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CHAPTER 1

Introduction to Japanese Kampo Medicines
Remya Sreedhar, Kenichi Watanabe, Somasundaram Arumugam
Niigata University of Pharmacy and Applied Life Sciences, Niigata, Japan

Introduction

Traditional medicines or herbal medicines are known to have played an important role in 
providing first-line and basic health services for patients having numerous disease conditions 
from the very beginning of human history. This traditional medicine system (TMS) has 
different names in different cultures, like traditional Chinese medicine (TCM; China), 
Ayurveda (India), Japanese Kampo medicine (Japan), etc. According to the World Health 
Organization (WHO), traditional medicine includes a diversity of health practices, 
approaches, knowledge, and beliefs and incorporates plant, animal, and/or mineral-based 
medicines; spiritual therapies; manual techniques; and exercises, which are applied singly or 
in combination to maintain well-being and to treat or prevent illness. The National Center for 
Complementary and Alternative Medicine established at the National Institutes of Health in 
the United States in October 1998 recategorized traditional medicine as complementary and 
alternative medicine.

Natural products and related structures are essential sources of new pharmaceuticals, because 
of the immense variety of functionally relevant secondary metabolites of plant or microbial 
species. Owing to the great development of chemical and pharmacological screening methods 
over the past several years, natural products and related structures continue to be extremely 
important elements of pharmacopoeias. Moreover the increased scientific significance and 
commercial potential of TMSs attract international attention and global market demands 
(Mehta et al., 2015; Ngo et al., 2013; Yu et al., 2006). In recent years, an increasing number 
of people are choosing herbal medicines or products, either alone or in combination with 
others, to improve their health. According to the WHO, 75% of the world’s population uses 
herbs for basic health care needs. Nowadays, many practitioners of conventional medicine do 
not hesitate to recommend herbs, herbal products, or complementary or alternative medicine 
therapy to their patients for the effective treatment of diseases (Pan et al., 2014).

Japanese Kampo Medicine

Kampo medicines are Japanese herbal medicines of traditional Chinese origin, but adapted to 
the Japanese culture. TCM is a complete system of healing that developed in China about 
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3000 years ago and reached a modified form about 2000 years ago. It includes herbal medi-
cine, acupuncture, moxibustion, and massage, among other techniques. In recent decades, it 
has developed a popularity in China and, as a complementary medicine, throughout the 
world. TCM has been adopted in modified form in Far East countries like Japan and Korea. 
The methods and theories of diagnosis and treatment in TCM and Kampo differ from those of 
Western medicine. Western medicine follows the disease-based diagnosis, whereas TCM and 
Kampo follow a patient-based diagnosis (Yu et al., 2006).

History of Kampo Medicine

Traditional Japanese medicine has been used for 1500 years and includes Kampo, acupunc-
ture, and acupressure (Shiatsu). The word Kampo (also written as Kanpo) refers to the herbal 
system used in China that developed during the Han Dynasty. Today the word is also used to 
describe a unique system of Japanese herbal medicine. Kampo is widely practiced in Japan, 
where it is fully integrated into the modern health care system (Watanabe et al., 2011). During 
the 5th and 6th centuries TCM was brought to Japan through the Korean Peninsula. Although 
Japanese practitioners initially followed TCM, later Japan started to modify the Chinese 
medicine mainly because the materials were unique to China and needed to be adjusted to 
conditions in Japan. During the Meiji Restoration, the focus was changed to Western coun-
tries and Western medicine was adopted, especially German medicine. As a consequence, 
Kampo medicine lost its importance and was almost forgotten. However, after the Second 
World War, the first modern Kampo specialists carried on the tradition from the Edo period. 
Kampo products, mainly herbal extracts, have been included in the Japanese National Health 
Insurance Drug List since 1971. A total of 148 Kampo herbal medicines are covered under 
the national health insurance system as of this writing (Ishibashi et al., 2005; Watanabe et al., 
2011; Yu et al., 2006).

Therapeutic Policy of Kampo Medicine

The therapeutic policies underlying Kampo medicine are based on the physical constitution 
and current symptoms of each patient. Kampo therapy is referred to as “tailor-made medi-
cine” and has properties similar to “mind and body” or psychosomatic medicine 
(Ushiroyama, 2013). Kampo medicine uses a treatment formulation corresponding to “Sho,” 
which is based on the patient’s symptoms at a given moment. The concept of Sho comes from 
the “Zheng” concept of TCM, but is simpler because of the simplified Kampo theory.

Sho is recognized in terms of:
 
 1.  Qi (well-being, energy, illness, vigor), blood, and water;
 2.  the eight principles (indicating the eight fundamental concepts of Yin–Yang, interior–

exterior, cold–heat, and deficiency–excess);
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 3.  the five parenchymatous viscera (all living and nonliving things in this world are com-
posed of these five elements; in human beings, the five elements are allocated to five 
organs, liver, heart, spleen, lung, and kidney, which are in balanced interaction with one 
another);

 4.  six stages of disease (taiyang, shaoyang, yangming, taiyin, shaoyin, and jueyin).

Kampo physicians take the advantage of both Kampo and Western medicine diagnostic 
tools in most cases. The Kampo therapy consists of talking with the patient, an audio-
olfactorial investigation, investigation of the tongue and skin, and palpation of the fore-
arm and abdomen. Then the physician diagnoses the disease pattern and assigns it to a 
corresponding therapy (Efferth et al., 2007; Ishibashi et al., 2005; Terasawa, 1994;  
Yu et al., 2006).

Clinical Applications of Kampo Medicine

There is no separate license for the use of traditional medicine in Japan, because the Meiji 
government adopted a single license system for medical practitioners. Therefore, only 
Western physicians are allowed to prescribe Kampo drugs, and currently more than 70% of 
Japanese physicians are using Kampo medicine in their daily practice together with high-tech 
medical treatments such as organ transplantation and robotic operation (Iwase et al., 2012). 
Even though 148 Kampo formulas are listed under the Japanese insurance program, Kampo 
practitioners are also able to use decoctions, selecting several herbs from among 243 kinds 
available under the insurance system.

Research

Both basic and clinical research on Kampo medicine is actively pursued. In the clinical field, 
the main effort is on the application of Kampo in modern medicine. Numerous research 
studies are published every year and some of them are discussed in later sections. In clinical 
research, the studies are carried out according to the patient’s condition based on the tradi-
tional logic of Kampo therapy.

Kampo Medicine for Gastrointestinal Tract Disorders

Kampo medicines are usually prescribed as a combination of several herbs, indicating that the 
combination of multiple herbs may be crucial for effective antiinflammatory activity. Kampo 
medicines are used mainly for the treatment of inflammation associated with the gastrointesti-
nal tract. Numerous reports have suggested the use of Kampo medicines such as saireito, 
tokishakuyakusan, jumihaidokuto, hangeshashinto, etc., in cases of inflammatory bowel 
disorders (Endo et al., 2009; Fujisawa et al., 2005; Kawashima et al., 2004; Oikawa et al., 
2012; Sreedhar et al., 2015a; Sreedhar et al., 2015b).
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Kampo Medicines for Skin Diseases

Atopic dermatitis (AD), a common skin disease accompanied by intense itching and relapsing 
eczema, is caused by immune imbalances and skin-barrier disruption. Current treatment options 
for AD include topical corticosteroids and oral antiallergy drugs. Traditional Kampo medicine 
has a long history of playing a role in the prevention and treatment of AD. Some of the Kampo 
medicines and their formulations used for the treatment of AD are listed in Table 1.1 (Chino 
et al., 2010; Funakushi et al., 2011; Gao et al., 2005; Jiang et al., 2009; Kobayashi et al., 2003; 
Yamashita et al., 2013; Yanagihara et al., 2013). In addition to this, Kampo medicines such as 
byakkokakeishito, shoseiryuto, byakkokaninjinto, etc., are widely used for the treatment of skin 
allergies (Makino et al., 2014; Sakaguchi et al., 1996; Tatsumi et al., 2001).

Table 1.1: Some Commonly Used Kampo Formulas for Atopic Dermatitis

Kampo Medicine Component

Juzentaihoto Astragali radix
Cinnamomi cortex
Rehmanniae radix

Paeoniae radix
Cnidii rhizoma

Atractylodis lanceae rhizoma
Angelicae radix

Panacis ginseng radix
Poria

Glycyrrhizae radix
Yokukansan Atractylodis lanceae rhizoma

Poria
Cnidii rhizoma
Angelicae radix
Bupleuri radix

Glycyrrhizae radix
Uncariae cum uncis ramulus

Hochuekkito Astragali radix
Atractylodis lanceae radix

Panacis ginseng radix
Angelicae radix
Bupleuri radix
Zizyphi fructus

Aurantii nobilis pericarpium
Glycyrrhizae radix

Cimicifugae rhizoma
Zingiberis rhizoma

Orengedokuto Coptidis rhizoma
Scutellariae radix

Phellodendri cortex
Gardeniae fructus
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Kampo Medicines for Eye Diseases

Kampo medicines have been used to treat a variety of ocular disease conditions such as dry eye, 
blurred vision, decreased visual acuity, and visual field defects. Oral administration of orenge-
dokuto and kakkonto decreased aqueous flare elevation after small-incision cataract surgery. 
Tokishakuyakusan significantly increases ocular blood flow and can be used, either alone or in 
combination with topical medications such as tafluprost, as an effective strategy to improve 
fundus circulation in glaucoma patients, especially in patients with normal tension glaucoma. 
Oral administration of goshajinkigan improved ocular surface disorders in patients with type 1 
diabetes mellitus (Hayasaka et al., 2012; Ikeda et al., 2001; Takayama et al., 2014).

Kampo Medicines for Respiratory Tract Disorders

Many diseases of the respiratory tract are treated with Kampo medicine in daily practice. 
Because the spread of steroid inhalants has fundamentally changed the basic Western medical 
therapy of asthma, Kampo preparations are now used less frequently than in the past. But 
owing to the adverse effects produced by the long-term use of bronchodilators or steroids, 
there is a strong demand for Kampo preparations. Various clinical studies are also going on to 
investigate the efficacy of Kampo formulations for the treatment of respiratory tract diseases. 
Reports have suggested that bakumondoto, a Kampo formulation, effectively suppresses 
cough in elderly patients with chronic obstructive pulmonary disease. In addition to this, 
bakumondoto could be useful and safe for the treatment of postinfectious prolonged cough. 
Saibokuto is effective for the treatment of asthma and it also has an antiinflammatory effect 
on bronchial eosinophilic infiltration (Irifune et al., 2011; Kamei et al., 2003; Mukaida et al., 
2011; Urata et al., 2002).

Kampo Medicines for Liver Diseases

Hepatitis C virus (HCV) infection frequently causes hepatitis, which is linked to the develop-
ment of liver cirrhosis and hepatocellular carcinoma. Most physicians who practice Kampo 
medicine in Japan have observed that Kampo medicine can be as effective as interferon 
therapy in the treatment of chronic hepatitis. An assessment of clinical treatment with ninjin-
yoeito for chronic hepatitis showed an inhibitory effect on HCV infection and protective 
effect on immunological hepatopathy. Nonalcoholic steatohepatitis (NASH) is a multifactorial 
disease and has close correlations with other metabolic disorders. Although several Kampo 
formulations are used for other liver diseases, only a few studies have investigated their 
effects on NASH. Shosaikoto and juzentaihoto inhibited necroinflammation and fibrosis in the 
liver of a mouse model of NASH. Bofutsushosan, a well-known antiobesity medicine in Japan 
and other Asian countries, has been shown to reduce body weight and improve insulin 
resistance and hepatic steatosis (Cyong et al., 2000; Jadeja et al., 2014; Ono et al., 2014; 
Takahashi et al., 2014).
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Kampo Medicines for Kidney Diseases

Kampo medicine has been used for the cure and prevention of urinary calculi for many 
years, but the effects and mechanism of this use of Kampo medicines are unclear. Gorinsan, 
which contains sanshishi and takusha, has been used for the treatment of urolithiasis. 
Oxidative stress and peritubular capillary injury are involved in the progression of chronic 
kidney diseases. Shichimotsukokato, a Kampo formulation, protected against nephrosclero-
sis and hypertension in chronic kidney diseases through the mechanism of antioxidative 
activity and maintenance of peritubular capillary networks. Several studies have also 
suggested the use of this Kampo formulation in cases of diabetic nephropathy and other 
kidney-related diseases (Goto et al., 2003; Mitsuma et al., 1999; Nishihata et al., 2013; 
Ono et al, 2013).

Kampo Medicine for Infectious Disease

Owing to the appearance of antibiotics and antibacterial agents, various vaccines, and fluid 
replacements, the application of Kampo medicine to the treatment of infectious diseases in 
modern Japan is now quite limited. However, many diseases are still treated with Kampo 
preparations either alone or in combination with modern medical therapies. For the common 
cold and the common cold syndrome, Kampo medicines are used as the first line choice. In 
Japan, there is a proverb stating “The cold is the origin of all diseases.” Not only during the 
initial stages of common cold, but also with a whole group of similar conditions, attempts 
have been made to cure the emerging symptoms with Kampo medicine. Streptococcus 
pyogenes causes various serious diseases, including necrotizing fasciitis and streptococcal 
toxic shock syndrome, and a serious problem associated with therapy for this infection is 
attenuation of the antibiotic effect, especially penicillin treatment failure and macrolide 
resistance. Hainosankyuto is a traditional Kampo medicine used for the treatment of infec-
tious purulent diseases in Japan. This drug increased survival rate after S. pyogenes infection 
and upregulated both bactericidal activity and macrophage phagocytic activity through 
modulation of inflammatory cytokines. Kakkonto is another traditional Kampo formulation 
that is used for the treatment of infectious diseases and is reported to have some efficacy 
against infection with herpes simplex virus type 1 (Hottenbacher et al., 2013; Minami et al., 
2011; Nagasaka et al., 1995).

Kampo Medicine for Cancer Therapy

In this field, there are no Kampo prescriptions that are definitely effective; still, various 
studies are going on. However, Kampo medicines are used as adjunctive therapy following 
surgery for various malignant tumors or else in combination with chemotherapy or radiation 
therapy to provide relief for the suffering of the patients by preventing or alleviating the side 
effects of the Western medical therapies. Patients with cancer exhibit various symptoms 
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induced by cancer itself and its therapy leading to fatigue. Restoration and maintenance of 
mental and physical energy are important for successful cancer treatment. Administration of 
Kampo along with Western medicine can restore the energy of patients. One of the character-
istics of Kampo medicine is that Kampo diagnosis does not target the disease, but the patient 
with the disease. The appropriate use of Kampo formulas, such as “Ho-zai,” formulas to 
vitalize fatigued patients (e.g., hochuekkito, juzentaihoto, ninjinyoeito), “Hojin-zai,” formulas 
to restore energy (e.g., goshajinkigan), and “Kuoketsu-zai,” formulas to resolve stagnant 
blood flow (e.g., keishibukuryogan, tokakujokito, tokishakuyakusan), is to administer them in 
combination. Consequently, basic autonomic functions, such as appetite, sleep, defecation, 
and urination, are normalized and the nutritional and mental conditions are restored. These 
favorable changes in the patient’s condition allow completion of the standard cancer therapy 
course, resulting in an improved outcome of cancer therapy and successful treatment (Inoue 
and Hoshino, 2015; Nagata, 2015; Okumi and Koyama, 2014; Watanabe, 2015; Yamakawa 
et al., 2013b). Daikenchuto is a Kampo formulation that exhibits a higher antitumor effect in 
gastric, breast, esophageal, and colon cancer cells. Juzentaihoto shows immunoaugmentation 
effects and increased regulatory activities in T cells in advanced pancreatic cancer patients. 
Goshajinkigan is used for the treatment of several neurological symptoms and useful in 
preventing neuropathy in breast cancer patients treated with docetaxel (Abe et al., 2013; Gao 
et al., 2012; Ikemoto et al., 2014; Nagata et al., 2016).

Current Usage of Kampo and Applications in Western Medicine

According to a survey by the journal Nikkei Medical, more than 70% of physicians in Japan 
prescribe Kampo drugs today (Yamakawa et al., 2013a). The Japan Society for Oriental 
Medicine is the biggest society for Kampo medicine and has 8600 members and 2600 certi-
fied board members. Kampo education for medical students was incorporated into the “model 
core curriculum” by the Japanese Ministry of Education, Culture, Sports, Science, and 
Technology (Ishibashi et al., 2005). The availability of modern ready-to-use spray-dried 
granular extracts of the original Kampo formulas is directly related to the increased use of 
Kampo medicine. They have increasingly replaced the traditional decoctions of the crude 
drugs, even though they are also covered by the national insurance system. In addition to the 
simpler administration, industrial production has enabled several other advantages. There are 
over 15 pharmaceutical companies in Japan that are manufacturing Kampo extracts with 
government approval. Their manufacture is governed by pharmaceutical affairs law and 
strictly controlled by other government regulations, including good manufacturing practice 
(GMP) and good laboratory practice. GMP for pharmaceutical products includes reduction of 
human errors to a minimum, prevention of contamination of the drugs, and establishment of a 
system to guarantee high quality. As a result the products are assured of quality and safety at 
the highest level. Today extract preparations make up 95% of the Japanese Kampo market 
(Watanabe et al., 2011).
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In Western countries, for example the United States, mainly TCM is receiving increasing 
interest. The practitioners practice herbal therapy often in combination with acupuncture, 
which is often a mixture of Chinese, Japanese, and Korean acupuncture styles. Kampo drugs 
are available only over the counter, meeting Japanese GMP criteria. Several Japanese pharma-
ceutical companies have started clinical trials in the United States and several drugs have 
already been registered as investigational new drugs by the Food and Drug Administration. In 
Europe, especially in Germany, there is a long tradition of herbal medicine, and there is a 
growing interest in Chinese phytotherapy and Japanese Kampo (Watanabe et al., 2011).

Conclusion

Kampo is a holistic and individualized treatment option with a long tradition, and future 
research is required to take this into account. Looking back through its history, the time has 
come for Kampo medicine to be approached from a fresh global perspective. Sustained 
clinical and basic research is required for the expanded integration of Kampo medicine into 
Western medicine. Also, the future establishment of Kampo education in Japanese medical 
schools requires fostering instructors knowledgeable in and responsible for Kampo education 
and the development of Kampo therapy integrated with Western medicine.
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Kampo Medicine for Human Homeostasis
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Three Roots of Eastern Traditional Medicine

There are three major roots of Eastern traditional medicine, Ayurveda, Yunani (Unani), and 
Chinese. Ayurveda is a system of medicine with historical roots in the Indian subcontinent. 
Globalized and modernized practices derived from Ayurvedic traditions are a type of 
complementary or alternative medicine. Ayurvedic therapies are varied and have evolved 
over more than 2 millennia. Therapies are typically based on complex herbal compounds 
(Patwardhan et al., 2005), whereas treatises have introduced mineral and metal substances. 
Second, Yunani or Unani is the term for Perso-Arabic traditional medicine as practiced in 
Mughal India and in the Muslim culture in southern Asia and modern day central Asia. The 
term is derived from Arabic “Greek,” as the Perso-Arabic system of medicine was in turn 
based on the teachings of the Greek physicians Hippocrates and Galen. The Hellenistic 
origin of Yunani medicine is still visible in its being based on the classical four humors, 
phlegm (balgham), blood (dam), yellow bile (ṣafra), and black bile (sauda) (Secretion et al., 
1998), but it has also been influenced by the Indian and Chinese traditional systems. Third, 
traditional Chinese medicine is a style of traditional Asian medicine informed by modern 
medicine but built on a foundation of more than 2500 years of Chinese medical practice that 
includes various forms of herbal medicine, acupuncture, massage, exercise, and dietary 
therapy (Tabish, 2008). It is primarily used as a complementary alternative medicine 
approach. Traditional Chinese medicine is widely used in China and is becoming increas-
ingly prevalent in Europe and North America.

Kampo Medicine

There are several terminologies used for dealing with Kampo medicine, such as Kampo 
formula, Kampo prescription, Kampo extract, Kampo product, crude drug product, Wakan-
yaku, herbal medicine, complementary and alternative medicine, Oriental medicine, tradi-
tional Japanese medicine, traditional Chinese medicine, traditional Korean medicine, etc.  
In this chapter, we use the word “Kampo medicine,” which means traditional Japanese 
medicine in general.
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Kampo medicine, often known simply as Kampo or Kanpo, is the study of traditional Chinese 
medicine in Japan following its introduction, by way of Korea, beginning in the 6th century. 
Since then, the Japanese have created their own unique system of diagnosis and therapy. The 
term Kampo itself incorporates two characters: “Kam” or “Kan,” an adjectival modifier for 
things Chinese, and “Po” or “Pho,” denoting method or prescription. Thus, Kampo means 
modified Chinese-style medicine. The term appeared during the late Edo period to draw a line 
against the growing influence of Western medicine, which was called Rampo (Dutch-style 
medicine) by its adherents. Kampo medicine is widely practiced in Japan and is fully inte-
grated into the modern health care system. Kampo is based on traditional Chinese medicine 
but adapted to Japanese culture.

Sho: The Patient’s Constitution

Japanese traditional medicine uses most of the Chinese therapies, including acupuncture 
and moxibustion, but Kampo in its present-day sense is primarily concerned with the study 
of herbs. The term “Sho” refers to the particular pathological status of a patient evaluated 
by the Kampo diagnosis and is patterned according to the patient’s constitution, symptoms, 
etc. A Kampo medicine should be used after confirmation that it is suitable for the identi-
fied Sho of the patient.

The Five Elements

Kampo medicine is based on the rationalization of certain concepts of the universe, and all 
known facts are related to and incorporated into these theories. Everything started with “Ki; 
Chi,” divided into light and heavy, “Ki; Chi,” which gave birth to heaven and earth and then 
“In; Yin” and “Yo; Yang.” From these two forces there arose five elements, which in turn 
form the basis of all matters related to life, including the philosophic concepts concerned in 
medical practice (Kohn, 1997).

The “Five Elements” (also known as Wu Xing, Pinyin, Five Phases, Five Agents, Five 
Movements, Five Processes, Five Steps, Five Stages, and Five Planets) is the short form for 
the five types of Qi (Chi) that dominate at different times (Fig. 2.1). It is a fivefold conceptual 
scheme that many traditional Kampo and Chinese fields use to explain a wide array of 
phenomena, from cosmic cycles to the interactions between internal organs, and from the 
succession of political regimes to the properties of medicinal drugs. The five phases are wood, 
fire, earth, metal, and water (Fig. 2.2). This order of presentation is known as the mutual 
generation sequence. In the order of mutual overcoming, they are wood, earth, water, fire, and 
metal (Sallmann, 2006). The Doctrine of Five Phases describes two cycles, a generating or 
creation cycle, also known as mother–son, and an overcoming or destruction cycle, also 
known as grandfather–nephew, of interactions between the phases. Within Kampo and 
Chinese medicine the effects of these two main relations are further elaborated.



Figure 2.1: The five elements (wood, fire, metal, earth, and water).
Theory of the origin of the universe as conceptualized by Kampo medicine. Various organs are 

interrelated according to the five element theory.

Figure 2.2: Correlations of the five elements.
The five elements and five note scales make the following correlations: movement, planet, color, and 
Arctic direction. Also, there is a strong relationship between the five elements and the body organs.



16 Chapter 2

Creation (generation; straight line in Fig. 2.2): the common memory jobs, which help to 
remind us of the order of the phases, are wood feeds fire, fire creates earth, earth bears metal, 
metal enriches water (water with minerals is better than pure water), and water nourishes 
wood. Other common words for this cycle include begets, engenders, and mothers.

Destruction (overcoming; dotted line in Fig. 2.2): wood parts earth, earth dams water, water 
extinguishes fire, fire melts metal, and metal chops wood. This cycle might also use the words 
controls, restrains, and fathers.

The System of Five Phases was used for describing interactions and relationships between 
phenomena. After it came to maturity in the 2nd or 1st century BCE during the Han dynasty, 
this device was employed in many fields of early Chinese thought, including seemingly 
disparate fields such as geomancy or feng shui, astrology, traditional Chinese medicine, 
music, military strategy, and martial arts. The system is still used as a reference in some forms 
of complementary and alternative medicine and martial arts.

Yin (In) and Yang (Yo)

In Kampo philosophy, Yin (In) and Yang (Yo) describe how opposite or contrary forces are 
actually complementary, interconnected, and interdependent in the natural world, and how 
they give rise to each other as they interrelate to one another (Fig. 2.3). Many tangible 
dualities (such as light and dark, fire and water, expanding and contracting) are thought of as 
physical manifestations of the duality symbolized by Yin (In) and Yang (Yo). This duality lies 
at the origins of many branches of classical Japanese science and philosophy, as well as being 
a primary guideline of traditional Japanese and Chinese medicine and a central principle of 
various forms of Japanese martial arts and exercise. A term has been coined: dualistic monism 
or dialectical monism. Yin (In) and Yang (Yo) can be thought of as complementary (rather 

Figure 2.3: Yin (In) and Yang (Yo).
Many tangible dualities (such as light and dark, fire and water, expanding and contracting) are 

thought of as physical manifestations of the duality symbolized by Yin (In) and Yang (Yo).
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than opposing) forces that interact to form a dynamic system in which the whole is greater 
than the assembled parts. Everything has both Yin (In) and Yang (Yo) aspects (for instance 
shadow cannot exist without light). Either of the two major aspects may manifest more 
strongly in a particular object, depending on the criterion of the observation. The symbol for 
“Yin (In) and Yang (Yo)” shows a balance between two opposites with a portion of the 
opposite element in each section (Cheng, 2000; Hu and Liu, 2012).

Yin (In) and Yang (Yo) are semantically complex words. The following provides translation 
equivalents.

Yin (In), shady side (of a mountain)
 
 1.  (in Japanese and Chinese philosophy) negative/passive/female principle in nature
 2.  surname Bound morpheme
 3.  the moon
 4.  shaded orientation
 5.  covert, concealed, hidden, negative
 6.  north side of a hill
 7.  south bank of a river

Yang (Yo), sunny side (of a mountain)
 
 1.  (in Japanese and Chinese philosophy) positive/active/male principle in nature
 2.  the sun
 3.  in relief
 4.  open, overt
 5.  south side of a hill
 6.  north bank of a river

Dropping a stone in a calm pool of water will simultaneously raise waves and create lower troughs 
between them, and this alternation of high and low points in the water will radiate outward until 
the movement dissipates and the pool is calm once more. Yin and Yang thus are always opposite 
and equal qualities. Further, whenever one quality reaches its peak, it will naturally begin to 
transform into the opposite quality: for example, grain that reaches its full height in summer [fully 
Yang (Yo)] will produce seeds and die back in winter [fully Yin (In)] in an endless cycle.

