bodies found around foci of neuronal
1 degeneration within 1 central ner-
vous system.

Conarium: Synonym for T pineal or-
gan

Concanavalin A (Con A): Either of two
crystalline globulins extracted from
jack bean (Concavalia ensiformis) ag-
glutinating mammalian blood and
stimulating T T-lymphocytes.

Conchae nasales* (turbinate bones):
Three flaplike mucous folds with a
central bony lamella projecting into
nasal cavity. Structure: 1) Tunica mu-
cosa (TM): a) epithelium (E) = a 1
pseudostratified ciliated epithelium; b)
lamina propria (LP) = a 1 loose con-

nective tissue with T nasal glands
(NG), solitary T lymphatic nodules
(LN), extensive venous plexus (VP)
with T swell bodies (SB) (present in
middle and inferior C.). Lamina pro-
pria is firmly attached to T periosteum
(P) of bony platelet (B). Engorgement
results from constriction of deep, thick
walled veins (V) and dilatation of ar-
teries (A) filling venous plexus via
capillaries. (Fig. = middle C.)

1 Respiratory mucosa, vascularization
of

Concretions, of choroid plexus: T
Acervuli

Concretions, pineal: T Acervuli

Concretions, prostatic: 1 Prostatic

concretions

Condenser: A glass or T electromag-
netic lens serving to focus light rays or
electron beam onto the specimen.

Condensing vacuoles (condensing
granules, presecretory granules): Oval
or spherical T inclusions, 0.1-0.8 ym in
diameter (CV), arising from Golgi
cisternae by accumulation of a materi-
al of low electron density. C. are en-
closed in a 1 unit membrane and occur
predominantly near T maturing face of
1 Golgi apparatus (G). C. contain an
immature secretory product, which is
condensed up to 25-fold, densified,
and transformed into a final secretory
product; C. then become mature T se-
cretory granules (SQG). (Fig. = T pan-
creatic acinar cell, rat)

Condensing vesicles: T Unit mem-
brane-delimited spherical structures
(CV), 0.5-2 um in diameter, grouped in
supranuclear cytoplasm of proximal
tubule cells of T nephron. C. represent
concentration sites of reabsorbed pro-
teins from tubular lumen and are con-
sidered a kind of lysosome. (Fig. = rat)

1 Apical pits; T Proximal tubule of
nephron, cells of

Neiss, W.F.:

(1983)

Histochemistry 77, 63

Conducting system, of heart: T Im-
pulse-conducting system, of heart

Conductive tissue, of heart: 1 Im-
pulse-conducting system, of heart

Conductivity, of nerve fibers: Ability
to transmit excitations along T nerve fi-
bers from one site to another.

Cone cells: T Photoreceptors

Cone cells, bipotar: T Bipolar cells, of
retina

Cone pedicle (pes terminalis coni*): A
terminal flattened enlargement (CP) of
taxon of a cone cell. C. contains a few
large mitochondria (M), T synaptic rib-
bons (arrowheads), and a large num-



ber of 1 synaptic vesicles. T Dendrites
of 1 bipolar and T horizontal cells, as
well as axons of the latter, establish
synaptic contacts with C. Similar to C.
isthe T rod spherule. (Fig. = monkey)

T Photoreceptors

Coni vasculosi (lobuli epididymidis™):
About five to ten conical lobules (CV),
10mm in length, with tips emerging
from 1 mediastinum testis (MT) and
bases reaching free surface of epidi-
dymal head (H). Each C. is formed by
numerous coils of a T ductulus ef-
ferens (DE). C. are separated from one
another by delicate, vascular connec-
tive septa (S). RT = Tretetestis

T Epididymis

Coniocortex: 1 Brain cortex, phy-
logenetic and structural division of

Conjunctiva (tunica conjunctiva*):. A
thin, transparent mucous membrane
covering anterior surface of T sclera
(= bulbar conjunctiva, BC) and poste-
rior surface of 1 eyelids (= palpebral
conjunctiva, PC). The two parts are
continuous in T fornix (F). 1) Bulbar
conjunctiva (tunica conjunctiva bul-
bi*): a) epithelium (E) = a nonkeratin-
ized, 1 stratified squamous epithelium,
four to five cells thick; in basal cells, 1
melanin granules may be found; occa-
sionally, presence of T goblet cells. At
T limbus {Li}, epithelium of C. is contin-
uous with epithelium of T cornea (EC).
b) Lamina propria (LP) = a 1 loose
connective tissue with T elastic fibers, T
wandering cells, occasional T melano-

cytes, and arterial, venous, and lym-
phatic networks ending in closed
loops at limbus; very numerous,
naked, sensory nerve endings,
Krause's T corpuscles, and touch re-
ceptors.  2) Palpebral  conjunctiva
(tunica conjunctiva palpebrarum*): a)
Epithelium (E) = stratified columnar
epithelium, two to four cells thick, with
numerous, very voluminous goblet
cells (G) and T lymphocytes (L), which
pass between epithelial cells. At lid
margins (LM), epithelium is continu-
ous with T epidermis (Ep). b) Lamina
propria (LP) = a well-vascularized,
delicate loose connective tissue con-
taining numerous lymphocytes, 1 plas-
ma cells (P), T macrophages, scattered
1 lymphatic nodules, and diffuse lym-
phatic infiltrations. Some blood capil-
laries form glomerular structures of
unknown nature.

Connective and supporting tissues : A
group of T tissues of mesenchymal or-
igin, belonging to one of four funda-
mental tissues of body. All C. represent
loose cell unions with large inter-
spaces containing various fibers and a
ground substance. According to con-
sistency of the ground substance, one
can distinguish: 1) Fluid ground sub-
stance = 1 connective tissue proper;
2) firm and resilient ground substance
= 1 cartilage; 3) calcified ground sub-
stance = T cementum, T bone, and 1
dentin. Tissues mentioned under 2)
and 3) are classified as T supporting
tissues.

T Connective tissue proper, ground
substance of
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Connective papitlae: Conical pro-
trusions (P) of T loose connective tis-
sue of 1 lamind propria (LP) between T
epithelial ridges (ER) of T stratified
squamous nonkeratinized epithelium
(E). C. strengthen contact of connec-
tive tissue with epithelium. Some C. are
1 vascular papillae. (Fig. = 1 esopha-
gus, human)

1 Dermal papillae

Connective tissue proper (textus con-
nectivus®): A vascularized and inner-
vated, loose, jellylike, cell union with
large interspaces containing various
fibers and a fluid ground substance.

T Connective tissue proper, composi-
tion of, T Connective tissue proper,
ground substance of

Connective tissue proper, composi-
tion of: In general, each type of con-
nective tissue (C) is composed as fol-
lows;

*Mesenchymal c.
PFibroblasts
*Fibrocytes
Mdipose cells
PReticular cells
*Pericytes
*Pigment cells

— Fixed

(Cells—

Histiocytes
Plasma cells
Mast cells
*Lymphocytes
*Monocytes
Cf Eosinophils

fWandering

*Conagen
Fibers —fReticular
Inter - Elasti
cellular astic
_come_ *Ground
nents substance
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Some authors consider mesenchymal
cells and sessile histiocytes to be con-
stituents of mature connective tissue,
including neutrophilic T granulocytes
in the category of wandering cells. On-
ly certain pigment cells are of ectoder-
mic origin; whereas all other cellular
elements originate from T mesenchy-
mal tissue by T differentiation. Different
kinds of connective tissue, are result of
quantitative variations of cellular or fi-
brillar elements, as well as variations in
their arrangement and density. (Terms
marked with an asterisk are described
under corresponding letters)

T Connective tissue proper, ground
substance of

Aterman, K. Histochem. J. 13 341

(1981)

Connective tissue proper, effect of
hormones on: T Growth hormone, 1
testosterone, T estrogens, T TSH, and T
thyroxin stimulate development and
proliferation of C. T ACTH and T cor-
ticoids have opposite effect.

Connective tissue proper, functions
of: Mechanical support (fibers), ex-
change of metabolites between blood
and tissue (ground substance), stor-
age of reserve energy material ( T adi-
pose cells), protection against infec-
tion ( T wandering cells), regeneration
afterinjury ( T fibroblasts).

Connective tissue proper, ground
substance of: An optically transpar-
ent, homogenous fluid of variable vis-
cosity in which all components of con-
nective tissue proper bathe. Invisible
on histological sections, it appears
weakly T PAS-positive and T metachro-
matic after special preparations ( 1
freeze drying, fresh T frozen sections).
C. consists of a water-rich phase ( =
T tissue fluid), relatively limited under
normal conditions, and has a colloid-
rich, interstitial matrix containing T
proteoglycans (mostly T hyaluronic
acid) and a small amount of blood
proteins. Some authors also classify T
basement membranes among C. C.
plays an important role in transporta-
tion of metabolites between T capil-
laries and cells; with age, amount of
water and hyaluronic acid diminishes.
C. is produced by 1 fibroblasts, T mast
cells, and partially by T macrophages
and T smooth muscle cells.

Connective tissue proper, meta-
plasia of: Under certain conditions, T
reticular tissue can transform itself into
T adipose tissue (transformation of red

T bone marrow into yellow T bone mar-
row).

T Metaplasia

Connective tissue proper, regenera-
tion of: After injury, connective tissue
proper generally regenerates well,
however, this depends on age and
vascularization of the tissue in ques-
tion. T Fibroblasts are stimulated, pro-
ducing mostly T collagen fibers (very
few 1 elastic fibers); during remodeling,
fibroblasts can also remove fibers,
since they probably also synthesize T
collagenases. Overproduction of col-
lagen fibers leads to formation of fi-
brous scars.

Connective tissue proper, subdivi-
sion of: Depending upon predomi-
nance of cell and fiber types, as well as
arrangement and density of latter,
connective tissue proper (C) can be
subdivided as follows:

Mesenchymal*

Embryonal
y {Gelatinous*
Reticular®
—Lamellar®
ite - Pigment*
Adipose* Whit s t

Brown [HCellular"*
L Retiform*
*
Loose
Fibrous—[De”se*
1—Elastic*
—lrregular

“Regular

(Asterisks indicate the letters under
which the corresponding tissues are
described)

Connective tissue proper, undiffer-
entiated cells of: A population of
spindle-shaped cells with an elon-
gated nucleus and poorly developed T
organelles, found along T capillaries.
C. are believed to correspond to T mes-
enchymal cells persisting to a certain
degree even in mature connective tis-
sue proper.

Connexin (gap junction protein): A
proteinisolated from T nexus.

Finbow, M.E., Shuttleworth, J., Hamil-
ton, A.E., Pitts, J.D.: The EMBO Journal
2, 1479 (1983); Janssen-Timmen, U.,
Dermitzel, R., Frixen, U., Leibstein, A,,
Traub, O., Willecke, K. The EMBO
Journal 2, 295 (1983); Revel, J.-P.,
Nicholson, B.J., Yancey, S.B.: Partial
Sequence and Turnover of Rat Liver
Gap Junction Protein. Cold Spring
Harbor Symposia on Quantitative Biol-

ogy, Vol.46, Part2. New York: Cold
Spring Harbor Laboratory 1982

Connexons: Hexagonally arranged 9-
nm subunits of a T nexus. A fine canal
passes through each C., thereby es-
tablishing direct communication be-
tween two adjacent cells.

Goodenough, D.A,, Revel, J.-P.: J. Cell
Biol. 45,272 (1970)

Constituent: T Cell constituent

Contact inhibition: Capacity of nor-
mal cells to cease growth and to ag-
gregate when they meet other normal
cells. C. depends upon presence of T
sialic acid linked to proteins of 1 cell
membrane.

Contour lines, of Owen (lineae incre-
mentales dentini*): Concentric layers
(arrows) of nonhomogenously calci-
fied T dentin (D) occurring as a result
of appositional growth. P = pulp cav-
ity. (Fig. = human)

Contractile interstitial cell: T Myofi-
broblast

Contractile ring: A circle (r) of sub-
plasmalemmal T actin microfitaments
(A) mixed with T filamin; C. is oriented
transversally to long axis of dividing
cell. C. is clearly visible at bottom of
cleavage furrow during anaphase and
telophase; its contraction leads to T
cytokinesis. Mt = microtubules of T
spindle apparatus

Shroeder, T.E.: Proc. Natl. Acad. Sci.
USA 70,1688 (1973)



Contraction: A process of shortening
of T muscular tissues, various cells,
and cell expansions with consumption
of energy.

Contraction of smooth muscle cells: T
Smooth muscle cells, mechanism of
contraction of

Contraction of striated muscle fibers,
molecular biology of: 1 Striated
muscle fibers, molecular biology of
contraction of

Contraction of striated muscle fibers,
morphology of: T Striated muscle fi-
bers, morphology of contraction of

Contrast enhancement: T Contrast-
ing, in transmission electron microsco-
py: T Sputtering

Contrasting, in transmission electron
microscopy: A treatment of T ultrathin
sections or particulate material (iso-
lated T collagen microfibrils, viruses,
etc.) with salts of heavy metals, such
as U, Pb, W, in order to increase scat-
tering of electrons on structures bind-
ing these heavy atoms and to enhance
contrast of image. 1) Positive C. =
specimen binds atoms of heavy metal
and appears “stained” on photo-
graphic print. 2) Negative C. = speci-
men does not bind with atoms of heavy
metal, which forms deposits around
substratum; thus, on photographic
print, it occurs unstained, i.e, as a
negative.

1 Sputtering; 1 “Staining,” in trans-
mission electron microscopy

Photographic print

Glauert, AM. (ed.): Practical Methods
in Electron Microscopy. Staining
Methods for Sectioned Material. Vol.5,
Part 1. Amsterdam: Elsevier/North Hol-
land 1980

Conus elasticus (membrana fi-
broelastica infraglottica®): A short tube
(CE) beginning with a round opening
atinner and superior surface of cricoid
cartilage (CC) and ending as a sagit-
tally oriented cleft under tunica mu-
cosa of 1 vocal cords (VC). C. is com-
posed of predominantly longitudinally
oriented T elastic fibers intermingled
with 1 collagen fibers. C. is part of T
membrana fibroelastica laryngis. MS
= membrana fibroelastica supraglot-
tica; TC = 1 thyroid cartilage

Cords, medullary: T Lymph node,
medullary cords of

Cords, of Billroth : T Billroth’s cords
Cords, spermatic: t Spermatic cords
Cords, vocal: T Vocal cords

Corium: T Dermis

Cornea*: A convex, transparent part
of outer eye coat belonging to 1 diop-
tric media of eye (refraction index
1.367), with a thickness of 0.8-0.9 mm
in the center and 1.1 mm at the periph-
ery. Structure: 1) Epithelium (anterior
corneal epithelium, epithelium an-
terius*) (Ep) = a 1 stratified squamous
epithelium, about 50 pm thick, com-
posed of five to eight cell layers. Basal
cells are connected to basal lamina by
numerous T hemidesmosomes. Other
cells largely interdigitate by interlacing
undulations reinforced by numerous 1
desmosomes. All the cells contain a
large number of 1 tonofilaments but
few 1 organelles, Superficial cells are
fairly flattened and bear T microplicae
on their free surface. Epithelium is very
rich in sensitive nerve endings; it re-
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generates well. 2) Bowman’s mem-
brane (B) = a condensed outer layer
of corneal stroma. 3)Stroma (sub-
stantia propria*) (S) = a transparent,
specially differentiated T aponeurosis,
composed of parallel fibers arranged
in many lamellae (L). Fibers of a lamel-
la cross at various angles (right angle
in center of C.). Stroma’s ground sub-
stance contains T chondroitin sulfate
and 1 keratan sulfate, responsible for
its transparency. Between lamellae lie
stroma’s cells, T keratocytes. Numer-
ous nerve endings, but no blood
vessels or lymphatics, are present in
stroma. 4) Descemet’s membrane
{lamina limitans posterior*) = a spe-
cialized basal lamina (D) of en-
dothelium (En). 5) Endothelium (poste-
rior corneal epithelium, epithelium
posterius*, endothelium corneae*) = a
1 simple squamous epithelium with
richly interdigitating, metabolically ac-
tive cells. Endothelium protects cor-
neal stroma against swelling.

1 Arcus senilis; T Hassall-Henle bodies

Craig, S.S,, Parry, D.A.D.: J. Ultrastruct.
Res. 74, 232 (1981); McDevitt, D.S. (ed.):
Cell Biology of the Eye. New York: Aca-
demic Press 1982

Cornealocytes: T Keratocytes

Corneoscleral coat: Synonym for 1 fi-
brous tunic of T eyeball.

Corniculate cartilage (cartilago cor-
niculatae*): T Elastic cartilage

Cornified cells: T Horny cells

Corona radiata*: Several layers (CR)
of radially arranged T follicular cells
(FC) nearest oocyte (O) of mature and
preovulatory T ovarian follicle. Cells of
C. have same morphology as 1
granulosa cells; those lying on T zona
pellucida (ZP) extend long microvilli,
which make contact with similar pro-
jections of oocyte, predominantly with-
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in zona pellucida; some microvilli may,
however, directly appose surface of
oocyte. After T ovulation, C. accom-
panies oocyte.

Coronary arteries (arteriae
coronariae cordis*): T Muscular ar-
teries arising from T aorta. C. are lo-
cated in deeper layers of T epicardium
and supply T myocardium with blood.
Branches of C. are 1 terminal arteries.

Corpora amylacea: 1 Prostatic con-
cretions

Corpora arenacea: T Acervuli

Corpora cavernosa clitoridis: T Cav-
ernous bodies, of clitoris

Corpora cavernosa penis: T Cavern-
ous bodies, of penis

Corpora lutea atretica: An inappro-
priate term given to large degenerat-
ing Tovarian follicles.

1 Ovarian follicles, atretic

Corpus albicans* (corpus fibrosum): A
well-delimited, oval white scar (CA)
present in deep stroma of T ovary after
puberty. C. results from gradual T in-
volution of a T corpus luteum whose
epithelium is progressively replaced by
1 dense connective tissue proliferated
from theca externa. At beginning of its

formation, C. measures 6-8 mm, but
diminishes in course of several weeks
to microscopic dimensions. In center
of C., a small accumulation of T he-
mosiderin can sometimes be found.

1 Theca folliculi

Corpus cavernosum recti*: Sum of
glomerular arteriovenous T anas-
tomoses within tela submucosa of 1
anal canal.

Staubesand, J.: Phlebol. Proctol. 7, 55
(1972)

Corpus ciliare: T Ciliary body

Corpus fibrosum: T Corpus albicans

Corpus luteum* (luteal gland): A yel-
lowish endocrine organ (CL) formed at
site of a ruptured mature 1 ovarian fol-
licle. C. arises after T ovulation,
through 1 differentiation of 1
granulosa and theca interna cells into
1 granulosa lutein and 1 theca lutein
cells; simultaneously, connective tis-
sue of theca externa and blood vessels
proliferate, forming highly vascular
stroma of C. Former antrum (A) of fol-
licle becomes invaded by T loose con-

nective tissue with T macrophages
sometimes containing T hemosiderin.
Epithelial cells form strands, separated
from one another by connective tissue
septa (S); granulosa lutein cells (G)
are clear; theca lutein cells (T) have a
peripheral position and a dark cyto-
plasm. Many capillaries (C) run be-
tween the cells. Two kinds of C.: 1) C.
spurium (of menstruation, of ovulation,
corpus luteum cyclicum*) = T implan-
tation does not occur; C. undergoes
regression in course of 14 days. 2) C.
verum (of pregnancy, corpus luteum
graviditatis®) = occurs in event of
pregnancy. Under influence of T HGC,
C. becomes larger (up to 2.5cm) and
persists until 5th—6th month of preg-
nancy before beginning to involute.
Result of regression of both kinds of C.
is a T corpus albicans (arrowhead). C.
secretes a small amount of 1
estrogens, but a considerable amount
of 1 progesterone.

T Thecal cells

Booher, C., Enders, A.C., Hendrickx,
A.G., Hess, D.L.. Am. J. Anat. 760, 17
(1981); Channing, C.P., Marsh, |, Sad-
ler, W.A. (eds.): Ovarian Follicular and
Corpus Luteum Function. In: Ad-
vances in Experimental Medicine and
Biology, Vol. 12. New York: Plenum
Press (1979); Crisp, T.M., Dessouky,
D.A, Denys, F.R.: Am. J. Anat. 727, 37
(1970); Gemmel, R, Stacy, B.D.: Am, J.
Anat. 155, 1 (1979); Pendergrass, P.B,,
Principato, R., Reber, M.. J. Submi-
crosc. Cytol. 13,527 (1981)

Corpus luteum, control of formation
and secretion of: The 1 differentiation
of T granulosa and theca interna cells
into T lutein cells is influenced by T
luteinizing hormone. In some animals
(rat, mouse), secretion of 1 corpus
luteum is also controlled by 1 pro-
lactin.

1 Thecal cells

Corpus luteum cyclicum: T Corpus
luteum

Corpus luteum graviditatis: T Corpus
luteum

Corpus luteum menstruationis: 1
Corpus luteum

Corpus, of stomach: T Stomach, cor-
pus of

Corpus, of uterus (corpus uteri*): Part
of 1 uterus above isthmus comprising
about two-thirds of nonpregnant or-
gan. Structure: 1) T Endometrium (E)
with numerous T uterine glands (UG)
surrounded by very cellular endome-
trial stroma (ES); 2) T myometrium (M)



with large blood vessels in stratum
vasculare (SV); 3) T perimetrium (P)
continuous with T peritoneum lining T
broad ligaments; 4) T parametrium on-
ly at lateral sides of C. where broad li-
gaments insert.

Corpus spongiosum: T Spongious
body, of male urethra

Corpus ultimobranchiale: T Ultimo-
branchial bodies

Corpus uteri: T Corpus, of uterus
Corpus vitreum: T Vitreous body

Corpuscles: 1): A collective term for T
erythrocytes and 1 leukocytes. 2) (en-
capsulated endings, corpusculum
nervosum  capsulatum*):  Well-de-
limited round or oval structures formed
by a lamellated connective tissue cap-
sule around one or more peripheral 1
nerve endings in contact with either a
group of specialized connective cells, T
intrafusal muscle fibers, or T tendon fi-
bers. To C. belong sensory receptorsin
1 skin (1 C. genital, T C., of Golgi-Maz-
zoni, 1 C,, of Krause, T C., of Meissner,
1 C., of Merkel, T C., of Ruffini, T C., of
Vater-Pacini) and in T skeletal muscles
and T tendons ( T Golgi tendon organ,
1 neuromuscular spindle)

Watanabe, |., Yamada, E.: Arch. Histol.
Jpn. 46,173 (1983)

Corpuscles, genital (corpuscle of Do-
giel, corpusculum genitale): Small
round or spindle-shaped encapsu-
lated organs (CG) located below 1
epidermis (E) of external genital or-
gans, 1 nipples, and within and near 1
cavernous bodies of 1 penis and 1
clitoris. C. are surrounded by a lamelfar

capsule (C); nerve fibers (NF) pene-
trating C. lose their T myelin sheath and
ramify within in form of interlacing
glomeruluslike coils. Tactile stimula-
tion of C. provokes vasodilation and
filling of cavernous bodies, secretion
of 1 bulbourethral and 1 Bartholin’s
glands, and sexual and motor phe-
nomena accompanying T ejaculation
and orgasm. (Fig. = silver staining)

Corpuscles, lingual: A variety of T cor-
puscles of Krause located within tuni-
ca mucosa of T tongue. A lamellated
capsule (C) encloses glomeruluslike
coils of a branched, single, nonmyelin-
ated axon (A). C. are believed to repre-
sent a receptor for cold.
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ceptors for cold, possibly also T mech-
anoreceptors. Very similar to C., but
larger, are genital and lingual T cor-
puscles.