Yin is the black side with the white dot in it, and Yang is the white side with the black dot in it. 
The relationship between Yin (In) and Yang (Yo) is often described in terms of sunlight playing 
over a mountain and a valley. Yin (literally the “shady place” or “north slope”) is the dark area 
occluded by the mountain’s bulk, and Yang (Yo) (literally the “sunny place” or “south slope”) is 
the brightly lit portion. As the sun moves across the sky, Yin (In) and Yang (Yo) gradually trade 
places with each other, revealing what was obscured and obscuring what was revealed.

Yin (In) is characterized as slow, soft, yielding, diffuse, cold, wet, and passive, and is associ-
ated with water, earth, the moon, femininity, and nighttime. Yang (Yo), by contrast, is fast, 
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hard, solid, focused, hot, dry, and active, and is associated with fire, sky, the sun, masculinity, 
and daytime. Yin (In) and Yang (Yo) apply to the human body. In traditional Japanese medi-
cine good health is directly related to the balance between the Yin (In) and the Yang (Yo) 
qualities within oneself. If Yin (In) and Yang (Yo) become unbalanced, one of the qualities is 
considered deficient or has vacuity.

How to Use Kampo Medicine: An Example Using Kakkonto

The use of Kampo medicine applies to both chronic diseases (including cancers, cerebrovas-
cular diseases, heart diseases, hyperlipidemia, hypertension, diabetes mellitus, osteoporosis, 
etc.) and acute diseases (acute bronchitis, influenza, norovirus lumbago, herpes zoster, etc.) in 
Japan currently (Yasui, 2008).

Almost all Japanese doctors use Kampo medicine for patients with many kinds of diseases 
(JSOM and SBE, 2002). For example, the ethical use of kakkonto extract granules is indi-
cated for the relief of the following symptoms of those patients with comparatively strong 
constitution: headache, fever, rigor, shoulder stiffness without spontaneous sweating, common 
cold, the initial stages of febrile diseases, inflammatory diseases (conjunctivitis, keratitis, 
otitis media, tonsillitis, mastitis, and lymphadenitis), neuralgia in the upper body, and urti-
caria. The usual adult dose is 7.5 g/day orally in two or three divided doses before or between 
meals. The dosage may be adjusted according to the patient’s age, body weight, and 
symptoms.

Precaution and Careful Administration

Kakkonto should be administered with care to the following patients:
 
 1.  patients in a period of weakness after disease or with greatly declined constitution 

(adverse reactions are likely to occur, and the symptoms may be aggravated);
 2.  patients with an extremely weak gastrointestinal tract (anorexia, epigastric distress, 

nausea, vomiting, etc., may occur);
 3.  patients with anorexia, nausea, or vomiting (these symptoms may be aggravated);
 4.  patients showing a remarkable tendency for sweating (excess sweating and/or generalized 

weakness may occur);
 5.  patients with cardiovascular disorders, including angina pectoris, myocardial infarction, 

etc., or those with a history of such disorders;
 6.  patients with severe hypertension;
 7.  patients with severe renal dysfunction;
 8.  patients with dysuria;
 9.  patients with hyperthyroidism.

For (5)–(9), these diseases and symptoms may be aggravated.



Kampo Medicine for Human Homeostasis 19

Important Precautions
 1.  When kakkonto is used, the patient’s Sho (constitution/symptoms) should be taken into 

account. The patient’s progress should be carefully monitored, and if no improvement in 
symptoms/findings is observed, continuous treatment should be avoided.

 2.  Because kakkonto contains Glycyrrhiza, careful attention should be paid to the serum 
potassium level, blood pressure, etc., and if any abnormality is observed, administration 
should be discontinued.

 3.  When kakkonto is coadministered with other Kampo preparations, attention should be 
paid to the duplication of the contained crude drugs.

Drug Interactions

There are precautions for coadministration. Kakkonto should be administered with care when 
coadministered with the following drugs: (1) preparations containing ephedra herb; (2) 
preparations containing ephedrine-related compounds; (3) monoamine oxidase inhibitors; (4) 
thyroid preparations, thyroxine, liothyronine; (5) catecholamine preparations, epinephrine, 
isoprenaline; and (6) xanthine preparations, theophylline, diprophylline.

Adverse Reactions

Kakkonto has not been investigated (drug use investigations, etc.) for the incidence of adverse 
reactions. Therefore, the incidence of adverse reactions is not known.

Clinically Significant Adverse Reactions
 1.  Pseudoaldosteronism: Pseudoaldosteronism such as hypokalemia, increased blood 

pressure, retention of sodium/body fluid, edema, increased body weight, etc., may occur. 
The patient should be carefully monitored (measurement of serum potassium level, etc.), 
and if any abnormality is observed, administration should be discontinued and appropri-
ate measures such as administration of potassium preparations should be taken.

 2.  Myopathy: Myopathy may occur as a result of hypokalemia. The patient should be 
carefully monitored, and if any abnormality such as weakness, convulsion/paralysis of 
limbs, etc., is observed, administration should be discontinued and appropriate measures 
such as administration of potassium preparations should be taken.

 3.  Hepatic dysfunction and jaundice: Hepatic dysfunction and/or jaundice with elevation of 
aspartate transaminase (AST, GOT), alanine transaminase (ALT, GPT), alkaline phosphatase 
(Al-P), and gamma glutamyl transpeptidase (γ-GTP) or other symptoms may occur. The 
patient should be carefully monitored for abnormal findings. Administration should be discon-
tinued and appropriate therapeutic measures should be taken, if abnormalities are observed.

Other Adverse Reactions

Rash, redness, pruritus, insomnia, excess sweating, tachycardia, palpitation, generalized 
weakness, mental excitation, anorexia, epigastric distress, nausea, vomiting, urination 
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disorder, and others. If such symptoms are observed, administration should be 
discontinued.

Use in the Elderly

Because elderly patients often have reduced physiological function, careful supervision and 
measures such as reducing the dose are recommended.

Use During Pregnancy, Delivery, or Lactation

The safety of kakkonto in pregnant women has not been established. Therefore, kakkonto 
should be used in pregnant women or women who may possibly be pregnant only if the 
expected therapeutic benefits outweigh the possible risks associated with treatment.

Pediatric Use

The safety of kakkonto in children has not been established (insufficient clinical data).

Other Precautions

Eczema, dermatitis, etc., may be aggravated.

Conclusion

Kampo medicine, Japanese traditional medicine, is useful for the maintenance of human 
homeostasis. Homo sapiens need a healthy body and a healthy mind. This means that in 
humans the ideal balance creates a microcosmic “utopia.” Evidence of Kampo medicine 
treatment for almost all diseases has been reported and will be reported. “Understanding 
the past and predicting the future” should be one of the best therapeutic strategies in all 
diseases.
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CHAPTER 3

General Mechanisms of Immunity  
and Inflammation
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Introduction

Inflammation is a local or systemic tissue reaction caused by external or internal stimuli with 
the objective of removing the noxa (injurious agent), inhibiting its further dissemination, and 
eventually repairing damaged tissue (Wilting et al., 2009). It is an acute cellular/tissue process 
and most commonly occurs upon exposure to pathogens and irritants or tissue injury. Under 
normal circumstances it is self-limiting, but upon persistent exposure to the inflammatory 
stimuli, it will lead to chronic inflammatory diseases (Ferrero-Miliani et al., 2007). There are 
several local reactions behind the pathogenesis of inflammation, which broadly include 
increased blood flow, vasodilation, cellular infiltration and edema, release of inflammatory 
mediators, increased sensitivity to pain, and activation of complement, coagulation, and 
fibrinolytic systems (Kumar et al., 2004). Here we will discuss various inflammatory stimuli, 
the biochemical processes and mediators involved in inflammation, and the identification of 
suitable targets for the treatment of chronic inflammatory diseases.

Definition of Inflammation

According to Cornelius Celsus, a Roman encyclopedist of ancient times, inflammation can be 
defined as “redness and swelling with heat and pain,” and Rudolf Virchow later added “loss 
of function” to its signs. As per Ferrero-Miliani et al. (2007) inflammation can be explained 
as “part of the non-specific immune response that occurs in reaction to any type of bodily 
injury and that the cardinal signs of inflammation can be explained by increased blood flow, 
elevated cellular metabolism, vasodilatation, release of soluble mediators, extravasation of 
fluids and cellular influx.”

Inflammatory Stimuli

Inflammation can be stimulated by a variety of causative agents, including bacterial/viral 
pathogens; foreign objects/matter entering into the tissue, such as sharp objects, metal parts, 
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etc.; cells activated by local tissue injury; chemical agents such as alcohol; radiation; and 
autoimmunity. All these stimuli can activate acute inflammation, which is self-limiting upon 
removal of the causative agent. But with chronic exposure, it can turn into a chronic inflam-
matory disease. Skin is the mechanical and immunological barrier that protects our body from 
the environment. Any damage to this barrier causes the invasion of inflammation-causative 
agents into the body thereby stimulating the innate immune system, which typically initiates 
skin immune responses, while cells and cytokines of the adaptive immune system perpetuate 
the inflammation (Yazdi et al., 2016).

Immune System

Our body is provided with a protective self-defense against infection called the immune 
system, which can be broadly divided into the innate immune system, which is also called the 
nonspecific/inborn immune system, and the adaptive or acquired immune system. The innate 
immune system is present in our body evolutionarily, whereas the adaptive immune system is 
developed against any specific pathogen upon exposure to it, and its memory is stored in the 
form of B and T lymphocytes.

The innate immune system, which is essential for the prevention of microbial invasion, 
consists of genetically programmed defense mechanisms against the molecular components 
present especially in microorganisms (Jedynak et al., 2012). Innate immunity includes several 
defensive mechanisms such as anatomic or physical barriers, physiological barriers, phagocy-
tosis, and inflammation (Toskala, 2014). It comprises cells that provide immediate protection 
against invading microbes or infectious agents by identifying specific disease-associated 
molecular patterns (DAMPs) present in the foreign pathogens via pattern-recognition recep-
tors (PRRs) and releasing inflammatory mediators, causing swelling/inflammation to prevent 
further spread of the infection. Interferon (IFN)-β, soluble E-selectin, and soluble intercellular 
adhesion molecule-1 can activate the innate immune system via activation of Toll-like recep-
tor (TLR)-3 (Lee et al., 2007). The innate immune system senses cytosolic double-stranded 
DNA (dsDNA) and bacterial cyclic dinucleotides and initiates signaling via the adaptor 
STING (stimulator of IFN genes), whereby Bruton’s tyrosine kinase phosphorylates DEAD-
box helicase 41 and activates its binding of dsDNA and STING to initiate a type I IFN 
response (Lee et al., 2015).

The innate immune system cannot provide long-lasting protection against infection and 
thereby stimulates the adaptive immune system. As an example, UV irradiation can cause 
aberrant induction of apoptosis in keratinocytes and contribute to the appearance of exces-
sive apoptotic cells in the skin of cutaneous lupus erythematosus (CLE) patients and, if not 
cleared by phagocytes, they may undergo secondary necrosis and release proinflammatory 
compounds and potential autoantigens, which may contribute to the inflammatory micromi-
lieu that leads to the formation of skin lesions. In addition to UV-mediated induction of 
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apoptosis, the molecular and cellular factors that may cause the abnormal long-lasting 
photoreactivity in CLE include mediators of inflammation, such as cytokines and chemo-
kines. In particular, IFNs are important players in the early activation of the immune system 
and have a specific role in the immunological interface between the innate and the adaptive 
immune systems. The fact that treatment with recombinant type I IFNs (α and β) can 
induce not only systemic organ manifestations but also LE-like skin lesions provides 
additional evidence for a pathogenic role of these IFNs in the disease (Kuhn et al., 2014). 
Deficiency of IFN-γ signaling alone had no effect on survival in mice, highlighting the 
importance of type I IFN in protection against infection, whereas the adaptive immune 
system is relatively unimportant in acute infections (Seymour et al., 2013). The adaptive 
immune response is activated in an antigen-specific way to eliminate the antigen and induce 
lasting protection. Hypersensitivity reactions occur when an exaggerated adaptive immune 
response is activated (Toskala, 2014).

Mechanisms of Adaptive Immune Function

Most of the cells in our body contain functional major histocompatibility complex (MHC) 
molecules, and among these cells, dendritic cells (DCs) and B lymphocytes are considered 
professional antigen-presenting cells (APCs). DCs engulf exogenous pathogens and present 
their antigens as a complex with type II MHCs to activate CD4+ T helper (Th) cells in the 
lymph nodes, whereas the endogenous antigens are presented via a type I MHC to activate 
CD8+ cytotoxic T cells. Once activated, cytotoxic T cells form effector cells to attack and 
destroy the affected/antigen-containing cells via either burst/lysis or apoptosis, but the Th 
cells cannot destroy the APCs; instead they release cytokines and activate cytotoxic T cells. 
There are two types of Th cells in our body, Th1 and Th2. Th1 cells produce IFN-γ to activate 
cell-mediated immunity against intracellular pathogens, whereas Th2 cells produce interleu-
kins (IL)-4 and IL-5 to counter extracellular pathogens. Most of the activated T cells die and 
undergo phagocytosis by macrophages, whereas a few remain as memory cells and are 
activated upon further infection (Janeway et al., 2001). Apart from these, another class of 
regulatory T cells is also present in our immune system to control its aberrant activation 
against autoantigens, thereby preventing autoimmune diseases (Janeway et al., 2004).

Cytokines and Chemokines

Cytokines are involved in virtually every facet of immunity and inflammation, including 
innate immunity, antigen presentation, bone marrow differentiation, cellular recruitment and 
activation, and adhesion molecule expression (Borish and Steinke, 2003). The cytokines 
predominantly produced by monocytes include tumor necrosis factor (TNF) and several IL 
molecules known as IL-1, IL-6, IL-8, IL-12, IL-15, IL-18, and IL-23, which are involved in 
the innate immune system.
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Immune responses directed against virus-infected and neoplastic cells are primarily mediated 
by CD8+ cytotoxic lymphocytes and natural killer cells. Cytokines that activate cytotoxic 
immunity include IL-2, IL-4, IL-5, IL-6, IL-7, IL-10, IL-12, and IL-15, as well as IL-11 and, 
most importantly, TNFα, TNFβ, and the IFNs (Borish and Steinke, 2003). A list of currently 
identified cytokines is presented in Table 3.1.

Chemokines are a group of small molecules that can induce chemotaxis in neutrophils, 
monocytes, lymphocytes, eosinophils, fibroblasts, and keratinocytes. The inflammatory 
chemokines recruit and activate leukocytes to mount an immune response and initiate wound 
healing. A few chemokines have a homeostatic or housekeeping function, involved in adap-
tive immune responses including lymphocyte trafficking, hematopoiesis, antigen sampling in 
secondary lymphoid tissue, and immune surveillance (Borish and Steinke, 2003). 
Chemokines may not regulate all stages of lymphocyte migration during inflammation, and 
paradigms describing their trafficking may need to account for the role of prostaglandin 2 
(Ahmed et al., 2011). Currently, 19 different chemokine receptors have been discovered and 
separated into four subfamilies: C, CC, CXC, and CX3C. In humans, the CXC subfamily 
currently contains 7 chemokine receptors and 15 ligands. CXCR2 is a promising potential 
therapeutic target, because brain-penetrant inhibitors and a CXCR2 antagonist have provided 

Table 3.1: List of Cytokines and Chemokines

Family Name Produced By Function

Cytokines IL-2 Th0 (naïve) lymphocytes Promote regulatory T 
cells

IFN-γ, TNFα, TNFβ, GM-CSF, 
IL-2, -3, -10, and -13

Th1 lymphocytes Cell-mediated immunity

IL-4, -5, -9, and -25, TNFα, 
GM-CSF, IL-2, -3, -10, and -13

Th2 lymphocytes Allergic immune 
responses

TGF-β and IL-10 Th3 lymphocytes Immunosuppression

Chemokines CC family
CCL1–5, 7, 8, 11, 13, 17, 20, 22, 

24, 26, and 28
Inflammation

CCL17–22, 25, 27, and 28 Homeostasis
CCL6, 9, 10, 12, 14–16, 23 Unknown

C family
XCL1 and XCL2 Unknown

CXC family
CXCL1–3, 8–11, and 16 Inflammation

CXCL13 and 14 Homeostasis
CXCL4–7, 12, and 15 Unknown

CX3C family
CX3CL1 Inflammation

GM-CSF, granulocyte macrophage-colony stimulating factor; IFN, interferon; IL, interleukin; TGF, transforming growth  
factor; Th, T helper; TNF, tumor necrosis factor.
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promising results in various clinical trials for Alzheimer’s disease and chronic obstructive 
pulmonary disease, respectively. The mechanisms of CXCR2 in various disease models and 
environments have not been totally defined yet, so vigilance should be exercised because of 
the complex biological role CXCR2 carries out (Veenstra and Ransohoff, 2012). A list of 
identified chemokines along with their roles is presented in Table 3.1.

Immunoglobulins

B lymphocytes produce specific antibodies, also called immunoglobulins, into the circulation 
against antigens present in pathogens. Unlike T cells (which recognize MHC), B cells detect 
the antigen in its native form. Upon activation B cells are modified into effector cells called 
plasma cells, secreting antibodies targeted against the pathogenic antigen and making them 
targets for phagocytes. There are five classes of immunoglobulins, IgA, IgD, IgE, IgG, and 
IgM, each of them recognizing unique antigens (Janeway et al., 2001).

Signaling Processes in Inflammation and Immunity

Innate immune cells recognize pathogen invasion or cell damage with intracellular or surface-
expressed PRRs, which detect, either directly or indirectly, pathogen-associated molecular 
patterns (PAMPs), such as microbial nucleic acids, lipoproteins, and carbohydrates, or 
DAMPs released from injured cells. Activated PRRs then oligomerize and assemble large 
multisubunit complexes that initiate signaling cascades that trigger the release of factors that 
promote recruitment of leukocytes to the region (Newton and Dixit, 2012).

Members of the TLR family are major PRRs in cells and they recognize distinct PAMPs and 
play a critical role in innate immune responses. They participate in the first line of defense 
against invading pathogens and play a significant role in inflammation, immune cell regula-
tion, survival, and proliferation. Signaling by TLRs involves five adaptor proteins known as 
myeloid differentiation 88 (MyD88), MyD88-adapter-like, Toll/IL-1 receptor (TIR) domain-
containing adapter-inducing IFN-β (TRIF), TLR4 adapter (TRAM), and sterile α- and arma-
dillo-motif-containing protein (O’Neill and Bowie, 2007). The activation of the TLR signaling 
pathway originates from the cytoplasmic TIR domain-containing adaptor, MyD88, which 
recruits IL-1 receptor-associated kinase-4 (IRAK-4) to TLRs through interaction of the death 
domains of both molecules. TNF receptor-associated factor (TRAF)-6 activates and associates 
with IRAK-1, thereby activating the IκB kinase (IKK) complex and leading to activation of 
mitogen-activated protein kinases (MAPKs) (JNK, p38 MAPK) and nuclear factor (NF)-κB. 
Activation of MyD88-independent pathways occurs via TRIF and TRAF3, leading to recruit-
ment of IKKε/TBK1, phosphorylation of IFN-regulatory factor 3, and expression of IFN-β. 
TIR domain-containing adaptors such as TIR-associated protein, TRIF, and TRAM regulate 
TLR-mediated signaling pathways by providing specificity for individual TLR signaling 
cascades. TRAF3 plays a critical role in the regulation of both MyD88-dependent and 
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TRIF-dependent signaling via TRAF3 degradation, which activates MyD88-dependent 
signaling and suppresses TRIF-dependent signaling (Barton and Kagan, 2009; Blasius and 
Beutler, 2010; O’Neill and Bowie, 2007).

Activated p38 MAPK acts on two levels of the antiviral IFN response. Initially the kinase regulates 
IFN induction and, at a later stage, p38 controls IFN signaling and thereby expression of IFN-
stimulated genes. Thus, inhibition of p38 MAPK may be an antiviral strategy that protects mice 
from lethal influenza by suppressing excessive cytokine expression (Borgeling et al., 2014).

IFN-γ induces the loss of intestinal epithelial barrier function and disruption of tight-junction 
proteins, by upregulation of hypoxia-inducible factor-1α expression through the NF-κB 
pathway (Yang et al., 2014). NF-κB transcription factors are evolutionarily conserved, 
coordinating regulators of immune and inflammatory responses (Tornatore et al., 2012). 
NF-κB can modulate Notch-1 signaling and both pathways operate synergistically for the 
production of proinflammatory cytokines (Cao et al., 2011).

NF-κB family members regulate the expression of cytokines, inducible nitric oxide syn-
thase, and cyclooxygenase 2 (Shi et al., 2015). Aberrant NF-κB action is found to play a 
crucial role in several diseases, making it an intensively studied target for drug interven-
tions. However, given its pleiotropic functions in inflammation and immunity, a more 
targeted modulation of its activity, at a cell-type-specific or disease-stage-specific level, 
could provide safer therapeutic solutions (Xanthoulea et al., 2005). Induction of the heat 
shock response (HSR) before a proinflammatory signal inhibits NF-κB activation and 
NF-κB-dependent proinflammatory gene expression, via inhibition of IKK activation and 
increased de novo expression of the IκBα gene, thereby providing a potential mechanism 
through which the HSR can modulate cellular proinflammatory signaling (Malhotra and 
Wong, 2002).

Transforming growth factor (TGF)-β is considered the main fibrogenic cytokine; however, in 
some pathological settings TGF-β also has antiinflammatory properties (Rodrigues-Diez 
et al., 2015). Impairment of TGF-β signaling enhances TNFα/NF-κB activity (Al-Mulla et al., 
2011). For example, IL-15 causes impairment of TGF-β-mediated signaling, thereby promot-
ing and sustaining intestinal inflammation in celiac disease, suggesting that IL-15 is a mean-
ingful therapeutic target in inflammatory diseases associated with irreducible elevation of 
IL-15 (Benahmed et al., 2007).

IFN-γ has a dual role as a pro- or antiinflammatory cytokine (Mata-Espinosa and Hernandez-
Pando, 2008). Subsequent to viral infection, secreted IFNs bind and activate the type I IFN 
receptor, thereby leading to the activation of IFN-stimulated gene factor 3, which translocates to 
the nucleus and induces the transcription of hundreds of effector molecules, called IFN-inducible 
genes, to establish an antiviral state (Uematsu and Akira, 2007). Thus, type I IFNs mediate both 
innate immune responses and the subsequent development of adaptive immunity to viruses. 
Suppression of IFN signaling by FOXA3 provides a plausible mechanism that may serve to limit 
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ongoing Th1 inflammation during the resolution of acute viral infection; however, inhibition of 
innate immunity by FOXA3 may contribute to susceptibility to viral infections associated with 
chronic lung disorders accompanied by chronic goblet cell metaplasia (Chen et al., 2014).

Conclusion

Understanding the complexity of the early response to infection with respect to the innate 
immune response is required for the future development of drugs that will effectively control 
infectious diseases (Jedynak et al., 2012). Although inflammation is a tissue-protective 
phenomenon, it affects organ functions where the cells are postmitotic, such as the spinal cord 
(Popovich and Jones, 2003). Thus, limiting its severity by targeting any of the mediators is 
essential to maintain or bring back the normal function of the organ. Although various 
antiinflammatory agents are currently available, research is still progressing to identify 
effective therapeutic agents against inflammation. In this regard, natural medicine offers a 
major source of antiinflammatory agents with potential benefits and the fewest side effects.
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Introduction

In a long-lived society, diseases like cancer, diabetes, and dementia are the major factors 
decreasing the quality of life. Because such diseases involve multiple pathogenic processes 
and pathological features, the Western medicine–based concept of a single molecule attacking 
a specific receptor responsible for the disease usually does not provide an effective treatment 
strategy. Thus preventive medicine is recognized as more important for suppressing these 
disorders, as is developing an alternate strategy for treating these diseases (Konishi, 2009). In 
this sense, a specific physiological condition named “mibyou,” or subhealthy condition, is 
attracting much attention as the primary target of preventive medicine, because many of the 
aforementioned serious disorders develop from the mibyou condition (Uebaba et al., 2011).

In Oriental medicine, it is recognized that there is no clear boundary between health and diag-
nosed disease and the mibyou was defined as the state between them, and the endpoint diseases 
develop from this condition. It shows no clear specific symptom, but several abnormalities, such 
as coldness of hands and feet, stiffness of the shoulders, and abnormalities of autonomic nerve 
function, such as constipation. From the view of Western medicine, mibyou might be implicated 
as a complex pathological condition reflected in health check data such as high blood pressure, 
high plasma cholesterol level, and high blood sugar. Therefore, the strategy of Western medicine 
to remove a specific pathological target by a single drug is usually not effective for treating 
mibyou. Traditional Oriental medicines such as Kampo medicine, on the other hand, have an 
advantage by treating not only the diagnosed disease, like cancer or diabetes, as complementary 
and alternate medicines, but also the mibyou (Terasawa, 2004).

It is known that stressors induce physiological abnormalities, producing conditions similar to 
mibyou (Grippo and Johnson, 2009). At the same time, without distinction of physical and 
psychological stressors, an excess stressor causes so-called oxidative stress (Tomanek, 2015; Wang 
et al., 2007), in that overproduction of harmful chemical species such as reactive oxygen and 
nitrogen species (ROS and RNS) tends to damage important cellular molecules such as DNA, 
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protein, and sugar, leading to cell death. Indeed, oxidative stress is associated with the pathogen-
esis and progression of various diseases (Rahman et al., 2012). It is, therefore, reasonable to 
postulate that oxidative stress is behind the pathogenesis of mibyou. This implies that the primary 
target of herbal medicines, including Kampo medicines, is oxidative stress (Konishi, 2009). This 
idea is supported by the fact that they are usually prescribed as a combination of several herbs, and 
the herbs are usually rich sources of antioxidant components such as polyphenols.

Oxidative Stress and Diseases

Molecular oxygen is an essential element for the life of aerobic organisms. The development 
of a metabolism called oxidative phosphorylation for effective ATP production was a para-
digm for the organisms on the earth to gain enough energy for living. In this process molecu-
lar oxygen is the final acceptor of electrons extracted from low-entropy substrates being 
decomposed in the mitochondria to CO2 and H2O (Caprette, 1996).