Chouchkov, Ch.: Adv. Anat. Embryol.
Cell Biol. 54, (1978); Halata, Z.: Adv.
Anat. Embryol. Cell Biol. 50, 1 (1975);
Kellner, G.: Z. mikrosk.-anat. Forsch.
75, 130 (1966)

Corp , of Mei (Meissner’s

Cauna, N.: Anat. Rec. 124,77 (1956)

Corpuscles, of Golgi-Mazzoni (cor-
pusculum bulboideum*): Small encap-
sulated nerve terminals similar to T cor-
puscles of Vater-Pacini, but simpler in
structure; probably T mechanorecep-
tors.

Corpuscles, of Krause (Krause’s ter-
minal bulbs): A category of small, en-
capsulated, sensory endings (40-150
um) situated in T connective papillae
just below epithelium (E); frequentin T
conjunctiva, 1 epiglottis, and oral cav-
ity. Structure: After entering bulb, T
myelinated fiber (MF) loses its T myelin
sheath and branches repeatedly as
nonmyelinated axon (A) between spe-
cially preformed lamellae (L) of T
Schwann's cells (SC). C. is surrounded
by a capsule (Ca) composed of flat-
tened capsule cells (CC), representing
terminal extension of 1 perineurium.
Capillaries have been observed in
some C., which are thought to be re-

touch corpuscie, corpusculum
tactus*): Encapsulated nerve terminals
roughly 120 pm long and 70 pm wide,
situated at tip of 1 dermal papillae; par-
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ticularly frequent on finger pads, toes,
T lips, edges of T eyelid, and genital 1
skin. Structure: A lamellar connective
tissue capsule (Ca) continuous with T
perineurium, incompletely encloses C.
After having lost their myelin sheath
(MS), several axons (A) penetrate C.
Here, accompanied only by 1
Schwann'’s cells (SC) and their basal
lamina (BL), they constitute a ramified
plexus between stacked, pear-shaped,
tactile cells (TC). These tactile cells,
considered to be modified Schwann’s
cells, form very numerous, deeply inter-
digitated, lamellar processes (L). T Col-
lagen fibrils (CF) also penetrate be-
tween tactile cells, connecting C. with
basal cell layer of T epidermis (E). C.
are believed to be T mechanoreceptors
activated by distortion of surrounding
tissue. NF = T myelinated nerve fiber

Andres, K.H., von Diring, M.: Morphol-
ogy of Cutaneous Receptors. In: Au-
trum, H., Jung, R., Loewenstein, W.R.,
MacKay, D.M., Teuber, H.L. (eds.):
Handbook of Sensory Physiology. Vol.
2, Berlin, Heidelberg, New York:
Springer-Verlag 1973; Castano, P,
Ventura, R.G.: J. Submicrosc. Cytol. 77,
185 (1979)

Corpuscles, of Merkel (meniscus
tactus*): Morphofunctional units com-
posed of a T Merkel cell and the adher-
ing nerve ending.

Saxod, R.: Biol. Cell 37, 61 (1980)

Corpuscles, of Ruffini: Flattened, en-
capsulated nerve terminals, 0.25-1.5
mm long, located in T dermis of fingers,
toes, soles of feet, capsules of T joints,
1 ciliary body, T dura mater, and along
blood vessels. Structure: A relatively
well-developed connective capsule (C)
surrounds organ; on entering C., sev-
eral nerve fibers (NF) lose their T myelin
sheath and form a dense arborization
of-naked T axons (A), each ending in a
small, knoblike expansion. Fine axonal
branches can leave C. and reach epi-
thelium and/or blood vessels. C. are
believed to be principally thermore-
ceptors (cold?), but also T mechanore-

ceptors involved in proprioception.
(Fig. = silver staining)

1 Proprioceptors

Halata, Z., Munger, B.L.: Cell Tissue
Res. 219,437 (1981)

Corpuscles, of thymus: T Hassall's
bodies

Corpuscles, of Vater-Pacini (cor-
pusculum lamellosum*): Firm oval
bodies up to 5 mm in diameter, located
in T dermis, under tunicae mucosae, in
1 cornea, T conjunctiva, 1 heart, T me-
senteries, T pancreas, T peritoneum,
near large blood vessels, and along
arteriovenous T anastomoses. Struc-
ture: Capsule (Ca) is continuous with T
perineurium (P); outer core (OC), or
bulbus externus, consists of 10-60
concentric lamellae (L) formed by flat-
tened 1 fibrocytes (F). Between lamel-
lae are a lymphlike fluid, T collagen
microfibrils (Mf), and some capillaries
(Cap). Upon entering C., a single nerve
fiber (NF) loses its T myelin sheath
(MS), continuing as an axon (A) sur-
rounded only by enormously ramified
and interdigitating T Schwann’s cells
(SC), which form inner core (IC), or
bulbus internus. Axon gives off some
side branches and ends as a bulbous
expansion (B). Each mechanical dis-
placement of lamellae provokes a de-
polarization wave in axon; C. are
thought to represent receptors for
pressure and vibration.

T Mechanoreceptors

Ide, C., Saito, T.;Acta Histochem. Cyto-
chem. 73,298 (1980)

Corpuscles, renal: T Renal corpuscle

Corpuscles, salivary: T Salivary cor-
puscles

Corpuscula thymica: T Hassall's
bodies

Cortex: The outer portion of an organ,
or its part, as distinct from the inner or
medullary portion (e.g., C. of T adrenal
gland; C. of T brain; T C. of hair shaft;
C. of T kidney; C. of T lymph node; C. of
T thymus).

Cortex, of brain: T Brain cortex

Cortex, of hair shaft (cortex pili*): A
keratinized central structure (C) of 1
hair shaft. C. is formed by T cortical
cells (cc), which become fully keratin-
ized above hair root. Content of 1
melanin granules (M) in C. determines
color of hair. Presence of airin C. gives
hair a gray to white color. C. is always
enveloped by T cuticle (Cu); presence
of T medulla in C. is not constant. (Fig.
= mongolian gerbil)

T Hair bulb; T Matrix cells, of hair

Riggott, J., M., Wyatt, E.H.: J. Anat. 730,
121 (1980)

Cortex, of kidney: T Kidney; T Renal
cortex

Cortex, of lymph node (cortex*): Pe-
ripheral, strongly stained T lymphatic
tissue (C) of a T lymph node. 1) Outer
cortex (OC) = 1 lymphatic nodules
(LN) and internodular diffuse lym-
phatic tissue (I). 2) Inner cortex (IC)
(deep cortex, paracortical area,
paracortical zone, tertiary cortex,
paracortex*) = a diffuse lymphatic tis-
sue situated between lymphatic nod-
ules and medulla (M). Inner cortex
continues without clear demarcation
into T medullary cords (MC). Whereas
lymphatic nodules consist predomi-
nantly of T B-lymphocytes (bone mar-
row-dependent zone), inner cortex
consists chiefly of T T-lymphocytes
(thymus-dependent zone). Occasional
agglomerations of T-lymphocytes in



inner cortex, devoid of germinal cen-
ters, are termed tertiary nodules (TN).
Numerous 1 postcapiliary venules run
through inner cortex.

Bélisle, C., Sainte-Marie, G.: Anat. Rec.
201,553 (1981)

Cortical cells, of hair shaft: Concen-
trically arranged fusiform celis (CC)
forming 1 cortex of 1 hair shaft. Cyto-
plasm of younger cells (top) contains
many peripheral 1 tonofibrils (Tf) and
scattered T melanin granules (M).
Older cells (bottom) are almost com-
pletely filled with hard 1 keratin (K). Be-
tween keratin masses, free ribosomes
(r) are present. Nucleus disappears in
cells situated above root of hair. C. are
held together by an amorphous inter-
cellular substance. C. are formed from
1 matrix cells of hair. Cu = T cuticle of
hair shaft. (Figs. = mongolian gerbil)

Muto, H., Ozeki, N., Yoshioka, |.: Acta
Anat. 709 13 (1981), and Acta Der-
matol. 76,101 (1981)

Cortical collecting tubules, of kidney :
All arched 1 collecting tubules and
portion of straight collecting tubules
situated within T medullary rays.

T Collecting tubules, of kidney
Cortical cytoplasm: T Ectoplasm

Cortical granules, of oocytes (granu-
la corticalia*); Spherical, T unit mem-
brane-bound T inclusions, 0.1-0.3 pm
in diameter, with electron-dense, fine
granular, homogenous content (CG).
Synthesis of C. is initiated in cisternae
of rough endoplasmic reticulum and
terminated in Golgi apparatus (G). C.
contain proteins and 1 proteoglycans.
Function of C. is not known; it is be-
lieved that they are released from egg
during T acrosome reaction to prevent
T polyspermy. (Fig. = rat)

Gulyas, B.J.: Int. Rev. Cytol. 63, 357
(1980); Guraya, S.S.: Int. Rev. Cytol. 78,
257 (1982)

Corticoids: A collective term for nu-
merous hormones produced and re-
leased by adrenal cortex. T Miner-
alocorticoids (zona glomerulosa), 1
glucocorticoids (zona fasciculata),
and weak T androgenic hormones
(mainly zona reticularis).

1 Adrenal glands, cortex of

Corticoliberin: T Adrenocorticotropic
hormone-releasing factor; T Releasing
factors

Corticosterone: T Corticoids; T Gluco-
corticoids

Corticotropes (adrenocorticotropes,
ACTH-cells, ACTH/LPH cells, §,-cells,
corticotropic cells, cellula corticotropi-
ca*): Polygonal or irregularly stellate,
PAS-negative cells of T adenohypo-
physis. Nucleus is eccentric, with some
deep invaginations of T nuclear enve-
lope and a small nucleolus. Abundant
and electron-lucent cytoplasm con-
tains spherical, efongated mitochon-
dria, well-developed, multiple T Golgi
fields (G) associated with T secretory
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granules (SG), sparse, short, and flat-
tened rough endoplasmic cisternae
(rER), a few free ribosomes, and occa-
sional lysosomes. Relatively less nu-
merous T secretory granules (about
200-250 nm in diameter) mainiy occu-
py peripheral cytoplasm. Since they
cannot be resolved with the light
microscope, C. are classified with T
chromophobes. According to other
analyses, C. belong to T basophils. It is
believed that they produce TACTH, 11i-
potropins, T melanocyte-stimulating
hormone (fMSH), and a substance
similar to T endorphins.

T Precursor celis, of adenohypophysis

Girod, G.: Bull. Assoc. Anat. (Nancy)
62, 417 (1977); Larsson, L.-1.: J. Histo-
chem. Cytochem. 28, 133 (1980); Li,
J.Y., Dubois, M.P., Dubois, P.M.: Cell
Tissue Res. 204, 37 (1979); Yoshimura,
F., Nogami, H.. Cell Tissue Res. 219,
221 (1981)

Corticotropin: 1 Adrenocorticotropic
hormone

Corticotropin-releasing factor: 1
Adrenocorticotropic hormone-releas-
ing factor; T Releasing factors

Corti’s organ (organum spirale*): An
epithelial ridge of highly specialized
cells situated on T basilar membrane
(BM) of T cochlear duct (CD). Struc-
ture: 1) Supporting cells = inner (IP)
and outer 1 pillars (OP), inner (IPh),
and outer 1 phalangeal cells (OPh), 1
Hensen’s cells (HC), T Bottcher's cells
(BC), T Claudius' cells (CC). Corti's
tunnel (CT) is delimited by pillars; 1
Nuel's spaces (NS) are situated be-
tween outer pillars and innermost of
outer phalangeal cells. 2) Sensory
cells = inner (IH) and outer 1 hair cells
(OH) connected with nerve fibers (NF)
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= dendrites of T spiral ganglion T bi-
polar cells. 3) T Spiral limbus (LS), a
part of C. lying on T lamina spiralis os-
sea (SL); with its vestibular (VL) and
tympanic lips (TL), limbus delimits in-
ternal spiral tunnel (IST). Outer spiral
tunnel, or sulcus (OSS), is located be-
tween T spiral prominence and C. 4) T
Tectorial membrane (MT), as a prod-
uct of Tinterdental cells (IC), emerges
from vestibular lip. 5) T Basilar mem-
brane (BM). C. is the specific auditory
receptor. RM = T Reissner's mem-
brane

Fujimoto, S., Yamamoto, K., Haya-
buchi, I., Yoshizuka, M.. Arch. Histol.
Jpn 44, 223 (1981); Harada, Y.
Biomed. Res. 2, Suppl. 391 (1981);
Saito, K.: J. Ultrastruct. Res. 771, 222
(1980)

Corti’s organ, innervation of: Very
complicated and not fully explored. 1)
Afferent fibers: a) Acoustic fibers (AF)
= T dendrites of T bipolar cells (BC) of
1 spiral ganglion, radiating in paraiel
bundles to nearest inner (IHC) and
outer T hair cells (OHC). b) Spiral fibers
(SF) = dendrites of bipolar cells less
numerous and thicker than those of
acoustic fibers, probably making 1
synapses only with outer hair cells;
these fibers turn sharply and follow a
spiral course, establishing contacts

with other outer hair cells. 2) Efferent fi-
bers (EF) = 1 axons of neurons situ-
ated in superior olivary nucleus (SON)
and belonging to olivo-cochlear tract.
These fibers probably inhibit activity of
hair cells. 3) Sympathetic fibers (SyF)
= axons of neurons of superior cervi-
cal ganglion (SGC) for innervation of
blood vessels (BV) in Corti's organ,
spiral ganglion, and 1 stria vascularis.
(Fig. modified after Spoendlin 1966)

Bredberg, G.: Biomed. Res. 2 Suppl.
403 (1981); Jones, D.G., Eslami, H.: Cell
Tissue Res. 2371, 533 (1983); Liberman,
M.C.: Hear Res. 3 189 (1980); Omata,
T., Schaetzle, W.: Arch. Otorhinolaryn-
gol. 229,175 (1980); Speondlin, H.: The
Organization of the Cochlear Recep-
tor. Adv Otorhinolaryngol. Vol. 13. Bas-
le: Karger 1966

Corti’s  tunnel (inner  tunnel,
cuniculum internum); A triangular en-
dolymphatic space (C) delimited by T
pillars (P) and 1 basilar membrane
(BM). C. extends along length of 1 duc-
tus cochlearis and communicates
through clefts between pillars with 1
Nuel's spaces (N). Through C. run
nerve fibers in contact with outer T hair
cells. TM = T tectorial membrane. (Fig.
= mongolian gerbil)

Cortisol: T Corticoids; T Glucocor-
ticoids

Costal cartilage: T Cartilage, hyaline

Costameres: Transverse, riblike
bands at T sarcolemma (S) encircling T
cardiac and T skeletal muscle fibers
perpendicular to their longitudinal ax-
es. C. contain T vinculin and represent
regions of physical connection be-
tween sarcolemma and underlying T |-
bands of T myofibrils (Mf). (Fig. modi-
fied after Pardo et al. 1983)

Pardo, J.V., D'Angelo Siciliano, J.,
Craig, S..J. Cell Biol. 97, 1081 (1983)

Cotyledon (fetal lobuie, cotyledo*): A
cup-shaped compartment of fetal
placenta formed by one stem villus
and all its branches; each C. is incom-
pletely surrounded by decidual septa
and provided with a separate blood
supply.

1 Placenta, full-term, structure of

Cover dentin: T Dentin, cover

Coverslip (cover glass): A very thin
piece of glass (0.17-0.18 mm) for
covering stained sections.

Cowper's glands: 1 Bulbourethral
glands

CPD: 1 Critical point drying

Craniosacral division (craniosacral
nerves): Synonym for T parasympa-
thetic nervous system.

Crenation, of erythrocyte: T Erythro-
cyte, crenated

Cresyl violet: A dye used for T supravi-
tal staining of 1 reticulocytes and 1
Nissl bodies on histological sections.

1 Brilliant cresyl blue

Cretinism: Infantile hypothyroidism
which persists into adulthood. C. may
originate from thyroid agenesis or in-
adequate maternal intake of iodine
during gestation; it results in physical
and mental underdevelopment.

Crevice, gingival: T Gingival crevice



CRF: T Adrenocorticotropic hormone-
releasing tactor; T Releasing factors

CRH: T Adrenocorticotropic hormone-
releasing factor; T Releasing factors

Cricoid cartilage (cartilago
cricoidea*): A hyaline 1 cartilage of 1
larynx.

“Cri-du-chat” syndrome: T Deletion
Crinophagic vacuole: T Crinophagy

Crinophagy: A kind of 1 autophagy
during which an excess of T secretory
granules (S) is inactivated and de-
graded within an T autophagosome
(A) (crinophagic vacuole). (Fig. = 1
neurosecretory axon, rat)

Crista ampullaris*: A small, ridgelike
sensory organ (CA) located in T am-~
pulla (A) of each T semicircular duct,
perpendicular to its axis. Structure: 1)
T Neuroepithelium (E) = T vestibular
cells typel and Il and T supporting
cells. Sensory hairs of vestibular cells
penetrate 1 cupula (C) lying above C.
2) Lamina propria (LP) = a well-
vascularized, T loose connective tissue
attached to bone (B). Numerous 1
myelinated nerve fibers belonging to
vestibular nerve traverse this layer. C.
responds to angular acceleration in
plane of canals when cupula with its
sensory hairs is displaced by T en-
dolymph. (Fig. = guinea pig)

Harada, Y.: Biomed. Res. 2, Suppl. 391
(1981); Kessel, R.G., Kardon, R.H.
Scan. Electron Microsc. 3, 967 (1979);
Parker, D.E.:Sci. Am. 243/5, 98 (1980)

Cristae cutis : T Epidermal ridges

Cristae, mitochondrial (crista
mitochondrialis*): Folds (C) of inner T
mitochondrial membrane (IM), of vari-
ous length and about 20 nm wide, pro-
jecting in form of incomplete and fre-
quently perforated plates into T mito-
chondrial matrix (MM). C. delimit an in-
tracristal space (IS) continuous with T
outer chamber (OC). C. contain 1 ele-
mentary particles involved in oxidation
and phosphorylation. Thus, aim of C.
is to amplify contact surface between
matrix and inner mitochondrial mem-
brane in order to increase energy pro-
duction. In highly active mitochondria,
C. are numerous and densely packed
( 1 adipose cells, brown; 1 cardiac
muscle cells, etc.).

Critical point drying (CPD): A tech-
nique of preparing biological objects
for T scanning electron microscopy
which prevents occurrence of various
T artifacts due to surface tension.
Blocks are first dehydrated, pen-
etrated with a liquid miscible in CO, or
Freon 22, and transferred to chamber
of critical point apparatus. Chamber is
then heated to a critical temperature,
causing pressure in chamber to in-
crease. Critical point is reached at 73
atm and 31°C (for CO,), and both
gaseous and liquid phases exist
without an interface meniscus, i.e.,
without surface tension.

1 Dehydration

Tanaka, K., lino, A.: Stain Technol. 49,
203 (1974); Turner, R.H., Green, C.D.. J.
Microsc. 97,357 (1973)

Crossing over (crossover, decus-
satio®): The exchange of correspond-
ing segments with their T genes be-
tween 1 chromatids (Chr) of a 1 tetrad
during prophase | of 1 meiosis. Ch = 1
chiasma, C = T centromere
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Crown, of tooth (corona dentis*): Part
of T tooth covered with T enamel (E); al-
so called anatomical C. Clinical C. is
part projecting above 1 gingiva (G).

Crusta: A former term for an apical
cytoplasmic  condensation  visibie
under light microscope in 1 facet cells
of 1 transitional epithelium. Trans-
mission electron microscopic studies
have shown that C. consists mainly of
1 discoid vesicies and microfilaments.

Teutsch, H.F.: Verh. Anat. Ges. 71, 1223
(1977)

Cryostat: A refrigeratorlike apparatus
containing in its chamber (Ch) a me-
chanical T microtome (M) and kept, to-
gether with frozen tissue blocks (B), at
low temperature (—18°to —30°C). T
Sectioning is carried out at same low
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temperature, thereby giving the best
results.

1 Freezing; 1 Freezing microtome

Cryptoendomitosis (endoreduplica-
tion): T Endomitosis at molecular level;
neither 1 chromosomes nor T
chromatids are visible. C. leads to T
polyploidy.

Cryptorchidism (cryptorchism): Fail-
ure of a 1 testis to descend into 1
scrotum.

HadZiselimovi¢, F.: Adv. Anat. Embryol.
Cell Biol. 53 1 (1977); HadZiselimovic,
F.: Cryptorchidism. Management and
Implications. With Contributions by
Cromie, W.J., Hinman, F., Hécht, B,
Kogan, S.J., Trulock, T.S., Woodard,
J.R. Berlin, Heidelberg, New York:
Springer-Verlag 1983

Crypts (crypta*): A pitlike, obviously
nonglandular, infolding of a surface
epithelium into an underlying tissue

1 Crypts, of iris; T Crypts, of tonsils, T
Lieberklihn's crypts

Crypts, of iris: Fusiform and/or irregu-
lar excavations (C) of anterior surface
of Tiris, sometimes extending deep into
iridic stroma. T Aqueous humor circu-
lates through C. (Fig. = mongolian
gerbil)

Dietrich, D.E., Witmer, R., Franz, H.E..
Albrecht v. Graefes Arch. Klin. Exp.
Ophthalmol. 182,321 (1971)

Crypts of Lieberkiihn, of colon and
rectum: T Lieberkihn’s crypts, of co-
lon and rectum

Crypts of Lieberkiihn, of small intes-
tine: T Lieberkihn's crypts, of smallin-
testine

Crypts, of tonsils, primary and sec-
ondary (cryptae tonsillares primariae
et secondariae*): Deep invaginations
(C) of nonkeratinized T stratified squa-
mous epithelium (E) extending into
underlying T lymphatic tissue (LT) (=

primary C.). In the case of lingual T ton-
sil (fig.), C. are rarely branched, but
those of palatine T tonsils always are
(= secondary C.). C. are surrounded
by lymphatic tissue containing T lym-
phatic nodules (LF); along C., epitheli-
um loses its typical structure at many
sites because of an intense T diapede-
sis (D) of Tlymphocytes. C. contain de-
tritus (asterisk) composed of degener-
ating lymphocytes, desquamated epi-
thelial cells, and bacteria. In lingual
tonsil, ducts (arrowhead) of T mucous
glands (MG) open into bottom of C;
this is not the case in palatine tonsil,
where a long retention of detritus may
provoke infections and calcification of
detritus.

Kawabata, |.: J. Tonsil. Jpn 18 18
(1979); Kodama, A., Hoshino, T.: Prac-
tica Otologica {Kyoto) 70, 479 (1977);
Ramachandran Nair, P.N.: Cell Tissue
Res. 228, 171 (1983); Umetani, Y.: J.
Otolaryngol. Jpn 83, 55 (1980)

Crystals, of Charcot-Bottcher: 1
Charcot-Béttcher crystals

Crystals, of Lubarsch: 1 Lubarsch's
crystals

Crystals, of Reinke: T Reinke's crys-
tals

CSF: T Colony-stimulating factor

CSF-contacting neurons: T Cerebro-
spinal fluid-contacting neurons

Cumulus oophorus (cumulus ovifetus,
discus proligerus*): A half-spherical
accumulation of T granulosa cells

CO
0l J
. > 7 05mm
: |

(CQ) around primary T oocyte (O) in a
mature ovarian T follicle. Some cells of
C. persist around oocyte after T ovula-
tion to form T corona radiata.

Tesarik, J., Dvorak, M.. J. Ultrastruct.
Res. 78 60 (1982)

Cunelform cartilage (cartilago cunei-
formis): An elastic T cartilage of T
larynx.

Cupping, of disc: T Optic papilla

Cupula, of cristae ampullares (cupu-
la*): A gelatinous nonceliular flap (C)
located above each 1 crista ampullaris
(CA) and perpendicular to T ampulla
of a 1 semicircular duct. Hairs (H) of 1
vestibular cells penetrate C., which is
of 1 glycoprotein nature, more viscous
than surrounding T endolymph but of
unknown origin. During rotatory
movements of head, the endolymph
displaces C. (arrows), which excites T
vestibular cells. In the living state, tip of
C. (asterisk) extends to opposite wall
of ampulla, but shrinkage often occurs
during preparation, so that the tip
does not extend as high as normal. PS
= T planum semilunatum

Cushing’s syndrome (Cushing’s dis-
ease, hyperadrenocorticism): A dis-
ease provoked by hypersecretion of T
glucocorticoids.

Cushions, intimal : T Intimal cushions

Cuticle (cuticula*): A well-delimited ex-
tracellular mass produced by some
epithelial cells in the form of a layer on
their surface (e.g., T enamel; T capsule,
of T lens; 1 tectorial membrane; T zona
pellucida).

Cuticle, of enamel : T Enamel cuticle



Cuticle, of hair shaft (epidermicula,
cuticula pili*): A thin layer of flattened
cells (Cu) located between 1 cuticle of
inner root sheath (C) and T cortex (Co)
of 1 hair shaft (HS). Near T hair papilla,
cells are nucleated; more superficially,
they become tightly compact, keratin-
ized, nonnucleated scales (S) with
edges facing upward. Together with a
considerable amount of amorphous 1
keratin (AK), cells contain some free
ribosomes (R). Cells are held together
by a dense intercellular substance (IS).
In T hair follicle (HF), cells are imbri-
cated with downward-oriented edges
of cuticle cells of inner root sheath. C.
develop from T matrix cells of hair. HL
= T Henle's layer; M = 1 medulla, of
hair shaft

Woods, J.L., Orwin, F.G.: J. Ultrastruct
Res. 80, 230 (1982)

Cuticle, of inner root sheath (cuticula
vaginae*): The single layer of flattened,
overlapping cells (C) between hair
shaft T cuticle (Cu) and T Huxley's layer
(HxL) of T hair follicle (HF). With their
edges directed toward bottom of fol-
licle, cells of C. interdigitate with cells

of hair shaft cuticle. Cells contain soft
T keratin (SK); those situated more
deeply in follicle contain both T kerato-
hyalin and T tonofibrils. All cells are
held together by numerous T desmo-
somes (D). C. disappears at level of 1
sebaceous glands. C. derives from hair
1T matrix cells. (See fig. under T Cuticle,
of hair shaft)

Cuticula: T Cuticle

Cuticular cells, of hair: T Cuticle, of
hair shaft; T Cuticle, of inner root
sheath

Cuticular plate: A particularly thick
(0.5-2.5 um) and dense T terminal web
(TW) at T apical pole of T hair and T
vestibular cells. C. of hair cells consists
of T actin myofilaments connected by
thin, 3-nm-cross-linking filaments giv-~
ing free surface of cells a certain rigid-
ity and capacity to squeeze surface
and push T hairs (H) upward to 1 tec-
torial membrane, thus increasing their
sensitivity. Composition of C. in ves-
tibular cells is probably similar to that
of hair cells. C = central core of the
hairs. (Fig. = rat)

Hirokawa, N., Tilney, L.G.: J. Cell Biol.
95, 249 (1982); Tilney, L.G., Egelman,
E.H., DeRosier, D.J., Saunders, J.C.: J.
Cell Biol. 96,822 (1983)

Cutting: T Sectioning

Cyclic AMP (cAMP, cyclic 3:5
adenosine monophosphate): A small
molecular substance regulating as
“second messenger” specific enzy-
matic reactions of cell by activation of
its T kinases. C. is also involved in con-
trol of T gene activity.

T Polypeptide hormone, action on the
cell of

Pastan, I.: Sci. Am. 227, 97 (1972); Ro-
bison, G., Butcher, RW.,, Sutherland,
E.W.: Cyclic AMP. New York, London:
Academic Press 1971; Trakht, I, N,
Grozdova, |.D,, Vasiliev, V.Yu., Severin,
E.S.: Bio Systems 72, 305 (1980)

Cycloheximide: An antibiotic inhib-
iting protein synthesis on T ribosomes
of Teucaryotes.

CUT-CYT 113

Cyst, of Rathke : T Rathke's cyst

Cystic duct (ductus cysticus®): A
roughly 4-cm-long segment of T bile
pathway connecting T gallbladder with
T ductus choledochus. Structure: 1)
Tunica mucosa (TM): a) epithelium (E)
= a I simple columnar epithelium; b)
lamina propria (LP) = a subepithelial
T loose connective tissue with numer-
ous T lymphocytes. Tunica mucosa
can be thrown into crescentic folds, 1
spiral valve. 2) Tunica fibromuscularis
(TF) = occasional T smooth muscle
cells intermingled with numerous T col-
lagen and T elastic fibers; presence of
glandulae mucosae biliosae (GM) and
numerous nerve terminals. 3) Tunica
adventitia (TA) = a loose connective
tissue containing blood and lymphatic
vessels. Delimitation of layers in C. is
not definite; description given here is
theoretical.

Cysts, Nabothian: T Cervix uteri

Cytoarchitectonics (cytoarchitecture):
The arrangement of cells in a tissue or
organ; term commonly used in de-
scription of neuronal organization of T
central nervous system.

Cytocentrum: T Centrosphere

Cytochalasins: Antibiotics of fungal
origin that provoke inhibition of mem-
brane and protoplasmic movements
through disintegration of T actin and 1
actinlike microfilaments. Thus, C.
block contraction of T smooth muscle
cells, beating of T cardiac muscle cells,
migration of cells, T cytokinesis, T en-
docytosis, T exocytosis, etc.

Bray, D.. Nature 282 671 (1979);
Brown, S.S,, Spudich, J.A.; J. Cell Biol.
88, 487 (1981); Tanenbaum, S.W.
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Cytochalasins. Amsterdam: Elsevier/
North Holland 1978

Cytochemistry: A branch of T cytology
investigating chemical composition of
substances in cell and their localiza-
tion and dynamics by means of micro-
scopic methods ( T autoradiography,
staining reactions, etc.).

Cytochemistry, methods of : T Autora-
diography, 1 cytospectrophotometry, T
electron probe microanalysis, T im-
munocytochemistry, staining reac-
tions ( 1 Feulgen reaction, T periodic
acid-Schiff reaction, etc.).

Cytocrinia (cytocrine secretion): The
transfer of 1 melanin granuies from T
melanocytes to adjacent T basal and 1
prickle cells of T epidermis. Process of
C. is not sufficiently understood; it is
thought that melanin granules are
transported to adjacent cells in
melanocyte processes that may pene-
trate neighboring cells.

1 Epidermal-melanin unit
Cytodieresis : T Cytokinesis

Cytofila: An T apical differentiation in
form of microvillous, sometimes
branched processes (Cf) emerging be-
tween T cilia (C) of various ciliated ep-
ithelial cells (CC). BB = T basal bodies

Cytokeratin filaments: T Intermediate
filaments

Cytokinesis* (cytodieresis). A process
of cleavage of cell body and its defini-
tive separation into two daughter cells
following T karyokinesis. C. begins in
telophase by equatorial constriction of
a 1 contractile ring (r) of T actin micro-
filaments. During C., 1 mid-body (ar-
rowhead) comes into being.
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1 Mitosis

Asnes, C.F., Schroeder, T.E.: Exp. Cell
Res. 122 327 (1979); Beams, W.H,
Kessel, R.G.: Sci. Am. 64,279 (1976)

Cytolemma: T Cell membrane

Cytology (cell biology, cytologia®): A
science analyzing normal morphol-
ogy. chemistry, and physiology of cells.
Main branches of C. are T cytochemis-

try and T cytophysiology.
Fawcett, D.W.: The Cell. 2nd edn. Phil-
adelphia, London, Toronto: W.B.

Saunders Co. 1981; Sheeler, P., Bian-
chi, D.E.: Cell Biology: Structure, Bio-
chemistry, and Function. 2nd edn.
Chichester: J. Wiley & Sons Ltd. 1983

Cytology, methods of: All procedures
and instrumental techniques used in
exploration of cells. A) Methods for di-
rect observation of living cells and tis-
sues: 1) T Exteriorization and T transil-
lumination of organs; 2) T transparent
chamber method; 3) T cell and T organ
culture; 4) mechanical T micromanipu-
lation; 5) T laser, ultraviolet, and proton
microbeams; 6) T vital and T supravital
staining; 7) isolation of components of
living cells by density gradient T centrif-
ugation. B) Methods for indirect obser-
vation and analysis of living cells and
tissues; 1) T Fixation, T embedding, T
sectioning, and 1 staining; 2) T cyto-
chemistry; 3) T autoradiography; 4) mi-
croscopic analysis ( T fluorescence
microscope, T interference micro-
scope, ordinary 1 light microscope, 1
phase contrast microscope, T polariz-
ing microscope, T scanning electron
microscope, T scanning transmission
electron microscope, T transmission
electron microscope, T ultraviolet
microscope, 1 X-ray diffraction); 5) 1
stereology.

Kiernan, J.A.; Histological and Histo-
chemical Methods: Theory and Prac-
tice. Oxford: Pergamon Press 1981

Cytolysosomes: T Autophagosomes

Cytomembranes (biomembranes): All
metabolically active boundaries sep-
arating the 1 cell, its T organelles, and
1 inclusions from their surroundings.
These include T cell membrane, mem-
brane of T endoplasmic reticulum, T mi-
tochondrial membranes, Golgi mem-
branes, etc. Although all C. have a simi-
lar thickness and ultrastructure, they
differ in chemical composition and
function.

Pelttari, A., Helminen, H.J.: Biol. Cell
47, 343 (1983); Sato, R., Ohnishi, S.I.

(eds.): Structure, Dynamics and Bio-
genesis of Biomembranes. Tokyo: Ja-
pan Scientific Societies Press; New
York: Plenum Publishing Corp. 1982

Cytomorphosis: The sequence of
gradual changes taking place over a
period of 15-30 days, during which
cells of stratum germinativum of T
epidermis transform themselves into
lifeless keratinized plates after having
lost their T organelles.

Cytopempsis : T Transcytosis

Cytophotometer  (histophotometer,
microphotometer):; A device for semi-
guantitative analysis of substances in
cells or products of cytochemical
reactions, based on absorption of vis-
ible light. C. consists of a light source
(L), 1 condenser (C), specimen stage
(S), microscope (M), photometer (P),
and a registration instrument (R). Prin-
ciple: Image of cell or tissue formed in
microscope is projected onto a
measuring  diaphragm (D)  of
photometer, which measures only ab-
sorption of light passing through a
small opening (Op) in diaphragm.
Thus, C. can furnish only relative
values obtained after comparison of
stained sections, or sections after
cytochemical reaction with untreated
control sections. At present, T cyto-
spectrophotometer and T microden-
sitometer are preferred to C.

Projected

image

Pett, D., Wimmer, M.: Microphotometric
Determination of Enzyme Activities in
Cryostat Sections by the Gel Film
Technigue. In: Trends in Enzyme Histo-
chemistry and Cytochemistry. Ciba
Foundation Symposium. Amsterdam:
Excerpta Medica 1980; Sandritter, W.:
Acta Histochem. Suppl. 26, 15 (1982)



Cytophotometry  (histophotometry,
microphotometry): A technique for
semiquantitative analysis of concen-
tration of substances in cells or prod-
ucts of cytochemical reactions using T
cytophotometer.

James, J.: Histochem. J. 75, 95 (1983);
Krug, H.: Histo- und Zytophotometrie.
Einfihrung in die Absorptionsmetho-
den. Unter Mitarbeit von G.-R. Voss.
Jena: VEB Gustav Fischer 1980; Krug,
H., Fritsch, S. (eds.): Quantitative Mik-
roskopie. Acta Histochem. Suppl. 26.
Jena: Gustav Fischer 1982

Cytophysiology: The branch of T
cytology studying morphology of
physiological changes in cells.

Cytoplasm (cytoplasma*): Part of
protoplasm surrounding T nucleus. C.
represents soluble cell phase and con-
sists of 75% water, 20% proteins, 3%
lipids, 1% carbohydrates, 1% salts
and T nucleic acids. Constituents of C.
are: 1) T Cytoplasmic matrix; 2) 1 or-
ganelles; 3) Tinclusions; 4) T euplasm.

1 Cell, structure of

Penman, S., Fulton, A., Capco, D., Ben
Ze'ev, A., Wittelsberger, S., Tse, C.F..
Cytoplasmic and Nuclear Architecture
in Cells and Tissue: Form, Functions,
and Mode of Assembly. Cold Spring
Harbor Symposia on Quantitative Biol-
ogy, Vol.46, Part2. New York: Cold
Spring Harbor Laboratory 1982;
Schliva, M., Van Blerkom, J., Pryz-
wansky, KB.: Structural Organization
of the Cytoplasm. Cold Spring Harbor
Symposia on Quantitative Biology,
Vol.46, Part 1. New York: Cold Spring
Harbor Laboratory 1982

Cytoplasm, zones of : T Zones, of cyto-
plasm

Cytoplasmic bridge: 1 Intercellular
bridge, true

Cytoplasmic inclusions: 1 Inclusions

Cytoplasmic matrix (cell sap, cytosol,
ground cytoplasm, ground substance
of cytoplasm, hyaloplasma*): A trans-
parent, liquid, structureless substance
in which cell T organelles and 1 in-
clusions are suspended. C. contains a
lattice of T microtrabeculae, whose in-
terspaces assure a rapid diffusion of
water and soluble metabolites. C.
undergoes rapid reversible sol-gel
transformations; most metabolic pro-
cesses and synthetic activities take
placein C.

Brinkley, B.R.: Summary: Organization
of the Cytoplasm. Cold Spring Harbor

Symposia on Quantitative Biology,
Vol.46, Part 2. New York: Cold Spring
Harbor Laboratory 1982; Porter, K.R,,
Anderson, K.: Eur. J. Cell Biol. 29, 83
(1982); Porter, K.R., Beckerle, M., McNi-
ven, M.. The Cytoplasmic Matrix. In:
Mclintosh, J.R. (ed.); Modern Cell Biol-
ogy, Vol.2. New York: Alan R. Liss Inc.
1983

Cytoplasmic organelles: T Organelles

Cytoreticulum, epithelial: Thymic 1
epithelial-reticular cells forming three-
dimensional parenchymal framework
of 1 thymus. T Lymphocytes lodge in
meshes of C,; it represents an T atypi-
cal epithelium.

Papiernik, M., Nabarra, B.: Thymus 3,
345(1981)

Cytosegresomes: T Autophagosomes

Cytoskeleton: System of T micro-
filaments (Mf), T microtubules (Mt) Tin-
termediate filaments (If), and T micro-
trabeculae (not represented) responsi-
ble for dynamic organization of cyto-
plasm and transport of information
through cell body. Microfilaments run
through whole cell body and anchor
into T desmosomes (D) and 1 cell mem-
brane (CM). With microtubules they
participate in formation of T basal
(BW) and 1 terminal web (TW). Micro-
trabeculae connect microfilaments
and microtubules with cell T organelles
in a very dynamic network, which is
constantly being synthesized and bro-
ken down. N = Tnucleus

1 Intermediate microfilaments

Bell, P.B: Scan. Electron Microsc.
1981/11, 139 (1981); Brabander, M.J. de:
La Recherche 745, 810 (1983); Trump,
B.F., Berezesky, LK., Phelps, P.C.: Scan.
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Electron Microsc., 1981/Il, 435 (1981);
Wilson, L. (ed.): Methods in Cell Biol-
ogy, Vol.24. The Cytoskeleton. Part A
and Part B. New York: Academic Press
1982

Cytoskeleton, of cell membrane: T
Cellmembrane, cytoskeleton of

Cystosol : T Cytoplasmic matrix
Cytosomes: T Multilamellar bodies

Cytospectrophotometer (microspec-
trophotometer): An instrument for opti-
cal analysis of concentration and
identification of substances in cells.
Principle: C. consists of a mercury or
xenon light  source (L), a
monochromator (Mo), producing dif-
ferent wavelengths to obtain absorp-
tion spectrum, a 1 condenser (C),
which focuses field diaphragm (FD) in
the form of a 2-um spot of light (P) in
plane of cell to be analyzed, a micro-
scope (M), a photomultiplier (Ph), and
a recording instrument (R). Concen-
tration of a given substance at a se-
lected point (P) of cell’s projected
image is measured on basis of absorp-
tion maximum of substance at a de-
fined wavelength (260-700 nm). Com-
bined with a scanning device (SD) that
moves specimen stage (SS) and con-
nected on-line with a computer (Co}, a
C. can be used in T automatic cell rec-
ognition.

Dubois, J.-P., Hemet, J., Metayer, J.,
Ducastelle, T., Raoult, J.-P., Doublet,
D.. Biol. Cell 39 55 (1980); Trapp,
L.. Instrumentation for Recording
Microspectrophotometry. In:  Wied,
G.L. (ed.): Introduction to Quantitative
Cytochemistry. New York, London:
Academic Press 1966; Zeiss, C.
Pamphlet No 40-811/L-e (1964)
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Cytospectrophotometry (microspec-
trophotometry): A technique of identifi-
cation and quantification of chemical
substances in a cell based on analysis
of their absorption spectra with a 1
cytospectrophotometer.

Cytotoxic lymphocytes: 1 Killer cells

Cytotrophoblast (cytotrophoblastus*):
The inner layer of well-delimited cells
(C) of Ttrophoblast. Number of cells in
C. gradually decreases from the 4th
month of pregnancy. S = T syncytio-
trophoblast. (Fig. = human) (See em-
bryology texts for further information)

1 Placental villi, of early placenta

D

DAB: T Diaminobenzidine

Dark cells, of arched collecting tu-
bule: T Collecting tubules, of kidney

Dark cells, of eccrine sweat glands: 1
Mucoid cells, of eccrine sweat glands

Dark cells, of pineal organ: T Intersti-
tial cells, of pineal organ

Dark cells, of taste buds: T Taste
buds, structure of

Dark chief cells, of parathyroid
glands: T Chief cells, of parathyroid
glands

Dark cells, problem of: Cells with
more osmiophilic T cytoplasmic matrix
than adjacent cells of same class, but
with same ultrastructure. Occurrence
and significance of D. are poorly
understood; it is believed that they may
represent a special cytophysiological
state and/or a fixation T artifact, de-
pending upon kind of T fixation.

Bucher, O,, Krsti¢, R.: Z. Anat. Entwickl.
Gesch. 741,319 (1973)

Dark-field microscope: A kind of di-
ascopic light-microscopic 1 illumina-
tion used in study of living cells and
bacteria. No direct light enters T objec-
tive (Obj); only peripheral light rays
formed either by a diaphragm (D) or a
special dark-field T condenser (DFC)
are  obliquely  projected  onto
preparation (P). Object appears with
bright contours against a dark obser-
vation field. However, little or no infor-
mation is obtained concerning ob-
ject's internal structure. image in D. is
formed by diffraction of light between
boundaries having different T refrac-
tive indices. D. permits visualization of
smaller objects than in T bright-field
microscopy; it is now superseded by T
phase contrast microscope.

Tlllumination, diascopic

A

Dark reaction: T Terminal degener-
ation

Dartos: T Tunica dartos

D-cells, of gastrointestinal tract: T En-
docrine cells scattered in epithelium of
T fundus of T stomach and in T duo-
denum; structurally very similar to T D-
cells of T pancreatic islets. On basis of
immunocytochemical studies, it is be-
lieved that D. produce T somatostatin,
D. belong to TAPUD-cells.

Kusumoto, Y., lwanaga, T., Ito, S., Fuiji-
ta, T.: Arch. Histol. Jpn 42,459 (1979)

D,-cells, of gastrointestinal tract: A
category of T endocrine cells of T gas-
trointestinal tract particularly concen-
trated in T colon, probably secreting 1
vasoactive intestinal peptide. D, be-
long to T APUD-cells.

Welbourn, R.B.. Hexagone "Roche” 5,
8(1981)

D-cells, of pancreatic islets (delta
cells): Oval or polygonal endocrine
cells making up about 5% of cell pop-
ulation of T pancreatic islets. Nucleus
is round; cytoplasm contains elon-
gated mitochondria, a weli-developed
Golgi apparatus, groups of flattened
rough endoplasmic cisternae, a few 1
lysosomes, some T microtubules, and a
moderate amount of free ribosomes.
From Golgi apparatus arise 220 to
350-nm, T unit membrane-bound T se-
cretory granules (SG) filled with fine
granular, moderately osmiophilic ma-
terial, which is excreted by T exocytosis
(E). Although some analyses indicate
D. to be altered 1 A-cells, immunocyto-
chemical studies suggest that these
cells produce T gastrin and T somato-
statin. D. are included among T APUD-
cells. Cap = capillary

Cavallero, C., Spagnoli, L.G., Caval-
lero, M.. Arch. Histol. Jpn 36, 307
(1974); Grube, D., Bohn, R.. Arch.



Histol. Jpn. 46, 327 (1983); Schusdziar-
ra, V., lpp, E., Harris, V., Dobbs, R.E,,
Raskin, P, Orci, L., Unger, R.H.. Metab-
olism 27, Suppl.1, 1227 (1978); Wilan-
der, E., Westermark, P.: Cell Tissue Res.
168,33 (1976)

Decalcification (demineralization): A
process of dissolution of inorganic
salts from different mineralized tissues
( T bone, calcified 1 cartilage, T dentin,
T cementum, T enamel) by solutions of
nitric acid, formic acid, trichloracetic
acid, 1 EDTA, etc.

Clark, P.: Am. J. Clin. Pathol. 24, 1113
(1954)

Decidua basalis*: Portion of T en-
dometrium (DB) underlying implanta-
tion site (IS). DP = decidua parietalis,
DC = decidua capsularis, L = lumen
of uterus, IO = internal os. (See em-
broyology texts for further information)

Decidua basalis*, structure of: Por-
tion (DB) of T endometrium of a preg-
nant T uterus between implantation
site and T myometrium (M). Structure
(beginning from trophoblastic shell,
TS): 1) Zona compacta (ZC) = inter-
mingled T decidual (DC) and 1 cytotro-
phoblastic cells (Tr) (= 1 deciduotro-
phobilastic complex); 2) zona
spongiosa (ZSp) = flattened and
elongated 1 uterine glands (UG) paral-
lel to surface; 3) zona basalis (ZB) =
narrow uterine glands. Zona com-
pacta and zona spongiosa constitute
1 basal or decidual plate (BP), which is
composed of: a) T deciduotrophoblas-
tic complex; b) T Nitabuch’s fibrinoid;
c) part of zona spongiosa. To basal
plate are anchored 1 anchoring villi
(AV); in second half of pregnancy,
basal plate thins out. During delivery,
placenta separates at level of Ni-
tabuch’s fibrinoid; endometrium re-
generates from zona basalis.

1 Placenta, fuil-term, structure of

Decidua capsularis*: A thin layer of 1
endometrium (DC) between implanta-
tion site (IS) and lumen (L) of T uterus.
(See fig. under 1 Decidua basalis)

Decidua parietalis*: The T endomet-
rium (DP) lining entire cavity of 1
uterus down to internal os (iO), except
sites of T decidua basalis and 1 deci-
dua capsularis. Around 4th month of
pregnancy, D. and decidua capsularis
fuse, obliterating lumen (L) of uterus.
(See fig. under T Decidua basalis)

Decidual cells, of ovary: Groups of
round or oval cells with pale cytoplasm
originating from stromal celis in cases
of ovarian pregnancy.

Decidual cells, of uterus (cellulae de-
ciduales*): Large, round, or polygonal,
pale cells with an oval central nucleus
and a prominent nucleolus. Cytoplasm
contains scattered mitochondria, an
inconspicuous Golgi apparatus, many
elongated and frequently enlarged
rough endoplasmic cisternae (rER)
with moderately dense 1 reticuloplasm,
a few T lysosomes, numerous free ribo-
somes, a considerable amount of 1
glycogen (Gly), and aggregated T lipid
droplets (L). Microfilamentous bundles
(Mf) and T coated vesicles (CV) are
mainly concentrated in 1 ectoplasm
(E). Surface of D. displays irregular
microvilli and coarse processes; D. are
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connected by T nexus with adjacent D.,
forming an T epithelioid cell union. D.
arise in course of 1 decidualization
from fibroblastlike cells of endometrial
stroma. [t is believed that D. may syn-
thesize proteins.