During the process, partially reduced oxygen species named primary ROS are produced, such 
as superoxide radical, H2O2, and hydroxyl radical. They successively react with nearby 
cellular substrates to produce other reactive species such as peroxynitrite, hydroperoxy 
radicals, and alkoxyl radicals (Ozcan and Ogun, 2015). These species behave as toxic oxi-
dants to react with and decompose or modify various physiologically important molecules, 
including lipids, DNA, sugars, and proteins. Thus, living systems have developed defense 
systems against ROS abuse at the early stage of development, such as the so-called antioxi-
dant enzymes, like superoxide dismutase (SOD), catalase, and glutathione peroxidase (Gpx), 
and low-molecular-weight antioxidants, such as reduced glutathione and uric acid, to elimi-
nate excess ROS and prevent cellular damage. In addition to these physiological defense 
systems, externally available antioxidant molecules such as polyphenols in the diet also 
participate in the antioxidant protection against tissue damage caused by ROS. ROS, on the 
other hand, play important roles as physiological signal molecules. ROS are thus two-faced, 
like Janus; they play a critical role in modulating cellular signaling via their redox properties, 
on one side, but are critical in the pathogenesis of many endpoint diseases on the other. When 
ROS production overcomes their elimination, cellular components tend to be damaged. Such 
condition is called oxidative stress and is associated with not only pathogenesis but also 
aggravation of many diseases (Uttara et al., 2009). Therefore, the control of oxidative stress is 
a basic strategy for preventing diseases, such as cancer, and also the effects of aging. Thus, 
how to manage or control oxidative stress is an emerging social concern for human health.

Oxidative Stress as the Target of Kampo Medicine

Currently the disease preventive functions of antioxidant ingredients in food are attracting 
much attention and discussion (WHO Technical Report Series No. 916). Kampo medicines 
are implicated as a model for food because they have been used not only for disease treatment 
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but also in prevention. For example, “yakuzen,” a pharmacologically active cuisine, is 
designed for health promotion and is one of the approaches of Kampo medicine to prevent 
disease and maintain health (Whang, 1981).

Kampo medicine, on the other hand, has such characteristics that the same prescription is 
often used to treat different pathological conditions and the same disorder is treated with 
different prescriptions, indicating that there are certain common or basic targets for such 
prescriptions. Because oxidative stress is one of the common pathologies associated with 
many diseases (Hybertson et al., 2011), it is inferred that oxidative stress is the primary target 
of Oriental medicine (Konishi, 2009).

This agrees with the fact that Kampo medicines are usually formulated with various sub-
stances, at least two, mainly originating from plants and with different properties and func-
tions, whereas in folk medicine, a single herb is used for medication. The plants or herbs are 
well-known rich sources of antioxidant ingredients, such as polyphenols, having free radical 
scavenging properties, and a book of knowledge has accumulated on their physiological and 
pharmacological functions, such as cancer chemoprevention (Dashwood, 2007), protection 
against vascular endothelial injury (Vita, 2005), and neural protection (Bhullar and 
Rupasinghe, 2013). Therefore, herbal medicines like Kampo medicines are basically antioxi-
dants, and thus antioxidant protection will be one of the underlying mechanisms of their 
functions.

Antioxidant Properties of Kampo Formulas and Herbal Components

As antioxidant activity is the basic factor of food function and also plays an important role in 
herbal medicine function, the antioxidant activity of many herbal resources and Kampo formu-
las has been studied and much information has accumulated. However, the term “antioxidant” 
comprises rather complex features; for example, there are several methods to evaluate antioxi-
dant activity and the unit to show the potential, such as ferric-reducing antioxidant power 
(FRAP), radical scavenging potency, Trolox equivalent antioxidant capacity, and oxygen radical 
absorbance capacity (ORAC). Therefore, it is often difficult to make comparisons of the antioxi-
dant activities of interest obtained by the many fragmented studies so far published. Some 
systematic surveys of series of foods and herbs using the same method and conditions are 
provided for the public as databases (Nishimura et al., 2011; Paur et al., 2011). For example, 
Carlsen et al. (2010) measured the FRAP activity of more than 3100 foods, beverages, spices, 
herbs, and supplements and some Kampo formulas provided worldwide (Carlsen et al., 2010). 
According to the data, traditional medicines and their component herbs formed a category of 
high antioxidant activity, although a large variation is present among them, such that the mean 
and median values are 91.7 and 14.2 mmol/100 g, respectively. Among them, goshuyutou is one 
of the Kampo formulas showing a high antioxidant potential, 132.6–706.3 mmol/100 g. The 
FRAP values of some Kampo formulas picked up from the database are given in Table 4.1.
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A series of Kampo formulas and component herbs was also systematically measured by 
the ORAC method. From the data provided by Nishimura et al. (2011), some formulas 
used frequently to treat symptoms related to psychological (upper four in the table) and 
gastrointestinal (lower three) disorders were selected, and their antioxidant activities in 
ORAC units compared with daily dose are shown in Table 4.2. All showed rather high 
ORAC values; however, there was no characteristic tendency between the formulas 
applied for mental or psychological dysfunctions and those for gastrointestinal symp-
toms. This also indicates that antioxidant property plays certain common roles in Kampo 
medicine.

The Brain Is a Primary Target of Antioxidant Kampo Medicines

The brain is fragile against oxidative stress, as it has high contents of oxidizable substrates, 
high opportunity for oxidant production through normal metabolism, and low levels of 
antioxidant enzymes (Konishi, 2009). Indeed, psychological stress induces oxidative stress in 

Table 4.1: Antioxidant Activity of Some Kampo Formulas 
Measured by Ferric-Reducing Antioxidant Power

Kampo Formula Antioxidant Content (mmol/100 g)

Goshuyuto 132.58
Hochuekkito 9.67
Juzentaihoto 14.2
Saikokeishito 21.4

Hangebyakujutsutemmato 5.15

Selected from NCBI bookshelf www.ncbi.nlm.gov/books/NBK92763/.

Table 4.2: Antioxidant Activity of Kampo Formulas Used for Mental and 
Gastrointestinal Symptoms

Kampo Formula ORAC Unit (Formula/Day)

Kakkonto 3469
Kososan 3390

Yokukansankachimpihange 3151
Saikokeishikankyoto 3041

Orengedokuto 2771
Bukuryouingohangekobokuto 2518

Keishikashakuyakuto 3425
Ogikenchuto 2174

Keishikashakuyakuto 1797

Selected from Nishimura et al., 2011. EBCAM, Article ID 81263.

http://www.ncbi.nlm.gov/books/NBK92763/
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the midbrain in rodents as shown by our developed whisker cut model (Wang et al., 2007). 
Because brain stress is a pathogenic factor of mibyou, we studied the protective function of 
the Kampo formula shengmaisan against brain oxidative stress. Shengmaisan is a well-known 
formula, having been used clinically to treat heart failure in China, and comprises three herbs, 
Panax ginseng, Ophiopogon japonicus, and Schisandra chinensis (Ko, 2002). In the old 
Oriental medicine theory, the functions related to the brain overlap with the functions of the 
heart (Konishi, 2009). This formula successfully prevented cerebral oxidative injury in a 
forebrain ischemia–reperfusion rat model (Xuejiang et al., 1999) and also in a Parkinson’s 
model induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) (Giridharan et al., 
2015b). The brain-protective function of shengmaisan was also demonstrated using a scopol-
amine-induced dementia model in rats (Giridharan et al., 2011). Further, several other Kampo 
medicine formulas were studied for their preventive effects on brain damage induced by 
ischemia–reperfusion and MPTP, such as reikeijutsukantou (Giridharan et al., 2015b), 
zokumeito (Motoshima et al., 2007), choutousan (Motoshima et al., 2007), and a Chinese 
Oriental medicine, qizhutang (Xuejiang et al., 2001). All of them inhibited brain oxidative 
damage and also the decline of functions such as kinesis and memory, although they all had 
different compositions of herbs. Further, their antioxidant protection activities in vivo were 
comparable even if their antioxidant properties were diverse, such that shengmaisan has a 
rather higher radical scavenging potential for hydroxyl radical than for superoxide radical, 
but other formulas showed rather strong activity toward superoxide radical. This indicated 
that the complex formulations with different antioxidant components are the beneficial 
backgrounds for their antioxidant functions, because each antioxidant molecule has a specific 
territory against different oxidant molecules under diverse cellular environments (Nakagawa 
et al., 2000).

Single Antioxidant Molecules Have Multiple Functions in a Formula

It is interesting to note that schisandrin B, a lignan component of S. chinensis, prevents 
brain damage as well as the complete formula shengmaisan in a cisplatin model system 
(Giridharan et al., 2012) and also prevents amyloid-β-induced brain dysfunction in an 
Alzheimer’s disease model (Giridharan et al., 2015a). These observations provide some 
debate on the beneficial use of single antioxidant molecules or mixed formulas like Kampo 
medicine. The anti-cerebral oxidative damage activities of complete and incomplete formu-
las of shengmaisan and each of its component herbs were precisely examined both in vitro 
and in vivo (Ichikawa and Konishi, 2002; Ichikawa et al., 2003). The results revealed that 
the complete formula showed the strongest in vivo protective activity against oxidative 
damage, even if the in vitro antioxidant activities of some component herbs like S. chinen-
sis and their incomplete formulas showed higher activity than complete shengmaisan. 
Ophiopogon did not show any thiobarbituric acid-reactive substance (TBARS) inhibition, 
but prevented Gpx activity loss the same as the complete formula. Among the antioxidant 
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indexes examined, 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging and crocin-
quenching activities showed rather good correlation to the in vivo protective activities, 
followed by superoxide radical scavenging, although strong hydroxyl radical scavenging 
activity is a characteristic feature of the shengmaisan formula. It should be noted that there 
was some synergism among the component herbs of shengmaisan in terms of antioxidant 
enzyme induction, whereby a synergistic enhancement of SOD activity of Schisandra 
occurred both with Ophiopogon and with ginseng, but the activity of the complete mix of 
three component herbs was moderately adjusted. In the case of Gpx activity, no two-herb 
combination changed the activity, but the complete shengmaisan mix showed a markedly 
enhanced activity (Li et al., 2007).

Is an Herbal Mixture More Beneficial for Antioxidant Protection?

In addition to the differential reactivity of antioxidants with different ROS and RNS, the 
topical distribution and intracellular localization are determinants of their antioxidant func-
tion, and the factors directing to the target site or location are their chemical and physical 
properties. Moreover, not only direct scavenging of radicals but also redox modulation of 
cellular signals is a mechanism of antioxidant molecules (Hybertson et al., 2011). Therefore, 
it is easy to imagine that a Kampo formula, as a cocktail of many types of antioxidant ingre-
dients that may concertedly work in the cell, is a more reasonable strategy for the integrative 
regulation of cellular homeostasis than a single antioxidant molecule. It is not, however, 
exceptional that a pharmacologically active single antioxidant molecule, such as schisandrin 
B, can produce multiple functionalities as discussed elsewhere (Konishi, 2014), but the effects 
will be restricted.

Conclusion and Remarks

Owing to the complexity of antioxidant action, it happens frequently that the antioxidant 
potential determined in vitro is not directly reflected in the damage-protective potential, 
in terms of inhibition of oxidative stress and physiological reactions such as antioxidant 
enzyme modulation, in vivo. The advantage of Kampo medicines containing several 
antioxidant ingredients will be obvious in the treatment of mibyou when we consider the 
complexity of antioxidant action and the role of oxidative stress in mibyou. Although 
synergism among the components was observed in enzyme induction activity, the in vitro 
antioxidant activity measured by DPPH was basically correlated to TBARS inhibition. 
This indicates that antioxidative protection is essentially involved behind the function of 
herbal mixtures like Kampo medicines. At present, the practical or clinical significance 
of the in vitro antioxidant activity data is yet limited; they will be reliable indexes of the 
quality of Kampo medicines together with chemotaxonomy. Further understanding of the 
concerted mechanisms of antioxidant and pharmacological actions is necessary for 
Kampo medicine.
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Introduction

The Japanese traditional herbal medicine, Kampo, is a unique form of pharmacological 
therapy that originated in ancient China and was developed further in Japan (Watanabe et al., 
2011). Kampo medicines have been used as prescription drugs for additional treatment of 
patients with unexplained physical symptoms such as nausea, abdominal pain, diarrhea, and 
constipation in the gastroenterology field in Japan. The therapeutic strategies of Kampo 
medicine, thus, largely depend on the experience of the individual doctor and supposedly lack 
basic and clinical evidence. Therefore, according to the definition of the National Center for 
Complementary and Alternative Medicine, such agents are regarded as complementary and 
alternative medicine, i.e., a group of diverse medical and health care systems, practices, and 
products that are not currently considered to be part of conventional medicine (Manabe et al., 
2010). However, extensive evidence for the clinical efficacies or pharmacological mecha-
nisms of Kampo medicines has gradually accumulated over past decades. In this chapter, we 
provide an overview of Kampo medicine for gastrointestinal (GI) disorders and then discuss 
its role in inflammatory bowel disease.

Kampo Medicines for Gastrointestinal Disorders

The Japanese traditional herbal medicines or Kampo medicines are standardized with regard 
to quality and quantity of their ingredients and have been approved by the Japanese Ministry 
of Health and Welfare. In contrast to herbal medicinal products from many other, less well 
regulated countries, Kampo medicines are primarily extract granules, and notably their 
pharmacologic actions have been studied and elucidated at the molecular level (Yuan et al., 
2016). An emerging therapeutic target for Kampo medicines in clinical practice is GI func-
tional disorders, in which conventional pharmacotherapy is either only partly effective or 
associated with adverse events. Extensive evidence for the clinical efficacy or pharmacologi-
cal mechanisms of Kampo medicines has gradually accumulated over past decades; however, 
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more multiple, randomized placebo-controlled trials (preferably international) using common 
endpoints are required to establish the Kampo medicines as evidence-based standardized 
medicines as opposed to experience-based alternative medicines (Oka et al., 2014; Tominaga 
and Arakawa, 2013).

Rikkunshito and daikenchuto are two major Kampo medicines used for GI disorders at 
present in Japan. There are other Kampo medicines used for these disorders; however, they 
lack evidence, or their efficacy and mechanism of pharmacologic action are elucidated 
incompletely. Therefore, we introduce the two major Kampo drugs, which have relatively 
firm evidence for their efficacy and mechanism of action.

The GI tract is divided into two parts: upper and lower. The upper GI tract is composed of the 
esophagus, stomach, and duodenum. The lower includes the small intestine, colon, and 
rectum. Rikkunshito is widely used for upper GI disorders; in contrast, daikenchuto is pre-
scribed for patients with lower GI disorders.

Rikkunshito is prepared by compounding eight herbal medicines listed in the Japanese 
Pharmacopoeia, which include Atractylodes lancea rhizome, ginseng, Pinellia tuber, 
Poria sclerotium, jujube, Citrus unshiu peel, Glycyrrhiza, and ginger. It has been shown 
that oral administration of rikkunshito stimulates the secretion of ghrelin from the stom-
ach. Ghrelin is an orexigenic hormone mainly secreted from the stomach, and it plays an 
important role in the motility of the stomach and duodenum. Rikkunshito is considered a 
complementary medicine for gastroesophageal reflux disorder and functional dyspepsia. 
It is also prescribed for patients with diverse GI disorders. Combination therapy with 
modern Western medicine and Japanese traditional medicine has also been used for 
various gastric disease conditions (Saegusa et al., 2015; Tominaga and Arakawa, 2015; 
Tominaga et al., 2015).

Daikenchuto, a mixture of herbal medicines such as processed ginger, ginseng, Zanthoxylum 
fruit, and maltose sugar, is mainly indicated for the relief of abdominal cold feeling and pain 
accompanied by abdominal flatulence. It has also been used to improve GI motility, postop-
erative adhesion, and paralytic ileus after abdominal surgery (Endo et al., 2014; Numata et al., 
2014; Okada et al., 2013; Sato, 2014). Daikenchuto extract powder (Tsumura & Co., Tokyo, 
Japan) is manufactured as an aqueous extract containing 2.2% Japanese pepper, 5.6% pro-
cessed ginger, 3.3% ginseng, and 88.9% maltose syrup powder. Daikenchuto exhibits antiin-
flammatory effects. It ameliorates microvascular dysfunction and inhibits mucosal injuries 
and adhesion of the colonic serosa. Daikenchuto induces the production of calcitonin gene-
related peptide (CGRP), a neuropeptide produced by the sensory neurons of the gut. CGRP is 
an important mediator of microvascular vasodilation in the human body and it also has 
antiinflammatory and trophic actions in the gut (Kono et al., 2009). Daikenchuto is consid-
ered a complementary medicine for several GI disorders and is even prescribed in combina-
tion with Western medicine for postoperative bowel motility.
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Inflammatory Bowel Disease

Inflammatory bowel disease (IBD), which comprises ulcerative colitis (UC) and Crohn’s 
disease (CD), is characterized by chronically relapsing inflammation in the bowel of unknown 
etiology (Baumgart and Carding, 2007). IBD generally affects young people, and approxi-
mately 30% of patients with UC will undergo a colectomy in the course of their lifetime, 
whereas about 80% of all patients with CD require surgery at least once during the course of 
their disease (Yamamoto, 2005). Thus, IBD is a serious disease affecting the quality of life for 
a long period. The number of patients with IBD has been increasing in Asia as well as in the 
European and North American countries (Asakura et al., 2009).

The pathophysiology of the IBD is not yet clear, but it seems as if genetic, immune, environ-
mental, inflammatory, neurological, and physiological factors have some role in the disease 
progression. CD includes discontinuous transmural inflammation involving the thickening of 
the bowel wall and inflammatory responses, and the location of the disease includes the entire 
GI tract, including small intestine, colon, esophagus, and stomach. UC is characterized by the 
impairment of the normal anatomy and physiology of the colon combined with the occur-
rence of extraintestinal manifestations and incidence of dysplasia and colorectal cancer 
(Sreedhar et al., 2016).

In recent years, the treatment for IBD has been greatly improved and established. The con-
ventional treatment for IBD includes the use of aminosalicylates, corticosteroids, immuno-
suppressants, antibiotics, calcineurin inhibitors, and anti-tumor necrosis factor antibodies. 
However, unfortunately, many patients are not sufficiently helped by conventional therapy or 
suffer from relevant adverse events, including the risks of infection and malignancy. In 
addition, IBD requires lifelong treatment, such as induction and maintenance therapy, given 
the difficulty of predicting and controlling the frequency and severity of disease exacerbation.

Kampo Medicines for Inflammatory Bowel Disease

Treatment for IBD mainly focuses on the regulation of inflammatory cells and their secre-
tion of various inflammatory mediators like proinflammatory cytokines, chemokines, etc., 
and also suppressing the inflammation and cell death associated with oxidative stress and 
endoplasmic reticulum stress. Maintenance of intestinal microbial dysbiosis, host genetics, 
and environmental factors also have important roles in IBD treatment. The incorporation of 
natural products into the therapeutic regimen is an attractive approach for improving 
disease treatment because of their generally low toxicity profiles and high patient compli-
ance. Japanese Kampo medicines are highly standardized for their quality and widely used 
for the treatment of various diseases. Several Kampo medicines have been investigated 
using animal studies and clinical trials to evaluate their potential beneficial effects 
(Sreedhar et al., 2015b).
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As previously described, daikenchuto is a Kampo that is widely used for various ailments in 
the GI tract. Daikenchuto has been reported to upregulate the adrenomedullin (ADM)/CGRP 
system, which is involved in intestinal vasodilation. Therefore, it ameliorates the microvascu-
lar dysfunction by the upregulation of ADM in CD (Kono et al., 2010, 2011). It may be 
effective in improving blood flow and reducing inflammatory changes by augmenting secre-
tion of ADM from the intestinal mucosal epithelium, which supplements the decreased 
production of CGRP from damaged neuronal tissues in CD (Kono et al., 2009).

There are several studies in process at the time of this writing to investigate the efficacy of 
Kampo formulas in the treatment of IBD. Hangeshashinto is a Japanese Kampo formula that 
has been used to treat inflammatory ulcerative gut diseases. Crude herbal drugs include 
Pinellia tuber, Scutellaria root, ginseng, jujube, Glycyrrhiza, Coptis rhizome, and steamed 
ginger (Kawashima et al., 2004).

Tokishakuyakusan is a traditional Kampo medicine that improves blood circulation and is used to 
treat various gynecological disorders. This Kampo formulation is made from six different herbs, 
i.e., hoelen, Cnidium rhizome, Angelica sinensis, peony root, Atractylodes rhizome, and Alisma 
rhizome. Use of this Kampo formula in a murine acute colitis model showed attenuation of 
clinical symptoms of the disease and also alleviated the inflammatory mechanisms by reducing the 
inflammatory mediators and thereby downregulating endoplasmic reticulum stress and apoptotic 
signaling. It has been suggested that tokishakuyakusan may be a promising agent for the treatment 
of colitis, because it alleviates the disease progression and severity (Sreedhar et al., 2015b).

Jumihaidokuto is another Kampo formula, which is currently prescribed for skin inflammatory 
conditions like atopic dermatitis, acne vulgaris, and chronic eczema. It is composed of 10 
medicinal herbs mixed together, i.e., Platycodon root, Bupleurum root, Cnidium rhizome, Poria 
sclerotium, Quercus bark, Aralia rhizome, Saposhnikovia root, Glycyrrhiza, Schizonepeta spike, 
and ginger. A dose of 1 g of jumihaidokuto per kilogram per day taken orally produced benefi-
cial effects on dextran sulfate sodium-induced colitis in mice (Sreedhar et al., 2015a). One of 
the components of jumihaidokuto, Platycodon root, contains platyconic acid and platycodin D, 
which were reported to possess antiinflammatory activity. The polysaccharides isolated from the 
roots of Bupleurum chinense and four compounds, namely, falcarindiol, 6-hydroxy-7-methoxy 
dihydroligustilide, ligustilidiol, and senkyunolide H isolated from the extract of the rhizome of 
Cnidium officinale, showed antiinflammatory properties. Treatment with jumihaidokuto for 
acute colitis resulted in the attenuation of inflammatory cascades and thereby reduced oxidative 
stress, endoplasmic reticulum stress, and apoptosis, which strongly recommends the use of 
jumihaidokuto as a therapeutic option for IBD (Sreedhar et al., 2015a).

Conclusion

IBD is mainly associated with the infiltration of the inflammatory cascade into the intestinal 
wall and can be effectively suppressed by the use of various Kampo formulations that have 
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antiinflammatory activity. The Japanese traditional herbal medicines or Kampo medicines are 
standardized with regard to quality and quantity of the ingredients. Kampo medicines have been 
used as prescription drugs for various disease conditions in the gastroenterology field in Japan. 
The incorporation of natural products into therapy can improve disease treatment because the 
toxicity profile is low for natural products. Therefore Kampo formulas can play an important 
role as an effective treatment option for IBD. There are very few reports of clinical trials 
available for Kampo medicines, and therefore future studies should focus on large clinical 
studies to confirm the therapeutic potential of Kampo medicines for IBD and other GI disorders.
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CHAPTER 6

Significance of Japanese Kampo Medicine in 
Supportive Care of Heart Failure/Function
Darukeshwara Joladarashi, Rajarajan A. Thandavarayan, Prasanna 
Krishnamurthy
Houston Methodist Research Institute, Houston, TX, United States

Historical Background: Japanese Traditional Herbal Medicine  
(Kampo Medicine)

Overview

Ancient Chinese medicine serves as the origin for Kampo, which is a traditional Japanese 
medicine and was significantly developed during the Edo era (AD 1603–1868). It includes 
characteristics such as the use of abdominal diagnosis for therapeutic indications and formula-
tions with smaller amounts of herbs compared with Chinese medicine. In 1967, four Kampo 
formulations were covered by the Japanese national health insurance, and since 1986, 148 
Kampo formulations have been accepted for ethical use (Tsutani, 1993). From 1967 to 1986, the 
ethical Kampo product approval process was based on a “consensus-based monograph” written 
by the Federation of Pharmaceutical Manufacturers’ Associations of Japan under the supervi-
sion of the Ministry of Health and Welfare [renamed the Ministry of Health, Labor, and Welfare 
(MHLW) in 2001], and not on clinical evidence. The indications on the label were based on 
symptoms, not traditional Kampo medicine theory or Western medicine diagnosis. A slight 
modification to these indications was made during the MHLW reevaluation of 1985–2014.

Kampo Herbal Formulas in Japan

Generally, Kampo formulations are extracts of herbal formulations and prepared as described 
in the classical Kampo literature (Motoo, 2008; Motoo et al., 2009, 2011). The struggle to 
implement randomized controlled trials (RCTs) of Kampo medicines has frequently been 
accredited to the usage of Kampo diagnosis. Because high-quality good manufacturing 
practice-based extracts of Kampo formulas for ethical use have been prescribed in RCTs, the 
reproducibility of RCT results has been very high. Kampo is used in a Western-style medical 
system in Japan; and the medical doctors who are educated in Western medicine, but have 
basic knowledge of Kampo, prescribe it. It is mandatory for doctors, not by law, but as 
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professionals, to have a basic knowledge of the indications for each Kampo formulation when 
prescribing, along with the knowledge of Western medical diagnosis. In 2011, 52% of 
Japanese medical doctors prescribed Kampo formulations based on Western medicine, 32% 
on Western medicine considering Kampo diagnosis, 10% on both Western medicine and 
Kampo medicine, and 6% on Kampo diagnosis, according to a survey by the Japan Kampo 
Medicines Manufacturers Association.

Kampo Diagnosis

Physical examination results serve as the basis for Kampo diagnosis, chiefly the abdominal 
palpation result, which is particular for Kampo medicine. Japan teaches Kampo medicine 
in all its 80 medical schools and it is part of the model core curriculum for medical educa-
tion as of 2001 set by the Association of Cooperative Researchers on Medical and Dental 
Education under the supervision of the Ministry of Education, Culture, Sports, Science, and 
Technology of Japan. Approximately 2150 Kampo experts (medical doctors) as of March 
2011 have been certified by the Japan Society for Oriental Medicine (JSOM); these experts 
have passed an examination and have completed a training program. Certainly, ordinary 
physicians who are not Kampo medicine experts can prescribe Kampo drugs, and health 
insurance essentially covers the cost of prescribed drugs as named in Western medicine for 
that particular disease. Hence, Japanese doctors are allowed to prescribe Kampo formula-
tions based on Western medical diagnosis. As it is not clear that this system is sufficient, 
evidence should be assembled from RCTs of Kampo medicines prescribed on the basis of 
Kampo diagnosis.