T Endometrium

Finn, C.A. Adv. Reprod. Physiol. 5, 1
(1971)

Decidual plate: T Basal piate; 1 Deci-
dua basalis

Decidual septa: 1 Placenta, fuil-term,
structure of

Decidualization: The process of
transformation of fibroblastlike cells of
endometrial stroma into T decidual
cells under influence of implanted
blastocyst, its T human chorionic
gonadotropin, and T progesterone of 1
corpus luteum of pregnancy. (See em-
bryology texts for further information)

Lundkvist, O., Nilsson, B.O.: Cell Tissue
Res. 225,355 (1982)

Deciduate placenta: The type of 1
placenta in which T endometrium is
transformed into 1 decidua. Separa-
tion of D. at birth is accompanied by
tearing of maternal tissue and a con-
siderable loss of maternal blood. Hu-
man placentaisaD.

Deciduotrophoblastic complex: The
zone of intimate intermingling of 1
cytotrophoblastic cells (C) of T anchor-
ing villi (AV) with 1 decidual celis (DC)
of 1 decidua basalis. D. represents a
unique example of direct contact be-
tween cells with different T genotypes
without T graft rejection reaction. (Fig.
= human)

1 Placenta, full-term, structure of
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Dedifferentiation: T Anaplasia

Deep arteries, of penis (arteria pro-
funda penis*): Paired T muscular ar-
teries (A) each running through the
corresponding T cavernous body (CB)
and giving off T helicine arteries (HA).
D. are possibly provided with T intimal
cushions; they are responsible for
nutrition and 1 erection of 1 penis
(Fig. = human newborn)

1 Penis, vascularization of

Deep cortex, of lymph node: T Cortex,
of lymph node

Defecation, of cell: The discharge of T
residual bodies by T exocytosis; a
rarely used term.

Definitive
secondary

lysosome: T Lysosome,

Degeneration (degeneratio): The pro-
cess of gradual qualitative worsening
of metabolic functions, accompanied
by retrogressive morphological
changes of cells, tissues, and organs.
D. terminates in T necrosis, but in the
beginning itis reversible.

Degeneration, ascendent, of periph-
eral nerve fibers: T Nerve fibers of pe-
ripheral nervous system, degeneration
and regeneration of

Deg ation, d dent, of periph-
eral nerve fibers: T Nerve fibers of pe-
ripheral nervous system, degeneration
and regeneration of

Degeneration, primary, of peripheral
nerve fibers: T Nerve fibers of periph-
eral nervous system, degeneration
and regeneration of

Degeneration, secondary, of periph-
eral nerve fibers: T Nerve fibers of pe-
ripheral nervous system, degeneration
and regeneration of

Degeneration, transneuronal: 1
Transneuronal degeneration

Degeneration, Wallerian: T Nerve fi-
bers of peripheral nervous system, de-
generation and regeneration of

Dehydration: The process of gradual
removal of water from: 1) Fixed and
washed tissue blocks to prepare them
for T embedding; 2) stained T sections
to prepare them for mounting in resi-
nous mounting media. D. is accom-
plished by transferring sections into
progressively increasing concen-
trations of alcohol, acetone, etc.

Deiters’ cells: T Phalangeal cells, out-
er

Delayed hypersensitivity: The cell-
mediated T immune response to anti-
gen taking a longer time to become
clinically detectable than the humoral
immune response.

Deletion: A T chromosome anomaly
consisting of breaking off of a 1
chromosome arm or its part. During
anaphase, portion without a T cen-
tromere may fail to move to pole and
may be lost. “Cri-du-chat” syndrome is
provoked by D. of shorter arm of
chromosome 5.

Deita celis, of hypophysis (cellulae
gonadotrophicae®); Two types of large
T basophilic cells present in pars dis-
talis of T hypophysis. D. produce both
T follicle-stimulating hormone ( T gona-
dotrope type l) and T luteinizing hor-
mone ( T gonadotrope type Il). In man,
there are probably neither immuno-
cytochemical nor morphological dif-
ferences between these two cell types.

Delta cells, of pancreatic islets: T D-
cells, of pancreatic islets

Demilunes (Gianuzzi's demilunes,
semiluna serosa*): Darkly stained
crescentlike groups (D) of T serous
cells at end of 1T mixed tubules (MT) of

T mixed glands. Through narrow inter-
cellular channels, serous cells dis-
charge their product into lumen of tu-
bules. (Fig. = T submandibular gland,
human)

uUddin, M., Tyler, D.W.: Experientia 34,
609 (1978)

Dendrites (dendritum®): Widely
branched processes (D) extending
from 1 soma (S) of a nerve cell. Large
stem D. contain all types of cell T or-
ganelles, free ribosomes, T neurotu-
bules (Nt), and T neurofilaments (Nf);
with reduction of diameter of D., Golgi
apparatus (G) disappears, but 1 Nissl
bodies (NB) are still present. In small
branches, the latter are reduced to
short rough endoplasmic cisternae
and occasional free ribosomes; both
these structures are lacking in the
smallest D.; number of mitochondria
may, however, be relatively increased.
Neurofilaments and neurotubules are
always numerous. Both are thought to
be responsible for T dendritic trans-
port. T Axons (A) of other T neurons
end on D., forming axo-dendritic T syn-



apses (ADS). To increase synaptic sur-
face area, most dendrites form T den-
dritic spines (DS). D. are the principal
receptive projections receiving and
conducting nerve impulses toward cell
body.

Dendrites, supraependymal: 1 Su-
praependymal dendrites

Dendritic cells: T Argyrophilic cells
with numerous radiating processes
forming a network in dark region of
germinal centers of T lymphatic nod-
ules. D. are a category of 1 reticular
cells.

Dendritic field: T The space occupied
by all T dendrites of a T neuron. D. is
generally round or oval; it may be fusi-
form or flattened in one dimension ( 1
Purkinje cells).

Dendritic flow (dendritic transport);
The cellulifugal movement of various
substances and cell T organelles along
1 dendrites at a rate of about 3 mm/h.
T Neurofilaments and T neurotubules
probably play an essential role in D.

T Axoplasmic flow
Dendritic gemmules: 1 Dendritic
spines

Dendritic macrophages: The term oc-
casionally used to designate 1 reticular
cells.

1 Dendritic cells

Dendritic spines (dendritic gemmules,
dendritic thorns, gemmula dendriti-
ca*): Peduncular projections of a 1
dendrite (D) having a 0.25 to 0.5 um-
wide stalk and an ovoid tip (S) about
1-2 um in diameter. Middle portion of a
dendrite is richest in D. Apart from rare
T neurotubules and occasional
mitochondria, D. contain T spine ap-

paratus (asterisk). A considerable
amount of dense, amorphous material
lies on T presynaptic membrane facing
T axon (A). D. form principal synaptic
surfaces of many, but not all, den-
drites. They are, however, inconstant
structures, since they diminish and be-
come rare with increasing age, as well
as after sensory deprivation or ab-
sence of afferent stimuli. (Figs. = rat)

Jones, E.G., Powell, T.P.S.: J. Cell Sci. 5,
509 (1969); Koch, C., Poggio, T.: TINS
6. 80 (1983); Spadek, J.: J. Anat. 137,
723 (1980); Spagek, J., Hartmann, M.:
Anat. Embryol. 767, 289 (1983)

Dendritic thorns : 1 Dendritic spines

Dendrodendritic synapse : T Synapse,
dendrodendritic

Dense bodies: T Membrane-coating
granules

Dense bodies, of smooth muscle
cells (dense patches, fusiform density,
area densa®). Elongated, highly elec-
tron-dense structures (DB) lying free in
T sarcoplasm or in contact with T sar-
colemma (S). D. represent attachment
points for T actin myofilaments and are
interconnected with T intermediate
microfilaments. D. may have capacity
to shorten, since they contain the con-
tractile protein T actinin. D. are homol-
ogous to T Z-lines of T skeletal muscle
fibers. (Fig. = rat)

T Desmin microfilaments

Bond, M., Somlyo, A.V.: J. Cell Biol. 95,
403 (1982); Tsukita, S., Tsukita, S., Ishi-
kawa, H.. Cell Tissue Res. 229, 233
(1983)

Dense connective tissue (textus con-
nectivus fibrosus compactus*); A kind
of Tfibrous connective tissue with den-
sely packed T elastic and T collagen fi-
bers. D. include T elastic tissue, irregu-
larTD., and regular 1 D.
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Dense connective tissue, irregular
(textus connectivus fibrosus com-
pactus irregularis*): A kind of T fibrous
connective tissue in which T collagen
fibers largely predominate over cellu-
lar elements. D. has neither constant
form nor regular arrangement of its fi-
bers, which are organized in strong
bundles (CB) running in various direc-
tions. Between bundles lie sporadic
flattened cells, mostly T fibrocytes (F)
and some T elastic fibers (E). D. forms
T capsules of organs, reticular layer of
T dermis, 1 fasciae, T perichondrium,
and T periosteum. Vascularization and
innervation of D. are poor.

Dense connective tissue, regular
(textus connectivus fibrosus com-
pactus regularis*): A kind of 1 fibrous
connective tissue with abundant
parallel T collagen fibers, which give it
a constant form. Cellular elements of
D. are scarce. D. includes T
aponeuroses, 1 ligaments, T meniscal
tissue, and Ttendons.

Dense-core vesicles (G-vesicles,
vesicula densa s.granularis*); T Unit
membrane-enclosed T synaptic vesi-
cles (arrows), 40-60 nm in diameter,
with a generally eccentric highly elec-
tron-dense  granulum  measuring
about 25 nm. D. are characteristic of 1
adrenergic nerve endings and fibers
(ANF); D. contain neurotransmitter T
norepinephrine, T dopamine-g-hy-
droxylase, and a lipid carrier sub-
stance, reacting with 1 zinc iodide-os-
mium tetroxide. D. are present in G- T
synapses as well as in T synapses “by
distance.” (Fig. = T pineal organ, rat)
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Dense fibers, outer, of spermatozoon
tail (fibrae densae externae*); Set of
nine proteinaceous pillars (DF) sur-
rounding T axoneme {A) along most of
1 spermatozoon tail length. Each D. is
continuous with one of nine striated
columns (SC) of T spermatozoon neck
and progressively tapers along tail, en-
ding at a point on principal piece. Here
it is attached to one doublet of axo-
neme. Exact function of D. is unknown;
they are interpreted as passive stiffen-
ing elements of spermatozoon tail. M
= T mitochondrial sheath. (Fig. = rat)

Irons, J.M., Clermont, Y.. Anat. Rec.
202,463 (1982)

Dense granules, of mitochondria: 1
Intramitochondrial granules

Dense lamina: T Fibrous lamina

Dense patches, of smooth muscle
cells: T Dense bodies, of smooth
muscle cells

Density gradient centrifugation: 1
Centrifugation, density gradient

Density, presynaptic: T Presynaptic
density

Density, postsynaptic: T Postsynaptic
density

Dental lamina (lamina dentalis*). A
continuous epithelial ridge sinking in-
to underlying T mesenchyme. D. forms

several budlike thickenings and pre-
cedes tooth formation. (See embryol-
ogy texts for further information)

Dental papilla (papilla dentalis*): T
Mesenchymal tissue (DP) partially sur-
rounded by enamel organ (EO). D. re-
presents precursor of dental T pulp; T
odontoblasts (O) producing T dentin
(D) differentiate at contact surface be-
tween D. and T ameloblasts (A). DS =
T dental sac

Dental pulp: T Pulp, of teeth

Dental sac (saccus dentalis®). A well-
vascularized, thin layer of T mesenchy-
mal tissue surrounding enamel organ.
D. assures nutrition of enamel organ
and includes formation of root of
tooth. (See fig. under T Dental papilla
and embryology texts for further infor-
mation)

Dentin (dentinum*): A yellowish, semi-
transparent, hard tissue (D) surround-
ing T pulp cavity (P) of tooth. In region
of T crown (Cr), D. is covered with 1
enamel (E), and in region of root (R)
with T cementum (C). Through calci-
fied ground substance run innumer-
able 1 dentinal tubules (DT) to which 1
collagen fibers are in general per-
pendicularly oriented. Some fibers, ex-
tending in a direction parallel to free
surface of crown, also surround the tu-
bules. D. consists of two layers: 1) Cir-
cumpulpar T D. {(cd) (the larger part)
with straight tubules; 2)cover or
mantle T D. (md), with branched tu-
bules. Incomplete calcification of 1
ground substance provokes formation

of T interglobular spaces (IS) in super-
ficial coronal D., which continue as 1
Tomes granular layer (TL) beneath
dentinocemental junction. The coarser
T contour lines of Owen (OL) are a
consequence of appositional growth
of D. T Odontoblasts (O) produce D.; it
consists of 20% organic material and
80% inorganic salts. About 90% of or-
ganic material is T collagen; the re-
mainder is T proteoglycans of ground
substance.

Guniji, T.: Arch. Histol. Jpn 45, 45 (1982)

Dentin, calcification of: The process
of deposition of calcium phosphate in
form of T hydroxyapatite in organic
matrix ( T predentin) secreted by 1
odontoblasts. Mineralization is ap-
parently started by dentinal matrix
vesicles, following same 1 calcification
mechanism as that of bone. The first
calcification points (nuclei) enlarge
concentrically by deposition of new
crystals and fuse together, sometimes
leaving crystal-free T interglobular
spaces filled only with predentin. Cal-
cification process is probably started
by T collagen fibers.

T Collagen, calcification of

Bernard, G.W.: J. Ultrastruct Res. 47, 1
(1972); Nylen, M.U.: J. Dent. Res. 58 (B),
922 (1979)

Dentin, circumpulpar: A thick inner
layer of 1 dentin (D) directly surround-
ing T pulp cavity (P); in D. T dentinal tu-
bules (arrows) are straight and



without ramifications. O = T odonto-
blasts. (Fig. = human)

Dentin, cover (mantle dentin): A thin,
peripheral layer of T dentin in which 1
dentinal tubules are branched.

Dentinal globules (globuli den-
tinales*): Spherical structures of calci-
fied T dentin (DG) delimiting T interglo-
bular spaces (IS). (Fig. = human)

Dentinal matrix vesicles: T Unit mem-
brane-bound granules (D) about 0.2—
0.5 um in diameter found in T predentin
(P). D. contain a moderately to highly
electron-dense material in which first
appear needlelike T hydroxyapatite
crystals. Starting within D., crystalli-
zation process spreads outside, lead-
ing to gradual calcification of T dentin.
D. are believed to be secreted by 1
odontoblasts, Op = odontoblastic
process. (Fig. = embryo, rat)

T Matrix vesicles; T Matrix vesicles, bio-
genesis of

Almuddaris, M.F., Dougherty, W.J.: Am.
J. Anat. 155, 223 (1979); Katchburian,
E., Severs, N.J.: J. Anat. 134, 615 (1982);

Larsson, A.: Z. Anat. Entwickl. Gesch.
142,103 (1973); Weinstock, M. J. Ultra-
struct. Res. 67,218 (1977)

Dentinal tubules (tubuli dentinales®):
Fine canaliculi (DT), 0.5—4 pm in diam-
eter, extending radially from T odon-
toblasts (O) up to T dentinoenamel
and dentinocemental junction (C). In
circumpulpar T dentin, (cd) D. are
straight and unramified; in cover T
dentin (m) they are branched and
anastomose with one another. Each D.
contains a T Tomes' fiber (TF); nerve fi-
bers run through some D. Layer of
dentin immediately surrounding D.
forms the highly calcified TNeumann's
sheath (NS). D = Tdentin

Byers, M.R., Dong, W.K.: Anat. Rec. 205,
441 (1983); Holland, G.R.: Anat. Rec.
200, 437 (1981); Hattyasy, D.. Z. mi-
krosk.-anat. Forsch. 96, 679 (1982)

Dentinoenamel junction (junctio den-
tinoenameli*): The irregularly shaped
contact surface (S) between T dentin
(D) and 1 enamel (E) characterized by
presence of numerous needlelike fusi-
form processes of dentin with T den-
tinal tubules (DT) penetrating a short
distance into enamel.

) _'_/S""

Whittaker, D.K.: J. Anat. 125,323 (1978)

Dentinogenesis: The process of for-
mation and maturation of T dentin.

1 Dentin, calcification of; T Odonto-
blasts
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Deoxycorticosterone: A T miner-
alocorticoid hormone secreted by 1
cells of zona glomerulosa of adrenal
cortex.

T Adrenal glands, cortex of

Deoxyribonuclease: An enzyme se-
creted by exocrine T pancreas that de-
grades T deoxyribonucleoprotein.

Deoxyribonucieic acid (DNA): T Nu-
cleic acid carrying almost all genetic
information of cell in specific se-
quence of bases of its T nucleotides.
DNA is mainly located in T nucleus, on-
ly about 2% is concentrated in T
mitochondria and T centriole.

Hancock, R., Hughes, M.E.: Biology of
the Cell 44, 201 (1982); Novi, AM.: Klin.
Wochenschr. 54,961 (1976)

Deoxyribonucleic acid, amount in
meiosis of : T Meiosis

Deoxyribonucleic acid, amount in
mitosis of: 1 Mitosis

Deoxyribonucleic acid, detection of:
T Nucleic acids, detection of

Deoxyribonucleic acid, extrachromo-
somal: All DNA contained outside 1
nucleus, i.e,, DNA in T mitochondria
and T centriole.

T Mitochondrial DNA

Cummings, D.J., Borst, P., Dawid, 1.B.,
Weissman, S.M. (eds.): Extrachromo-
somal DNA. New York: Academic
Press 1979

Deoxyribonucleic acid, in cell divi-
sion: T Meiosis; T Mitosis

Deoxyribonucleic acid, mitochondri-
al: T Mitochondrial DNA

Deoxyribonucleic acid, staining for: T
Nucleic acids, detection of

Deoxyribonucleic acid, structure of:
A roughly 2-nm thick molecule of in-
definite length composed of two right-
handed helical nucleotide chains (Ch)
forming a double helix around the
same central axis. A nucleotide con-
sists of a phosphoric acid molecule
(P), the pentose sugar deoxyribose
(D), and one base (B), which can be ei-
ther adenine (A), thymine (T), cytosine
(C), or guanine (G). Nucleotides of a
chain are linked together by means of
phosphate diester bridges  with
deoxyribose. The two chains are held
together by two hydrogen bonds be-
tween adenine and thymine and by
three hydrogen bonds between
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cytosine and guanine. Sequence of
bases determines structure of T gene.
DNA is linked with proteins to form 1
deoxyribonucleoprotein.  (See  bio-
chemistry and molecular biology texts
for further information (Modified after
De Robertis et al. 1975)

Alberts, B., Bray, D., Lewis, J., Raff, M.,
Roberts, K., Watson, J.: Molecular Biol-
ogy of the Cell. New York: Garland
Publishers 1983; De Robertis, E.D.P.,
Saez, A.F., De Robertis, EM.F.Jr.: Cell
Biology, 6th edn. Philadelphia, Lon-
don, Toronto: Saunders Co. (1975);
Hancock, R., Huges, M.E.: Biol. Cell 44,
201 (1982); Structures of DNA. Cold
Spring Harbor Symposia on Quantita-
tive Biology, Vol.47. New York: Cold
Spring Harbor Laboratory 1983

Deoxyribonucleic acid, synthesis of:
During S-phase of 1 cell cycle, double
helix chain (DNA) unwinds and separ-
ates into two single polynucleotide
strands; each of these acts as a matrix
to which single nucleotides (N) bind
with their complementary bases —ade-
nine (A) with thymine (T) and cytosine
(C) with guanine (G). Thus, a new DNA
molecule consists of half an original
molecule and half newly synthesized
material ( = semiconservative dupli-
cation). It seems that duplication be-
gins at attachment point of 1
chromatin fiber, i.e., T chromosome, to
nuclear membrane. This process is
controlled by DNA-polymerases and
polynucleotide ligase. P = phosphate,
D = deoxyribose. (See molecular biol-
ogy texts for further information)

Kornberg, A.: DNA Replication. Oxford:
W.H. Freeman & Co. 1980; Kornberg,

A.: 1982 Supplement to DNA Replica-
tion. Oxford: W.H. Freeman & Co. 1982

Deoxyribonucleoprotein (DNP): A
complex formed by T deoxyribonucleic
acid with 1 histones. D. has a diameter
of about 5-7 nm and coils into an ir-
regularly convoluted strand, which is
in fact T chromatin fiber, with an aver-
age diameter of 25 nm.

Dermal papilla, of hair follicle : T Hair
papilla

Dermal papillae (papillae dermales*):
Conical protrusions (P) of stratum pa-
pillare of T dermis interdigitating with 1
epidermal ridges (ER). D. are formed of
1 loose connective tissue and contain
1 lymphatic capillaries, nerve fibers,
and capillary loops supplying nu-
trients to 1 epidermis. At tip of some D.,
a T corpuscle of Meissner (M) may be
present. D., together with epidermal
ridges, contribute to stronger fixation
of epidermis to underlying tissue. (Fig.
= human)

1 Dermoepidermal junction; T Vascular
papillae

Dermatan sulfate: A T glycosa-
minoglycan of ground substance of 1
connective tissue proper. D. has a mo-
lecular weight of about 30000 daltons;
it is found in T skin, T tendons, heart 1
valves, blood vessels, and connective
tissue of Tlung.

T Connective tissue proper, ground
substance of

Dermatoglyphics (fingerprints): A ge-
netically determined configuration of
horny 1 epidermal ridges (E) and
grooves in tips of fingers, toes, and
volar surfaces of hands and feet. D.
appear as loops, whorls, arches, and
combinations of these. Surface ridges
are caused by T epidermis following
contours of underlying T dermal papil-
lae (P) (= papillary lines). Being abso-
lutely individual and permanent, D. are
used for personal identification. (Fig.,
top = finger of newborn; fig., bottom
= obliquely sectioned skin of adult
human finger)

Loesch, D.. Quantitative Dermatogly-
phics. Classification, Genetics, and
Pathology. Oxford: Oxford University
Press 1983

Dermis (corium®): A connective tissue
layer (D) situated between T epidermis
(E) and 1 hypodermis (H) of T skin. D.
is about 1-2 mm thick and composed
of two layers: 1)Papillary layer
(stratum papillare*, Sp) = a T loose
connective tissue forming 1 dermal pa-
pillae, which interdigitate with T epider-
mal ridges; 2) reticular layer (stratum
reticulare*, Sr) = a t dense connective
tissue with bundles of T collagen fibers
running in different directions. Both
layers are rich in T elastic fibers; there
is a gradual transition between the two
layers. Within D. of T areolae, T penis,
and T scrotum there are some 1
smooth muscle cells. Cross-striated
muscles of facial expression end in D.