RCTs of Kampo medicines have been conducted in many clinical fields, like cardiology, 
gastroenterology, respirology, etc. The descriptions of Kampo products in the Japanese clinical 
practice guidelines have been investigated by the Committee for Evidence-Based Medicine of 
the JSOM, and the results of this investigation are presented (in “Clinical practice guidelines 
containing Kampo products in Japan,” in Japanese) to the public on the website 
(http://www.jsom.or.jp/medical/ebm/cpg/index.html). Scrutiny of the results reveals that con-
sumer packaged-goods developers have no adequate access to the evidence on Kampo.

In 2001, the first evidence-based study of Kampo treatment (EKAT project) was started, and 
in 2005, the first report was published. In 2005, an evidence report task force was established 
and in 2007, the EKAT project gained momentum. The EKAT 2010 (which was published in 
2010) contained the structured abstracts of 345 RCTs of Kampo formulations, and has been 
linked to the Cochrane library (CENTRAL) as a specialized register (Wieland et al., 2013; 
EKAT, 2010). EKAT 2013 was made available in July 2014 and it covers all previous 
archived structured abstracts. Nevertheless, not all the articles on Kampo RCTs contain 
comments from a Kampo perspective. Additionally, studies of Kampo diagnosis used in each 
RCT are unresolved.

http://www.jsom.or.jp/medical/ebm/cpg/index.html
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Heart Failure in Japan

According to the guidelines for the diagnosis and treatment of chronic heart failure (HF) of the 
American College of Cardiology/American Heart Association and the European Society of 
Cardiology, HF is defined as a multifaceted clinical disorder that can result from any structural 
or functional cardiac disorder that weakens the ability of the ventricle to fill with or eject blood 
(Hunt et al., 2005; Swedberg et al., 2005). Dyspnea and fatigue are the cardiac signs of HF, 
which may limit exercise tolerance, and fluid retention, which may lead to pulmonary conges-
tion and peripheral edema (Hunt et al., 2005; Swedberg et al., 2005). Morbidity and mortality in 
industrialized countries are caused mainly by HF (Jessup and Brozena, 2003). It is also a 
growing public health problem, mainly because of the aging of the population and the increase 
in the prevalence of HF among the elderly (Massie and Shah, 1997).

Very limited information is available on the characteristics and outcome of patients with HF 
in Japan (Itoh et al., 1992; Koseki et al., 2003; Shiba et al., 2005). Tsutsui et al. (2001) have 
studied the comprehensive analysis of experimental characteristics, management, and out-
come including mortality and HF-related readmission in Japan (Tsuchihashi et al., 2000, 
2001; Tsutsui et al., 2001). They validated that HF patients were elderly; comprised a larger 
population of women, particularly at higher age; and had a higher incidence of overt HF 
despite a relatively normal ejection fraction (EF). In their study they found that as many as 
35% of hospitalized patients with HF were readmitted within 1 year of hospital discharge. 
Earlier community-based studies also reported the same characteristics in the HF patient 
population (Kannel and Belanger, 1991; Cowie et al., 1999).

The Japanese cardiac registry of HF in cardiology (JCARECARD) was developed to provide 
a national prospective registry database describing the clinical characteristics, treatment, and 
outcomes of patients hospitalized because of worsening HF symptoms. It will also establish a 
framework for future initiatives to improve the outcomes of these patients. The prevalence of 
cardiovascular diseases in Japan remains low. The age-adjusted mortality from heart diseases 
has been declining recently. Shiba et al. have conducted a multicenter prospective cohort 
study of HF patients, named the Chronic HF Analysis and Registry, in the Tohoku district 
(CHART-1; n = 1278) since 2000. They report that the mortality rate of HF patients in Japan is 
high and is comparable with that seen in Western countries (Itoh et al., 1992; Koseki et al., 
2003; Shiba et al., 2005).

It is estimated that there are 1.0 million patients with HF, and the number of outpatients with 
left-ventricular dysfunction is predicted to gradually increase to 1.3 million by 2030 in Japan. 
Trends in coronary heart disease (CHD) mortality and coronary risk factors have not been 
uniform and may vary by sex, age, and region. In the two largest metropolitan areas, Tokyo 
and Osaka, where 17% of the total Japanese population resides, the CHD mortality decline 
was small for men 30–49 years of age compared with those residing in the rest of Japan (Itoh 
et al., 1992; Koseki et al., 2003; Shiba et al., 2005).
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Treatment for Heart Failure in Japan

From the CHART studies in Japan, it is clear that the use of renin–angiotensin system inhibi-
tors and β-blockers in HF patients increased from 69.1% and 27.9%, respectively, in 2000–4 
to 72.3% and 49.0% in 2006–10, whereas that of loop diuretics and digitalis decreased (Guo 
et al., 2013; Shiba and Shimokawa, 2008). In South Asian countries, it was reported that the 
most commonly used medications are β-blockers, angiotensin-converting enzyme (ACE) 
inhibitor/angiotensin receptor blocker, diuretics, and aldosterone antagonists (Cheung and 
Yung Cheung, 2014).

Although available data are limited, implantable cardioverter–defibrillators (ICDs) and/or 
cardiac resynchronization therapy are likely to be underused in Asian countries. In the 
CHART-2 study (n = 10,219), among 2778 patients with ischemic heart disease or dilated 
cardiomyopathy in New York Heart Association (NYHA) class II/III, 315 had a left- 
ventricular EF (LVEF) of ≤35% (Shiba and Shimokawa, 2008). Among them, according 
to the Japanese Circulation Society guidelines, 56 patients with a history of nonsustained 
ventricular tachycardia and the remaining 259 without it were considered to have class I 
and IIa recommendations for ICD implantation, respectively. However, the use of pro-
phylactic ICD was only 30.4% and 6.6% in each group, respectively (Satake et al., 2015). 
It is also estimated that ICDs are underused, particularly in South Asia, partly because of 
limited accessibility and affordability (Pillai and Ganapathi, 2013). Although long-term 
mortality data are limited, Yoo et al. (2014) reported that 1-year mortality after discharge 
was 9.2% in HF patients with reduced LVEF in South Korea (Yoo et al., 2014). In the 
JCARECARD study, patients with serum uric acid ≥7.4 mg/dL had higher rates of all-
cause death, cardiac death, rehospitalization, and all-cause death or rehospitalization due 
to worsening HF (Hamaguchi et al., 2011).

For treating HF patients at present, conventional therapeutic approaches are used, includ-
ing ACE inhibitors, β-blockers, and diuretics. Although several of them have shown  
an important effectiveness, HF remains the leading cardiovascular disease with an 
increasing hospitalization burden and an ongoing drain on health care expenditure 
(Ramani et al., 2010). Therefore, it remains necessary to search for alternative and 
complementary treatments, of which traditional Japanese medicine takes a good pro-
portion (Fu et al., 2011).

Kampo Medicine for Heart Failure Treatment

Distinctive herbal preparations are used in stable combinations to prepare the traditional 
Japanese pharmaceutical agents, Kampo medicines. Apart from Japan, these medicines are 
widely used in many parts of the world (Eisenberg et al., 1998; Stickel and Schuppan, 
2007). Improving the natural resilience, strengthening the habitus, preventing disease, and 
adjusting the internal balance are used by Kampo medicines to place attention on and 
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maintain basic health, thereby attracting worldwide attention (Zheng and Moritani, 2008). 
There is incomplete information on the cardiac effects of Kampo medicine in the literature, 
but from the available resources, this information is discussed in the following sections 
(Goldbeck-Wood, 1996; Inaki).

Mokuboito (Mu-Fang-Ji-Tang)

Mokuboito, a kind of Kampo formulation, has been used clinically for HF (Yakubu et al., 
2002). It has been noted that mokuboito improves HF symptoms and reduces the rank of 
NYHA classification and the concentration of plasma brain natriuretic peptide (BNP) 
(Kasahara et al., 2002). Mokuboito mainly contains four herbal drugs: Cinnamomi cortex 
(Fukuda et al., 1995), Sinomenium acutum, gypsum, and Ginseng radix (Satoh, 2005). As 
every ingredient contains many chemical compounds, the resultant effect of mokuboito is 
shown as a net of the complex interactions among a lot of enclosed ingredients. Traditionally, 
mokuboito has been used for patients with symptoms like wheezing, dark complexion, and 
deep tight pulse.

In voltage-clamp experiments that used guinea pig cardiomyocytes, sinomenine 
(1 mmol/L) and tetrandrine (100 μmol/L) suppressed the concentration of ionic currents 
dose dependently (Satoh, 2013). Similarly, they also affected the action potential configu-
rations. S. acutum (1 mg/mL) reduced the maximum rate of depolarization (Vmax). Among 
the ingredients in S. acutum, tetrandrine (30 μmol/L) and sinomenine (300 μmol/L) also 
had comparable effects, but magnoflorine (1 mmol/L) had little or no effect. Sinomenine 
eliminated dysrhythmias that were induced by excess cellular Ca2+. Even at critical 
administrations, these drugs exert active electropharmacological actions and cardiopro-
tection. Satoh (2005) demonstrated that mokuboito and its constituents displayed cardiac 
electropharmacological actions and exerted conservative actions on cardiomyocytes. 
Their findings indicate that mokuboito, S. acutum, and sinomenine have effective phar-
macological actions that improve chronic HF by recovering cardiac functions.

Chotosan (Diao-Teng-San)

Chotosan is used to treat brain and heart diseases effectively. In guinea pig ventricular cardio-
myocytes, chotosan and its main constituent, Uncariae cum uncis ramulus, at 0.1–1 mg/mL 
inhibited the Vmax and prolonged the action potential duration (APD) in a concentration-
dependent manner. Chotosan decreased Vmax by 15.4 ± 3.0% (p < .05) at 1 mg/mL, and pro-
longed 75% repolarization of APD by 1.2 ± 0.3% (p > .05) at 0.3 mg/mL. The APD 
prolongations were enhanced with an increase in the percentage repolarization from 50% 
repolarization to 90% repolarization. Washout recovered Vmax to almost control values, but 
failed to shorten all the APDs (Satoh, 2013).
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The main pharmacological action of chotosan would be vasodilatation, due to both endothe-
lium-dependent and -independent actions. It has been found to be involved in complicated 
mechanisms for the inhibition of ion channels and protein kinase (PK) C activity, and also for 
nitric oxide release (Satoh, 2013).

Keisibukuryogan (Gui-Zhi-Fu-Ling-Wan) and Tokakujokito (Tao-He-Cheng-Qi-Tang)

Kampo formulations such as tokakujokito, keishibukuryogan, tokishakuyakusan  
(dang-gui-shao-tao-san), and kamishoyosan (jia-wei-xiao-yao-san) help in vasodilatation 
responsible for the modulation of endothelium-derived releasing factor, endothelium-
derived hyperpolarizing factor, PKA, PKC, eicosanoids, phosphodiesterase, and K+/Ca2+ 
channels, and further help in antioxidative action. In rat aorta, they produced marked 
vasodilatation by over 80–90% at 1 mg/mL of each formulation. These Kampo formula-
tions improve vascular dysfunction that occurs with aging and can prevent the functional 
somatic syndrome (mibyo), which are clinically the disorders that present before the 
diagnosis of disease (Satoh, 2013).

Sinomenine

Sinomenine is one of the alkaloids extracted from the Chinese medical plant S. acutum. 
Sinomenine is known as one of the effective therapeutic drugs for HF and dysrhythmias, and 
may maintain cardiovascular functions by the modulation of cardiac ionic channels and blood 
vessels (Nishida and Satoh, 2007). Mokuboito, a Kampo formulation containing S. acutum, 
has been used for HF and improves HF symptoms and reduces NYHA class and plasma BNP 
concentration (Satoh, 2013).

Most recently, Satoh (2005) has demonstrated that sinomenine effectively modulates cardiac 
ionic channels. Sinomenine inhibits ICa and simultaneously produces an IK decrease in 
cardiomyocytes, which results in APD prolongation. Modulation of Ca2+ channels induced by 
sinomenine is similarly exerted in vascular smooth muscle cells. The cardioprotective action 
of sinomenine on rat acute myocardial ischemia has also been demonstrated using reperfusion 
injury induced by ligating the rat left coronary artery for 15 min and reopening. Sinomenine 
can inhibit the incidence of arrhythmias and reduce intracellular Ca2+ concentration (Xie and 
Jin, 1993).

Sinomenine has multiple vasodilating mechanisms. The vasodilating agent is one of the great 
useful tools for HF and regulates pre- and afterloads of the cardiovascular system. Therefore, 
sinomenine-induced vasodilating actions may improve cardiac functions via the regulation of 
both pre- and afterloads in HF. In the future, therefore, sinomenine as a cardioprotective drug 
may be expected to have a respectable effectiveness for HF, mediated through the modulation 
of cardiac ion channels (including the regulation for dysrhythmias) and blood vessels.
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Boiogito (TJ-20)

Boiogito, a traditional Japanese Kampo medicine, is prescribed as a remedy for arthritis, 
nephrosis, edema, hyperhidrosis, and obesity. In particular, it is effective for these diseases in 
patients with symptoms of fatigue, light complexion, and soft muscle. Boiogito is an extract 
composed of six herbal drugs including Sinomenium stem and Astragalus root. Sinomenine, 
an ingredient extracted from the Sinomenium stem, has demonstrated potential antiinflamma-
tory activity (Gautam et al., 2014). Gautam et al. (2014) reported for the first time on the 
beneficial effects of Japanese Kampo medicine (TJ-20), in combination with conventional 
treatment, for chronic HF patients with renal insufficiency. The administration of TJ-20 
significantly ameliorated renal function, decreased BNP levels, and improved NYHA func-
tional class from baseline. They enrolled 26 patients with cardiorenal syndrome [18 men; 
mean age, 77 ± 8.4 years; mean serum BNP, 241.5 ± 196.6 pg/mL; mean estimated glomerular 
filtration rate (eGFR), 40.02 ± 10.54 mL/min 1.73 m−2]. Treatment with TJ-20 was started at 
an average dose of 4.6 ± 1.5 g/day, which was increased to 5.2 ± 1.2 g/day at 3.5 months and to 
5.9 ± 1.5 g/day at 9.4 months. TJ-20 treatment significantly increased mean eGFR (mL/
min/1.73 m2) to 44.60 ± 10.76 at 3.5 months ( p = .001) and to 45.93 ± 11.57 at 9.4 months 
( p = .0004). In addition, the NYHA functional classification improved ( p = .019), and serum 
BNP levels decreased significantly to 195.5 ± 145.7 pg/mL at 3.5 months ( p = .008) and to 
163.3 ± 130.2 pg/mL at 9.4 months ( p = .007). The increase in eGFR had no correlation with 
the decrease in BNP level, indicating independent effects on both renal function and HF 
status. The addition of TJ-20, the Japanese Kampo boiogito, to standard HF treatment clearly 
demonstrated beneficial effects on the status of renal function and HF. The observations in the 
study of Gautam et al. (2014) suggest new strategies for utilizing traditional Japanese medi-
cine in the management of cardiorenal syndrome (Gautam et al., 2014).

Sanoshashinto (TJ-113)

Sanoshashinto (code name TJ-113) is a Kampo medicine composed of three medicinal herbs 
(Scutellariae radix, Coptidis rhizoma, and Rhei rhizoma; volume ratio 1:1:1) and is used to treat 
climacteric disorder. Sakanashi et al. (2013) demonstrated for the first time that long-term oral 
treatment with a clinical dosage of TJ-113 markedly improved cardiac dysfunction and infarct 
size following reperfusion injury in ovariectomized rats through its inhibition of inducible nitric 
oxide synthase (iNOS) expression, suppression of peroxynitrite formation, and restoration of 
manganese-dependent superoxide dismutase activity (Sakanashi et al., 2013).

They have shown that long-term treatment with a clinical dosage of TJ-113 for 4 weeks 
markedly improved cardiac functional and morphological changes. Additionally, it improved 
the oxidative changes by reducing myocardial iNOS expression and peroxynitrite levels with 
restored antioxidant activity. Importantly, those beneficial actions of TJ-113 were significantly 
inhibited by the estrogen receptor antagonist fulvestrant, and the phytoestrogen emodin, a 
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TJ-113 ingredient, mimicked the actions of TJ-113, suggesting involvement of emodin in the 
effects of TJ-113. The results of Sakanashi et al. (2013) provide the first evidence that long-
term treatment with TJ-113 protects the heart against reperfusion injury in a climacteric rat 
model (Sakanashi et al., 2013).

Tokishakuyakusan (TJ-23)

Tokishakuyakusan, a Japanese traditional herbal medicine, has a long history in Asia for 
the treatment of neurodegenerative, immune, and airway diseases. Aberle et al. (2003) 
examined the effect of TJ-23 on ventricular contractile function at the single cardiomyo-
cyte level (Aberle et al., 2003). Ventricular cardiomyocytes from adult rat hearts were 
stimulated to contract at 0.5 Hz, and their mechanical properties were evaluated using an 
IonOptix Myocam system. Contractile properties analyzed included peak shortening 
(PS), time to PS (TPS), time to 90% relengthening (TR90), and maximal velocity of 
shortening/relengthening (dL/dt). TJ-23 (108−105 mg/mL) exhibited significant augmen-
tation of PS, with a maximal response of 27.2%. TJ-23 at 107−105 mg/mL also increased 
dL/dt, shortened TR90, but had no effect on TPS. Pretreatment with the Na+–K+ ATPase 
inhibitor ouabain (1 M), removal of extracellular sodium from the contractile buffer 
(which inhibits the Na+/Ca2+ exchanger), or both concurrently abolished the positive 
effect of TJ-23 in cell shortening without inhibiting the baseline cell shortening (Aberle 
et al., 2003). The study of Aberle et al. (2003) demonstrates a direct cardiac enhancement 
of TJ-23 at the ventricular cardiomyocyte level, possibly through a Na+–K+ ATPase and/
or a Na+/Ca2+ exchanger-associated mechanism.

Cardiac Effects of Clinically Available Kampo Medicines

Sugiyama et al. (2002) studied the chronotropic and inotropic effects of 10 kinds of clinically 
available Kampo extracts [kakkonto (TJ-1), daisaikoto (TJ-8), boiogito (TJ-20), choreito 
(TJ-40), rokumigan (TJ-87), tsudosan (TJ-105), goshajinkigan (TJ-107), sanoshashinto 
(TJ-113), saireito (TJ-114), and inchingoreisan (TJ-117)] using canine isolated blood- 
perfused heart preparations. They found that intracoronary injections of TJ-1, TJ-20, TJ-105, 
and TJ-113 increased the sinoatrial rate and developed tension in papillary muscle in a 
dose-related manner, which was significantly attenuated by pretreatment of the preparations 
with the β-blocker propranolol. Meanwhile, the other extracts hardly affected these param-
eters. TJ-1, TJ-20, and TJ-113 increased the adenylate cyclase activity in a dose-related 
manner, but their potency was significantly less compared with that of an equivalent concen-
tration of isoproterenol. Moreover, TJ-105 did not increase the adenylate cyclase activity. In 
their study the authors showed that TJ-1, TJ-20, TJ-105, and TJ-113 possess positive chrono-
tropic and inotropic actions, which may be exerted through the direct stimulation of the 
β-adrenoceptor and/or norepinephrine release from the postganglionic nerve terminals in the 
heart (Sugiyama et al., 2002).
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Another study conducted by Sugiyama and Hashimoto (1989) demonstrated that TJ-15, 
TJ-36, and TJ-119, out of 10 Kampo extracts, produced dose-dependent positive chronotropic 
and inotropic effects and the results indicated that these three drugs act as β-adrenoceptor 
agonists to produce clinically useful cardiac effects (Sugiyama and Hashimoto, 1989).

Conclusion

In summary, Japanese Kampo medicines have shown potent cardioprotective actions in 
various studies conducted by many investigators. The observations of many clinical studies 
suggest a novel strategic approach for utilizing traditional Japanese Kampo medicines in the 
supportive care of HF and for better heart function.
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CHAPTER 7

Kampo Medicine for Hypertension and 
Related Disorders
Sahana S. Babu, Rajarajan A. Thandavarayan, Prasanna Krishnamurthy
Houston Methodist Research Institute, Houston, TX, United States

Background

Kampo medicine, the Japanese herbal medicine, has reemerged as an individualized treatment 
system with a long tradition, in which the overall condition of the patient and his or her 
constitut1ion are of real importance (Watanabe et al., 2011). Kampo has a holistic therapeutic 
approach, as the mind and body are seen as one entity. The therapeutic aim is to relieve 
symptoms and to restore harmony in bodily functions. The treatment regime is based on 
symptoms, in contrast to Western medicine, which seeks to target the sick parts of the body to 
identify and remove the cause of a sickness (Motoo et al., 2011). The basic concept underly-
ing Kampo medicine is the methodology referred to as “matching of pattern and formula,” 
which was emphasized by the physician Todo Yoshimasu. This methodology follows the 
principle that an appropriate treatment could be administered if a set pattern could be identi-
fied (Watanabe et al., 2011; Yakubo et al., 2014). Kampo medical treatments have trans-
formed over time, with Kampo and Western/European medicines being combined in the 18th 
century by the Japanese surgeon Dr. Seishu Hanaoka, using Kampo mainly for internal 
medicine and European medicine for surgery (Yakubo et al., 2014).

Principally, Kampo medicine consists of formulas that are mixtures of the crude extracts of 
several herbs, each of which contains multiple components (Hayasaka et al., 2012). Thus, 
Kampo medicines are composed of not only one drug, but are used in combination with 
several other medicines depending on each symptom. These herbal medicines are efficacious 
for treating several human diseases such as hypertension, ocular disorders associated with 
type 1 diabetes mellitus, cancer, and primary dysmenorrhea (Arakawa et al., 2006; Hayasaka 
et al., 2012; Takeda et al., 2012; Terauchi et al., 2011).

Hypertension

Hypertension is a major predisposing factor for vascular dysfunction that leads to increased 
cardiovascular risk (Wojtowicz et al., 2010). In addition to others, we have characterized 
several molecular signaling pathways (such as mechanotransduction by zyxin) that lead to 
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hypertension-induced abnormal vascular remodeling, as a potential contributor to altered 
heart function (Beech, 2013; Ghosh et al., 2015; Krishnamurthy et al., 2010; Suresh Babu 
et al., 2012). High blood pressure also contributes to cerebrovascular disease, which in turn 
determines neurobiologic alterations (such as β-amyloid accumulation) resulting in neuro-
pathologic damage and vascular dementia (Paglieri et al., 2008). Despite novel inventions in 
molecular research, hypertension-associated disorders remain as the major cause of death 
worldwide. Hypertension-associated disorders include aneurysms, eye damage, chronic 
kidney disease, peripheral artery disease, stroke, heart attack, heart failure, and cognitive 
decline such as memory loss, difficulty finding words, shoulder stiffness, headache, and 
dizziness (Lackland and Weber, 2015; Novak and Hajjar, 2010). Loss of cognitive function is 
one the most devastating manifestations of hypertension-induced vascular disease, contribut-
ing significantly to increased mortality (Gasecki et al., 2013). In addition, the remedial 
measures for hypertension and related disorders are still under investigation.

Kampo Medicine Used in Hypertension

Kampo has been used for the purpose of relieving hypertension-related symptoms such as 
headache, dizziness, rush of blood to the head, shoulder stiffness, and tinnitus. Such Kampo 
medicines include shichimotsukokato (SKT), orengedokuto, keishibukuryogan, the Apiaceae 
family including Angelica sinensis and Apium graveolens, baicalin from Scutellaria baicalen-
sis, and saikokaryukotsuboreito (Fig. 7.1 and Table 7.1).

Shichimotsukokato

SKT is a Kampo formula comprising Astragalus root, Phellodendron bark, Rehmannia root, 
peony root, Cnidium rhizome, Japanese Angelica root, and Uncaria hook. SKT is prescribed 
to hypertensive patients with a sensation of a rush of blood to the head, shoulder stiffness, 
tinnitus, and dull headache (Bai et al., 2012). SKT administration has been shown by several 
studies to have antihypertensive effects (Bai et al., 2012; Hiwara et al., 1994; Ma et al., 2016; 
Ono et al., 2013). Antihypertensive effects of SKT in nephrectomized Wistar rats were 
mediated by the dimethylaminohydrolase–dimethylarginine–nitric oxide pathway (Bai et al., 
2012). SKT lowered systolic blood pressure in experimental animal models of hypertension 
(spontaneously hypertensive rats—SHRs) and displayed renoprotective effects in this animal 
model by decreasing urinary albumin excretion. Antialbuminuric effects of SKT were associ-
ated with the amelioration of the loss of the critical podocyte proteins and components of the 
endocytic machinery that mediates the reabsorption of albumin in the renal proximal tubules 
of SHRs. A notable loss of chloride channel 5 (ClC-5) in the proximal renal tubules occurred 
in the SHR control group. Thus, the mechanism of SKT in reducing urinary albumin excre-
tion is mediated at least partly by prevention of the loss of ClC-5 in the renal cortex of SHRs 
(Ma et al., 2016).



Figure 7.1: Schematic Representation of Kampo Medicines Used in Hypertension.
Hypertension or increased blood pressure leads to increased vascular remodeling and loss of 

cognitive function, leading to heart failure. Our hypothesis that the use of Kampo medicine could 
reduce hypertension-induced vascular remodeling and improve cognitive function, which restores 

heart function.

Table 7.1: Kampo Medicines Used in Hypertension

Kampo Medicine Composition Effect on Hypertensive Symptoms

Shichimotsukokato Astragalus root, Phellodendron bark, 
Rehmannia root, peony root, Cnidium 
rhizome, Japanese Angelica root, and 

Uncaria hook

Reduces sensation of a rush of 
blood to the head, shoulder 
stiffness, tinnitus, and dull 

headache
Tsumura orengedokuto extract Four herbal drugs Reduces blood pressure, stress, or 

hyperactivation of the sympathetic 
nervous system, such as anger, 

stress, anxiety, and fear
Keishibukuryogan Cinnamomum cassia Blume, Paeonia 

lactiflora Pallas, Paeonia suffruticosa 
Andrews, Prunus persica Batsch, and 

Poria cocos Wolf

Improves subjective sleep distur-
bances, alleviates perspiration

Reduces systolic/diastolic pressure 
and heart rate

Apiaceae family, Angelica sinensis Root, ferulic acid, and Z-ligustilide Decreases pulmonary arterial 
pressure and increases cardiac 

output
Apiaceae family, Apium graveolens Seed/celery Displays vasorelaxant activity with 

antihypertensive effect
Baicalin Flavonoid compound from the dry 

roots of Scutellaria baicalensis Georgi
Represses the elevation of 

right-ventricular systolic pressure
Attenuates the pulmonary vascular 

structure remodeling of pulmo-
nary arterioles induced by chronic 

hypoxia
Saikokaryukotsuboreito Herbal kampo formula Decreases oxidative stress
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Orengedokuto

Tsumura’s orengedokuto extract, a Kampo medicine in granular form containing four herbal 
drugs, was administered to hypertensive patients, and an improvement in accessory symptoms 
of hypertension was observed (Arakawa et al., 2006; Motoo et al., 2014). Furthermore, 
orengedokuto reduced spontaneous platelet activation in patients after oral administration 
(Kimura et al., 2006). These studies targeted the symptoms related to stress or hyperactivation 
of the sympathetic nervous system, such as anger, stress, anxiety, and fear. In this multicenter 
double-blind clinical trial, blood pressure tended to decrease in response to treatment. 
However, a significant improvement in accessory symptoms was observed. Orengedokuto 
extract showed more efficacy compared with benzodiazepine anxiolytics in this study of 
essential hypertension (Arakawa et al., 2006).

Keishibukuryogan

Keishibukuryogan (KBG) is one of the Kampo medicines, composed of five medicinal plants, 
Cinnamomum cassia Blume (Cinnamomi cortex), Paeonia lactiflora Pallas (Paeoniae radix), 
Paeonia suffruticosa Andrews (Moutan cortex), Prunus persica Batsch (Persicae semen), and 
Poria cocos Wolf (hoelen) (Nozaki et al., 2006). KBG has been widely administered to 
patients with blood stagnation to improve blood circulation (Yoshihisa et al., 2010). Terauchi 
et al. (2011) showed that patients who received KBG treatment over a period of 5 months 
showed improved subjective sleep disturbances, alleviated perspiration, and reduced systolic/
diastolic pressure and heart rate (Terauchi et al., 2011). KBG has also been reported to have a 
beneficial effect on vascular endothelial function in patients with metabolic syndrome-related 
factors assessed by reactive hyperemia peripheral arterial tonometry (Nagata et al., 2012). 
Mechanistically, KBG protects vascular function by causing a significant decrease in vaso-
contraction induced by free radicals and contractive prostanoids and a further decrease in 
serum NO2

−/NO3
− and blood viscosity (Goto et al., 2004).

Apiaceae: Angelica sinensis and Apium graveolens

Several extracts from the family Apiaceae, including A. sinensis and A. graveolens, are 
used commonly in Kampo medicine (Jorge et al., 2013). Angelica species of herbs, known 
as toki in Japanese, are usually a root containing ferulic acid and Z-ligustilide and used as 
a substitute for the crude drug toki in Kampo medicine (Zhao et al., 2003). Hypertensive 
patients were treated with 25% A. sinensis to investigate changes in hemodynamics, 
pulmonary function, and blood gas. The study showed that mean pulmonary arterial 
pressure was decreased and cardiac output was increased significantly in the patients (Xu 
et al., 1992). The extracts obtained from A. graveolens, a celery used commonly in Kampo 
medicine, has a vasorelaxant activity with an antihypertensive effect (Jorge et al., 2013). In 
addition, a study that investigated the effects of various A. graveolens seed extracts on 
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blood pressure in normotensive and deoxycorticosterone acetate–induced hypertensive rats 
confirmed that these extracts have antihypertensive properties, which appear to be attribut-
able to the actions of active hydrophobic constituents such as n-butylphthalide, and can be 
considered as antihypertensive agents in the chronic treatment of elevated blood pressure 
(Moghadam et al., 2013).

Scutellaria baicalensis (Baicalin)

Baicalin, a flavonoid Kampo compound purified from the dry roots of S. baicalensis Georgi, 
has been shown to possess the potential to be used as a novel drug in the treatment of pulmo-
nary arterial hypertension (PAH) pathology (Huang et al., 2014). PAH is a cardiovascular 
disease characterized by enhanced pulmonary artery smooth muscle cell (SMC) proliferation 
and suppressed apoptosis (Zhang et al., 2014). An in vitro study showed that baicalin antago-
nizes hypoxia-inducible factor-α and aryl hydrocarbon receptor expression and subsequently 
decreases SMC proliferation and the phenotypic switch (Huang et al., 2014). In addition, 
baicalin reversed the hypoxia-induced reduction of p27 and increased AKT/protein kinase B 
phosphorylation both in vivo and in vitro (Zhang et al., 2014). In vivo, baicalin repressed the 
elevation of right-ventricular systolic pressure and attenuated the pulmonary vascular struc-
ture remodeling of pulmonary arterioles induced by chronic hypoxia and, thus, effectively 
attenuated hypoxic pulmonary hypertension (Zhang et al., 2014).

Saikokaryukotsuboreito

Saikokaryukotsuboreito (SKRBT) is a Japanese Kampo medicine used clinically for the 
treatment of hypertension, atherosclerosis, and hyperlipidemia (Hattori et al., 2010; Wei et al., 
1997). SKRBT has been shown to be a feasible herbal medicine that protects against cardio-
vascular diseases through an increase in endothelial progenitor cell (EPC) function along with 
antioxidative effects (Iijima et al., 2013). EPCs are known to repair vascular injuries and the 
treatment with SKRBT reduced serum interleukin-6 level and increased EPC colony numbers 
significantly with a decrease in oxidative stress and without affecting blood pressure in SHRs 
(Iijima et al., 2013). Thus, SKRBT may affect the link between chronic inflammation and 
cardiovascular disease.

Clinical Application

The clinical efficacy of Kampo medicine has been tested in the treatment of several  
disorders. It improves accessory symptoms of hypertension, cancer treatment, and primary 
dysmenorrhea (Oya et al., 2008; Takeda et al., 2012; Terauchi et al., 2011). The clinical  
use of Kampo was made more appealing as a form of treatment by the “matching of pattern 
and formula” methodology according to some studies (Watanabe et al., 2011; Yakubo  
et al., 2014).
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Kampo can be used in combination with Western medicine to avoid the adverse side effects of 
certain drugs (Arai et al., 2014; Yamakawa et al., 2013). For instance, the retrospective 
analysis by Arai et al. at the Pain Center of Aichi Medical University Hospital showed that 
two-thirds of the chronic pain patients experienced further pain improvement with the use of 
Kampo medicine combined with Western medicine. Steroids used as antiinflammatory drugs 
are helpful in treating inflammatory conditions but lead to the development of serious side 
effects that can harm the central nervous system and could lead to increased risk of cardiovas-
cular diseases like heart failure and often limit their long-term use (Kallinich, 2015). Thus, 
considering the requirement for nonsteroidal antiinflammatory drugs, Kampo medicines can 
be introduced into clinical studies to reduce the severity of the condition (Oya et al., 2008).

Several Kampo medicines described in this chapter have been used in patients at clinically 
relevant doses. Patients treated with KBG showed improved subjective sleep disturbances and 
reduced systolic/diastolic pressure and heart rate (Terauchi et al., 2011). Kimura et al. demon-
strated the inhibitory activity of orengedokuto on both platelet aggregation and platelet 
activation at a clinically relevant dose (Kimura et al., 2006). Administration of A. sinensis 
decreased pulmonary arterial pressure significantly in hypertensive patients (Xu et al., 1992). 
Baicalin drug has the potential to treat PAH pathology (Huang et al., 2014). SKRBT’s 
beneficial effect against cytokines has been used to treat patients with hypogonadism-related 
symptoms (Tsujimura et al., 2011). Thus, Kampo medicine could be used to improve hyper-
tension-associated symptoms (Fig. 7.1).

Kampo in Health Care

The study by Watanabe et al. (2011) that tested Kampo formulas reported that 148 formulas 
can be prescribed within the health insurance system and are listed on the Japanese insurance 
program (Watanabe et al., 2011; Yakubo et al., 2014). Kampo medicine has government-regu-
lated prescription drugs and has been used under Japan’s national health insurance scheme for 
46 years (Katayama et al., 2013). In addition, the World Health Organization has set out to 
create an international classification of traditional Kampo medicines and plans to incorporate 
it into the International Statistical Classification of Diseases and Related Health Problems 
(Katayama et al., 2013; Watanabe et al., 2012).

Conclusion

Kampo is a holistic and individualized treatment with a long tradition, and future research is 
necessary to standardize Kampo diagnosis, which would help physicians to integrate Kampo 
medicine into their practice. The clinical efficacy of most Kampo medicines discussed in this 
chapter has been tested and thus, they could be used as a novel therapeutic approach based on 
traditional herbs to address hypertension and associated disorders.
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Introduction

There is a long history of the use of Japanese Kampo medicines for the treatment of diabetes 
mellitus and these medicines are now gaining favorable attention. Despite better blood 
glucose level control offered by Western medicine, Japanese Kampo medicines can be 
adopted for the treatment of diabetes mellitus because of their favorable safety profile over 
Western medicine. Here we illustrate the disease state of diabetes mellitus and the use of 
Kampo medicines for the treatment of diabetes mellitus.

The Disease State of Diabetes Mellitus

“Syo-katsu,” a term that originated in China and has been used since 50 BCE, refers to 
symptoms that resemble diabetes mellitus. The symptoms of syo-katsu consist of thirst and 
polyuria, which are very similar to the symptoms of diabetes mellitus. Diabetes mellitus can 
be divided into three states of medical conditions: “jou-syou,” “chu-syou,” and “ka-shou.” 
The disease states of jou-syou are thirst, polyuria, and body weight loss, which are initial 
symptoms of diabetes mellitus of the nonobese type. Similarly, the disease states of chu-syou 
are hunger, bulimia, and severe body weight loss, which belong to the obesity type. Finally, 
the disease states of ka-shou are polyuria, red tongue, and darkish face, which are the 
advanced symptoms of diabetes mellitus. In general practice, we can use byakkokaninjinto 
to treat the patients with jou-syou, tyouijoukito to treat the patients with chu-syou, and 
rokumigan to treat the patients with ka-shou.

Treatment of Diabetes Mellitus Using Japanese Kampo Medicines

We can divide the treatment of diabetes mellitus using Kampo medicines into three  
patterns: (1) hyperglycemia, (2) subjective symptoms, and (3) complications of diabetes 
mellitus.
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Hyperglycemia

Byakkokaninjinto, made from sekkou, chimo, ninjin, kyoumai, and kanzo, is used to treat 
patients with the main symptoms, such as thirst and polydipsia, belonging to the jou-syou 
category. Sekkou and chimo are known for their effect of decreasing blood glucose levels 
(Suzuki et al., 1984). It is reported that byakkokaninjinto improved the blood glucose 
levels of diabetes mellitus model mice (Nagayoshi et al., 1966). In addition, it is reported 
that bofutsusyosan and gosyajinkigan have the effect of improving insulin resistance 
(Uno et al., 2005).

Subjective Symptoms
Thirst, Polydipsia, and Polyuria

Byakkokaninjinto is used to treat patients having thirst, polydipsia, and polyuria. Goreisan is 
used to treat patients having thirst, polydipsia, edema, and oliguria. Hachimijiougan is used to 
treat patients having weakness of the lower limbs, chills, numbness, and nocturnal inconti-
nence. Gosyajinkigan, which is made from goshitsu, syazenshi, and hachimijiougan, is used 
to treat patients having prominent chills of the lower limbs and edema. Seishinrenshiin is used 
to treat patients with gastrointestinal weakness, chills, residual urine, frequent urination, 
oversensitivity, and insomnia (Fukuzawa, 2015).

Fatigue

Juzentaihoto is used to treat patients having fatigue, tendency toward anemia, chillness of the 
limbs, and drying of the skin and mucosa. Hochuekkito is used to treat patients with fatigue 
of the limbs, gastrointestinal weakness, appetite loss, and postprandial sleepiness (Fukuzawa, 
2015).

Obesity

Daisaikoto is used to treat patients with obesity, shoulder stiffness, and constipation. It is also 
used to treat patients having hypertension and dyslipidemia. Bofutsusyosan is used to treat 
patients with obesity, pot belly, rush of blood to the head, and constipation. Bouiougito is 
used to treat patients having fatigue, flabby skin, edema, excessive sweating, and arthralgia 
(Shimada et al., 2011).

Yokukansan is reported to significantly decrease the body weight loss of the patients with 
obesity. It is reported that daisaikoto, bofutsusyosan, and bouiougito decrease body weight by 
improving lipid metabolism and decreasing fat tissue (Yoshida et al., 1995a,b,c; Li et al., 
2009; Akagiri et al., 2008; Ohira et al., 2015). Bofutsusyosan is reported to have the effect of 
decreasing body weight (Iwasaki et al., 2007; Itoh et al., 2005). In addition, bofutsusyosan 
also has the effects of decreasing visceral fat, blood glucose levels, and blood cholesterol 
levels (Hiroki et al., 2004).
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Complications of Diabetes Mellitus
Diabetic Neuropathy

The patients with diabetes mellitus also have frequent muscle cramps. Shakuyakukanzoto has 
been reported to have rapid effects on muscle cramps so that it can be used for the treatment 
of diabetes-associated muscle cramps (Yoshida et al., 1995a,b,c). Similarly, hachimijiougan 
has the effect of relieving numbness. There is a report suggesting that gosyajinkigan signifi-
cantly relieved numbness and was superior to mecobalamin (Sato et al., 2006).

Dysautonomia
Orthostatic Hypotension

Hangebyakujutsutenmato is used to treat patients with gastrointestinal weakness, dizziness, 
and headache. Similarly, reikeijuchukanto is used to treat patients having dizziness due to bad 
metabolism, palpitation, rush of blood to the head, headache, and decreased urine volume 
(Fukuzawa, 2015).

Symptoms of Upper Digestive Tract, Stool Abnormalities

Hangesyakushinto, rikkunshito, and ninjinto are used to treat patients having gastric atony 
(such as dull feeling in the stomach). Hangesyakushinto, shinbuto, and keishikasyakuyakuto 
are used to treat patients having diarrhea. Keishikasyakuyakudaioto and mashijingan are used 
to treat the patients having constipation (Fukuzawa, 2015).

Neogenic Bladder Dysfunction, Impotence

Hachimijiougan, gosyajinkigan, and seishinrennshiin are used to treat patients with neogenic 
bladder dysfunction. Similarly, hachimijiougan is used to treat patients having impotence and 
sexual debility (Fukuzawa, 2015).

Diabetic Nephropathy

Saireito, which includes syousaikoto and goreisan, has beneficial effects on the treatment of 
nephrotic syndrome, and it is reported that saireito treatment has improved the clinical 
condition of microalbuminuria (Aiso et al., 2011). Saireito is also used to treat patients with 
thirst, edema, and dizziness. Tokishakuyakusan is used to treat patients with cold hands and 
feet, edema, and dizziness. Seishinrennshiin is used to treat patients with gastrointestinal 
weakness, pollakiuria, residual urine, urodynia, and dysuria (Fukuzawa, 2015).

Diabetic Retinopathy

Keishibukuryogan is used to treat patients experiencing chills and rush of blood to the head. 
Unseiin, which includes shimotsuto and orengedokuto, is used to treat patients with chills, 
rush of blood to the head, irritation, dry skin and eyes, and cerebral hemorrhage (Fukuzawa, 
2015).
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Conclusion

The clinical use of Japanese Kampo medicines for the treatment of patients with diabetes 
mellitus is increasing. There are several reports of the beneficial effects of Kampo medicines 
in treating patients with diabetes mellitus. We have given a list of a few important Kampo 
medicines used in the treatment of diabetes mellitus and its symptoms in Table 8.1. The 
identification of the possible mechanisms of action of these Kampo medicines would further 
improve their potential usage for the treatment of various disease conditions.
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Introduction

Kampo medicine is based on Chinese herbal remedies first introduced into Japan via Korea 
around the 5th century. It was subsequently modified to suit the environment and cultural 
practices of the 17th and 18th centuries (the Edo era) and adapted to Japanese culture. During 
the Edo period (1603–1867), Kampo medicine entered upon a new phase of development 
after a long period of inner conflict had come to an end. The Edo era was a dynamic period of 
innovation for Kampo, during which various medical theories and practices evolved. Kampo 
medicine was the main medical treatment in Japan until the introduction of Western medicine 
from Europe several hundred years ago (Motoo et al., 2009; Okamoto et al., 2005). Kampo 
also reads as Kanpo, literally meaning “method from the Han period (206 BCE to AD 220) of 
ancient China.” The Han method refers to the herbal system of China that developed during 
the Han dynasty. The traditional herbal medicines used in China have more than 2000 years of 
history. Kampo encompasses acupuncture, moxibustion, and other components of the Chinese 
medical system, but it relies primarily on prescription of herbal formulas.

Although Kampo medicine has its origins in traditional Chinese medicine (TCM) it differs 
from TCM in many respects. TCM emphasizes the Yin and Yang theory of five elements, 
which adopts the traditional concepts of East Asian natural philosophy. Japanese Kampo favors 
diagnostic methods that directly relate the symptoms to the therapy, bypassing speculative 
concepts. TCM prescriptions are individualized at the herbal level, whereas Kampo medicine 
is individualized at the formula level. Kampo medicine has a simplified prescription pattern. 
Abdominal findings and diagnoses are uniquely developed and used widely in Kampo  
compared to TCM (Yu et al., 2006). Furthermore, some Japanese physicians have criticized the 
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highly theoretical and speculative nature of Chinese medicine as being inadequate to meet the 
problems of everyday practice. The strongest critique came from Yoshimasu Todo in the 18th 
century, who stated that “In clinical medicine, we should only rely on what we actually have 
observed by examination of the patient.” In Kampo therapy, the diagnosis is based on examina-
tion of the abdomen, for which a refined palpation technique called fukushin has been  
developed. Practitioners believe that the results from the abdominal palpation give additional 
clinical information for selecting the most appropriate herbal prescription for the individual 
patient. Abdominal palpation as a diagnostic procedure has a strong influence on Kampo 
therapy even today (Fujikawa, 1979; Otsuka, 1988). Since 1971, traditional Kampo  
prescriptions have been included in the Japanese national health insurance drugs list. Today, 
148 kinds of Kampo formulas are prescribed under the same. According to a survey by the 
journal Nikkei Medical, the application of Kampo has steadily increased, and more than 70% 
of physicians prescribe Kampo drugs today (Watanabe et al., 2011).

In Western countries, herbal therapies from different origins have received considerable atten-
tion. Especially, Chinese herbal medicines, as part of TCM, are receiving increasing interest. 
Globally, TCM is still far more visible than Kampo. Kampo drugs are available over the 
counter, meeting Japanese good manufacturing practice criteria. However, as Japanese pharma-
ceutical companies have started clinical trials in the United States, several drugs have already 
been registered as investigational new drugs by the Food and Drug Administration. Safety and 
toxicity data from Japan are generally accepted by the US and European agencies (Watanabe 
et al., 2011). To increase the visibility and application of Kampo medicine globally, in 2001, the 
Japanese Ministry of Education, Culture, Sports, Science, and Technology included Kampo 
medical education as part of the core curriculum of medical schools and today, a total of 80 
medical schools provide Kampo medical education (Arai et al., 2012; Nishimura et al., 2009).

Role of Kampo in Age-Related Brain Disorders

Aging is an inevitable complex phenomenon, associated with functional senescence in most 
organisms (higher organisms). Among the various theories of aging, the free radical theory 
postulates that lifelong accumulation of oxidative damage and a dwindling antioxidant 
defense system cause induction of oxidative stress via excessive generation of reactive 
oxygen species (ROS), which leads to the formation of oxidatively modified macromolecules, 
including proteins (Uversky and Anthony, 2007). On the other hand, the brain is rich in 
polyunsaturated fatty acids and catecholamines as oxidizable substrates and relatively defi-
cient in antioxidant defenses, compared with other organs, and therefore is highly susceptible 
to oxidative damage (Chong et al., 2005). Kampo medicine targets age-related diseases to 
prevent and ameliorate the “mibyou” condition, also known as the presymptomatic or sub-
healthy condition. The pathology of mibyou is not well understood; however, oxidative stress 
is an underlying basic etiology associated with many aging-related diseases, and thus psycho-
logically induced oxidative stress, especially in the brain, is considered one of the pathologies 
of mibyou (Konishi, 2009). Indeed, ROS are constantly produced through the high 
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consumption of oxygen for energy metabolism and also from the metabolic processes of 
neurotransmitter molecules. Thus the oxidative stress-induced neuronal damage and cell 
death play critical roles in the pathogenesis of neurodegenerative disorders such as 
Alzheimer’s disease (AD) (Kidd, 2008; Nunomura et al., 2006) and Parkinson’s disease (PD) 
(Danielson and Andersen, 2008; Ebadi and Sharma, 2006). Because these neurodegenerative 
diseases are considered serious factors that decrease the quality of life in a long-lived society, 
the prevention of cerebral oxidative stress is an emergent social task. In this context, Japanese 
Kampo medicines would be an interesting target of study for their preventive and therapeutic 
effects on oxidative stress-related brain disorders. In this chapter, we aim to enumerate the 
various Kampo medicines with evidence for their potential in various age-related neurological 
disorders such as AD and PD and also in other neuropsychiatric disorders.

Kampo Medicine in Dementia

Dementia refers to a group of symptoms that are of a typically chronic and progressive 
nature. The dementia syndrome involves disturbances of multiple higher cortical functions, 
such as memory, thinking, orientation, perception, and behavior, which are severe enough 
to affect the ability to perform everyday activities. Cognitive decline is often accompanied 
by deterioration in emotional control, social behavior, or motivation. The most common 
forms of dementia are AD (60–70% of cases) dementia, vascular dementia (VaD), demen-
tia with Lewy bodies (DLB), PD dementia, and frontotemporal dementia (Burckhardt 
et al., 2016).

Clinical Studies

In addition to dementia, the descriptive term “behavioral and psychological symptoms of demen-
tia” (BPSD) is used to cover a range of noncognitive disturbances, including anxiety, depression, 
irritability, aggression, agitation, eating disorders, and inappropriate social or sexual behaviors. 
BPSD are very frequent, so that 90% of demented patients have at least one. The pathophysiology 
of BPSD is related to an imbalance between the various neurotransmitters, such as acetylcholine, 
serotonin, dopamine, and noradrenaline (de Caires and Steenkamp, 2010). Yokukansan (YKS) 
(TJ-54), also called yi-gan san in Chinese, is composed of seven herbal mixtures (Table 9.1). In 
2005, Iwasaki et al., reported the first case-controlled study of YKS on dementia. This study states 
that 4 weeks of treatment with YKS significantly improved scores on both the Neuropsychiatric 
Inventory (NPI) for the assessment of BPSD and the Barthel Index (BI) for activities of daily 
living in 52 patients with mild to severe dementia (Iwasaki et al., 2005a,b). Reports from various 
studies show the application of YKS in various types of dementia such as AD, PD, VaD, and DLB. 
In Table 9.3, we have listed various study models that used YKS in patients with different types of 
dementia. Chotosan (CTS), composed of 11 different crude drugs (Table 9.1), is reported to have 
beneficial effects on dementia patients. In a clinical study CTS administered at the dose of 7.5  
g/kg/day improved both electrophysiological indices related to attention and decision-making  
and neuropsychological test scores in chronic stroke patients with mild cognitive impairment 
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(Yamaguchi et al., 2004). In another double-blind, randomized, placebo-controlled study, CTS 
treatment improved the cognitive functions and activities of daily living in AD and VaD patients 
compared to placebo (Matsumoto et al., 2013).

Preclinical Studies

In Tg2576, AD mouse model, treatment with YKS improved learning and cognitive defects as 
well as decreased anxiety-like behavior (Tabuchi et al., 2009).

Kampo Medicines in Depression

Depression is a momentary feeling of sadness or despondency, most often related to a perceived 
loss or sense of helplessness about a particular event, and often involves biological, psychologi-
cal, and social elements that mainly affect concentration or interest in life. According to the 
diagnostic criteria for major depression in the Diagnostic and Statistical Manual of Mental 
Disorders (DSM)-IV, the list of symptoms that should be considered for the diagnosis of major 
depression is as follows: sadness (or irritability in children), loss of interest or pleasure in usual 
activities, changes in appetite (increased or decreased) or weight, disturbed sleep (insomnia or 
hypersomnia), psychomotor agitation or retardation, fatigue or loss of energy, feelings of guilt, 
self-blame, decreased ability to concentrate or make decisions, and thinking about or planning 
suicide or suicidal behavior (Dobson and David, 2008). Only five symptoms from this list are 
required for a diagnosis of depression, yet individuals can experience more than this minimum 
in increasingly severe cases. Diagnostically, at least one of these symptoms must include 
pervasive sadness or loss of interest, although this requirement could be refined in future 
versions of the DSM on the basis of recent and future research (Zimmerman et al., 2006). In 

Table 9.1: Herbal Constituents of Kampo Medicines

Yokukansan (g) 
(Okamoto et al., 2014)

Chotosan (Parts) 
(Okamoto et al., 2014)

Kososan (g) (Ito et al., 
2009)

Kamishoyosan (g) 
(Mizowaki et al., 2001)

Japanese Angelica root (3)
Atractylodes lancea rhizome 

(4)
Bupleurum root (2)

Poria sclerotium (4)
Glycyrrhiza root (1.5)
Cnidium rhizome (3)

Uncaria hook (3)

Uncariae cum uncis 
ramulus (3)

Citri reticulatae pericar-
pium (3)

Pinelliae rhizoma (3)
Ophiopogonis radix (3)

Poria (3)
Ginseng radix (2)

Saposhnikoviae radix (2)
Chrysanthemi flos (2)
Glycyrrhizae radix (1)
Zingiberis rhizoma (1)
Gypsum fibrosum (5)

Cyperi rhizoma (4)
Perillae herba (2)

Aurantii nobilis pericar-
pium (3)

Glycyrrhizae radix (2)
Zingiberis rhizoma (0.5)

Bupleurum falcatum (3)
Paeonia lactiflora (3)

A. lancea (3)
Angelica acutiloba (3)

Poria cocos (3)
Gardenia jasminoides (2)
Paeonia suffruticosa (2)

Glycyrrhiza uralensis (1.5)
Zingiber officinale (1)
Mentha arvensis (1)
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Japanese Kampo medicine emotion-related disorders are closely related to the concept of 
“utsu.” Nowadays, utsu is defined as depression, a growing public concern throughout the 
world. Utsu has a long history as a disease and pathology of emotion-related disorders in Japan. 
In the Edo period, this term meant “constraint” and was used to describe many of the emotional 
and psychological sufferings of those times (Daidoji, 2013).