T Arrector pili muscle; T Tunica dartos

Montagna, W., Bentley, J.P., Robson,
R.L. {(eds.): The Dermis. Adv. Biol. Skin
10, (1970)

Dermoepidermal junction: Firm con-
tact between T epidermis (E) and
underlying T dermis (D). D. comprises:
1) An interlocking between T dermal
papillae (DP) and 1 epidermal ridges
(ER); 2) 1 basal processes (P) of
epidermal T basal cells (BC). In mech-
anically exposed areas of T skin (finger
pads, soles, palms), D. is particularly
strong. BL = 1 basal lamina, HD = 1
hemidesmosomes. (Fig., top = hu-
man; other figs. = mongolian gerbil
and rat)

Briggman, R.A., Wheeler, C.E.: J. Invest.
Dermatol. 65, 71 (1975), Briggman,
R.A.:J. Invest. Dermatol. 78,1 (1982)

Descemet’s membrane (lamina limi-
tans posterior®): The very thick (5-10
um) and strongly T PAS-positive T
basal lamina (DM) of 1 endothelium
(E) of T cornea. In young individuals, D.
is homogenous; in older individuals its
anterior layer (AL) presents cross
bands {arrowheads) about 100pum
apart and connected with one another
by 10-um-thick microfilaments. Tan-
gentially sectioned (TS), the bands ap-
pear as numerous stacks of nodes (N)
connected at same level by the micro-
filaments (arrows) to form a hexagonal
pattern. This material is an atypical
kind of collagen. D. ends at Tlimbus as
a circular thickening ( T Schwalbe’s
line) considered to be one of insertion
points for the ciliary muscles. C = cor-
neal stroma. (Fig. of collagen after
Jakus 1956)

Jakus, M.A. J. Biophys. Biochem.
Cytol. 2, 243 (1956); MacCallum, D.K.,
Lillie, J.H., Scaleta, L.J., Occhino, J.C.,
Frederic, W.G., Ledbetter, S.R.. Exp.
Cell. Res. 739, 1 (1982); Makino, H.,
Toyofuku, H., Mino, Y., Takaoka, M.,
Ota, Z.. Acta Med. Okayama 37, 155
(1983); Sawada, H.: Cell Tissue Res.
226,241 (1982)

Descendent degeneration, of periph-
eral nerve fibers: T Nerve fibers of pe-
ripheral nervous system, degeneration
and regeneration of

Descending colon: T Colon

Desmin microfilaments (intermediate-
sized myofilaments): Class of T inter-
mediate microfilaments found in T M-
and T Z-lines of 1 striated muscle fibers
and linking T dense bodies of T smooth
muscle cells with one another and with
1 sarcolemma.

Desmoglycogen: The only indirectly
stainable, water-insoluble fraction of
glycogen bound to different structures
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(about 80% of body’s total glycogen
content).

T Lyoglycogen

Desmosine: An amino acid, a constit-
uent of T elastic fibers; it acts, together
with the iso-desmosine, on polymer-
ization of elastic fibers.

Desmosomes (desmosoma s. macula
adherens*): Disclike intercellular T at-
tachment devices scattered on cell
surface. Each D. consists of two T at-
tachment plaques (AP), one on each
opposing T cell membrane. Plagues
are separated by a 25-nm-wide space
filled with low-density material often bi-
sected by an electron-dense central or
intermediate line (CL) representing
condensation of outer borders of T gly-
cocalyx of both cells. Intercellular ma-
terial in area of D. frequently presents
a fine, perpendicular striation corre-
sponding to transmembrane linker
filaments (TLF); it contains T sialic
acid, T glycosaminoglycans, and pro-
teins acting together as a glue with
stability depending upon presence of
calcium ions. Mitochondria are pres-
entin vicinity of D., since D require en-
ergy for their existence. Tf = 1 tono-
filaments

T Organelles

Allen, T.D,, Potten, C.S.: J. Ultrastruct.
Res. 57, 94 (1975), Caputo, R,
Peluchetti, D.: J. Ultrastruct. Res. 67, 44
(1977); Gorbsky, G., Steinberg, M.S.: J.
Cell Biol. 90, 243 (1981); Leloup, R,
Laurent, L., Ronveaux, M.-F., Droch-
mans, P., Wanson, J.-C.: Biol. Cell 34,
137 (1979); Staehelin, L.A,, Hull, BE.
Sci. Am. 238/5,141 (1978)

Desquamation: The shedding off of
the most superficial layer of any sur-
face, e.g.,, of T epidermis in form of
dead keratinized scales.
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Determination, of sex: T Sex, determi-
nation of

Detumescence: The returning of an T
erectile tissue to its flaccid state after T
erection.

Deuterosomes (dense body, gener-
ative complex, procentriolar organiz-
er): Membraneless clumps (D) of high-
ly osmiophilic, finely filamentous sub-
stance, about 0.2 um in diameter, situ-
ated in supranuclear cytoplasm and
surrounded by T fibrosomes (F). D. are
believed to act as procentriolar organ-
izers during acentriolar T ciliogenesis.
P = procentriole. (Fig. = ciliated ovi-
duct cell, rat)

DFP: 1 Diisopropy! fluorophosphate

Diabetes insipidus: A disease char-
acterized by inability of T kidney to
concentrate 1 urine, caused by a lack
of T antidiuretic hormone.

Diabetes mellitus: A metabolic dis-
ease provoked by a hypofunction of T
B-cells of T pancreatic islets accom-
panied by an T insulin deficiency and
impairment of cell’s ability to utilize
glucose.

Diacytosis : T Transcytosis
Diakinesis: A phase of I meiosis.

Diaminobenzidine (DAB): A sub-
stance yielding an insoluble, highly
colored, osmiophilic polymer product
upon oxidation. Thus, D. is widely used
in cytochemical reactions as a donor
of electrons to hydrogen peroxide, em-
ployed as a means of following path-
way of protein transport in a variety of
cells. D. is important for locating
cytochrome ¢, cytochrome oxidase, T
hemoglobin, T myoglobin and for im-
munocytochemical identification of
exogenous and endogenous proteins
under light and transmission electron
microscopes.

1 Horseradish peroxidase

Barrnett, R.J. (ed.): Symposium in Elec-
tron Cytochemistry: Electron Micros-
copy Society of America, 32nd Annual
Meeting. New York: J. Wiley & Sons,
Inc. 1976

Diapedesis: 1) Active passage of
ameboid blood cells and passive pas-
sage of T erythrocytes through intact
wall of blood vessels. 2) Active migra-
tion of T wandering cells into an epi-
thelium (E), e.g., T lymphocytes (L)
from 1 lymphatic nodules (LN), T mac-
rophages and neutrophilic T granulo-
cytes from underlying connective tis-
sue. D. of lymphocytes is frequent in T
tonsils, T appendix, and T ileum. (Fig.
= lingual T tonsil, human)

Diaphragm, of nuclear pores: T Nu-
clear pores

Diaphysis* (shaft): The cylindrical
midpiece of a long T bone formed of 1
compact bone. The term D. is also
used to describe corresponding part
of cartilaginous anlage of future long
bone.

T Bone formation, indirect; T Epiphysis;
1 Metaphysis

Diarthrosis (articulatio synovialis*): A
fully movable joint between two bones
(B), separated by an articular cavity
(AC). A D. is composed of T articular
cartilages (HC), T capsule (C) with T
synovial membrane (SM), and, in some
cases, an articular 1 disc, T meniscus,
or 1labia glenoidalia. Articular cavity is
filled with T synovial fluid.

Diascopic illumination: T llumination,
diascopic

Diaster* (aster filialis*): A double star
figure of T chromosomes occurring in
anaphase of T mitosis.

Dictyate stage, of ovocyte: 1 Dic-
tyotene stage

Dictyosomes: The former term for 1
Golgi fields; still used in botany.

Dictyotene stage, of oocyte (dictyate
stage): The specific “resting” period
for T chromosomes in all primary 1 0o-
cytes taking place between prophase
and metaphase of reductional division
of T meiosis. Morphologically, D. is
characterized by a very fine network of
T chromatin. D. may persist throughout
all reproductive life or until oocyte be-
gins its preovulatory growth. It is be-
lieved that very long D. (15-30 years)
does not sufficiently protect genetic
material against environmental factors
and could therefore lead to T chromo-
somal anomalies in children born by
aged parturients.

T Down's syndrome; 1 Qogenesis; 1
Ovarian follicles, growth of

Ditferential centrifugation: T Centrifu-
gation, density gradient

Differentiation, of cells: The process
of gradual specialization of cells to
functions definitively different from
those of original cell type. D. is accom-
panied by new activities of T genes and
consecutively different specific pro-
teins and morphology. Under normal
conditions, once a cell has differenti-
ated, it cannot revert to undifferenti-
ated state.

1 Anaplasia; 1 Regeneration

Flickinger, R.A.: Int. Rev. Cytol. 75, 229
(1982); Gehring, J. (ed.): Genetic Mo-
saics and Cell Differentiation. Berlin,
Heidelberg, New York: Springer-Verlag
1978; Gurdon, J.B.: Gene Expression
During Cell Differentiation. In: Read-
ings in Genetics and Evolution. Chap.
4. New York: Oxford University Press
1973; Monroy, A. (ed.): Cell Differenti-
ation. Amsterdam: Elsevier/North Hol-
land: 1978; Nover, L., Luckner, M., Par-
thier, B. (eds.): Cell Differentiation. Ber-
lin, Heidelberg, New York: Springer-
Verlag 1982

Differentiation, of histological sec-
tions: The partial removal of dye(s)
from overstained histological sections
in order to accentuate staining differ-
ences of tissue components.

1 Staining, regressive

Diffraction, electron: T Electron dif-
fraction

Diffraction, optic : T Optic diffraction
Diffraction, X-ray : T X-ray diffraction
Diffuse lymphatic tissue, of gastroin-

testinal tract: A noncircumscribed
collection of T lymphocytes, T macro-



phages, 1 plasma cells, and eosino-
philic T granulocytes found in 1 la-
minae propriae and T telae submu-
cosae. Number and predominance of
type of cited cells depends upon bac-
terial flora and presence or absence of
intestinal parasites. Together with
overlying epithelium, D. produces IgA,
which lines luminal surface and acts
as an “antiseptic paint.”

TImmunoglobulins

Walker, W.A., Hong, R.: J. Pediatr. 83,
517 (1973)

Diffusion channels: Minute passages
(about 1 nm in diameter) traversing
presynaptic membrane and connect-
ing 1 synaptic vesicles with T synaptic
cleft. Synaptic vesicles discharge their
contents through D. into synaptic cleft;
D. are inconstant features since they
occur only at moment of synaptic
transmission.

T Bouton terminal; T Synapse, chemical

Akert, K.: Klin. Wochenschr. 49 509
(1971)

Digestion, intracellular: Process of
breakdown, by lysosomal enzymes, of
either foreign substances introduced
by 1 phagocytosis into cell body ( T
heterophagy) or of cell's own parts ( 1
autophagy).

Digestive system: T Gastrointestinal
tract

Digestive tract: 1 Gastrointestinal
tract

Digital arteriovenous anastomosis: T
Glomus

Dihydroxyphenylalanine (DOPA):
Product of conversion of amino acid
tyrosine under influence of 1
tyrosinase. D. is used for cytochemical
demonstration of  melanocytes.

Diiodotyrosine (DIT): Result of iodina-
tion of tyrosine with oxidized iodide
ion. One molecule of D. coupled with
one molecule of monoiodotyrosine
forms T triiodothyronine; two mole-
cules of D. form T thyroxine.

1 Thyroid follicular cells, biosynthesis
of hormonesin

Diisopropyl fluorophosphate (DFP): A
substance irreversibly blocking T ace-
tylcholinesterase.

Dilator muscle (musculus dilatator
pupillag*): A thin layer of radially dis-
posed, pigmented T myoepithelial cells
(D) between stroma (S) and posterior

pigment epithelium (PE) of T iris. Ante-
rior half of D. is free of T melanin and
therefore visible as a clear band. D. is
of ectodermal origin and innervated by
sympathetic fibers; its contraction en-
larges pupillary diameter. (Fig. = pig)

Dilator muscle, of Rudinger: T Anal
canal

Dioptric media: Transparent and re-
fractive structures of T eye comprising
T aqueous humor, T cornea, 1 lens, and
T vitreous body.

Diphyletic theory, of hematopoiesis:
1 Hematopoiesis, theories of

Diploé*: A layer of cancellous T bone
(D) between outer and inner compact
bone tables (T) of flat skull bones.

1 Bone, flat, of skull

Diploidy (cellula diploidea®): The state
of most T somatic cell nuclei, contain-
ing twice T haploid chromosomal num-
ber (2 X 23 = 46 in man), whereby one
member of each T chromosome pair is
derived from the father and one from
the mother.

1 Polyploidy

Diplosome (diplosoma®): A pair of 1
centrioles (Ce) oriented at right angles
to one another. (Fig. = T chief cell of
parathyroid gland, rat)
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Diplotene: T Meiosis

Direct nuclear division : T Amitosis
Disc, articular: T Articular disc

Disc, intercalated: T Intercalated disc

Disc, intervertebral: T Intervertebral
disc

Discochondria: Special kind of 1
mitochondria (D) in form of asymmet-
ric discs. Thickened part of D. contains
tubules (T), whereas flattened part is
characterized by bulbous expansions
(B) of inner mitochondrial membrane.
D. are classified among T mitochon-
dria with tubules; they have been
found in cells of adrenal cortex of
hedgehog. Function unknown.

Lindner, E.: Z. Zellforsch. 72,212 (1966)

Discoid vesicles (fusiform vesicles):
Lenticular structures (DV), 0.3-0.8 um
long and 0.12-0.15 pm wide, found in
apical cytoplasm of 1 facet cells of 1
transitional epithelium; particularly
abundant in empty T urinary bladder.
D. are lined by a trilaminar asymmetric
membrane of same thickness (about
12 nm) and structure as luminal plas-
malemma. Inner leaflet (inset: arrow-
head) is thicker (4.3 nm) than cyto-
plasmic leaflet (2.8 nm). D. are synthe-
sized by Golgi apparatus, grouped in
stacks, and transported to cell's lu-
minal surface where they fuse with api-
cal plasmalemma. This gives a very ir-
regular outline to free cell surface. Due
to stiffness of membrane segments of
D., earlier D. can be recognized (as-
terisks) as shallow concavities, so-
called T plaques, of the cell's luminal
surface (c). D. are believed to repre-
sent a membrane reserve in case of
epithelial distension (filling of urinary
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bladder) and for replacement of
plagues. (Figs. = monkey)

Alroy, J., Merk, F.B., Morré, J.D., Wein-
stein, R.S.: Anat. Rec. 203, 429 (1982);
Severs, N.J,, Warren, R.C., Barnes, S.H.:
J. Ultrastruct. Res. 77,160 (1981)

Discontinuous capillaries: 1 Capil-
laries, sinusoidal

Discs, membranous: T Membranous
discs, of photoreceptors

Discus nervi optici : 1 Optic papilla

Disse’s space (perisinusoidal space,
spatium perisinusoideum*). The nar-
row perivascular space (D) between
wall of 1 liver sinusoid (S) and T liver
parenchymal cells (H). D. contains
some bundles of 1 reticular microfibrils
and occasional T perisinusoidal cells.
Through openings in sinusoidal wall
(arrowhead), blood plasma fills D. and
comes into contact with surface and
microvilli (Mv) of liver parenchymal
cells. Thus, D. are of great importance
in liver function and in formation of
liver lymph. (Fig. = rat)

Distal convoluted tubule (pars con-
voluta partis distalis tubuli nephroni*):

Part of T nephron situated between
straight portion of T distal tubule and
arched T collecting tubule. D. (as-
terisks) is lined by T simple cuboidal
epithelium; it is about 5 mm long and
20-50 pm wide. Nuclei of cells lie in T
apical pole close to lumen. D. is situ-
ated exclusively in cortex; a short seg-
ment of D. contacts f renal corpuscle
between arteriola T afferens and ef-
ferens; this segment is the T macula
densa. (Fig. = human)

Distal tubule, of nephron (pars distalis
tubuli nephroni*); Segment of T
nephron situated between straight
part of T proximal tubule and arched 1
collecting tubule. D. is composed of a
straight portion and a 1 distal convo-
luted tubule with T macula densa.

1 Distal tubule of nephron, cells of

Distal tubule of nephron, cells of
{nephrocyte, cellula cuboidea*): Cu-
boidal cells with a round nucleus in
apical position and richly infolded
basal plasmalemma forming a well-
developed T basal labyrinth (BLt) with
long mitochondria (M) in its compart-
ments. Cytoplasm also contains a few
cisternae of rough endoplasmic re-
ticulum, a supranuclear Golgi appara-
tus (G), T centrioles, occasional lyso-
somes, and a moderate amount of free

ribosomes. Apical plasmalemma forms
some short irregular microvilli. There
are only a few T micropinocytotic vesi-
cles in apical cytoplasm. D. are con-
nected with neighboring cells by 1
junctional complexes (J) and numer-
ous lateral interdigitations, also par-
ticipating in formation of basal laby-
rinth. D. lie on a basal lamina (BL).

T Proximal tubule of nephron, cells of

Distributing arteries: T Muscular ar-
teries

DIT: T Diiodotyrosine

Diverticula, of gallbladder: T Gall-
bladder

Division, of cells : T Meiosis; T Mitosis
DNA : T Deoxyribonucleic acid

DNP: T Deoxyribonucleoprotein
DOPA: T Dihydroxyphenylalanine

Dopamine: An intermediate in
tyrosine metabolism, precursor of 1
norepinephrine and T epinephrine.
Present in adrenal medulla and also in
cells of cerebral basal ganglia where it
acts as a T neurotransmitter sub-
stance.

T Synapse, aminergic

Lackovic, Z., Neff, HN.: Life Sci. 32,
1665 (1983)

Dopamine f-hydroxylase : An enzyme
present in 1 catecholamine storage
granules responsible for converting T
dopamine to T norepinephrine.

1 Dense-core vesicles

Down’s syndrome (mongolism, tri-
somy 21): A T chromosomal anomaly
characterized by three number 21
chromosomes; D. is a consequence of
1 nondisjunction.

Draining veins: Large veins of supra-
cardiac region of body characterized
by relatively poor development of
smooth muscle tissue in both tunica
media and tunica adventitia since
these veins return blood to heart by
gravitation. T Vena cava superior and
external jugular vein are D.

“Drumstick”: A small elongated ap-
pendix (D) of nucleus of neutrophilic T
granulocyte of females, contains one
clumped arm of one of T X-chromo-
somes.

1 Barr body; T Heterochromatin, facul-
tative; 1 Sex chromatin



Duct (ductus*, ductulus®): A cellular
tube serving as passage for air, secre-
tory and excretory products, Tlymph, T
spermatozoa, and as a site for loca-
tion of some sensory organs.

Duct, cochlear: T Cochlear duct

Duct, cystic: T Cystic duct

Duct, of Santorini: T Pancreatic ducts
Duct, of Wirsrung: T Pancreatic ducts

Duct, thoracic: T Thoracic duct

Ducts, alveolar, of lung: T Alveolar
ducts

Ducts,
ducts

ejaculatory: T FEjaculatory

Ducts, excretory, of testis: A system
of channels conducting T sper-
matozoa from T seminiferous tubules
(ST) to T urethra (V). D. are: T tubuli
recti (TR), T rete testis (RT), T ductuli ef-
ferentes (DE), 1 ductus epididymidis
(DEp), T ductus deferens (DD), and 1
ejaculatory duct (ED).

Ducts, intercalated: T Intercalated

ducts

Ducts, lactiferous: T Lactiferous ducts

Ducts, of Bellini: T Collecting tubules,
of kidney

Ducts, of Luschka: Peculiar, blind, tu-
bular structures situated in tunica ad-
ventitia of hepatic surface and neck of
T gallbladder. D. do not open onto gall-
bladder surface; they are thought to
represent remnants of fetal bile ducts.

Ducts, of mammary gland: 1 Lactifer-
ous ducts

Ducts, of salivary glands proper (ex-
cretory ducts): A system of channels of
variable length conducting 1 saliva
from 1 acini (A) and T mucous tubules
(MT) to vestibule or floor of mouth. To
D. belong T intercalated ducts (ID), 1
striated ducts (SD), Tinterlobular ducts
(ILD), and the main ducts (MD), i.e., T
parotid duct, T submandibular duct,
and sublingual duct.

Ducts, pancreatic: T Pancreatic ducts

Ducts, papillary: T Collecting tubules,
of kidney

Ducts, striated, of salivary glands: 1
Striated ducts

Ductuli biliferi: T Bile ductules

Ductuli efferentes (ductuli efferentes
testis*); 8-20 canaliculi connecting T
rete testis with T ductus epididymidis.
Each D. is about 18 cm long but coiled
into a T conus vasculosus; these come
together, forming head of T epididymis.
Structure: 1) Tunica mucosa = alter-
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nating patches of T simple and 1 pseu-
dostratified columnar epithelium (E},
giving it a festooned outline. 2) Tunica
muscularis (TM) = a thin layer of 1
smooth muscle cells; their peristaltic
contraction pushes T spermatozoa to-
ward ductus epididymidis. 3) Tunica
adventitia (TA) = arichly vascularized
and innervated T loose connective tis-
sue. S = 1 spermatozoa (Fig. = hu-
man)

T Ductuli efferentes, epithelium of

Ductuli efferentes, epithelium of: Al-
ternating patches of a T simple colum-
nar nonciliated epithelium (NCE) and
patches of T pseudostratified epitheli-
um (PE) composed of ciliated (CC)
and basal cells (BC). 1) Nonciliated
cells have a predominantly basal nu-
cleus, a well-developed Golgi appara-
tus, and a variable number of 1 secre-
tory granules (S). T Apical pole is stud-
ded with microvilli (Mv}); in some cases
it may bulge into lumen. It is thought
that nonciliated cells are of absorptive
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and secretory nature. 2) Ciliated cells
are longer than nonciliated cells; nu-
clei of ciliated cells, occupy middle
portion of cell bodies. All cell T organ-
elles are well developed; 1 cilia (C) beat
toward T ductus epididymidis and
transport T spermatozoa. 3) Basal cells
have a conical shape, an oval or
round nucleus, and poorly developed
organelles. They probably serve as re-
placements for ciliated cells. M = tuni-
ca muscularis

Jones, R., Hamilton, D.W., Fawcett,
DW.. Am. J. Anat. 156, 373 (1979),
Morita, I.. Arch. Histol. Jpn 26, 341
(1966)

Ductuli lacrimales: T Lacrimal ducts

Ductus choledochus* (common bile
duct): A canal, roughly 6-8cm long
and 3-5 mm wide, part of extrahepatic
1 bile pathways. D. begins at point of
junction with 1 cystic duct and ends in
1 ampulla hepatopancreatica. Struc-
ture: 1) Tunica mucosa (TM): a) epi-
thelium = a T simple tall columnar ep-
ithelium; b) lamina propria = a Tloose
connective tissue rich in T elastic fibers
and T mucous glands (G). 2) Tunica
muscularis (TMu) = an incomplete
layer of spirally and circularly ar-
ranged T smooth muscle cells; in duo-
denal wall, this layer becomes com-
plete and forms sphincter muscle
{musculus sphincter ductus
choledochus). 3) Tunica adventitia
(TA) = aloose connective tissue.

1 Sphincter, of Oddi

Ductus cochlearis: T Cochlear duct

Ductus deferens*: A musculoepithe-
lial tube, about 30 cm long and 3-5
mm thick, which begins in tail of T
epididymis and extends to T ejacula-
tory ducts. Structure: 1) Tunica mu-
cosa (TM) is longitudinally folded and
consists of: a) epithelium (E) = a 1
pseudostratified epithelium with T

stereocilia; b) lamina propria (LP) = a
very thin layer of T dense connective
tissue filling epithelial folds. 2) Tunica
muscularis (TMu) = a very thick layer
of helicoidally arranged T smooth
muscle cells disposed in inner longi-
tudinal (L), middle circular {MC), and
outer longitudinal layers (OL). On 1
sarcolemma of almost every smooth
muscle cell end autonomic motor
nerve endings, which explains fast
contractions of D. during T ejaculation.
3) Tunica adventitia (TA) = a highly
vascularized and innervated T loose
connective tissue of T spermatic cord.
Analysis of complicated arrangement
of smooth muscle bundles of tunica
muscularis has shown that at start of
ejaculation it begins to contract, re-
sulting in a shortening of the whole D.
As a consequence, epididymal con-
tents pass into D. During subsequent
contractions at end of ejaculation,
epididymal contents are injected
under high pressure into ejaculatory
ducts.