Preclinical Studies

Kososan, a Kampo medicine called xiang-su-san in Chinese, is composed of five herbs as 
given in Table 9.1 and is clinically used for the treatment of depression-like symptoms. Earlier 
findings suggest that kososan can alleviate depression induced by interferon (IFN)-α therapy 
for hepatitis C. In a stress and IFN-α–induced animal model of depression oral administration 
of kososan showed an antidepressant-like effect by normalizing the dysfunction of the hypo-
thalamic–pituitary–adrenal axis, which is strongly associated with the pathogenesis of depres-
sion (Ito et al., 2006, 2016). Furthermore, studies also demonstrated that regulation of the 
orexinergic system and hippocampal cell proliferation by long-term kososan treatment plays 
an important role in its antidepressant-like effect in the stress-induced mouse model (Ito et al., 
2009). A study by Ito et al. (2012) also demonstrated the antidepressant activity of kososan 
administered orally at 1.0 g/kg once daily for 28 days. This study highlights the essential role 
of neuropeptide Y after long-term treatment with kososan in the depressant-like mouse model 
(Ito et al., 2012).

Kampo Medicine in Anxiety

Anxiety is a feeling of apprehension or fear of future threat. According to Barlow’s concepts, 
anxiety is a future-oriented mood state associated with preparation for possible upcoming 
negative events. That is, anxiety corresponds to an animal’s state during a potential predatory 
attack (Barlow, 2002). Collapsing mood and anxiety disorders belong to an overarching class 
of “internalizing” disorders, as follows: bipolar disorders (bipolar I, bipolar II, and cyclothy-
mia), distress or anxious–misery disorders (major depression, dysthymia, generalized anxiety 
disorder, and post-traumatic stress disorder), and fear disorders (panic disorder, agoraphobia, 
social phobia, and specific phobia) (Krueger, 1999).

Clinical Studies

YKS at the dose of 7.5 g/day for 12 weeks improved neuropsychiatric symptoms associated 
with panic disorder, including hallucinations, anxiety, and apathy, without severe adverse 
events and worsening of the panic disorder (Hatano et al., 2014). In an open-label pilot study 
of borderline personality disorder (BPD), YKS treatment significantly reduced the number of 
BPD symptoms, including low mood, impulsivity, and anxiety (Miyaoka et al., 2008). 
Another study showed that four patients who fulfilled the DSM criteria for panic disorder with 
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agoraphobia were relieved of anticipatory anxiety and had no agoraphobic avoidance after 
therapy with kamishoyosan (TJ-24; composed of 10 herbal constituents given in Table 9.1) at 
7.5 g/day for 8 weeks or hangekobokuto (TJ-16; composed of six herbal constituents given in 
Table 9.2) at 7.5 g/day for 2 weeks (Mantani et al., 2002).

Preclinical Studies

Several studies have shown the anxiolytic effects of YKS. YKS administered singly or repeatedly 
had an effect on basal or stress-induced levels of serum corticosterone; repeated administration of 
YKS decreased anxiety-like behavior in an open-field test and an elevated-plus maze test (Shoji 
and Mizoguchi, 2013). Three months of YKS administration improved aspects of age-related 
anxiety in F344/N aged rats in a study whose results suggest that this improvement may result 
from the enhancement of serotonergic and dopaminergic transmission (Mizoguchi et al., 2010). 
Rats subjected to electrical foot shock as aversive stress were given YKS at a dose of 1.0 g/kg once 
a day for 14 or 16 days. The effects evaluated using contextual fear conditioning and the elevated-
plus maze test showed the anxiolytic property of YKS (Yamaguchi et al., 2012). Another Kampo 
medicine, shigyakusan (SKS; composed of four herbal constituents given in Table 9.2), is used to 
treat inflammatory conditions such as cholecystitis and gastritis as well as psychiatric disorders. 
SKS administered at dose levels of 0.15, 0.3, and 0.45 g/kg was shown to have anxiolytic activity 
in a mouse model with low side effects (Tanaka et al., 2013).

Kampo Medicine in Working and Spatial Memory

Memory is the term given to the structures and processes involved in the storage and subse-
quent retrieval of information. Using memory, past experiences can be retrieved to use this 

Table 9.2: Herbal Constituents of Kampo Medicines

Hangekobokuto (g) 
(Kuribara et al., 2000)

Shigyakusan (g) 
(Ninomiya, 2008)

Ninjinyoeito (g) (Suzuki 
et al., 2015)

Kamikihito (g) 
(Egashiral et al., 2007)

Pinelliae rhizoma (6)
Hoelen (5)

Magnoliae cortex (3)
Perillae herba (2)

Zingiberis rhizoma (1)
Bupleuri radix (1)

Bupleuri radix (5)
Paeoniae radix (4)

Aurantii fructus immatu-
rus (2)

Glycyrrhizae radix (1.5)

Japanese Angelica root (4)
Atractylodes rhizome (4)
Uchida-Wakan-yaku (4)

Rehmannia root (4)
Poria sclerotium (4)

Ginseng (3)
Cinnamon bark (2.5)
Citrus unshiu peel (2)

Polygala root (2)
Peony root (2)

Astragalus root (1.5)
Schisandra fruit (1)

Glycyrrhiza (1)

Astragali radix (3)
Bupleuri radix (3)

Zizyphi spinosi semen (3)
Atractylodis lanceae 

rhizoma (3)
Ginseng radix (3)

Hoelen (3)
Longan arillus (3), 
Polygalae radix (2)

Gardeniae fructus (2)
Zizyphi fructus (2)
Angelicae radix (2)

Glycyrrhizae radix (1)
Zingiberis rhizoma (1)
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information in the present (Sternberg, 1999). Working memory is the process of actively 
maintaining a representation of information for a brief period of time so that it is available for 
use (Ungerleider et al., 1998).

Preclinical Studies

The Kampo medicine kamikihito (KKT; composed of 14 herbal constituents given in Table 
9.2) has been widely used for treating insomnia, anemia, amnesia, palpitations, and neurosis. 
It has been reported to increase both the muscarinic receptor density and choline acetyltrans-
ferase activity, which is essential for memory retention. A study by Egashira et al. (2007) 
showed that KKT treatment (1 and 3 mg/kg, po) significantly improved scopolamine (a 
nonselective muscarinic receptor antagonist)-induced impairment of spatial memory. Further, 
this study also reported that KKT (30 mg/kg, po) significantly improved the Δ9-
tetrahydrocannabinol psychoactive component–induced impairment of spatial memory. This 
study reveals that KKT may ameliorate the impairment of spatial memory by enhancing the 
activity of cholinergic neurons (Egashira et al., 2007). Another study by Mizoguchi et al. 
(2011) showed that YKS administered to 21-month-old rats for 3 months ameliorated age-
related impairments of working memory and reversal learning, which might be mediated by a 
dopaminergic mechanism in the prefrontal cortex structure (Mizoguchi et al., 2011).

Kampo Medicine in Alzheimer’s Disease

AD is an age-related progressive neurodegenerative disorder characterized by a gradual 
decline in cognition, a decreased ability to perform activities of daily living, and neuropsychi-
atric and behavioral problems. AD is one of the most common pathological causes of senile 
dementia (Citron, 2010).

Clinical Studies

A study by Kudoh et al. included 23 outpatients, of whom 11 received treatment with donepe-
zil alone and 12 received a combined treatment with ninjinyoeito (NYT; composed of 13 
herbal constituents given in Table 9.2) for 2 years after having received donepezil alone. The 
results suggest that a combination treatment of NYT and donepezil could be a more reason-
able approach for AD patients with a mild depressive mood, compared with donepezil-only 
treatment (Kudoh et al., 2016). In an open-label study, patients with AD were administered 
YKS (7.5 g/day) for 4 weeks to investigate changes in neuropsychological test results and care 
burden from the start to the completion of the study treatment. At the end of the study a 
clinically significant decrease was seen in terms of hallucinations, agitation, anxiety, irritabil-
ity, or abnormal behavior in AD patients. The results of this study suggest that YKS might be 
an effective and well-tolerated drug in the treatment of BPSD in AD patients (Hayashi et al., 
2010). A detailed note on YKS in clinical practice for dementia is given in Table 9.3.
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Table 9.3: Application of Yokukansan in Various Types of Dementia in Clinical Models

Study Design Diagnosis
Study Size/Sex/

Dose Outcome References

Prospective, 
randomized, 

observer blind, 
multicenter, and 

open label

Mild to severe 
dementia

n = 52 (YKS = 27; 
control = 25)/24 

men and 28 
women/7.5 g/day, 

4 weeks

NPI and BI scores 
showed significant 

improvement; 
MMSE results 

unchanged in both 
groups

Iwasaki et al. 
(2005a,b)

Prospective, single 
arm, and open 

label

Mild to severe Lewis 
body dementia

n = 14/9 men and 5 
women/7.5 g/day, 

4 weeks

NPI and BI scores 
showed significant 

improvement; 
MMSE results 

unchanged in both 
groups

Iwasaki et al. 
(2005a,b)

Prospective, single 
arm, and open 

label

Mild to severe 
dementia

n = 5/1 man and 4 
women/7.5 g/day, 

4 weeks

Significant 
improvement in 
NPH/NI scores; 
MMSE results 

unchanged in both 
groups

Shinno et al. 
(2008)

Prospective, 
randomized, 

crossover, multi-
center, and open 

label

AD dementia, Lewis 
body dementia

n = 106/7.5 g/day, 
4 weeks

NPI scores 
significantly 

increased; no 
change in MMSE, 

BI, and IADL

Mizukami et al. 
(2009)

Prospective, 
randomized, open 

label

AD dementia n = 15 (YKS = 10; 
control = 5)/2 men 

and 13 
women/7.5 g/day, 

12 weeks

Significant 
improvement in NPI 
scores; no change 

in MMSE

Monji et al. (2009)

Prospective, single 
arm, multicenter, 
and open label

AD dementia n = 26/15 men and 
11 women/7.5  
g/day, 4 weeks

Significant 
improvement in 

NPI; no change in 
MMSE and DAD

Hayashi et al. 
(2010)

Prospective, 
nonblinded, 
randomized, 

multicenter, and 
open label

AD dementia n = 61 (YKS = 29; 
control = 32)/25 

men and 36 
women/7.5 g/day, 

4 weeks

Significant 
improvement in 

NPI; no change in 
MMSE, DAD, and 

ZBI

Okahara et al. 
(2010)

Prospective, single 
arm, and open 

label

PD dementia n = 14 (PD = 7; PD 
dementia = 7)/8 

men and6 
women/7.5 g/day, 

4 weeks

Significant 
improvement in NPI

Kawanabe et al. 
(2010)

Prospective, single 
arm, and open 

label

Frontotemporal 
dementia

n = 20/7 men and 
13 women/7.5  
g/day, 4 weeks

Significant 
improvement in NPI

Kimura et al. 
(2010)

Continued
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Preclinical Studies

A number of studies have reported the efficacy of YKS in dementia models of AD transgenic 
animals (Fujiwara et al., 2011; Tabuchi et al., 2009). A 2013 study revealed that YKS has an 
ameliorative effect on spatial memory impairment in an early phase AD rat model, and that its 
therapeutic mechanism is mediated by an increase in acetylcholine release and the modula-
tion of DMN1 expression, leading to improved synaptic function (Uchida et al., 2013).

Kampo Medicine in Other Neuropsychiatric Diseases

Most brain disorders may cause psychiatric symptoms. The cerebral disorders that cause psychiat-
ric symptoms are called neuropsychiatric disorders. Neuropsychiatric disorders commonly occur 
in elderly patients and occasionally mimic endogenous psychoses (Lyketsos, 2006).

Study Design Diagnosis
Study Size/Sex/

Dose Outcome References

Prospective, single 
arm, multicenter, 
and open label

Lewis body 
dementia

n = 63/30 men and 
33 women/7.5 g/

day, 4 weeks

Significant 
improvement in NPI 
and ZBI scores; no 
change in MMSE

Iwasaki et al. 
(2012)

Prospective, single 
arm, multicenter, 
and open label

Vascular dementia n = 13/9 men and 4 
women/7.5 g/day, 

4 weeks

Significant 
improvement in 

NPI; no change in 
MMSE, BI, and 

DAD

Nagata et al. 
(2012)

Prospective, single 
arm, and open 

label

AD dementia, 
vascular dementia

n = 11(AD = 8; 
vascular demen-

tia  = 3)/7.5 g/day, 
4 weeks

Significant 
improvement in 

NPI; no change in 
BI

Sumiyoshi et al. 
(2013)

Prospective, 
randomized, rater 

blinded, and 
triple-group

Mild to severe 
dementia

n = 76 (YKS = 26)/25 
men and 51 

women/2.5–7.5  
g/day

Significant 
improvement in 

NPI; no change in 
MMSE

Teranishi et al. 
(2013)

Prospective, 
randomized, 

multicenter, double 
blinded, placebo 

controlled

AD dementia n = 147 (YKS = 75; 
placebo = 70)/ 61 

men and 84 
women/7.5 g/day, 

4 weeks

No significant 
difference in NPI 
total score and 

MMSE total score

Furukawa et al. 
(2015)

Prospective, rater 
blinded, random-
ized, flexible dose, 

triple group

AD dementia, 
vascular dementia, 

Lewis body 
dementia

n = 82 (YKS = 27; 
risperidone = 27; 

fluvox-
amine = 28)/2.5–

7.5 g/day

Significant 
improvement in 

NPI; no change in 
MMSE

Takeyoshi et al. 
(2016)

AD, Alzheimer-type dementia; BI, barthel index; DAD, disability assessment for dementia; IADL, instrumental activities of 
daily living; MMSE, mini-mental state examination; NPH/NI, nursing home version of NPI; NPI, neuropsychiatric inventory; 
PD, Parkinson’s disease; YKS, Yokukansan; ZBI, Zarit Burden interview.

Table 9.3: Application of Yokukansan in Various Types of Dementia in Clinical Models—cont’d
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Antipsychotic drug-induced extrapyramidal disorders have some variations, involving PD 
dystonia, akathisias, and tardive dyskinesia (TD). A study by Ishikawa et al. (2000) reports that 
treatment with kamishoyosan (KSS; Table 9.1) effectively reduced the tremor associated with 
PD. Eight patients with tremor from antipsychotic drug-induced parkinsonism were given KSS 
7.5 g/day three times a day orally. Tremor was evaluated on a five-point scale following KSS 
administration for a given number of days ranging from 1 week to 1 month. Treatment with KSS 
significantly reduced the tremor associated with PD (Ishikawa et al., 2000).

TD is a serious motor condition predominantly caused by long-term use of antipsychotics associ-
ated with the treatment of schizophrenia. This disease is generally characterized by abnormal 
involuntary movements of the tongue, lips, face, trunk, and extremities. TD is an irreversible 
condition and as of this writing few effective treatment options exist. In a study including 69 
schizophrenia patients (49 presenting with TD, whereas the remaining 20 patients showed no TD), 
the TD group was treated for 16 weeks with KSS and assessed using the Abnormal Involuntary 
Movement scale. There was a reduction in total Abnormal Involuntary Movement scale scores in 
the TD group treated with KSS at 4, 8, and 16 weeks of treatment (Lee et al., 2007).

Studies have shown that dementia patients experience a decrease in the amount of slow-wave 
sleep and rapid-eye-movement sleep, resulting in sleep disturbances. Treatment with YKS 
(7.5 g/day, three times daily for 3 days) significantly extended the total sleep time of 20 adult 
male patients compared with the control group (Aizawa et al., 2002). In another study, 
treatment with YKS (2.5 g, before meals, three times a day for 4 weeks) for both BPSD and 
sleep structure in dementia patients showed significant improvements in NPI scores and 
reduced delusions, hallucinations, agitation/aggression, anxiety, and irritability, as well as 
increases in total sleep time (Shinno et al., 2008).

YKS is reported to be valuable in the treatment of various emotional symptoms in BPD. A 
12-week open-label study investigated the effect of YKS (6.4 ± 1.9 g daily) on 25 female BPD 
patients. The results from the study showed significant improvements in various symptoms of 
BPD, including depression, aggression, impulsivity, and anxiety, without significant side 
effects (Miyaoka et al., 2008).

Conclusion

Since 2005, there has been a global surge in the use of complementary and alternative  
medicine in both developed and developing countries. As a complementary and alternative 
medicine, Kampo is a holistic and individualized treatment with a long tradition and history. 
The aforementioned studies explain the role of Kampo medicine in neurological disorders. 
Such ancient herbal prescriptions can be effectively used to prevent intractable nervous 
diseases such as dementia, depression, and anxiety, as they show excellent preventive effects 
against neuron damage, enforcing action on natural healing forces, and even regulatory action 
against adverse expression of genes. It is time to protect and promote Japanese Kampo 
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medicine, the unchanging form of knowledge inherited from the past, to future descendants. 
The development of new potential therapies against neurodegenerative diseases represents a 
crucial prerequisite for improving and extending the quality of life among older people. These 
challenges require novel approaches, because current treatments are often symptomatic and 
do not stop or slow underlying neurodegenerative processes. Kampo medicine rather can be 
considered as a future medicine, the “third medicine,” which is situated in a higher dimension 
than that of contemporary Oriental and Western medicines. Kampo medicines consumed 
alone or in combination with Western medicines are shown to have beneficial effects in 
neurological disorders, in both clinical and preclinical systems. However, to increase the 
evidence-based knowledge, it is necessary to perform research on the mechanisms of action 
of Kampo (Japanese herbal) medicine in various neurological disorders.
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CHAPTER 10

Antiinflammatory Effects of Kampo 
Medicines in Atopic Dermatitis
Vengadeshprabhu Karuppagounder, Mayumi Nomoto, Kenichi Watanabe
Niigata University of Pharmacy and Applied Life Sciences, Niigata, Japan

Introduction

Atopic dermatitis (AD) is a chronic, relapsing, and inflammatory skin disease in humans, 
caused by a complex interrelationship among genetic, psychological, pharmacological, 
environmental, skin barrier dysfunctional, and immunological factors (Udompataikul and 
Limpa-o-vart, 2012). Disease onset typically occurs by 6 months of age in 45%, 1 year of 
age in 60%, and 5 years of age in 85% of affected infants and children. Up to 70% of 
children have a spontaneous remission before adolescence. The skin is an important 
interface between the body and its environment. Moreover, a leaky skin epithelial barrier 
combined with abnormal immune responsiveness probably contributes to the pathophysi-
ology of AD (Kuo et al., 2013). The pathogenesis of AD is a complex mechanism. 
Environmental allergens such as the house dust mite, Dermatophagoides farinae, cause 
AD in humans (Matsuoka et al., 2003). AD is mainly associated with the T helper cell 
(Th) 2 phenotype, in which interleukin (IL)-4, IL-6, and IL-13 secretion and Th2-type 
cytokine-mediated immunoglobulin (Ig) E production are dominant (Leung et al., 2003). 
In addition, the accumulation of large numbers of eosinophils, mast cells, and dendritic 
cells has been observed in both dermis and epidermis of patients with AD (Leung and 
Bieber, 2003).

Topical or systemic corticosteroids are the first-line treatment option for AD. However, 
long-term use of corticosteroids causes severe adverse effects (Furue et al., 2003). Recently, 
medicinal herbs have emerged as a therapeutic alternative for the treatment of AD and have 
been proven safe (Yang et al., 2013). Moreover, traditional Kampo medicines have attracted 
considerable attention. Because they usually contain many different herbal medicines, inter-
actions among their constituents are likely to play an important role in their effects. It can be 
difficult to identify the active constituents and to elucidate the mechanism of their action 
(Makino, 2005). Many patients currently visit physicians seeking Kampo medicine treatment 
for AD (Shimizu, 2013).
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Possible Mechanisms Underlying the Pathogenesis of Atopic Dermatitis

Genetics

The pathogenesis of AD involves many genes, particularly those encoding epidermal 
structural proteins and those encoding key elements of the immune system. A 2006 genetic 
discovery documented the strong association between AD and mutations in the filaggrin 
gene (Palmer et al., 2006), which give rise to functional impairments thereby interrupting 
the skin barrier. Mutations of filaggrin occur mainly in early onset AD and indicate a 
propensity toward asthma. There is, however, no association between mutant filaggrin and 
allergic airway diseases without AD (Bieber, 2008). Several candidate genes have been 
identified in AD, notably on chromosome 5q31–q33. All of them encode cytokines in the 
regulation of IgE synthesis: IL-4, IL-5, IL-12, and IL-13. These and other cytokines are 
produced from two main types of T lymphocytes, Th1 and Th2 cells. The activation of Th2 
cells produces IL-4 as well as IL-5 and IL-13 cytokines and upregulates the production of 
IgE (Hoffjan and Epplen, 2005). Th1 cells produce mainly interferon (IFN)-γ and IL-12, 
which suppress the production of IgE and enhance the production of IgG. Polymorphisms 
of the gene encoding the cytokine IL-18, which contribute to the shift of Th1 and Th2 
cross-regulation toward Th1-mediated response or the innate immune system, may contrib-
ute to the imbalance between Th1 and Th2 immune response in AD (Novak et al., 2005).

Skin Barrier Dysfunction

An intact epidermal compartment is a prerequisite for the skin to function as a physical and 
chemical barrier. The barrier itself is the stratum corneum, the brick and mortar–like structure 
of the upper epidermal layer. An alteration in the barrier that causes increased transepidermal 
water loss is a hallmark of AD (Proksch et al., 2003). The theory of skin barrier effects is 
more recent, and has its origin in the observation that individuals with mutations in the 
filaggrin gene are at increased risk of developing AD (Palmer et al., 2006). The filaggrin gene 
encodes structural proteins in the stratum corneum and the stratum granulosum that help bind 
the keratinocytes together. This holds the intact skin barrier and hydrated stratum corneum. 
Mutation of filaggrin leads to transepidermal water loss and skin barrier dysfunction, which 
causes eczema. There is evidence to suggest that the impaired skin barrier, which results in 
dry skin, leads to increased penetration of allergens into the skin, resulting in AD, asthma, 
and hay fever (De Benedetto et al., 2012).

Kampo Medicines

Herbal medicines are used as adjunctive therapy for AD and inflammatory skin diseases. 
Kampo medicines are composed of herbal, animal, and mineral crude drugs and are prepared 
according to formulas mentioned in the Japanese and Chinese classical literature  
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(Yamashita et al., 2013). Kampo medicines were originally introduced to Japan from China 
more than 100 decades ago. Because of its unique development in Japan, Kampo is quite 
different from traditional Chinese medicine and Kampo prescriptions have been used to treat 
various diseases for centuries in Japan. The Japanese government has approved 148 Kampo 
prescription products for use in clinical practice (Shimizu, 2013). Moreover, Kampo medi-
cines have also become popular in Western countries.

Kampo medicines are useful for treating inflammatory skin diseases such as AD. Extensive 
clinical and preclinical data suggest that the Kampo formulas byakkokaninjinto, yokukansan, 
rokumigan, hochuekkito, and jumihaidokuto can be used effectively against AD and inflam-
matory skin diseases.

Byakkokaninjinto

Byakkokaninjinto (bai-hu-jia-ren-sheng-tang) is composed of five crude drugs (Gypsum 
fibrosum, Anemarrhenae rhizoma, Glycyrrhizae radix, Ginseng radix, and Oryzae semen). It 
is commonly used to improve symptoms of dry mouth, hot flashes, perspiration, and pruritus. 
A previous report suggests that byakkokaninjinto treatment increases or restores aquaporin 5 
expression, which is known to regulate salivary secretion from the submandibular gland 
(Yanagi et al., 2008). One to two weeks of treatment with byakkokaninjinto effectively 
suppressed severe facial erythema in AD patients (Shimizu, 2013). In addition, byakkokanin-
jinto significantly attenuated tumor necrosis factor-α, IFN-γ, and histamine production in 
contact dermatitis. Moreover, oral administration of byakkokaninjinto suppressed IgE-
mediated triphasic skin reaction (Tatsumi et al., 2001). Three main crude constituents, 
Gypsum fibrosum, Glycyrrhizae radix, and Oryzae semen, were primarily responsible for the 
efficacy of byakkokaninjinto, for which the interaction between Gypsum fibrosum and other 
crude drugs might be essential. These findings seem to reflect the beneficial effect of the oral 
use of byakkokaninjinto on AD of dry and warm skin.

Yokukansan

Yokukansan is a traditional Japanese Kampo medicine composed of seven crude medical 
herbs (Atractylodes lancea rhizoma, Poria sclerotium, Cnidium rhizoma, Japanese Angelica 
radix, Bupleurum radix, Glycyrrhiza radix, and Uncaria thorn) (Wakabayashi et al., 2014). 
Yokukansan has been approved by the Ministry of Health, Labor, and Welfare of Japan as a 
remedy for insomnia, neurosis, and irritability in children. Yokukansan treatment alleviates 
the behavioral and psychological symptoms of dementia, such as hallucinations and aggres-
siveness, in patients with Alzheimer’s disease. It regulates glutamate signaling in the central 
nervous system, and it is a novel glutamate receptor antagonist (Kawakami et al., 2011). 
Moreover, yokukansan reportedly exerts antiallergy effects on IgE-mediated triphasic cutane-
ous inflammation in socially associated mice. Furthermore, yokukansan treatment effectively 
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attenuated scratching behavior and ameliorated AD-like lesions in NC/Nga mice. In addition, 
yokukansan inhibited the activity of glutamate receptors and decreased transepidermal water 
loss in the skin of NC/Nga mice (Funakushi et al., 2011). Wakabayashi et al. (2014) reported 
that yokukansan affects peripheral glutamate signaling in keratinocytes. Glutamine is essen-
tial as a transmitter, and AD lesions may produce excess glutamate. The investigation indi-
cated that the source of the glutamate was the keratinocytes and yokukansan controls 
extracellular glutamate concentrations, suppresses its receptors, and activates glutamate 
transport in keratinocytes (Wakabayashi et al., 2014). These results suggest that yokukansan 
affects both the epidermis and the central nervous system. Yokukansan might be an alternative 
or a complementary therapeutic option for the treatment of AD and inflammatory skin 
disease.