T Ampulla, of ductus deferens

Goerttler, K.: Gegenbaurs morphol.
Jahrb. 74, 550 (1934), Sjostrand, N.O.:
Smooth Muscle of Vas Deferens and
Other Organs in the Male Reproduc-
tive Tract. In: Bulbring, E., Brading, A.,
Jones, AW., Tomita, T. (eds.): Smooth
Muscle. London: Edward Arnold 1981

Ductus endolymphaticus : T Endolym-
phatic duct

Ductus epididymidis*: A highly con-
voluted single canal forming body and
tail of T epididymis. D. is formed by
gradual fusion of T ductuli efferentes

and continues into T ductus deferens.
Structure; 1) Tunica mucosa (TM) = a
tall T pseudostratified columnar epi-
thelium (E) with T stereocilia. 2) Tunica
muscularis (TMu) = a thin layer of cir-
cularly disposed 1 smooth muscle
cells; toward tail, musculature be-
comes thicker and double-layered; it is
finally continuous with that of ductus
deferens with which it contracts simul-
taneously during 1 ejaculation. 3)
Tunica adventitia (TA) = a T loose
connective tissue constituting inter-
stitium of epididymis. D. is richly inner-
vated; it is a reservoir for T sper-
matozoa. Here, they are nonmotile be-
cause of acid reaction of epididymal
secretion. Total length of straightened
D. is about 4m. S = spermatozoa.
(Fig. = human)

T Ductus epididymidis, epithelium of

Ductus epididymidis, epithelium of: A
tall, T pseudostratified columnar epi-
thelium consisting of: 1) Principal cells
(PC) = tall, columnar elements with
an elliptical, infolded nucleus in basal
half of cell body. Nucleus contains
clumped T heterochromatin and (in
some species) nuclear inclusions (NI).
Supranuclear Golgi apparatus (G) is
enormous, mitochondria numerous.
The rough endoplasmic reticulum is
well developed and predominantly lo-
cated in basal cell portion; smooth en-
doplasmic reticulum is extensive
above nucleus. Cell's T apical pole is
filled with T lysosomes (L), T lipofuscin
granules, and T multivesicular bodies
(MVB). Apical plasmalemma forms a
myriad of T micropinocytotic vesicles
and a bouquet of long 1 stereocilia
(St). Principal cells secrete many en-
zymes necessary for metabolism and
maturation of T spermatozoa. Princi-
pal cells are also involved in resorption
of fluid leaving T testis; they lie on basal



lamina (BL). 2)Basal cells (BC) =
small, round, or pyramidal cells adja-
cent to basal lamina lodged between
bases of principal cells. T Organelles
are few and relatively simple in struc-
ture. Cytoplasm may contain some 1
lipid droplets. Basal cells are believed
to divide and differentiate into princi-
pal cells. Among epithelial cells are
intraepithelial lymphocytes and T mac-
rophages (about 2% of cell popula-
tion), formerly called “halo cells.”

Abe, K., Takano, H., Ito, T.. Arch. Histol.
Jpn 46, 51 and 69 (1983); Cavicchia,
J.C.: Cell Tissue Res. 201, 451 (1979);
Wang, Y.F., Holstein, A.F.: Cell Tissue
Res. 233,517 (1983); Yeung, C.H., Coo-
per, T.G.. Cell Tissue Res. 226, 407
(1982)

Ductus pancreaticus: T Pancreatic
ducts

Ductus perilymphaticus: 1 Perilym-
phatic duct

Ductus reuniens: A fine channel, part
of membranous T labyrinth, uniting
saccule and 1 cochlear duct.

Ductus semicirculares: T Semicircu-
lar ducts

Ductus thoracicus: T Thoracic duct

Ductus utriculosaccularis: A minute
canal connecting T utricle with T sac-
cule of T labyrinth.

Duodenal glands (Brunner's glands,
glandulae duodenales®): Richly
branched tubular glands (DG), lo-

cated in 1 tela submucosa (TS) of 1
duodenum. They also penetrate T pli-
cae circulares and are sometimes
found above lamina muscularis mu-
cosae (LMM). D. may extend into py-
lorus for a short distance; as a rule,
they disappear in distal two-thirds of
duodenum. Excretory ducts (E) open
into crypts of 1 Lieberkihn (CL). Se-
cretory cells are cuboidal or low-co-
lumnar; their nucleus is flattened and
basal with a large nucleolus; cyto-
plasm contains many rod-shaped
mitochondria, an expanded supranu-
clear Golgi apparatus (G), T ergasto-
plasmlike rough endoplasmic re-
ticulum, and, in T apical pole, numer-
ous T secretory granules of variable
density (SG) with a glycopro-
teinaceous content. Occasional 1
Paneth’s cells, T oxyntic cells, T goblet
cells, and T enterochromatfin cells may
also be found in D. D. produce a clear
T mucoid secretion (pH 8.2-9.3) for
neutralizing gastric juice, thus protect-
ing duodenal mucosa. Secretion also
contains a proteolytic enzyme acti-
vated by hydrochloric acid, an en-
terokinase which transforms trypsino-
gento Ttrypsin, and T urogastrone. TM
= tunica mucosa

Kamiya, R.. Arch. Histol. Jpn 46, 87
(1983); Krause, W.J.. Am. J. Anat. 162,
167 (1981); Poddar, S. Jacob, S.
Histochemistry 65, 67 (1979); Scott,
C.A, Flickinger, C.J.: Anat. Rec. 206,
267 (1983); Treasure, T.. J. Anat. 127,
299 (1978)

Duodenum*: The initial segment of
small intestine, about 25 cm long, situ-
ated between T pylorus and flexura
duodenojejunalis. Structure: 1) Tunica
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mucosa (TM), thrown into 1 plicae cir-
culares (PC) and consisting of: a) epi-
thelium (E) = a 1 simple columnar ep-
ithelium composed of T absorptive and
1 goblet cells; epithelium is continuous
with that of crypts of T Lieberkihn
(LC); b) lamina propria (LP) = a 1
loose connective tissue forming T in-
testinal villi (V); ¢)lamina muscularis
mucosae (LMM) = a thin layer of 1
smooth muscle cells, 2) Tela submu-
cosa (TS) = arichly vascularized and
innervated loose connective tissue
containing numerous T duodenal
glands (DG). 3) Tunica muscularis
(TMu) = smooth muscle tissue orga-
nized in an inner circular layer, stratum
circulare (SC), and an outer longi-
tudinal layer, stratum longitudinale
(SL). 4) Tela subserosa (TSs) = a
loose connective tissue. 5) Tunica
serosa (TSe) = peritoneal T me-
sothelium.

Dura mater* (pachymeninx). The
thickest and hardest of T meninges
(D), made up of T dense connective tis-
sue indistinctly subdivided into two
layers. Outer layer is thick, represent-
ing 1 periosteum of skull T bones and
contains blood vessels (arrows), nerve
fibers, and lymphatics for itself and for
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bone. Venous sinuses are also en-
closed in this layer. Inner layer is thin,
and its aspect facing T subdural space
is lined by a layer of T mesothelium. In
vertebral canal, D. is completely sepa-
rated from T periosteum of vertebrae
by T epidural space. D. envelops 1
brain, T spinal cord, and T optic nerve.
A=1 arachnoid, P=1 pia mater (Fig.
= T optic nerve, dog)

Dustcelis : T Alveolar macrophages

Dyad: 1)(chromosoma bivalens*):
Two sister T chromatids held together
by 1 centromere during pachytene
stage of meiotic prophase I. A pair of
D.form a Ttetrad.

1 Meiosis

2) A term sometimes used to designate
a characteristic asymmetric image (D)
composed of a small expansion of dis-
continuous T terminal cisterna of T sar-
coplasmic reticulum (SR) of T cardiac
muscle cells closely apposed to T T-tu-
bule (T). Z = 1Z-line (Fig. = rat)

1 Triad

Dyes: Chemical substances used for T
staining.

Dynein: An ATP-splitting enzyme,
similar to T myosin found in 1 axone-
mata of T cilia and T spermatozoon
tails where it forms arms of A-microtu-
bules. D. plays an important role in
movements of cilia and flagella.

Baccetti, B., Burrini, A.G., Pallini, V., Re-
nieri, T.. J. Cell Biol. 88, 102 (1980);
Goodenough, UW., Heuser, J.E.: J. Cell
Biol. 95, 798 (1982); Johnson, KA.,
Wall, J.S.: J. Cell Biol. 96, 669 (1982);
Warner, F.D., Mitchell, D.R.: Int. Rev.
Cytol. 66,1 (1980)

E

Ear (auris®): The organ of hearing
consisting of three parts: 1) External E.
or auris externa* = 1 auricle (A) and 1
external auditory meatus (EAM); 2)
middle E. or auris media* = Ttympanic
membrane (TM), T auditory ossicles
(AO), T tympanic cavity (TC), and T
auditory tube (AT); 3)internal E. or
auris interna* = bony and membra-
nous T labyrinth (BML).

Ear drum: T Tympanic membrane

Early erythrobiast: T Erythroblast,
basophilic

EBI: T Erythroblastic islands

Ebner’s glands (glandula gustatoria*).
Purely 1 serous glands (E) situated
among skeletal muscle fibers underly-
ing vallum (V) of 1 circumvallate papil-
lae (CP). Excretory ducts of E. open in-
to furrow. Function of E. is rinsing of
taste-provoking  molecules  from
trench. (Fig. = human)

T Taste buds, structure of

Ebner’s lines: T Cement lines

EC-cells: T Enterochromaffin cells

EC,-celis: f Enterochromaffinlike cells
EC.-cells: T Motilin cells

Eccrine glands (glandula eccrina*):
All glands employing T eccrine mecha-
nism of T secretion.

Eccrine secretion (merocrine secre-
tion): A mode of release of secretory
product by T exocytosis without any
loss of cytoplasm. Membrane of T se-
cretory granules (S) fuses with apical
plasmalemma (P) and contents of
granules are discharged onto epitheli-
al surface or into glandular lumen. The
great majority of secretory cells func-
tionin this manner.

1 Secretion

Eccrine sweat giands: T Sweat

glands, eccrine

E-cells (Feyerter's cells, clear cells): A
concept of disseminated intraepithel-
ial T endocrine cells with several com-
mon morphological and functional
characteristics. 1) E. lie scattered in
various epithelia, have a predominant-
ly clear cytoplasm, and contain basal
1 secretory granules, which may be 1
chromatfin, 1 argyrophilic, T argentaf-
fin, or, rarely, unreactive. 2) E. are in
close relation to 1T adrenergic nerve fi-
bers. 3) E. produce various hormones
which enter circulation, but also act lo-
cally. 4) E. may transform themselves
into carcinoids and carcinomas. To E.
belong T endocrine cells of T gastroin-
testinal tract, cells of T neuroepithelial
bodies of lung, and urethral E. Con-
cept of T APUD-cells largely overlaps
that of E.

Edmondson, N.A., Lewis, D.J.: Thorax
35, 371 (1980); Hernandez-Vasquez,
A., Will, J., Quay, W.B.: Cell Tissue Res.
189,179 (1978); Ratzenhofer, M.: Wien
Klin. Wochenschr, 83,22 (1971)

E-celis, of pancreas: Polygonal cells
with moderately osmiophilic secretory
granules, 400-500nm in diameter,



found in T pancreatic islets of dog and
opossum; function unknown.

Munger, B.L., Caramia, F., Lacy, P.E.
Z.Zellforsch. 67,776 (1965)

ECF-A: 1 Eosinophilic chemotactic
factor-A

Echinocyte: T Erythrocyte, crenated

ECL-cells:
cells

1 Enterochromaffinlike

Ectatic capillaries: T Endometrium,
vascularization of; 1 Lacunae, of en-
dometrium

Ectocervix: T Cervix, of uterus

Ectoderm (ectoderma*): Outermost of
primitive germ layers giving rise to T
epidermis, T epidermal appendages, T
ameloblasts, sensory epithelia, Tlens, T
retina, epithelium of membranous 1
labyrinth, all T neurons, etc. (See em-
bryology texts for further information)

Ectoplasm (cell cortex, cortical cyto-
plasm, exoplasm, exoplasma*): 1) E. of
plasmalemma = a zone forming a
rather viscous, peripheral, clear, cyto-
plasmic rim (E), about 50 nm thick, be-
tween T cytoskeleton (C) of cell mem-
brane (CM) and deeper cytoplasm
(Cy). E. contains T micropinocytotic
vesicles (MV) and microfilamentous
bundles (Mf) whose contraction may
control exo- and endocytotic process-
es; E. is also capable of rapid sol-gel
transformation. T Microtrabeculae (Mt)
anchor in E.2) E. of cell = in some
cells, especially motile ones (MC), E. is
a particularly large (up to 2 um) pe-
ripheral cytoplasm free of T organelles

1 Actin-binding protein; T Osteoclast; T
Zones, of cytoplasm

Edema: A local or generalized abnor-
mal accumulation of water in T ground
substance of T connective tissues.
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Most local E. is consequence of in- fibers: 1
creased permeability of T capillaries
and T venules provoked by T histamine.

Efferent 1, Il, and Il
Neuromuscular spindle

Efferent nerve fibers, myelinated, ter-

T Mast cells entr
terminations of: T Motor end plate

EDTA (ethylenediaminetetraacetic
acid): A chelating agent used for T de-
calcification.

Efferent nerve fibers, nonmyelinated,
terminations of: T Adrenergic nerve
endings; T Cholinergic nerve endings

EF-face, in freeze-cleaving (extra-
plasmatic fracture face): The split half
(EF) of cell membrane (CM ) facing 1
cytoplasm (C). E. shows only a few 9-
nm particles (arrowheads) and some
shallow pits (arrow). Complementary
to E. is T PF-face, facing away from
cytoplasm. F = fracturing line in
middle of lipid bilayer

Egg: T Ovum

Ejaculate: Quantity of T semen emit-
ted during one T ejaculation. Average
volume of an E. is about 3.5 ml, con-
taining 200-300 million T spermatozoa.

Ejaculation : The emission of T semen.

1 Cell membrane, freeze-cleaving of; T T Ductus deferens

Freeze-cleaving, terminology of . .
Ejaculatory ducts (ductus ejacula-

torius*): About 1 ¢m long and 0.1-0.3
mm wide, paired tubes (ED) connect-
ing T ampulla (A) of T ductus deferens
¢ (DD) with urethral lumen (U) at tip of 1
colliculus seminalis (CS). At their be-
ginning, E. are lined with T simple cu-
boidal epithelium, which becomes low
1 pseudostratified, and, in region of
colliculus, 1 stratified columnar. A
moderately dense lamina propria (LP),
rich in elastic networks, surrounds E.
Dispersed or bundled 1 smooth muscle
cells (M) originating from ampulla may
be found within lamina propria. During
T ejaculation, T spermatozoa, together
with product of T seminal vesicles (SV),
are injected into urethral lumen.

Effector cells: A collective term for
both activated T B- and T T-lympho-
cytesand T plasma cells.

TImmune response
Efferent: Outgoing

Efferent arteriole (arteriola efferens*):
A thin-walled blood vessel (E) formed
by fusion of T glomerular capillaries
(G). E. leaves 1 renal corpuscle (RC) at
its 1 vascular pole, carrying blood
away from corpuscle. E. of juxtamedul-
lary 1 nephrons turn toward medullary
pyramids as arterial T vasa recta; E. of
cortical nephrons break up into a 1
peritubular capillary network. A = T af-
ferent arteriole. (Fig. = monkey)

1 Kidney, vascularization of

Aumlller, G.: Prostate Gland and Sem-
inal Vesicles. In: Oksche, A., Vollrath,
L. (eds.): Handbuch der mikroskopi-
schen Anatomie des Menschen. Vol. 7.
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Harn- und Geschlechtsapparat, Part 6.
Berlin, Heidelberg, New York: Springer-
Verlag 1979; Cossu, M., Marcello, M.F.,
Esai, E., Testa Riva, F., Riva, A.: Acta.
Anat. 776, 225 (1983); Schiager, F.: Z.
mikrosk.-anat. Forsch. 76, 268 (1967)

Elastase: A pancreatic and macro-
phagic enzyme digesting T elastin.

Elastic arteries (conducting arteries,
arteria elastotypica®): Any of several
large vessels near heart conducting
blood to T muscular arteries. General
characteristics include high content of
1 elastic fibers and fenestrated 1
elastic laminae in tunica media. 1
Aorta, innominate (brachiocephalic)
artery, common carotid and sub-
clavian arteries are E.

Elastic baskets: T Alveolus of lung,
elastic basket of

Elastic cartilage : T Cartilage, elastic

Elastic connective tissue (textus con-
nectivus elasticus*): A kind of irregular
1 dense connective tissue composed
predominantly of strong T elastic fibers
(E) several microns thick. Slender 1 fi-
brocytes (Fc) and delicate T collagen
fibrils (C) occupy spaces between
elastic fibers. In cross section, elastic
fibers appear as polygons without in-
ternal structure. E. forms ligamentum
nuchae, ligamenta flava (LF), T vocal
ligaments (V), ligamentum stylo-
hyoideum, ligamentum suspensorium
penis, etc. A variety of E. is present in
wall of blood vessels ( T elastic la-
minae) and in Tlung ( T elastic baskets
surrounding T alveoli).

Kadar, A The Elastic Fiber. Normal
and Pathological Conditions in the Ar-
teries. Experimentelle Pathologie, Sup-

plementbande, Vol.5. Jena: Fischer
Verlag 1979; Robert, AM., Robert, D.:
Biology and Pathology of Elastic Tis-
sue. Frontiers of Matrix Biology, Vol.8.
Basle: Karger 1980

Elastic fibers (fibra elastica®): Long,
branched, and anastomosed yellow-
ish fibers, 0.1-10 um thick (E), occur-
ring in variable amounts in different 1
connective and T supporting tissues.
Adult E. consists of a clear central
amorphous mass of T elastin (pars
amorpha*) surrounded by a mantle of
numerous 11 to 13-nm-wide microfi-
brils (Mf) (pars filamentosa*), with in-
distinct periodicity and a light central
core. Some microfibrils (arrow) are em-
bedded within mass of elastin. Microfi-
brils contain hydrophilic amino acids,
no hydroxyproline, no desmosine, no
isodesmosine, but half-cystine resi-
dues, and 5% neutral sugars. T Fibro-
blasts and T smooth muscle cells syn-
thesize molecules which form E. and
microfibrils. E. have a strong affinity for
1 resorcin fuchsin and 1 orcein. Un-
stretched E. are 1 anisotropic;
stretched E. show pronounced isotro-
py, probably caused by molecular
structure of elastin. (Fig., top = hu-
man T loose connective tissue, resor-
cin fuchsin staining; fig., bottom = 1
dermis, rat)

Ichimura, T., Hashimoto, P.H.: J. Ultra-
struct. Res. 87, 172 (1982); Kewley,
M.A,, Steven, E.S., Williams, G.. J. Anat.
123,129 (1977); Pasons, D.F., Marko,
M., Wansor, K.: Micron 74, 1 (1983);

Romhanyi, G.: Histochemistry 77, 133
(1983); Serafini-Fracassini, A., Field,
J.M., Hinnie, J.: J. Ultrastruct. Res. 65,
190 (1978)

Elastic fibers, staining of: T Orcein; T
Resorcin fuchsin

Elastic lamina, external (elastica ex-
terna, membrana elastica externa*):
The thin and frequently discontinuous
elastic sheath (EE) situated between
tunica media (TM) and tunica ad-
ventitia (TA) of most T muscular ar-
teries. (Fig. = human, 1 orcein stain-
ing)

Elastic lamina, internal (elastica inter-
na, membrana elastica interna*): The
elastic sheath (El) forming limit be-
tween tunica intima (TI) and tunica
media (TM) of T muscular arteries,
some veins, and 1 thoracic duct. E.
appears on histological sections as an
undulated line, resulting from post-
mortem arterial collapse. Under trans-
mission electron microscope, E. ap-
pears as a translucent mass underly-
ing 1 endothelial cells (E) of tunica in-
tima. In older individuals, E. may be
split into two or more laminae. (Fig.,
top = man, T orcein staining; fig., bot-
tom = rat)

Elastic laminae, fenestrated (mem-
branae fenestratae elasticae*); About



30-75 incomplete concentric elastic
sheaths (EL) making up tunica media
of T elastic arteries. E. are approxi-
mately 2-3um thick and 5-15um
apart; they are interconnected with ob-
liguely arranged T smooth muscle cells
(SM) and bundles of T collagen micro-
fibrils (c). T Fibroblasts are also found
between E.; T wandering cells pass
through openings in E. E = T en-
dothelium. (Fig. = elastic artery, rat)

T Aorta

Wasano, K., Yamamoto, T.: J. Electron
Microsc. 32,33 (1983)

Elastica interna: T Elastic lamina, in-
ternal

Elastica externa: T Elastic lamina, ex-
ternal

Elastin: A highly refractile, alkali- and
acid-resistant, weakly stainable, in-
soluble protein constituting amor-
phous component of T elastic fibers.
Glycine represents about one-third of
E., and proline about 10%. The rare
amino acids desmosine and isodes-
mosine are probably involved in cross-
linking in and between polypeptide
chains. E. is produced by T fibroblasts,
T smooth muscle cells, and, possibly,
by other mesenchymal derivatives and
secreted into extracellular space in
form of proelastin or tropoelastin
molecules. Extracellular polymeriza-
tion of modified proelastin molecules
provokes formation of insoluble elastic
fibers surrounded by microfibrils. It has
been postulated that molecules of E.
form a three-dimensional network of
random chains joined by covalent
cross-links or a mass of easily deform-
able globular corpuscles. E. is also ca-
pable of triggering first crystallization
nuclei of T hydroxyapatite.

Gotte, L., Giro, M.G., Volpin, D., Horne,
W.R.: J. Ultrastruct. Res. 46, 23 (1974);
Sandberg, L.B., Soskel, N.T., Leslie,
J.G.:N. Engl.J. Med. 304, 566 (1981)

Electrical synapse: T Synapse, electri-
cal

Electromagnetic lens: A very precise
coil of isolated copper wire around a
nonmagnetic iron cylinder. Electric
current induces formation of an elec-
tromagnetic field, which refracts elec-
tron beam passing through axis of cyl-
inder. By changing intensity of current
in E., one can increase or decrease
electron refraction, i.e, one can
change magnification as well as focus
the object. In T scanning electron
microscope, E. are used to reduce
electron stream to a very fine beam.

T Transmission electron microscope

Hawkes, P.W. (ed.): Magnetic Electron
Lenses. Topics in Current Physics, Vol.
18. Berlin, Heidelberg, New York:
Springer-Verlag 1982; Ruska, E.. The
Early Development of Electron Lenses
and Electron Microscopy. Stuttgart:
Hirzel Verlag 1980

Electron diffraction: A technique for
investigation of regular biological
structures (mostly organic crystals)
using diffraction of an electron beam
(EB). Principle: Electron beam pro-
duced by electron gun (EG) is concen-
trated by T electromagnetic T condens-
er lens (C) upon object (O) to be ana-
lyzed; here it is diffracted, and diffrac-
tion image is projected by a T projec-
tive (P) onto screen or film. E. of poly-
crystalline specimens produces a
series of concentric rings (R), each of
which corresponds to one lattice
plane. Diameters of rings are impor-
tant for identification of analyzed ma-
terial. Diffraction image of a mono-
crystal gives a series of spots (S)
whose distance from center is used for
calculating distances of lattice planes.
Compared with T X-ray diffraction, E.
requires a much shorter exposition
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time and permits analyses of 10712 g
of material. Since wavelength of elec-
trons at 80 kV is 0.004 nm, E. permits
analysis of atomic structures.

Glauert, AM. (ed.): Practical Methods
in Electron Microscopy, Vol.1, Part 2.
Electron Diffraction and Optical Dif-
fraction Techniques. Amsterdam: El-
sevier/North Holland 1974

Electron microscope microanalyzer
(EMMA): 1 Electron probe micro-
analyzer

Electron microscopes: T A large fam-
ily of T microscopes using electrons for
image formation.

T Scanning electron microscope; 1
Scanning transmission electron mi-
croscope; 1 Transmission electron
microscope; T Transmission electron
microscope, high-voltage

Electron microscopy: All preparative
methods and instrumental techniques
permitting an analysis of microscopic
preparations with an 1 electron micro-
scope.