Rokumigan

Rokumigan is composed of six different crude herbs, Rehmannia radix, Dioscorea rhizoma, 
Corni fructus, hoelen, Moutan cortex, and Alisma rhizoma (Liao et al., 2014). It is one of 
the most common herbal formulas used for kidney complaints, edema, and body enrich-
ment. Moreover, this Kampo formula has been reported to possess antiinflammatory, 
antioxidant, and free radical scavenging activities (Kang et al., 2006). In addition, rokumi-
gan acts by preventing bacterial adhesion rather than by inhibiting growth, which may 
represent an advantage because bacteria are unlikely to develop resistance. Rokumigan 
effectively attenuated lipopolysaccharide-induced IL-6 secretion in gingival fibroblasts and 
epithelial cells and also promoted wound-healing properties (Liao et al., 2014). These 
attributes suggest that rokumigan may be seen as a powerful adjunctive therapy for inflam-
matory diseases.

Hochuekkito

Hochuekkito is composed of 10 medicinal plants (Astragali radix, Atractylodis lanceae 
rhizoma, Ginseng radix, Angelicae radix, Bupleuri radix, Zizyphi fructus, Aurantii 
nobilis pericarpium, Glycyrrhizae radix, Cimicifugae rhizoma, and Zingiberis rhizoma) 
(Shimizu, 2013). In experiments using animal models, orally administered hochuekkito 
exhibited various immunopharmacological effects, particularly antiallergy properties. 
Moreover, hochuekkito treatment dramatically suppressed serum IgE level and eosinophil 
infiltration and alleviated AD by controlling Th1/Th2 balance, possibly by the induction 
of IFN-γ production from intraepithelial lymphocytes (Kobayashi et al., 2003). In addi-
tion, it also helps to mitigate leukocytopenia of mice treated with anticancer agents and 
augments resistance against bacterial infections (Kaneko et al., 1999). A 2010 double-
blind, placebo-controlled study showed considerably effective benefits in managing the 
clinical signs of AD patients with hochuekkito (Kobayashi et al., 2010). In addition, 
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hochuekkito effectively suppressed the dose of topical steroids and/or tacrolimus in AD 
patients without aggravating AD. Another study demonstrated that hochuekkito treatment 
alleviated skin damage by reducing oxidative stress in UVB-induced skin damage 
(Yanagihara et al., 2013). Based on these clinical and preclinical data we can suggest that 
hochuekkito promotes the recovery of skin impairment and alleviates inflammatory skin 
diseases and AD.

Jumihaidokuto

Jumihaidokuto, a pharmaceutical-grade traditional Japanese Kampo medicine, is composed of 
10 crude components: Platycodi radix, Bupleuri radix, Cnidii rhizoma, Poria sclerotium, 
Quercus cortex, Araliae cordatae rhizoma, Schizonepetae radix, Glycyrrhizae radix, 
Schizonepetae, and Zingiberis rhizoma (Matsumoto et al., 2015). It has been used for the 
treatment of skin symptoms such as swelling, burning sensation, and reddening in the clinical 
setting of both acute and chronic skin diseases (Higaki et al., 2002). Jumihaidokuto treatment 
effectively suppressed inflammation in hapten-induced allergic dermatitis in mouse models 
and also improved inflammatory acne in patients. In addition, jumihaidokuto attenuated ear 
thickness in two models of acute dermatitis developed using phorbol myristate acetate or 
Propionibacterium acnes, a gram-positive anaerobic microbe (Nose et al., 1999). Moreover, 
recently, we have reported that jumihaidokuto treatment effectively suppressed oxidative 
stress, apoptosis, and inflammatory markers such as IL-4, IL-1β, and IL-2Rα in an acute 
colitis model (Sreedhar et al., 2015). Furthermore, Pruni cortex (Rosaceae), which is one of 
the components of jumihaidokuto (Kracie Pharma Ltd., Japan) and is also called the bark of 
“sakura,” has been used in Japan and other Asian countries as a traditional medicine to treat 
several diseases. We reported that Pruni cortex ameliorates skin inflammation, possibly 
through the high-mobility group box-1–nuclear factor κB pathway in house dust mite–
induced AD in the NC/Nga mouse model (Watanabe et al., 2015). All these findings strongly 
suggest the use of jumihaidokuto as a therapeutic option for AD and inflammatory skin 
diseases.

Concluding Remarks

The experimental data discussed in this review show that various Kampo formulas may 
successfully alleviate or prevent various biochemical and structural alterations in inflam-
matory skin diseases, including AD. Although the results of human trials are somewhat 
variable, some studies have provided promising results, especially those using a combi-
nation of herbal crude drugs. Nevertheless, more controlled, randomized human clinical 
trials are required to confirm the efficacy and optimal dosage of Kampo medicines, to 
further confirm their promise for the treatment of AD and other inflammatory skin 
diseases.
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Introduction

Hepatic inflammatory conditions are mostly multifactorial diseases having close correlations 
with metabolic disorders. This makes their treatment difficult using a single pharmacological 
drug. The use of plant extracts/decoctions or polyherbal formulations to treat various liver 
diseases is very common in various traditional systems of medicine (Ayurveda, traditional 
Chinese, and Japanese Kampo medicine). Medicinal herbs are known for their multifaceted 
implications and thus can make up an effective treatment schedule against hepatic inflammation 
(Jadeja et al., 2014). In this chapter, we discuss the available reports classified based on Kampo 
medicine along with their identified uses for various liver inflammation–related disorders.

Daikenchuto

Daikenchuto is a Japanese Kampo medicine prepared by Tsumura & Co., containing pro-
cessed ginger, ginseng, and Zanthoxylum fruit. Daikenchuto treatment suppresses the inflam-
matory reaction, stimulates bowel movement, and improves oral intake after hepatic resection, 
which may decrease serious morbidity after hepatic resection (Nishi et al., 2012). Sinusoidal 
obstruction syndrome is drug-induced liver injury that occurs in patients who receive hemato-
poietic cell transplantation and chemotherapy with oxaliplatin. Daikenchuto attenuates 
monocrotaline-induced liver injury by preventing neutrophil-mediated liver damage through 
blockage of the upregulation of cytokine-induced neutrophil chemoattractant and intracellular 
adhesion molecule-1 mRNA levels (Narita et al., 2009). Daikenchuto prevents bacterial 
translocation in rats exposed to the stress of fasting, activation of hepatic stellate cells, and 
subsequent hepatic fibrosis. It may prevent the progression of hepatic fibrosis in children with 
biliary atresia and improve their prognosis (Yada et al., 2016).

Despite these favorable results with daikenchuto treatment, caution should be practiced while 
prescribing to patients with hepatic dysfunction, as it may aggravate the condition. The 
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patient’s progress should be carefully monitored, and if no improvement in symptoms/
findings is observed, continuous treatment should be avoided (“TSUMURA Daikenchuto 
Extract Granules for Ethical Use,” 2014).

Shosaikoto

Shosaikoto, one of the most frequently prescribed Kampo medicines, is used to treat chronic 
hepatitis and has shown confirmed clinical efficacy. It is a mixture of seven herbal prepara-
tions; Bupleurum root, Pinellia tuber, Scutellaria root, ginseng, jujube, licorice, and ginger. It 
is widely administered in Japan to patients with chronic hepatitis and cirrhosis. In a prospec-
tive study, this herbal medicine was found to play a chemopreventive role in the development 
of hepatocellular carcinoma in cirrhotic patients. It functions as a potent antifibrosuppressant 
via the inhibition of oxidative stress in hepatocytes and hepatic stellate cells, and its active 
components are baicalin and baicalein (Shimizu, 2000). Shosaikoto treatment to rats pre-
vented endotoxin-induced hypoferremia and inhibited the activity of hepatic 
δ-aminolevulinate synthetase and cytochrome P-450 level 18 h after endotoxin injection. 
Similarly, shosaikoto significantly depressed the endotoxin-induced increase in heme oxygen-
ase activity in liver microsomes. Shosaikoto may therefore protect rats against lethality 
caused by endotoxin through its ability to regulate the heme metabolism in septic shock 
(Sakaguchi et al., 2005).

However, caution must be exercised in conditions such as existing lung impairment, concur-
rent interferon usage, additional glycyrrhizin intake, and serious preexisting liver damage. Its 
intake is contraindicated during pregnancy and lactation, migraine, very high blood pressure 
(systolic over 180 mm Hg), and epistaxis (nose bleeds) (Wen, 2006).

Keishibukuryogan

Keishibukuryogan is one of the Kampo medicines and has been widely administered to 
patients with blood stagnation for improving blood circulation. It is now one of the most 
frequently used medicines in Japan. It is composed of five medicinal plants, Cinnamomum 
cassia Blume (Cinnamomi cortex), Paeonia lactiflora Pallas (Paeoniae radix), Paeonia 
suffruticosa Andrews (Moutan cortex), Prunus persica Batsch (Persicae semen), and Poria 
cocos Wolf (hoelen). Paeoniae radix and Moutan cortex have many known active components 
in common, including paeoniflorin, paeonol, oxypaeoniflorin, benzoylpaeoniflorin, and 
palbinone (Yoshihisa et al., 2010). This formula is frequently used in traditional Japanese and 
Chinese medicine to treat several symptoms and manifests antiinflammatory and scavenging 
effects. Treatment with keishibukuryogan led to a significant reduction in liver injury tests 
and blood cholesterol but had no effects on body weight in all nonalcoholic fatty liver disease 
cases tested. Further, liver tests and lipid profiles returned to baseline values when keishibu-
kuryogan treatment was stopped (Fujimoto et al., 2010).
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Despite these beneficial effects, keishibukuryogan treatment may cause hepatic dysfunction, 
with increased aspartate transaminase (AST/GOT), alanine aminotransferase (ALT/GPT), 
plasma alkaline phosphatase (Al-P), and gamma glutamyl-transpeptidase (γ-GTP) levels, and/
or jaundice may occur. The patient should be carefully monitored for abnormal findings. 
Administration should be discontinued and appropriate therapeutic measures should be taken, 
if abnormalities are observed. Hypersensitivity reactions such as rashes, redness, and pruritis 
and gastrointestinal abnormalities such as anorexia, epigastric distress, nausea, and diarrhea 
may occur as adverse effects. Caution must be exercised in elderly patients and during 
pregnancy (peach kernel and Moutan bark may cause premature birth or abortion) 
(“TSUMURA Keishibukuryogan Extract Granules for Ethical Use,” 2007).

Juzentaihoto

Juzentaihoto is a Kampo medicine and is a nourishing agent, a so-called “hozai” (in Japanese), 
that is used for improving disturbances and imbalances in the homeostatic condition of the 
body. It contains Astragalus root, cinnamon bark, Rehmannia root, peony root, Cnidium rhi-
zome, Atractylodes lancea rhizome, Japanese Angelica root, ginseng, Poria sclerotium, and 
Glycyrrhiza (“TSUMURA Juzentaihoto Extract Granules for Ethical Use,” 2014). This drug is 
administered to patients with various debilitating conditions, including postsurgery patients and 
patients with chronic illnesses, for whom it can alleviate general symptoms such as extreme 
fatigue, pale complexion, loss of appetite, dry or scaly skin, night sweating, and dryness of the 
mouth (Saiki, 2000). Juzentaihoto inhibits the progression of liver tumors in a dose-dependent 
manner and contributes to long-term survival (Okumi and Koyama, 2014).

Care must be taken when treating patients with a weak gastrointestinal tract and with 
anorexia, nausea, and vomiting. Eczema and dermatitis may be aggravated by its use 
(“TSUMURA Juzentaihoto Extract Granules for Ethical Use,” 2014).

Ninjinyoeito

Most physicians who practice Kampo medicine in Japan have observed that Kampo medicine 
therapy can be as effective as interferon therapy in the treatment of chronic hepatitis C. 
Ninjinyoeito (TJ-108) was very effective on chronic hepatitis C virus (HCV) infection, and its 
therapeutic effect is due to the inhibitory effect on HCV infection and also the protective 
effect on immunological hepatopathy of Schisandra fruit and its lignan component, gomisin 
A. Gomishi is the dried fruit of Schisandra chinensis Baillon (Fructus Schisandrae chinensis, 
FSC) and has been used as a Japanese Kampo medicine to treat inflammatory and liver 
diseases. It is included as one of the components of seishoekkito, ninjinyoeito, and seihaito. 
The antiinflammatory activity of FSC and its constituents was analyzed, and it was demon-
strated that gomisin N and γ-schizandrin are involved in the hepatoprotective effect of the 
FSC extract, which has therapeutic potential for liver disease (Takimoto et al., 2013).



100 Chapter 11

Caution must be exercised in patients with a weak gastrointestinal tract and with anorexia, 
nausea, and vomiting. Eczema and dermatitis may be aggravated by its use (“TSUMURA 
Ninjin’yoeito Extract Granules for Ethical Use,” 2013).

Inchinkoto

Inchinkoto (TJ-135) is an herbal medicine consisting of three kinds of crude drugs, and in Japan 
it is administered mainly to patients with cholestasis. Administration of inchinkoto may be 
useful in patients with severe acute hepatitis accompanying cholestasis or in those with autoim-
mune hepatitis, by inhibiting the production of inflammatory cytokines and enhancing the 
production of antiinflammatory cytokines (Yamashiki et al., 2000). This traditional Japanese 
Kampo medicine is used in eastern Asia as a choleretic and hepatoprotective agent. Inchinkoto 
ameliorates murine concanavalin A–induced hepatitis via suppression of interferon-γ and 
interleukin-12 production. Its major components, inchinko and sanshishi, both may contribute to 
the protective effects of inchinkoto against concanavalin A hepatitis. Capillarisin was found to 
be potently hepatoprotective, and genipin may also contribute, especially via modulation of 
cytokine production (Mase et al., 2010). Adverse effects and contraindications are similar to 
those of keishibukuryogan (“TSUMURA Inchinkoto Extract Granules for Ethical Use,” 2014).

Others

Ampelopsis brevipedunculata (Maxim.) Trautv. (Vitaceae) has been used in Japanese herbal folk 
medicine to treat liver disease. A feeding regimen with A. brevipedunculata extract inhibited the 
progression of hepatic injury induced by carbon tetrachloride in mice (Yabe and Matsui, 2000).

Herbal compound 861, which is made of 10 herbs, with Salvia miltiorrhiza as its chief 
component, has been shown experimentally to be effective in suppressing fibrogenesis, 
enhancing collagen degradation, and inhibiting tissue inhibitor of metallopeptidase expres-
sion. Clinically, an open trial of 2000 patients showed improvement of symptoms in 83% 
and normalization of serum ALT in 82%. In a controlled study of 107 patients with hepati-
tis B virus-related disease, double liver biopsies showed that the fibrosis reversal rate after 
6 months of treatment with compound 861 was 78% in S2, 82% in S3 (precirrhotic stage), 
and 75% in S4 (early cirrhosis), as assessed by Scheuer and Chevallier’s criterion (Wang, 
2000). In addition, compound 861 prevents hepatocarcinogenesis in diethylnitrosamine and 
2-acetylaminofluorene–induced liver preneoplastic lesions in rats (Cui et al., 2003).

Caution

The combined use of Kampo medicines with Western medicines may cause unexpected 
adverse events including undesirable drug–drug interactions. This may be because they were 
originally developed for their individual use and not in combination with any Western 
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medicine. Although adverse effects of Kampo medicines are rare compared with those of 
Western medicines, severe events such as liver dysfunction and interstitial pneumonia have 
been reported in increasing trends. Medical staff, including pharmacists, therefore, should be 
aware of the onset of adverse events before the patient’s symptoms become severe. These 
issues should also be addressed in educational materials for students of clinical pharmacy and 
pharmacy practice (Homma, 2016).
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Introduction

Autoimmune diseases (AIDs) are characterized by irregular functioning of the immune 
system that causes an individual immune system to generate antibodies that attack their 
own body tissues. Approximately 75% or more of those affected by AIDs are women 
(Smith and Germolec, 1999). The initiation of attack against the body’s self-molecules in 
most instances is unknown, but a number of studies suggest that they are powerfully linked 
with factors such as genetics, infections, and the environment. It is now deemed probable 
that many chronic inflammatory and destructive diseases are autoimmune, including 
rheumatoid arthritis (RA), Graves’ disease, Sjogren’s syndrome, and Hashimoto’s  
thyroiditis, all affecting about 1% of the world population. In addition, AIDs comprise less 
common diseases such as type 1 diabetes, Crohn’s disease, vitiligo, systemic lupus  
erythematosus, multiple sclerosis, autoimmune myocarditis, pernicious anemia, and  
primary biliary cirrhosis. More than 80 types of AIDs have been identified worldwide  
(Cho and Feldman, 2015). These diseases are known by their primary target organ, such as 
skin, central nervous system, intestine, and pancreas. For type 1 diabetes mellitus and 
autoimmune thyroid disease, extensive tissue destruction antedates disease presentation; 
hence the primary therapy remains hormone replacement, as opposed to antiinflammatory 
agents, in both of these diseases.

In some instances, the antibodies may not be aimed at a specific tissue or organ; for instance, 
antiphospholipid antibodies can react with substances such as phospholipids that are the normal 
components of platelets, and the outermost layer of cellular telephones, which can contribute to 
the establishment of blood clots within the blood vessels as in thrombosis. Autoimmunity is 
most commonly exhibited in late childhood to early maturity; additional phenotypic variability 
probably arises from factors that emerge during evolution, such as autoantibody formation and 
epigenetic programming, as well as from environmental agents. However, the differentiating 
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features of AIDs provide a conceptual framework within which to accelerate the development 
and application of novel therapeutic agents (Cho and Feldman, 2015). The background of AIDs 
is multifactorial and remains unclear. Nevertheless, the existence of a strong genetic component 
determining susceptibility to these diseases is well recognized. Recently, medicinal herbs have 
come forth as a therapeutic option for the treatment of AIDs with minimal side effects,  
compared with modern drugs. Moreover, Japanese traditional Kampo medicines have attracted 
considerable attention (Venkatesha et al., 2011). Thus, here we discuss the evidence that 
supports the use of Kampo medicines as an antiinflammatory agent. We also discuss the 
possible molecular targets of Kampo formulas in AIDs.

Possible Mechanisms Underlying the Pathogenesis of Autoimmune Diseases

Immune System

Various parts of the immune system may be involved in AID pathology. Antigens are taken up 
by antigen-presenting cells (APCs) such as dendritic cells (DCs) and processed into peptides, 
which are loaded onto the major histocompatibility complex (MHC) molecules for presenta-
tion to T cells via their receptors. Cytotoxic T cells can directly damage a target, whereas T 
helper cells (Th; activated by MHC class II) release cytokines that can cause direct effects or 
activate macrophages, monocytes, and B cells. Surface antigens bind to B-cell receptors; 
upon receiving signals from Th cells, the B cell secretes antibodies specific for antigens. An 
antibody may bind to its specific target alone or may bind to and activate macrophages 
simultaneously via the Fc receptor (Ercolini and Miller, 2009).

A nonprofessional APC does not constitutively express the MHC class II proteins required for 
binding to native T cells; these are expressed only once the nonprofessional APCs are  
stimulated by cytokines such as interferon (IFN)-γ. Other key players in AIDs are messenger 
molecules called cytokines and chemokines (Ercolini and Miller, 2009). Cytokines are 
proteins that can trigger immune cells and affect nonimmune processes and thereby cause 
inflammation and harm. Chemokines are small particles that attract other immune cells and 
can lead to the invasion and inflammation of the target organ. For instance, overproduction of 
cytokines and chemokines leads to autoimmune myocarditis and RA.

Toll-Like Receptors in Autoimmunity

Toll-like receptors (TLRs), the best-characterized pattern recognition receptors, were first 
reported in humans in 1998. TLRs can be classified based on their localization in the cell, so 
that TLR1, 2, 4, 5, and 6 are expressed on the cell membrane, whereas TLR3, 7, 8, and 9 are 
localized mainly in the endosomal compartment (Kawai and Akira, 2007). Moreover, ligands 
binding to TLRs lead to the expression of some immune response genes, including inflam-
matory cytokines, stimulatory immune cytokines, chemokines, and costimulatory molecules 
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(Li et al., 2009). Considering the role of TLRs as a vital connection between the natural and 
the adaptive immune responses, the idea has occurred that continuous activation or dysregu-
lation of TLR signaling may lead to the pathogenesis of autoimmunity (Abdollahi-Roodsaz 
et al., 2007; Fischer and Ehlers, 2008).

Systemic AIDs are frequently connected with the production of autoantibodies that react with 
nuclear or cytosolic cellular components, which are mainly involved in the immunopathogen-
esis of various AIDs (Green and Marshak-Rothstein, 2011). Numerous previous studies 
demonstrated that Th17 and Th1 cells or the interleukin (IL)-17+IFN-γ+ cluster of differentia-
tion (CD)-4+ T cells may have pathogenic roles in chronic inflammation and AIDs. Before the 
discovery of Th17 cells, it was believed that Th1 cells were the primary pathogenic cell 
population in T-cell-mediated AIDs. Moreover, mice deficient in IFN-γ or IL-12 were found 
to have enhanced susceptibility to collagen-induced arthritis and experimental autoimmune 
encephalomyelitis (Cua et al., 2003; Mohammad Hosseini et al., 2015).

Role of High-Mobility Group Protein-1 in Autoimmunity

The nuclear protein high-mobility group protein-1 (HMGB1) is a proinflammatory cytokine 
associated with the development of several AIDs. It is mainly secreted from immune cells, 
such as DCs, monocytes, and macrophages, and damaged cells. Extracellular HMGB1 can 
interact with the receptor for advanced glycation endproducts, TLR2, and TLR4; there is also 
a possibility that different regions in HMGB1 interact with different receptors 
(Karuppagounder et al., 2016). In acute inflammatory events like sepsis, HMGB1 plays a 
significant part in the course of systemic immune reaction. In vitro and in a mouse model, 
administration of endotoxin led to the release of HMGB1 from macrophages with measurably 
augmented extracellular levels (Pilzweger and Holdenrieder, 2015). The same effect occurs 
after addition of tumor necrosis factor (TNF) or IL-1 in vitro. Likewise, in RA, a positive 
proinflammatory feedback loop was found, in which HMGB1 induces release of TNFα from 
activated macrophages, which in turn induces translocation to the cytosol in macrophages. 
HMGB1 was also shown to promote angiogenesis in RA via enhanced expression of vascular 
endothelial growth factor and hypoxia-inducible factor-1α activation (Park et al., 2015).

Kampo Medicines for Autoimmune Diseases

Herbal medicines have been used in Japan for more than 1500 years, and traditional 
Japanese Kampo medicines are now fully integrated into the modern health care system. In 
addition, more than 100 Kampo medicines are officially approved as prescription drugs and 
covered by the national health insurance system in Japan. Moreover, Kampo medicines are 
dispensed at all the university, national, and foundation hospitals in Japan as prescription 
drugs, frequently in combination with Western drugs. Rooted in Chinese medicine, the 
knowledge of Kampo medicine has been transmitted from generation to generation for 
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1500 years (Motoo et al., 2011). Nevertheless, because of the problem of cultivating and 
procuring identical species of some of the herbs in the Chinese formulas, together with the 
limited maritime commerce at the time, Kampo followed a decidedly unique path of 
development in the Japanese archipelago. Consequently, there is a stark difference between 
Chinese and Japanese herbal formulas (Kono et al., 2015). A study showed that, of 900 
physicians surveyed, 92.4% reported having prescribed Kampo medicines, 73.5% of which 
were for cancer patients. Only 9.7% of the physicians reported that they considered Kampo 
medicines to be harmful (Ito et al., 2012).

Furthermore, Kampo medicines are useful for treating AIDs such as RA and type 1 diabetes. 
Extensive clinical and preclinical data suggest that Kampo formulas have been used effec-
tively against AIDs and immune disorders. In the following, we discuss the antiinflammatory 
and immune-regulating activities of Kampo medicines in preventing and alleviating the 
complications of AIDs, with a focus on RA and diabetes.

Kampo Medicines for Rheumatoid Arthritis

RA is a common AID characterized by continual inflammatory synovitis usually involving 
peripheral joints in a symmetric distribution, the cause of which lies in immune regulatory 
factors such as the loss of tolerance (Verbrugge et al., 2015). The synovial inflammation, if 
uncontrolled, may contribute to cartilage damage, bone erosion, and ankylosis of the affected 
joints (Gorman and Cope, 2008). In this case mostly women are affected compared with 
men. The usual age of onset is between the late 1920s and the early 1950s, although no age 
is immune to the disease (Venkatesha et al., 2011). Moreover, a previous study reported that 
RA is a genetic immune disorder and about 70% of patients have an HLA-DR4 or DR1 
allele or both (Gorman and Cope, 2008). Nevertheless, the precise mechanisms or target 
autoantigens have not been distinguished for RA. HMGB1, type II collagen, aggrecan, 
immunoglobulin-binding protein, and heat shock protein 65 are among the antigens that have 
been implicated in the pathogenesis of RA. The nonsteroidal antiinflammatory drugs are the 
mainstay of therapy for a large proportion of patients with RA. However, because of the 
severe adverse reactions, high cost, and limited efficacy of these drugs in many patients, the 
use of complementary and alternative medicines by RA patients is becoming increasingly 
popular in developed and developing countries (Cibere et al., 2003). Since ancient times, 
many kinds of Kampo medicines have been used traditionally and are found to be clinically 
effective for RA treatment. These formulas usually contain ingredients from various  
medicinal plants that are supposed to exert antiinflammatory and immune-regulator effects 
and are efficient for treating RA.

Keishinieppiittokaryojutsubu

Keishinieppiittokaryojutsubu (KER) is composed of 12 crude medicinal herbs: Atractylodis 
lanceae rhizoma, hoelen, Gypsum fibrosum, Zizyphi fructus, Cinnamomi cortex, Ephedrae 
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herba, Paeoniae radix, Glycyrrhizae radix, Zingiberis rhizoma, Aconiti tuber, Sinomeni caulis 
et rhizoma, and Astragali radix (Kogure et al., 2010). It is one of the representative Kampo 
formulas for the treatment of RA. Moreover, this Kampo formula is reported to possess 
antiinflammatory properties. In addition, KER treatment effectively suppresses serum IL-6, 
TNFα, and IL-17 in patients with RA (Kogure et al., 2009).