T Embedding; T Fixation; T Ultramicro-
tomy

Griffith, J.D. (ed.): Electron Microscopy
in Biology. Vols.1 and 2. New York:
John Wiley & Sons 1981 and 1982; Jo-
hannessen J.V. (ed.): Eiectron Micros-
copy in Human Medicine, Vols. 1 and 2.
New York: McGraw Hill 1978; Rease,
D.C., Porter, KR.: J. Cell Biol. 97, 287s
(1981); Schimmel, G., Vogell, W. (eds.):
Methods of Electron Microscopy with
English Summaries. Stuttgart: Wis-
senschaftliche Verlagsgesellschaft
1981; Weakley, B.S.. Technique for
Electron  Microscopy. Edinburgh:
Churchill Livingstone 1982

Electron probe microanalysis (X-ray
microanalysis): A technique for imme-
diate in situ identification of chemical
elements and their semiquantitative or
quantitative measurement using an 1
electron probe microanalyzer.

de Bruijn, W.C.: Scanning Electron Mi-
croscopy 1981/, 357 (1981); Gold-
stein, J.I., Newbury, D.E., Echlin, P., Joy,
D.C., Fiori, C., Lifshin, E.. Scanning
Electron Microscopy and X-Ray Micro-
analysis. New York: Plenum Press
1981; Hutchinson, Th. E., Somlyo, A.P.
(eds.): Microprobe Analysis of Biologi-
cal Systems. New York, London: Aca-
demic Press 1981; Roomans, G.M.,
Shelburne, J.D. {eds.): Basic Methods
in Biological X-Ray Microanalysis. Chi-
cago: Scanning Electron Microscopy
Inc. 1983; Sumner, A.T.: Histochemical
J. 15,501 (1983)
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Electron probe microanalyzer (EP-
MA, X-ray microanalyzer, microsonde):
A complex electro-optic instrument for
in situ identification and quantitative
measurement of chemical elements
heavier than sodium. Principle: An
electron stream, produced in high vac-
uum by a cathode (C), is reduced by 1
electromagnetic lenses (L) to a fine
beam (b), 0.1—1 pm in diameter, and
projected onto an object (O) (histo-
logical section, ultrathin T section, or
scanning electron microscope speci-
men). From impact point, secondary
electrons (se) and X-rays (X) emerge. A
special X-ray detector (D) measures
emitted X-ray spectrum, which is char-
acteristic for a given element. Data ob-
tained are sent, via an amplifier (A), as
a series of counts to a multichannel
analyzer (MCA), which immediately
displays and records results in form of
a curve. By changing setting of E. to a
new X-ray spectrum, topographic dis-
tribution of another element can be
obtained from same object. E. is often
combined with T scanning electron
microscope (SEM) whose scanning
generator (SG) allows electron beam
to scan entire surface of specimen.
Combined with T transmission electron
microscope, electron beam transmits
object and forms, simuitaneously with
chemical analysis of a given element,
an image of the object in a process
called electron microscope micro-
analysis or EMMA. Accuracy of E. can
reach 1075 g.

Chandler, J.A.: X-ray Microanalysis in
the Electron Microscope. In: Practical
Methods in Electron Microscopy, AM.
Glauert (ed.), Amsterdam, New York,
Oxford: North Holland 1977; Fiori, C.E.:
J. Histochem. Cytochem. 29, 1029
(1981)

Electronic coupling area: T Nexus; 1
Synapse, electrical

Electrotonic synapse: T Nexus; T Syn-
apse, electrical

Eleidin: A strongly refractive acido-
philic substance related to T keratin
and present in stratum lucidum of 1
epidermis.

Elementary particles, of mitochon-
dria (ATPosomes, electron transport
particles, F,-particles, inner mem-
brane subunits, oxisomes, particula
elementaria*): Small corpuscles (EP)
incorporated into inner T mitochondri-
al membrane (IM). After treating
mitochondrion with a hypotonic solu-
tion, E. become visible on negatively
contrasted preparations (insert). Each
E. consists of a globular head (H) con-
nected by a slender stalk (S) to base
plate (B). Latter contains several cou-
pling factors (CF) incorporated into
lipid layers (L) of internal membrane
and, in protein leaflet (Pr), enzymes of
respiratory chain (RC) and
cytochrome-C molecules (CC). There
are about 10%-10° E./mitochondrion.
Synthesis of ATP from adenosine di-
phosphate (ADP) and phosphate (P)
takes place within head of E. EM =
external mitochondrial membrane

1 Contrasting, in transmission electron
microscopy

Lehninger, A.L.. The Molecular Orga-
nization of Mitochondrial Membranes.,
In: Advances in Cytopharmacology
Vol.l, New York: Raven Press 1971;
Sjéstrand, F.S.,, Cassel, RZ.: J. Ultra-
struct. Res. 63, 111 (1978); Telford, J.N.,
Racker, E.. J. Cell Biol. 57, 580 (1973)

Ellipsoids, of cones and rods: T Pho-
toreceptors

Ellipsoids, of Schweigger-Seidel
(sheath of Schweigger-Seidel, ar-
teriola ellipsoidea®): A spindle-shaped
accumulation of T white pulp envelop-
ing some segments of sheathed 1
capiliaries (C) of T spleen. E. consist of
1 lymphocytes (L), T plasma cells (P), 1
reticular cells (R), and 1 reticular fibrils
connected with reticular fibrils of T red
pulp. In man, E. are poorly developed
and average 50-100 pm in length and
20-60 pum in width.

Blue, J., Weiss, L.: Am. J. Anat. 167,115
and 189 (1981); Hatae, T.: Arch. Histol.
Jpn 41,177 (1978)

Embedding: A procedure consisting
of gradual introduction of melted T
paraffin, T epoxy resins, or a plastic
material into a dehydrated block in or-
der to aid 1 sectioning for T light or
transmission 1 electron microscopy.

Bancroft, J.D., Stevens, A. (eds.): The-
ory and Practice of Histological Tech-
nigue, 2nd edn. London: Churchill
Livingstone 1982; Glauert, A.M.: Fixa-
tion, Dehydration, and Embedding of
Biological ~ Specimens.  Practical
Methods in Electron Microscopy. Am-
sterdam, New York, Oxford: North Hol-
land 1980

Embryology (embryologia*): The sci-
ence studying normal development of
the organism from T fertilization of sec-
ondary T oocyte to birth.

Embryonal tissues: Transitory tissues
belonging to T connective tissue
proper and characterized by a rela-
tively small number of cells and very
large interspaces filled with a jellylike T
ground substance. To E. belong T ge-
latinous and T mesenchymal tissues.

T Connective tissue proper, ground
substance of

Emiocytosis: T Exocytosis

EMMA:
analyzer

1 Electron probe micro-

Emperipolesis: The occasional pen-
etration of a blood cell (mostly T lym-



phocytes) into cytoplasm of a T mega-
karyocyte or other cell.

Burns, E.R., Zucker-Franklin, D., Valen-
tine, F.. Lab. Invest. 47, 99 (1982);
Djaldetti, M., Strauss, Z.: J. Submicrosc.
Cytol. 74,407 (1982)

“En passant” synapse: T Synapse,
“en passant”

Enamel (substantia adamantina, ena-
melum*): A bluish-white to yellowish
substance (E) covering T dentin (D) in
region of tooth T crown. E. is com-
posed of T enamel prisms (EP), Tinter-
prismatic substance, and T enamel
sheaths, all running through whole
thickness of E. In nondecalcified prep-
arations, one can see, approximately
perpendicular to surface of E., T lines
of Hunter-Schreger (S) and a system
of concentric 1 lines of Retzius (R). E. is
hardest substance of body and con-
sists of 90% 1 hydroxyapatite and 6%
-8% calcium carbonate, calcium
fluoride, and magnesium carbonate.
The remainder is water and an organic
matrix. During 1 decalcification, E. is
dissolved. T Adamantoblasts synthe-
size E. in course of T amelogenesis.

Daculsi, G., Kerebel, B.: J. Ultrastruct.
Res. 65, 163 (1978), Driessens, F.C.M,,
Heyligers, H.M.J., Woltgens, JHM.,
Verbeeck, RM.H.: J. Biol. Buccale 70,
199 (1982); Frank, R.M.: J. Dent. Res. 58
(B) 684 (1979); Munholz, C.0.G., Le-
blond, C.P.; Calcif. Tissue Res. 15, 221
(1974); Whittaker, D.K.: Arch. Oral Biol.
27,383 (1982)

Enamel cuticle (cuticula dentis, Nas-
myth’'s membrane, cuticula enameli*):

Two extremely thin layers, about 1 um
thick, covering free surface of recently
erupted teeth. Outer layer is keratin-
ized, acellular, and probably a rem-
nant of perforated gingival epithelium.
Inner layer is amorphous and probably
represents final product of T amelo-
blasts before they vanish. E. disap-
pears rapidly.

Newman, H.N.: Arch. Oral Biol. 25, 49
(1980)

Enamel lamellae (lamella enameli*):
Ribbonlike accumulations (EL) of or-
ganic material, roughly 1-5um wide,
predominantly of salivary origin, ex-
tending from enamel surface (E) along
cracks between T enamel prisms (EP)
and sometimes continuing up to T den-
tinoenamel junction (BJ).

Enamel needles: T Hydroxyapatite
crystals

Enamel organ (organum enamelare™):
A bell-shaped epithelial formation re-
sponsible for development of T enamel.
(See embryology texts for further infor-
mation)

Matthiessen, M.E., Remert, P.: Cell Tis-
sue Res. 205,361 (1980)

Enamel prisms (enamel rod, prisma
enameli*): Basic constitutive elements
(EP) of  enamel. Each E. has an ar-
cade-shaped, oval, or polygonal pro-
file measuring 3-5 pm in diameter. E.
run a highly complex course through
whole thickness of enamel, perpendic-
ular to surface of T dentin. In an E.,
densely packed 1 hydroxyapatite crys-
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tals (H) are all oriented in same direc-
tion, whereas those belonging to Tin-
terprismatic substance (IS), between
E., have different directions. Each E. is
surrounded by an T enamel sheath
(ES).

T Tomes' process

Boyde, A. Bull. Group Int. Rech. Sci.
Stomatol Odontol 72, 151 (1969);
Boyde, A., Martin, L.: Anat. Embryol.
165, 193 (1982); Risnes, S.: Am. J. Anat.
154,419 and 155,245 (1979)

Enamel pulp: T Stellate reticulum

Enamel sheath (prismatic rod sheath,
prism sheath, membrana prismatis*): A
layer, about 0.1-0.2 pm wide, of non-
mineralized organic ground substance
between | enamel prisms.

Enamel spindies (fusus enameli*):
Fusiform processes of dentinal matrix
(ES) penetrating a short distance into
1 enamel (E) at T dentinoenamel junc-
tion (DJ) level. (Fig. = human)

Enamel tufts (fasciculus enameli*):
Groups of poorly calcified, twisted 1
enamel prisms (ET) embedded in an
abundant matrix, extending from 1
dentinoenamel junction (DJ) into 1
enamel (E).

-
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Encapsulated endings: T Corpuscles
Encephalon: 1 Brain

End bulb, of Krause: T Corpuscle, of
Krause

End plate : T Motor end plate

Endocapillary layer (endoepithelial
layer): The 1 glycocalyx (EL) of T endo-
thelial cells covering their luminal sur-
face. Exact chemical nature of E. un-
known; the fact that it may be visual-
ized after staining with T rutenium red
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or 1 alcian blue (fig.} indicates a T gly-
cosaminoglycan nature. E. is believed
to stabilize circulating molecules and
to facilitate their contact with plas-
malemma of endothelial cells. (Fig. =
rat)

Copley, A.L., Scheinthal, B.M.: Exp. Cell
Res. 59,491 (1970)

Endocardium*: The internal layer of T
heart. Structure: 1) T Endothelium* (E).
2) Subendothelial layer or stratum
subendotheliale* (SS) = a thin layer of
1 loose connective tissue with few T fi-
broblasts and delicate 1 collagen fi-
brils. 3) Myoelastic layer or stratum
myoelasticum* (SM) = a relatively 1
dense connective tissue with thick T
collagen and T elastic fibers and scat-
tered 1 smooth muscle cells (c). 4) Sub-
endocardial layer or tela subendocar-
dialis* (TS) = a loose connective tis-
sue continuous with T endomysium
(Em) of T myocardium (U), missing
from papillary muscles and T chordae
tendineae. E. has no blood vessels; it is
vascularized from heart cavities and
by subendocardial blood vessels. E.
contains 1 myelinated and T nonmy-
elinated nerve fibers, as well as lym-
phatic capillaries. T Purkinje fibers run
through subendocardial layer of ven-
tricles. (Fig. = sheep)

Endocervix: The tunica mucosa of
uterine T cervix.
T Cartilage

Endochondral bones:

bones

Endochondral ossification: A process
consisting of destruction of hyaline T

cartilage of cartilaginous model and
its replacement by T bone in course of
indirect T bone formation

Endocrine cells (endocrinocyti*): Cells
releasing their secretory product di-
rectly into blood, T cerebrospinal fluid,
and/or 1 lymph. Structurally, there are
two types of E.. 1) Protein, T glycopro-
tein, and polypeptide hormone-pro-
ducing E. have elongated T mitochon-
dria with cristae (M), a well-developed
rough endoplasmic reticulum (rER) in
the form of stalks of flattened cister-
nae, occasional smooth endoplasmic
tubules (sER), and a prominent Golgi
apparatus {G), which is associated
with various numbers of 200 to 350-nm
T unit membrane-enclosed T secretory
granules (SG) with a more or less os-
miophilic content, a moderate amount
of free ribosomes, rare T lysosomes,
and several microtubular bundles
(Mt). T Exocytosis (Ex) is in general
clearly visible. 2) Steroid hormone-pro-
ducing E. contain round or elliptical
mitochondria (M) with tubules, sparse
rough endoplasmic cisternae, exten-
sive smooth endoplasmic tubules and
vesicles, a large Golgi apparatus, lyso-
somes (Ly), T peroxisomes (P), 1 lipo-
fuscin granules (Lf), a few free ribo-
somes, and frequent large 1 lipid drop-
lets (L) whose cholesterol serves as a
hormonal precursor. Exocytosis is not
visible.

T Cells, of zona fasciculata,
glomerulosa, and reticularis; T Follicu-
lar cells, of ovarian follicles; 1 Intersti-
tial cells, of testis; T Lutein cells

Endocrine cells, of gastrointestinal
tract: Cells scattered in epithelium lin-

ing T gastrointestinal tract. E. are char-
acterized by clear cytoplasm, elliptical
nucleus, small mitochondria and Golgi
apparatus, short rough endoplasmic
cisternae, and a moderate number of
1 unit membrane-bound 1 secretory
granules with an osmiophilic content.
E. are very similar to one another; only
by immunocytochemical methods is it
possible to differentiate categories of
these cells. Fig. displays types of E.
with their probable corresponding
hormones. All E. belong to the group of
T APUD cells. (Abbreviations and terms
marked with an asterisk are explained
under corresponding letters) F = 1
fundus of stomach, D=1 duodenum,
J=1 jejunum, =1 ileum, C=1 colon
(Modified after Grossman 1976 and
Jungueira and Carneiro 1980)

Grossman, M.l. (1976) Proc. Int. Congr.
Endocrinol. 2:1, 1976; Inokuchi, H., Fu-
jimoto, S., Kawai, K.: Arch. Histol. Jpn.
46, 137 (1983); Junqueira, L.C., Car-
neiro, J.: Basic Histology, 3rd edn. Los
Altos: Lange 1980; Lefranc, G,
Richard, E., Pradal, G.: Biol. Cell. 46,
189 (1982); Lehy, T. Peranzi, G,
Cristina, M.L.: Histochemistry 77, 67
(1981); Rizzotti, M., Domenghini, C.,
Castaldo, L.: Basic Appl. Histochem.
24, 79 (1980); Welbourn, R.B.: Hexa-
gone “Roche” 9/5,8 (1981)

Endocrine glands (glandula endo-
crina*): Organs of variable volume and
structure composed of T endocrine
cells. E. have no excretory canals since
they discharge their products directly
into T blood ( = hemocrinia), T lymph
( = lymphocrinia), or T cerebrospinal



fluid ( = hydrencephalocrinia). (See
under name of specific E.)

Jones, T.C., Mohr, U,, Hunt, R.D., Ca-
pen, C.C. (eds): Endocrine System.
Monographs on Pathology of Labora-
tory Animals. Berlin, Heidelberg, New
York, Tokyo: Springer-Verlag 1983;
Ketelbant-Balasse, P.. The Endocrine
System. In: Hodges, G.M. and Hal-
lowes, R.C. (eds.): Biomedical Re-
search Applications of Scanning Elec-
tron Microscopy, Vol.2. London, New
York: Academic Press 1980

Endocrine glands, control of secre-
tion in: The activity of endocrine
glands can be controlled by simple or
complex T feedback mechanisms, or
without such mechanisms. An ex-
ample of control in absence of any
feedback mechanism is T suckling re-
flex.

1 Releasing factors

Endocrine secretion: The discharge
of T hormones into an internal milieu of
body ( T blood, T lymph, T cerebrospi-
nal fluid). Release of glucose by liver
may be also considered E.

Endocytosis: The interiorization of
fluid and/or solid materials into a cell.

1 Athrocytosis; T Phagocytosis; T Pino-
cytosis

Brown, M.S., Anderson, R.G.W., Gold-
stein, J.L.: Cell 32, 663 (1983), Herzog,
V.:Verh. Anat. Ges. 76, 41 (1982); Salis-
bury, J.L., Condeelis, J.S., Maihle, N.J.,
Satir, P.. Receptor-Mediated Endo-
cytosis by Clathrin-Coated Vesicles:
Evidence for a Dynamic Pathway. Cold
Spring Harbor Symposia on Quantita-
tive Biology, Vol.46, Part 2. New York:
Cold Spring Harbor Laboratory 1982;
Silverstein, S.C., Steinman, RM., Cohn,
Z. A Ann. Rev. Biochem. 46, 669
(1977); Steinman, RM., Mellman, 1.S.,
Muller, W.A,, Cohn, Z. A.: J. Cell Biol. 96,
1(1983)

Endoderm {endoderma em-
bryonicum*): The innermost of primi-
tive germ layers, giving rise to epithelia
of T gastrointestinal tract, T parenchy-
ma of 1 liver, T pancreas, etc. (See em-
bryology texts for further information)

Endoepithelial glands: An isolated
secretory cell or group (EG) of exo-
crine glandular cells (GC) situated
within a surface epithelium (SE). T
Goblet cells are considered unicellular
E. Pluricellular E. are present in T respi-
ratory (fig.) and T urethral epithelia.

1 Glands, classification of; T Urethral
glands, endoepithelial; T Urethral
glands, of male urethra

Endogenous pigments: A large group
of T pigments synthesized in organism.
E. include T hemoglobin, T melanin, 1
myoglobin, Tlipofuscin, etc.

Endolymph (endolympha*); A watery
fluid filling membranous T labyrinth. E.
is produced by 1 stria vascularis and
eliminated by cells of T endolymphatic
sac into T subarachnoid space. In 1
cochlear duct, E. transmits vibrations
to T hair cells; motion of E. displaces T
hairs of sensory cells of T cristae am-
pullares and excites them. E. is very

poor in protein and sodium, but rich in

potassium.

Ormerod, F.C.. J. Laryngol. Otol. 74,
659 (1960)

Endolymphatic duct (ductus endolym-
phaticus*): A fine canal running from 1
ductus utriculosaccularis to 1T en-
dolymphatic sac. E. is lined by a 1
simple squamous to cuboidal epitheli-
um and conducts T endolymph to en-
dolymphatic sac.

T Labyrinth, membranous

Endolymphatic sac (saccuius en-
dolymphaticus*): An enlarged, saclike
end of T endolymphatic duct located in
T subarachnoid space on posterior
surface of petrous portion of temporal
bone. T Simple squamous or cuboidal
epithelium of E. absorbs T endolymph
and phagocytizes cellular  debris
reaching E. E. may be involved in
equilibration of intralabyrinthal pres-
sure.

T Labyrinth, membranous

Harada, Y.: Biomed. Res. 2, Suppl. 391
(1981)
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Endometriosis: A pathological pen-
etration of T uterine glands into 1
myometrium.

Endometrium*: The 4 to 6-mm-thick
tunica mucosa (E) of T uterus. Struc-
ture: 1) Epithelium (Ep) = a single
layer of columnar secretory and cili-
ated cells; T cilia beat toward T vagina.
Epithelium forms simple, slightly
branched T uterine glands (UG) reach-
ing T myometrium (My). 2) Lamina pro-
pria or stroma endometrialis* (LP) = a
richly vascularized, T “cellular” con-
nective tissue with abundant ground
substance, delicate collagen and elas-
tic fibers, numerous lymphatic vessels,
and fairly sporadic nerve fibers. E. can
be subdivided on the basis of its mor-
phofunctional behavior during period
of fertility into: a)functionalis or
stratum functionale* (F) = a layer
shed during every T menstrual cycle,
consisting of a superficial stratum
compactum* (C}, rich in cells, and an
underlying stratum spongiosum* (S),
rich in blood vessels, b)basalis or
stratum basale* (B) = a relatively thin,
deep layer in contact with myome-
trium; this layer never desquamates
during menstrual cycle and regener-
ates functionalis during proliferative
phase.

T Uterus, epithelium of

Dallenbach-Hellweg, G.. Endome-
trium. Berlin, Heidelberg, New York:
Springer-Verlag 1981; Schmidt-Mat-
thiesen, H.: The Normal Human
Endometrium. New York: McGraw Hill
1963

Endometrium, gravid cycle of: The
sequence of morphological and func-
tional changes following T fertilization
(Fe) of secondary t oocyte (O) and 1
implantation (Im) of blastocyst (Bc).
About 5 days after T ovulation (Ov),
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1 ovum reaches T uterus at blastocyst
stage and penetrates T endometrium.
Simultaneously, T trophoblast pro-
duces T human chorionic gonadotro-
phin (HCG), which together with 1
luteinizing hormone (LH) sustains life
span of 1 corpus luteum (CL) and
prolongs its secretion of T pro-
gesterone (P) until 4th month of
pregnancy. Stromal fibroblasts be-
come T decidual cells; endometrium
transforms itself gradually into mater-
nal T placenta. After interruption of
lactation, normal T menstrual cycle is
restored. Es = estrogen level, F = 1
ovarian follicles, FSH = T follicle-
stimulating hormone level

Endometrium, menstrual cycle of: 1
Menstrual cycle

Endometrium, vascularization of:
Uterine artery gives off six to ten T ar-
cuate arteries whose radial branches

pass through inner muscular layer of T
myometrium and basalis (B) and be-
come T coiled arteries. They run paral-
lel to T uterine glands (UG) and termi-
nate in a subepithelial capillary net-
work (CN), which supplies functionalis
(F) with blood. Coiled arteries give off
a few straight or basal arteries for
vascularization of basalis. From capil-
lary network, blood is collected in ve-
nous T lacunae (L), which empty into
endometrial veins (V). Some authors
consider lacunae to be arterial vessels
and refer to them as ectatic capillaries.
Distal segment of coiled arteries de-
generates and regenerates with each 1
menstrual cycle; straight arteries do
not react to hormones. (Modified after
Weiss and Greep 1977)

1 Uteroplacental arteries

Weiss, L., Greep, R.O.: Histology 4th
edn. New York: McGraw-Hill Book
Comp. 1977

Endomitosis (endopolyploidy): The
process of DNA replication in which 1
chromosomes and T chromatids are
formed as in T mitosis, however, T nu-
clear membrane fails to break down
and 1 spindle apparatus is absent. E.
leads to T polyploidy.

1 Cryptoendomitosis

Nagl, W.: Endopolyploidy and Polyteny
in Differentiation and Evolution. Am-
sterdam: Elsevier/North-Holland 1978

Endomysium*: A highly vascularized
and innervated thin sheath of T loose
connective tissue (E) surrounding
each muscle fiber (F) in cardiac and
skeletal muscles. E. consists of a net-
work of 1 reticular and 1 collagen fibrils
with some T fibroblasts and occasional
T wandering cells. Cap = capillaries.
(Fig. = cardiac muscle, human)

Endoneurial sheath (Henle's sheath):
The outermost envelope (ES) of axons
(A) in T peripheral nervous system. E.
consists of: 1) T Basal lamina (BL) of T
Schwann's cells (SC); 2) inner layer of
predominantly circularly oriented 1 re-
ticular microfibrils (not visible); 3) ex-
ternal layer of predominantly longi-
tudinally oriented T collagen microfi-

brils (C). NF = T nonmyelinated nerve
fiber (Fig. = mongolian gerbil)

Endoneurial space: A space (ES) sur-
rounding T nerve cells (N) and T nerve
fibers (NF) of T peripheral nervous sys-
tem. E. is filled with T endoneurium and
communicates with T subarachnoid
space. (Fig. = 1 spiral ganglion, rat)

1 Arachnoid

Endoneurium*: A delicate T loose
connective tissue (E) surrounding 1
nerve cells and T nerve fibers (NF) of 1
peripheral nervous system. In T
ganglia, E. connects ganglion cells to
capsule; in T nerve fascicles, E. forms
thin septa (S) that group nerve fibers
into primary bundles and connect
them to T perineurium (P). T Collagen



fibrils of E. are longitudinally oriented.
E. carries a variable number of 1 vasa
nervorum (VN), lymphatics, and nerve
fibers. (Fig., top = human; fig., bottom
= rat)

T Endoneurial space

Endopeptidases: A group of proteo-
lytic enzymes splitting central peptide
bonds of proteins. E. are produced by
1 pancreatic acinar cells and comprise
T trypsin, chymotrypsin, and T elastase.

Endoplasm, of cardiac and smooth
muscle cells: The conical sarcoplas-
mic zone (E) at nuclear poles (NP) of
T cardiac and T smooth muscle cells. E.
is free of 1 myofilaments (Mf), but con-
tains cell 1 organelles, most of the 1
atrial granules, T glycogen particles,
and T lipofuscin granules. (Fig. =
smooth muscle cell, rat)

Endoplasm, of cytoplasm (endoplas-
ma*): Part of T cytoplasm with exclu-
sion of 1 centrosphere and T ecto-
plasm. E. contains T nucleus, cell T or-
ganelles (with exception of T centriole),
and Tinclusions.

1 Zones, of cytoplasm

Endoplasmic reticulum (reticulum en-
doplasmicum*): An 1 organelle in the
form of an irregular T unit membrane-
limited network of anastomosing 1

cisternae (C), T tubules (T), T lamellae
(L), and T saccules (S). Depending on
presence or absence of T ribosomes
attached to cytoplasmic aspect of E.,
one can distinguish rough and
smooth T E. Interior of E. always com-
municates with T perinuclear cisterna
(PC).

Léwe, H.: Acta Histochem. Suppl.-B.
17,13 (1976)

Endoplasmic reticulum, rough (rER,
granular ER., reticulum endoplas-
maticum granulosum*): A kind of T en-
doplasmic reticulum whose surface fa-
cing cytoplasmic matrix is studded
with T ribosomes (R) and T polyribo-
somes (P) involved in T protein synthe-
sis. Newly formed polypeptide chains
penetrate cavities of E. in form of a
flocculent 1 reticuloplasm. In some
cells, tubules of smooth T endoplasmic
reticulum, as well as 1 transport vesi-
cles bulge from E. Cavity of E. com-
municates with T perinuclear cisterna
(PC) and furnishes external leaflet
(Ext) of T nuclear envelope. A form of E.
with parallel flattened cisternae (C) or
lamellae is termed T ergastoplasm. E. is
T basophilic because of its content of
ribosomal RNA. E. is particularly devel-
oped in protein-producing cells ( 1
plasma cells, parietal cells of T gastric
glands proper, T pancreatic acinar
cells, etc.). NP = T nuclear pores, N =
T nucleus

1 Nissl bodies

Bergeron, M., Thiéry, G.: Biol. Cell 42
43 (1981); Broadwell, R.D., Cataldo,
A.M.: J. Histochem. Cytochem. 31, 1077
(1983); Thiéry, G., Gaffiero, P., Ber-
geron, M. Am. J. Anat. 767,479 (1983)
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Endoplasmic  reticulum, smooth
(agranular ER, sER, reticulum endo-
plasmicum non-granulosum®): A ribo-
some-free, three-dimensional, close-
meshed dynamic system of 20-60-nm
anastomosing T tubules (T) and 1
cisternae lined by T unit membranes. E.
is well developed in T steroid hormone-
producing cells; itis involved in synthe-
sis of T glycogen and lipids from fatty
acids. E. also plays a role in cholesterol
metabolism, in detoxication of some
endogenous and exogenous sub-
stances (e.g., phenobarbital), and in
Ca2?* accumulation. In T megakaryo-
cytes, E. delimits future T platelets; dur-
ing telophase, it reconstitutes nuclear
membrane. Role of E. in T pigment ep-
ithelial cells of T retina is not clear.
Rough 1 endoplasmic reticulum syn-
thesizes membranes of E,; both organ-
elles are in continuity; bulging of tu-
bules of E. from rough endoplasmic
cisternae is frequent. Exact mecha-
nism of E's function is still poorly
understood. A kind of E. is represented
by 1 sarcoplasmic reticulum of 1 car-
diac and skeletal muscle fibers. (Fig.
= Tfollicular cell of an ovarian follicle,
rat)

Cardell, J.J., Jr.: Int. Rev. Cytol. 48, 221
(1979)

Endoplasmic reticulum, smooth, ori-
gin of: It is generally assumed that
smooth endoplasmic reticulum (sER)
originates by bulging from rough en-
doplasmic reticulum (rER). 1 Ribo-
somes (R) of rough endoplasmic re-
ticulum synthesize membranes of
smooth endoplasmic reticulum, which
bulge (arrows) from edges of lamellae
(L) and form 1 tubules (T) of smooth
endoplasmic reticulum. G = 1 gly-
cogen. (Fig. = 1 liver parenchymal
cell, rat)
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Higgins, J.A., Barrnet, R.J.: J. Cell Biol.
55,282 (1972)

Endoplasmic reticulum, transitional:
A kind of smooth T endoplasmic re-
ticulum (TR) emerging from rough en-
doplasmic reticulum near T forming
face of T Golgi apparatus (G). Frag-
mentation of E. tubules produces 1
transport vesicles (TV).

Endopolyploidy : T Endomitosis

Endoreduplication:
mitosis

1t Cryptendo-

Endorphins: Natural peptides synthe-
sized by some hypothalamic T neurons
and able to link with endogenous opi-
ate receptors; their biological action
resembles that of opiate alkaloid. It
has been suggested that E. act as 1
neurotransmitters and neuromodu-
lators.

Bloch, B., Bugnon, C., Fellmann, D,
Lenys, D., Gouget, A.: Celi Tissue Res.
204, 1 (1979); Li, C.H.. Cell 31, 504
(1982); Li, J.Y., Dubois, M.P., Dubois
P.M.: Celi Tissue Res. 204, 37 (1979);
Malick, B., Bell, RM.S. (eds.): Endor-
phins. Basle: Marcel Dekker (1982);
Watkins, W.B.: Cell Tissue Res. 207, 65
(1980)

Endosteum*: A thin cellular layer (E),
composed mainly of T osteoprogenitor
cells (OC), lining marrow cavity of T
diaphysis and all cavities of cancel-
lous T bone (B). Cells of E. may differ-
entiate into T osteoblasts and/or fuse
into T osteoclasts. (Fig. = rat)

Menton, D.N., Simmons, D.J., Crr, B.Y,,
Pulard, S.B.: Anat. Rec. 203,157 (1982)

Endotendineum (peritendineum inter-
num*); A T loose connective tissue (E)
with nerve fibers, blood, and lymphatic
vessels surrounding primary tendi-
nous bundles (TB). E. is continuous
with T epitendineum. (Fig. = calf)

T Tendon

Endothelial cells (endotheliocytus
fenestratus et nonfenestratus®). Flat-
tened epithelial cells, 0.1-1 pm thick,
10-15pum wide, and 25-50 um long
with polygonal or irregular wavy out-
lines forming T endothelium. Nucleus
(N) is higher than surrounding cyto-
plasm; it is elongated parallel to axis of
the vessel. In addition to some
mitochondria (M), a T centriole, a small
Golgi apparatus (G), a few lysosomes,
and a moderate amount of free ribo-
somes, E. contain microfibrillar bun-
dies, T micropinocytotic vesicles ( T
caveolae), and scattered 1 specific en-
dothelial organelles (SEO). E. are held
together at their edges by T zonulae
adherentes and occludentes (J); the
cells frequently overlap and form T
marginal folds (MF). In T lymphatic
capillaries, Tjunctional complexes may
temporarily open to permit entrance of
T tissue fluid into lumen. Free surface
of E. is covered by a fine T endocapil-

lary layer; luminal plasmalemma forms
1 microvilli (Mv) mostly grouped over
nucleus. Number of microvilli dimin-
ishes with increasing speed of biood-
stream. A distinct T basal lamina (BL)
underlies E. E. containing fenes-
trations in their cytoplasm form fenes-
trated 1 capillaries and those without
such fenestrations form continuous 1
capillaries. E. are very rich in different
enzymes (ATPase, nucleoside phos-
phatase, adenylcyclase, etc.); their
surface bears receptor sites for T
angiotensin. Antihemophilic factor VIIl,
thromboplastin, and blood group sub-
stances, A, B, and H are also presentin
E. E. have a low mitotic capacity (life
span about 100 days) and regenerate
slowly; lost E. seem to be replaced by
circulating blood cells, T fibroblasts, T
smooth muscle cells (SMC), adjacent
E., or undifferentiated subendothelial
cells.

Altura, BM. (ed.): Vascular En-
dothelium and Basement Membranes.
Basel: Karger 1980; Handenschild,
C.C., Schwartz, SM.: Lab. Invest. 47,
407 (1979); Hdattner, 1, Gabbiani,
G.. J. Lab. Invest. 47, 409 (1982),
Messmer, K., Hammersen, F. (eds.):
Structure and Function of Endothelial
Cells. Progress in Applied Microcir-
culation, Vol.l. Basle: Karger (1983);
Schwartz, S.M., Standeart, D.M., Chi,
EY.. Lab. Invest. 42, 507 (1980);
Simionescu, M., Palade, G.E.; J. Cell
Biol. 68,705 (1976)

Endothelial cells, of bone marrow
sinuses: T Littoral cells

Endothelial cells, of liver sinusoids
(endotheliocytus®™):  Very flattened
squamous cells (E) with an elongated
small nucleus, poorly developed T or-
ganelles, and a great many T micro-
pinocytotic vesicles. Cytoplasm of E. is
extremely thin and perforated by irreg-
ular holes and fenestrations, frequent-
ly grouped to form T sieve plates (ar-
rows). These openings allow blood
plasma, but not blood cells, to gain di-
rect access to T liver parenchymal cells
(LC). E. lack basal lamina; they do not
phagocytize. Together with T Kupffer's
cells, E. form lining of T liver sinusoids



(S) and internal limit of T Disse’s space
(D).

Wright, P.L., Smith, K.F., Day, W.A,
Frazer, R.: Anat. Rec. 206, 385 (1983)

Endothelial cells, of splenic
sinusoids (littoral cells, endothelio-
cytus bacilliformis*): Spindle-shaped
cells (E) lining T splenic sinusoids (S) in
a fencelike pattern. Nucleus is elon-
gated and displays a conspicuous nu-
cleolus. Cytoplasm contains a moder-
ate number of mitochondria, a small
Golgi apparatus, some short rough
endoplasmic cisternae, and a few lyso-
somes. In certain areas, E. are inter-
connected by 1 nexus; elsewhere E. are
separated from one another by in-
terendothelial clefts (arrow) measur-
ing 1-7 um, thus allowing passage of 1
erythrocytes (Er) and T wandering
cells. E. overlie an incomplete basal
lamina, which is lacking in the area of
interendothelial clefts. Reticular ring fi-
bers surrounding sinus anchor in
basal lamina. T Adventitial cells (A) are
present over outer aspect of basal
lamina. E. have only limited phagocytic
capacity. (Fig. = rat)

Endathali

E | organ
dothelial organelles

lies: T Specific en-

Endothelium* (vasis capillaris®): The
internal lining layer of T cardiovascular
system and T lymphatic vessels, com-
posed of T endothelial cells.

Fishman, A.P. (ed.): Endothelium. New
York: New York Academy of Sciences,
Vol.401, 1982; Freudenberg, N., Freu-
denberg, K.-H.: The Vascular Endothe-
lial System. Stuttgart: Gustav Fischer
1982; McGuire, P.G., Twietmeyer, T.A.:
Artery 71,252 (1983)

Endothelium, continuous: 1 Capil-
laries, continuous

Endothelium, discontinuous: T Capil-
laries, sinusoidal

Endothelium, fenestrated: T Capil-
laries, fenestrated

Endothelium, of cornea: I Cornea

Endothelium, perineural: T Perineural
endothelium

Enkephalins: Two pentapeptides
widely distributed in CNS. In T neurons
of caudate nucleus, E. are contained
within T synaptic vesicles. Pharmaco-
logical properties of E. are similar to
those of narcotic drugs.

Miller, R.J., Pickel, V.M.: J. Histochem.
Cytochem. 28, 903 (1980); Rossier, J.,
Chapouthier, G.: La Recherche 13
1296 (1982)

Enterochromatffin cells (argentaffin
cells, basal granular cells, EC-cells,
Kulchitsky's cells, pheochrome cells,
argentaffinocytus*): Small T endocrine
cells located at bases of T gastric
glands, proper, as well as in crypts of
T Lieberkihn. E. are also found in exo-
crine and endocrine pancreas. Cell
body is triangular or polygonal with its
larger side on basal lamina (BL),
which also underlies neighboring epi-
thelial cells. As a rule, E. do not extend
to surface of epithelium; sometimes,
their narrow processes with irregular
microvilli may penetrate the lumen.
Nucleus is voluminous and spherical;
cytoplasm contains some small
mitochondria, a small infranuclear
Golgi apparatus (G), and only short
flattened rough endoplasmic cisternae
(rER). In basal cell pole are accumu-
lated numerous T unit membrane-
bound, dense T secretory granules
(SG), 150-330nm in diameter, pro-
duced by Golgi apparatus. Granules
give simultaneously T argentaffin and 1
chromaffin reactions; they seem to
contain T serotonin and T motilin. E.
are classified among T APUD cells.

T Motilin cells
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Coupland, R.E. Fujita, T. (eds.):
Chromaffin, Enterochromaffin and Re-
lated Cells. Amsterdam, Oxford, New
York: 1976; Forssmann, W.G., Grube,
D.. Z. Zellforsch. 140, 535 (1973);
Inokuchi, H., Kawai, K., Takeuchi, Y.,
Sano, Y. Histochemistry 74, 453
(1982); Kobayashi, S., lwanaga, T, Fu-
jita, T., Yanaihara, N.: Arch. Histol. Jpn
43,85 (1980)

Enterochromaffinlike cells (ECL-cells,
EC,-cells): Irregular, oval, or polygonal
cells found in lower two-thirds of T gas-
tric glands proper (fig.), T pancreatic
islets, and fetal lung. In addition to a
round or elliptical nucleus, E. contain
some small mitochondria, a quite well-
developed Golgi apparatus, and some
short flattened rough endoplasmic
cisternae. Their T secretory granules
(inset) measure 300-350 nm across
and contain an eccentric highly elec-
tron-dense core, about 150 nm in di-
ameter. E. rest on basal lamina and do
not reach glandular lumen. E. proba-
bly produce and store T serotonin, T
histamine, and T substance P. It has
been suggested that E. are involved in
control of acidopeptic secretion. (Fig.
= rat)

T Endocrine cells, of gastrointestinal
tract.

Capella, C., Hage, E., Solcia, E., Usel-
lini, L.: Cell Tissue Res. 186, 25 (1978);
Osaka, M., Sasagawa, T., Fujita, T:
Arch Histol. Jpn 37,73 (1974)

Enterocytes: T Absorptive cells

Enteroglucagon: A hormone presum-
ably secreted by T A-cells of T gastroin-
testinal tract.

1 Endocrine cells, of gastrointestinal
tract
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Enteroglucagon-producing ceils, of
gastrointestinal mucosa: T A-cells, of
gastrointestinal tract

Envelope, nuclear: T Nuclear enve-
lope

Eosin: A pink T acid dye widely used in
combination with T hemalum for
routine T hematoxylin and eosin stain-

ing.
Eosinophilia: T Acidophilia

Eosinophilic chemotactic factor-A
(ECF-A): An acidic peptide of low mo-
lecular weight of about 500 daltons.
Produced and released by human
basophilic T granulocytes and T mast
cells, E. provokes an accumulation of
eosinophilic T granulocytes at sites of
allergic reaction.

Eosinophilic granules (granulum
eosinophilicum*):  Membrane-bound
specific (secondary) granules (EG),
about 0.5-1.5um across, of eosino-
philic T granulocytes containing a fine,
osmiophilic matrix and one or more
angular, tightly lamellate crystalloids
(C), with ultrastructure depending
upon the species. E. contain most lyso-
somal enzymes found in T azurophilic
granules of neutrophilic T granulo-
cytes. E. are very rich in arginine whose
cationic guanidinium group is respon-
sible for their T acidophilia. It is be-
lieved that a considerable amount of
stable 1 myeloperoxidase is concen-
trated within crystalloids. E. can be first
observed at stage of late T myelocyte.
(Fig. = mongolian gerbil)

T Granulopoiesis

Lewis, D.M.,, Lewis, J.C., Loegering, A,
Gleich, J.G.: J. Cell Biol. 77, 702 (1978);
Okuda, M., Takenaka, T., Kawabori, S.,
Ogami, Y.: J. Submicrosc. Cytol. 13,
465 (1981)

Eosinophilic granulocytes: T Gran-
ulocytes, eosinophilic

Eosinophilic metamyelocyte: T Meta-
myelocyte, eosinophilic

Eosinophilic myelocyte: T Myelocyte,
eosinophilic

Eosinophils: T Granulocytes, eosino-
philic

Ependyma*: A T simple cuboidal to
columnar epithelium (E), composed
mostly of T ependymal cells with or
without 1 cilia (C) and a few T tany-
cytes, lining T brain ventricles and cen-
tral canal of T spinal cord. Ciliated
ependymal cells are involved in circu-
lation of T cerebrospinal fluid and
transport of some metabolites and T
neurotransmitter substances. (Figs. =
rat)

T Circumventricular organs; T Ependy-
mal differentiations

Leonhardt, H.: Ependym und circum-
ventriculdre Organe: In: Oksche, A,
Vollrath, L. (eds.): Handbuch der mi-
kroskopischen Anatomie des Men-
schen. Vol. 4. Nervensystem. Part 10.
Neuroglia. Berlin, Heidelberg, New
York: Springer-Verlag 1980; Singh
D.R., Bajpai, VK., Maitra, S.C., Ship-
stone, A.C., Hasan, M.: Acta Anat. 772,
365 (1982)

Ependymal cells (ependymocytus®):
Cuboidal to columnar epithelial cells
(E) representing majority of cells of
ependyma. Nucleus is elliptical with a
prominent nucleolus; cytoplasm con-
tains numerous, rod-shaped
mitochondria, a well-developed Golgi
apparatus, T centrioles, short rough
endoplasmic cisternae, some smooth
endoplasmic tubules, a few free ribo-
somes, T lysosomes, T glycogen parti-
cles, and bundles of 6 to 8-nm-thick
microfilaments. Almost every E. bears
a tuft of T cilia (C}) and T junctional
complexes hold adjacent E. together.

There is no basal lamina between E.
and underlying 1 subependymal cells
(S) and glial processes {(GP). In some
areas of ventricles, processes of T ce-
rebrospinal fluid-contacting neurons
(CSF) penetrate between E. T Tany-
cytes (T) are a kind of E. possessing a
coarse basal extension in contact with
capillaries (Cap). In some regions of
ventricles, T supraependymal cells
(SC) overlie E. Extensions (P) of the
former, which in some cases are T ax-
ons, establish synaptic contacts (ar-
rows) with E. E. belong to T neuroglia
and are involved in selective transfer of
substances from T cerebrospinal fluid
to brain parenchyma, partially via in-
tercellular clefts and partially through
E. themselves.

Araki, M., Sato, F., Saito, T.. Arch.
Histol. Jpn. 46, 191 (1983); Millhouse,
E.O.:Z. Zeliforsch. 149 (1972)

Ependymal differentiations: Agglom-
erations of specially differentiated T
ependymal cells forming, together with
underlying nerve tissue, some T cir-
cumventricular organs ( T area post-
rema, T organum vasculosum laminae
terminalis, T subcommissural organ, T
subfornical organ).

EPF: T Exophthalmus-producing fac-
tor

Epicardium*: Visceral layer of T peri-
cardium covering outer surface of
heart in the form of a serous mem-
brane. Structure: 1) T Mesothelium (M)
= asingle layer of squamous epitheli-
al cells; 2) subepicardial layer or tela
subepicardiaca* (S) = a T loose con-
nective tissue rich in T elastic fibers,



blood and lymphatic vessels (V), nerve
fibers (N), and containing an individ-
ually variable amount of T adipose tis-
sue (asterisk), predominantly along
coronary vessels. (Fig. = human)

Epidermal appendages: Organs de-
veloping from T epidermis in course of
1 organogenesis — T hairs, T nails, and
epithelia of T mammary, 1 sebaceous,
and T sweat glands.

Epidermal growth factor (EGF, uro-
gastrone): A simple polypeptide chain
of low molecular weight containing
three disulfide bonds. E. has been iso-
lated from mouse submandibullary
gland and human urine. Main actions
of E. are stimulation of T mitosis in 1
epidermis and its T keratinization, ac-
celeration of proliferation and 1 differ-
entiation of various epithelia, hepatic
hypertrophy, and inhibition of gastric
secretion.

T Growth factors

Carpenter, G., Cohen, S.. Ann. Rev.
Biochem. 48, 193 (1979); Das, M.: Int.
Rev. Cytol. 78, 233 (1982); Moore,
G.P.M,, Panaretto, B.A,, Robertson, D.:
Anat. Rec. 205, 47 (1983); Steidler, N.E.,
Reade, P.C.:J. Anat. 135,413 (1982)

Epidermal melanin unit: The ratio be-
tween one T melanocyte and adjacent
cells of stratum germinativum of 1
epidermis. Under normal conditions, E.
is 1 melanocyte to 36 epidermal cells.

Epidermal pegs: { Epidermal ridges

Epidermal proliferative unit (EPU): A
roughly hexagonal epidermal column
(E) of nine to ten cells representing
source of cell replacement in T epider-
mis. In center of the base, one Langer-
hans’ (L) and one to two stem cells (S)
are located, surrounded by six to
seven 1 basal cells (B). Basal cells flat-
ten and migrate (arrows) into the col-
umn, either from center or periphery of
base. Each migration is accompanied
by mitosis (M) of adjacent cell. Thus,
columns consist of former basal cells
in course of T differentiation and trans-
formation into keratinized plates (P).

Cairnie, AB., Lala, P.K., Osmond, D.G.
(eds.): Stem Cells of Renewing Cell
Populations. New York, San Fran-
cisco, London: Academic Press (1976);
Potten, C.S.: Int. Rev. Cytol. 69, 271
(1981)

Epidermal ridges (epidermal pegs):
Epidermal projections (R) interdigitat-
ing with T dermal papillae (p) of dermal
papillary layer. Depending on me-
chanical forces to which skin area
concerned is exposed, E. can be
simple (e.g., abdominal skin, A) or very
long and ramified (e.g., sole, S). Like all
1 epithelial ridges, E. assure firm con-
tact between T epidermis and underly-
ing tissue. hR = horny 1 epidermal
ridges

T Dermoepidermal junction

Epidermal ridges, horny (surface
epidermal ridges, cristae cutis*): Char-
acteristic regular raised lines (hR) of
stratum corneum of T epidermis on
volar surface of hands and plantar
surface of feet ar