Keishibukuryogan

Keishibukuryogan (KBG) is a Kampo formula composed of five crude medicinal herbs: 
Cinnamomi cortex, Paeoniae radix, Moutan cortex, Persicae semen, and hoelen. It is usually 
applied to treat thrombotic disease and coronary artery disease. Moreover, KBG improves 
microcirculation in patients with multiple old lacunar infarction (Hikiami et al., 2003), and 
also prevents the progression of atherosclerosis and preserves endothelium-dependent vasore-
laxation in a cholesterol-fed rabbit model (Sekiya et al., 1999). Another study performed with 
16 RA patients who received KBG (12 g/day) for 12 weeks showed that KBG treatment 
effectively decreased disease activity, tender joint count, soluble CD106, and lipid peroxide 
(Nozaki et al., 2006). A similar study reported that KBG treatment effectively ameliorated RA 
(Ogawa et al., 2007). Furthermore, the plasma and endothelial nitric oxide synthase (NOS) 
and CD106 levels were significantly attenuated by KBG treatment in adjuvant-induced 
arthritis rats (Nozaki et al., 2007).

Kanzobushito

Kanzobushito (KBT) is also one of the Japanese traditional Kampo medicines for AIDs such 
as RA. It is composed of the following crude herbs: Cinnamomi cortex, Glycyrrhizae radix, 
Atractylodis lanceae rhizoma, and Aconiti tuber. Treatment with KBT effectively decreased 
tartrate-resistant acid phosphatase-positive cells at the synovium–bone interface and at the 
sites of focal bone erosion, coincident with the findings that the receptor activator of nuclear 
factor-κB ligand (RANKL)/osteoprotegerin (OPG) mRNA ratio was significantly reduced by 
KBT treatment. It also decreased mRNA levels of macrophage colony-stimulating factor 
(M-CSF) and inducible NOS in peritoneal macrophages and joints of collagen-induced 
arthritic mice (Ono et al., 2004). These findings suggest that KBT is a potential new therapeu-
tic agent for the treatment of RA.

Daibofuto

Daibofuto (DBT) is a Kampo medicine composed of 15 crude herbs: Glycyrrhizae radix, 
Atractylodis lanceae rhizoma, Zingiberis rhizoma, Paeoniae radix, Zizyphi fructus, Aconiti tuber, 
Glehniae radix cum rhizoma, Angelicae radix, Rehmanniae radix, Cnidii rhizome, Ginseng radix, 
Achyranthis radix, Eucommiae cortex, Notopterygii rhizoma, and Astragali radix. It is given to 
patients who have been afflicted with RA for a long time and as a result have reduced physical 
strength. DBT treatment effectively reduced the ratio of RANKL/OPG and suppressed M-CSF 
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mRNA levels (Inoue et al., 2004). These outcomes indicate that antiosteoclastogenic and immuno-
modulatory effects of DBT effectively suppressed collagen-induced arthritis in mice.

Kampo Medicines for Autoimmune Diabetes

Insulin-dependent diabetes mellitus (IDDM) is the classical life-threatening kind of diabetes. 
Most patients with IDDM present when young, and the peak age of onset is 11–13 years (Neil 
et al., 1987). It is characterized by the progressive and selective destruction of β cells in the 
islets of Langerhans and is believed to involve a crucial role of the autoimmune reaction 
(Cooke and Mandell, 1994; Tisch et al., 1993). The islets of Langerhans of diabetic patients 
and animals are heavily infiltrated with mononuclear cells, most of which are T cells and 
macrophages. Infiltrating T cells include both CD4+ and CD8+ cells and mainly produce 
cytokines and proinflammatory factors (O’Reilly et al., 1991). Activated cytokines lead to the 
development of diabetes, which may be due to either a direct toxic effect on β cells or their 
use in determining the differentiation and function of T cells (Ploix et al., 1998).

Ninjinto

Ninjinto (NJT) is a Kampo medicine composed of four crude herbs: Zingiberis siccatum 
rhizoma, Glycyrrhizae radix, Atractylodis lanceae rhizoma, and Ginseng radix. Long-term 
administration of NJT prevents the progression of insulitis and the development of diabetes in 
the spontaneous model of nonobese diabetes (NOD) mice. Moreover, NJT treatment effectively 
suppresses blood glucose and IFN-γ levels, followed by increased IL-4 levels, in the NOD 
mouse model (Kobayashi et al., 2000). All these findings suggest that the Kampo medicine NJT 
has the ability to modulate cytokine production in the autoimmune diabetic condition.

Concluding Remarks

The preclinical and clinical data discussed in this chapter show that some Kampo formulas 
might successfully mitigate or prevent various biochemical and structural alterations in AIDs, 
including RA and autoimmune diabetes. Although the effects in human trials are somewhat 
variable, some studies have provided promising results, particularly those using a compound-
ing of different herbal crude drugs.
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Introduction

Kampo, the Japanese traditional multiherbal medicine, has been effectively practiced in Asia 
and other parts of the world for a long time. The Japanese Ministry of Health, Labor, and 
Welfare standardizes the quality and quantity of its active components. According to 2014 
statistics, around 90% of medical practitioners in Japan prescribe Kampo medicine in daily 
practice (Mogami and Hattori, 2014). In general Kampo formulations are composed of 
mixtures of crude extracts prepared from the various parts of herbs, viz., roots, bark, leaves, 
and rhizomes, which are formulated by several pharmaceutical industries in Japan and are 
under strict Japanese governmental regulations (Watanabe et al., 2011; Yakubo et al., 2014). 
Owing to their well-known therapeutic functions, Kampo medicines are often supplied in 
combination with Western drugs. Therefore the evaluation of interactions between Western 
drugs and Kampo herbal components is now widely advised. Peer-reviewed articles published 
in the subject area of Kampo medicine have also dramatically increased, which is evidenced 
by a PubMed survey (Fig. 13.1). For this review, a survey based on the keywords “Kampo 
medicine” was performed considering only English-language journals. From the available 
literature it is indeed clear that research on the pharmacological functions of various Kampo 
formulations is progressively increasing.

Literature describing the role of Kampo therapy integrated with Western drugs for treatment 
of various clinical conditions such as gastrointestinal disorders, depressive disorder, gastric 
cancer, esophageal cancer, and pancreatic cancer with ascites is available (Mogami and 
Hattori, 2014). Zhong et al. (2015) have reviewed the recent advances in the clinical practice 
of traditional Chinese herbal medicine for kidney disease. Chronic kidney disease (CKD) is 
known to be a worldwide public health issue. Owing to the lack of effective medicines, many 
patients with CKD across the globe hunt for alternative treatments, such as traditional  
medicines. The clinical practice of traditional herbs based on single or multiple components 
depends on the collective experimental knowledge of previous practitioners, documented in 
the historical textbooks. The therapeutic principle of traditional herbal medicines in CKD is 
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to “drain damp” (promoting urination by regulating the immune system), activate anticoagu-
lation, support the nourishment of the blood, and maintain antianemia. Further, the traditional 
herbal therapy coordinates the natural stabilization of the body (“Yin and Yang”) (Li and 
Wang, 2005; Zhong et al., 2015). Mechanistic investigations for implementing the usage of 
traditional Chinese herbal medicines in the treatment of renal-associated diseases that were 
reported earlier than 2013 are reviewed elsewhere by Zhong et al. (2013). More recent studies 
have identified the structure–function relationship and the molecular mechanisms of tradi-
tional medicines, which are significant advancements in this field. Such studies suggest that 
the majority of the traditional medicines including Chinese and Japanese herbs are related to 
antiinflammatory, antifibrotic, immunomodulatory, and antioxidative functions (Table 13.1).

Corticosteroid and immunosuppressive drugs are the general medications prescribed for 
glomerular disease. But, these medications are known for associated adverse side effects. 
Further, development of resistance to therapy and relapse of disease after the end of medica-
tion are frequent issues. For CKD patients, only partial salutary effects are achieved by 
modulation of the renin–angiotensin system, which does not essentially avoid the progression 
to last-stage renal disorder and the requirement of renal replacement (de Zeeuw, 2011). 
Because of limited therapeutic choices for CKD, several Asian countries are seriously looking 
for alternative treatments, considering Chinese and Japanese herbal formulations, which have 
a valuable heritage in the clinical aspect. The therapeutic efficacy of these agents is well 
supported by a great number of animal investigations, but lacks randomized clinical trials, 
particularly in patients with CKD. Even though the pharmacologically active herb and its 

Figure 13.1
The number of articles on Kampo medicine published in English from 1988 through 2016. This 

information was derived from PubMed by searching the keywords “Kampo medicine.”
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Table 13.1: Mechanisms of Therapeutic Actions of Commonly Used Herbal Medicines

Herb Name
Active 

Compounds

Mechanisma

Indications Side EffectsAntiinflammatory Antioxidative Antifibrotic Immunomodulation

Astragalus 
membranaceus

Astragalosides 
I–VII, flavonoids, 

etc.

+ + + + + + + + + + + Primary glomerular 
disease (Zhang 
et al., 2014c), 

diabetic nephropa-
thy (Li et al., 

2011), membra-
nous nephropathy 

(Ahmed et al., 
2007)

No reported 
side effects

Tripterygium 
wilfordii Hook F

Triptolide + + + + + + + + + + Primary glomerular 
disease (Zhu et al., 
2013; Chen et al., 

2013a,b), PKD 
(Chen et al., 

2014), Henoch–
Schonlein purpura 
(Wu et al., 2013)

GI disorders, 
liver toxicity, 

infertility, 
hematopoi-

etic disorders 
(Liu et al., 
2011; Yang 
et al., 1998)

Radix Bupleuri Saikosaponin a 
and d (Ashour 
et al., 2011)

+ + + + + + + IgA nephropathy 
(Yoshikawa et al., 

1997)

Interstitial 
pneumonia, 
liver toxicity, 

edema, 
hypertension, 

cystitis, GI 
disorders, 

immunodefi-
ciency 

(Asano et al., 
2006; Lu 

et al., 2008)
Radix 

Puerariae
Puerarin + + + Early diabetic 

nephropathy 
(Zhong et al., 

2014)

No reported 
side effects

Continued
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Herb Name
Active 

Compounds

Mechanisma

Indications Side EffectsAntiinflammatory Antioxidative Antifibrotic Immunomodulation

Abelmoschus 
manihot

Myricetin, 
cannabiscitrin, 
etc. (Lai et al., 

2006)

+ + + + Primary glomerular 
disease (Zhang 
et al., 2014b), 

diabetic nephropa-
thy (Chen et al., 

2015)

Upper 
respiratory 

tract 
infection, 

hyperlipid-
emia, liver 

toxicity 
(Zhang et al., 

2014b)
Ophiocordyceps 

sinensis
Cyclic peptides 

and H1-A 
(Paterson et al., 

2008)

+ + + + + Chronic kidney 
injury (Zhang 
et al., 2014a), 

chronic allograft 
nephropathy (Li 

et al., 2009)

Overall only 
a few side 

effects 
reported (dry 

mouth, 
nausea, 
stomach 

discomfort) 
(Shao et al., 

1985; Xu 
et al., 1992)

Rheum 
palmatum L

Emodin or rhein 
(Li et al., 2014)

+ + + + To improve kidney 
function in CKD 
patients (Wang 
et al., 2012a,b)

GI disorders; 
long-term use 

causes 
electrolyte 

disorders and 
liver toxicity 
(Yang et al., 

2012)
Cortex 

Moutan
Paeonol (Wu 
et al., 2003)

+ + + + CKDb May affect 
clotting (Koo 
et al., 2010)

CKD, chronic kidney disease; GI, gastrointestinal; IgA, immunoglobulin A; PKD, polycystic kidney disease.
a+ + +, biological effects were confirmed by multiple in vitro and in vivo studies; + +, effects were shown in only two to four studies (one or two in vitro and one or two 
in vivo); +, effects were shown in only one study (either in vitro or in vivo).
bUsed by traditional medicine practitioners without clinical studies.
Adapted with permission from Zhong, Y., Menon, M.C., Deng, Y., Chen, Y., He, J.C. 2015. Recent advances in traditional Chinese medicine for kidney disease. Am. J. Kidney Dis. 66 (3), 
513–522, Copyright 2015, Elsevier Publications.

Table 13.1: Mechanisms of Therapeutic Actions of Commonly Used Herbal Medicines—cont’d
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derived components have not been evaluated in large randomized clinical trials, there is a 
cumulative practice of herbal components complementing the existing therapies for renal-
associated diseases (Zhong et al., 2013). This review is an attempt to study the literature 
describing the characteristics of Japanese Kampo medicine particularly in renal inflammatory 
conditions. In addition to the clinical functions in glomerulonephritis and stone diseases, the 
key principles of traditional Chinese herbal treatment of CKD are also highlighted.

Characteristics of Japanese Kampo Medicine

Kampo medicinal practice in Japan differs from traditional Chinese herbal medicine in some 
aspects. Traditional Chinese medicines are theoretically derived from various medical texts, 
viz., Huangdi Neijing, Shennong Ben Cao Jing, and Shan Hang Lung, which were docu-
mented during the Han Dynasty, whereas Japanese medical practitioners decided to follow 
the theories of Shan Hang Lung (Nishimura et al., 2009). Although traditional Chinese 
medicine and Japanese Kampo have similar original features, in time the two forms of clinical 
practice diverged significantly according to the individual culture. It has been documented 
that Chinese medicine and Kampo have three major distinct features. First, traditional 
Chinese medicines are modified at the herbal level, whereas Kampo prescriptions are adapted 
at the formula level; second, the prescription style is simplified in Kampo medicine; and third, 
abdominal examination is important for Kampo practice. Such abdominal diagnosis is not 
prioritized in Chinese and Korean traditional medicine (Nishimura et al., 2009).

There are more than 210 varieties of Kampo formulas prescribed in Japan; the proportions and 
precise recipes differ from one another. The crude extract of a single plant is a mixture of 
complex active constituents, which creates difficulties in most of the pharmacological studies. 
Such complex mixture is potentiated in Kampo medicine, in which usually 3 to 10 or even 
more plant extracts are united. Researchers have attempted to evaluate the key principles and 
mechanisms of the therapeutic actions of Kampo formulas. Indications for Kampo medicine 
are multiplied by fine-tuning the combination of other plant extracts, and a wide range of 
pharmacological benefits is observed (Iizuka et al., 1998). Table 13.2 presents a list of common 
indications for the widely prescribed Kampo formulas. In Japan, roughly US$1 billion is spent 
on Kampo medicinal products. A “Standard Kampo Formula Nomenclature” (Tsutani et al., 
2005) was established in 2005 by three major academic societies in Japan, viz., the Japan 
Society for Oriental Medicine (JSOM), the Medical and Pharmaceutical Society for WAKAN-
YAKU (WAKAN), and the Japanese Society of Pharmacognosy (JSP). The Japanese 
Pharmacopeia, 15th edition (2006), has adopted a nomenclature for Kampo formulations, for 
instance, shosaikoto, kakkonto, etc. Motoo et al. (2009) have classified three types of Kampo 
products based on how the medicines are handled. Type A describes the clinical practice 
guidelines (CPG) for Kampo medicines with both strength of evidence and recommendations. 
Type B describes the CPG with records of references, but deficient in evidence-based recom-
mendations. Type C denotes CPG with information on the Kampo practice or Kampo-
associated terminology, but lacking any relevant references (Motoo et al., 2009).
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Inflammatory Pathways in Renal Diseases

Immune response and inflammatory factors play a vital role in the pathogenesis of renal 
disease (Imig and Ryan, 2013; Kurts et al., 2013). Macrophages and dendritic cells are the 
innate immune moieties having significant functions in mediating renal inflammation and 
injury (Kurts et al., 2013). In an infection, innate immune cells recognize microbial products 
through pattern recognition receptors, such as TLRs (Toll-like receptors), and are triggered to 
secrete proinflammatory cytokines and chemokines (Kurts et al., 2013; Anders and 
Schlondorff, 2007).

Initiation and progression of inflammation due to acute renal injury is mediated by the release 
of various cytokines by leukocytes and renal tubular cells into the damaged kidney. Some of 
the proinflammatory cytokines/chemokines are increased in ischemic acute kidney injury, viz., 
IFN-γ, interleukin-2 (IL-2), IL-10, GM-CSF, transforming growth factor-β (TGF-β), CXCL1, 
IL-6, MIP-2, and monocyte chemoattractant protein-1 (MCP-1) (Goes et al., 1995; Kielar 
et al., 2005; Akcay et al., 2009). TLRs are known for responding to pathogen-associated 
molecular patterns and damage-associated molecular patterns (DAMPs), which are endogenous 
ligands produced as a result of tissue damage. DAMPs act as an important trigger for activation 
of innate immune cell and inflammation in the kidney. Renal cells, such as mesangial and 
tubular epithelial cells, also mediate TLRs and generate proinflammatory cytokines and 
chemokines, contributing to renal damage (Anders et al., 2007; Schroppel and He, 2006). 
Likewise, autoimmune disorders are a major cause of renal inflammation and damage. For 
instance, systemic lupus erythematosus and lupus nephritis engage both innate and adaptive 
immune cells, including renal cells, T cells, B cells, dendritic cells, and macrophages (Lech 
and Anders, 2013; Kurts et al., 2013; Sterner et al., 2014; Davidson and Aranow, 2010; 

Table 13.2: Clinical Indications of Seven Commonly Used Kampo Formulas

Compound Clinical Indications

Juzen-taiho-to Anemia, general fatigue, loss of appetite, chronic disease, 
chemotherapy or surgery, colds

Keishi-bushi-to Rheumatoid arthritis
Keishi-ni-eppi-ichi-to Colds, rheumatoid arthritis, osteoarthritis, eczema

Keishi-ni-eppi-ichi-to-ka-ryo-jutsubu Rheumatoid arthritis, Behcet’s disease, eczema
Shosaiko-to Chronic gastroenteritis, chronic hepatitis, chronic tonsillitis, 

orthostatic hypotension, bronchial asthma, psychological 
problems

Toki-shakuyaku-san General fatigue, cold limbs, anemia, headache, menopausal 
syndrome, sterility, chronic nephritis, edema

Unsei-in Allergic dermatitis, psoriasis, eczema, gastritis, Behcet’s disease, 
urticaria

Adapted with permission from Borchers, A.T., Sakai, S., Henderson, G.L., Harkey, M.R., Keen, C.L., Stern, J.S., Terasawa, K., Gershwin, 
M.E. 2000. Shosaiko-to and other Kampo (Japanese herbal) medicines: a review of their immunomodulatory activities. J. Ethnopharmacol. 
73, 1–13, Copyright 2000, Elsevier Publications.
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Bagavant and Fu, 2009). Lupus nephritis is featured by the presence of several autoantibodies 
that build immune complexes and deposit in the glomeruli of the kidney (Sterner et al., 2014). 
There are several mechanisms associated with the immune complexes and the derived inflam-
mation, such as activation of Fc receptors and recruitment of inflammatory cells (Clynes et al., 
1998; Turnberg and Cook, 2005). Immune complexes formed in the renal cells also act as an 
endogenous trigger of TLRs and activate the proinflammatory cytokines (Anders et al., 2007). 
Patients with clinical conditions of immunoglobulin A (IgA) nephropathy generate high levels 
of abnormal glycosylated IgA and anti-glycan autoantibodies, resulting in the formation of 
IgA-immune complexes and deposits in the kidney glomeruli, which progressively induce 
kidney damage. Nuclear factor κB (NF-κB) is an essential mediator of signal transduction 
stimulated by various major inflammatory cytokines, viz., tumor necrosis factor-α (TNFα) and 
IL-1, thereby participating in the effector phase of inflammation (Kiryluk and Novak, 2014). 
Angiotensin has a physiological role of regulating vasoconstriction and blood pressure, but it is 
deregulated in inflammatory conditions and the pathogenesis of hypertension, atherosclerosis, 
and cardiac and renal injuries (Kiryluk and Novak, 2014). Activation of NF-κB has a signifi-
cant role in angiotensin II-induced expression of chemokines and its associated renal inflam-
mation. Diabetes-induced renal disease also remains as the most common cause of CKD. The 
pathological pathways associated with the clinical condition of diabetic nephropathy are 
activated by oxidative stress that affects various kidney cells. However, kidney fibrosis is the 
most fundamental and prominent feature in the cause of inflammation, which is derived by 
TGF-β (Anguiano et al., 2015). Important literature relevant to Kampo medicine and its 
specific applications in CKD and urinary stone diseases is discussed in the following sections.

Kampo Medicine in Chronic Kidney Disease

Diabetic nephropathy in patients often results in chronic glomerulonephritis and nephroscler-
osis, which are the major root cause of renal failure. Renal injury in CKD could be generally 
prevented using angiotensin-converting enzyme inhibitors and angiotensin II receptor block-
ers (Li and Wang, 2005). Investigations into Kampo medicine revealed that the efficacy of the 
herbal formulas is promising in the treatment of CKD. Saireito, a Kampo formula, was shown 
to have the property of reducing urinary protein and promoting proliferation of cell nuclear 
antigen. Further, saireito has shown the suppression of ED-1-positive cells (macrophages) 
together with the deposition of extracellular matrix protein in a rat model of glomerulonephri-
tis induced by anti-rat thymocyte serum (Liu et al., 2004; Ono et al., 2005). Saireito has a 
significant role in the suppression of upregulated mRNA expression in glomeruli associated 
with TGF-β and connective tissue growth factor. In another study with HIGA mice (Makino 
et al., 2003), the effects of Perillae herba (perilla) and rosmarinic acid were found to signifi-
cantly suppress proteinuria and mesangial cell proliferation. Further, the serum levels of IgA, 
glomerular IgA, and IgG deposition were also reduced in HIGA mice. An in vitro study 
suggested that cultured Peyer’s patch cells and spleen cells from perilla-treated mice 
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exhibited considerably less IgA than those of the control group. Rosmarinic acid, a polyphe-
nolic constituent of perilla, also showed considerable suppression of serum IgA and glomeru-
lar IgA deposition in HIGA mice. These results suggest that perilla has a partial effect in the 
suppression of IgA nephropathy via immune modulation of the intestinal mucosal system. 
Shichimosukokato and saibokuto are two other Kampo medicines shown to have significant 
effects in the reduction of proteinuria in IgA nephropathic conditions with focal mesangial 
proliferation. The efficacy of saibokuto was similar to that of dilazep hydrochloride on 
proteinuria, and slightly predominant on hematuria (Ono and Makino, 2009). Similarly, 
decoctions made from the Chinese herb Astragalus mongholicus or Astragalus membrana-
ceus derived from the Leguminose plant had an effect in decreasing proteinuria and patho-
logical injury and enhanced the total cholesterol and albumin levels in plasma. These results 
confirm that Astragalus decreases glomerular hyperfusion and improves kidney function. The 
mechanism associated with these benefits may be attributed to the inactivation of free radicals 
and inhibition of nitric oxide and TNFα synthesis (Ma et al., 1999; Xu et al., 1997). In 
another study on adriamycin-induced nephrosis in rats, Astragalus exhibited a therapeutic 
function on diuresis partly through the downregulation of the gene associated with hypotha-
lamic vasopressin, the renal V2 receptor, and aquaporin 2 (Shi et al., 1996). Observed results 
suggested that Astragalus has definite therapeutic effects in the early stages of CKD. 
Likewise, the medicinal herb rhubarb derived from the root of the plant Rheum palmatum L 
has significant function in the treatment of CKD. The chemical components of rhubarb 
include over 20 anthraquinones, of which emodin, rhein, and aloe-emodin have been investi-
gated much in China. For instance, in an in vitro study, emodin exhibited a suppression of 
lipopolysaccharide (LPS)-induced cell proliferation via inhibition of c-myc oncogene expres-
sion and blocked IL-6 production. Further, emodin has an inhibitory effect on LPS-stimulated 
IL-1 secretion in human macrophages and decreased the activity of Na-K-ATP and Ca-ATP in 
renal tubular epithelial cells. Some of the other Chinese herbs used in the aid of CKD are 
reviewed elsewhere (Li and Wang, 2005), such as Cordyceps sinensis; tetrandrine, an active 
component of Stephania tetrandra; and Tripterygium wilfordii.

Keishibukuryogan is the traditional Japanese formulation known for improving blood circula-
tion. This herbal formulation was shown to improve conjunctional microcirculation in cerebro-
spinal vascular conditions (Itoh et al., 1992), suggesting the benefits of enhanced 
hemorheological factors such as blood viscosity, red blood cell aggregability, and deformability 
(Hikiami et al., 2003). A report by Nakagawa et al. (2007) demonstrated the therapeutic func-
tions of keishibukuryogan in the kidney of diabetic rats, which evidenced the suppression of 
fibronectin deposition associated with TGF-β1. In another study an additional property of 
keishibukuryogan toward decreasing lipid peroxidation and elevating superoxide dismutase 
activity in the kidney was reported by Nakagawa et al. (2003). In this report, the research group 
of Nakagawa et al. (2011) also attempted to reveal the pharmacological effect of keishibukuryo-
gan on the early stage of renal failure in the remnant kidney model. The chemical structure of 
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the methanolic extract of keishibukuryogan was investigated using the HPLC technique, which 
revealed important constituents, viz., oxypaeoniflorin, albiflorin, paeoniflorin, pentagalloyl 
glucose, benzoic acid, cinnamic acid, benzoyl paeoniflorin, cinnamaldehyde, amygdalin, and 
paeonol. This study reported that a 3% keishibukuryogan formulation significantly suppressed 
osteopontin mRNA levels, and MCP-1 and vascular cell adhesion molecule-1 mRNA levels 
exhibited a tendency to decrease, but without statistical significance. Further, 3% keishibukuryo-
gan attenuated the serum urea nitrogen and proteinuria excretion levels. Observed results 
supported the usefulness of keishibukuryogan in slowing the development of chronic renal 
failure. Fig. 13.2 summarizes the hypothetical illustration proposed by Nakagawa et al. (2011) 
for the effects of keishibukuryogan on renal failure.

Kampo Medicine in Urinary Stone Disease

Urolithiasis is the formation of urinary calculi in the bladder or urinary tract resulting from 
various factors such as diet, water intake, biochemical metabolism, and genetic risk factors. 
Kidney stone disease affects approximately 10–12% of the general population and often 
results in renal inflammation, which results in a significant medical expenditure for individu-
als (Miyaoka and Monga, 2009). In general, kidney stones are made of calcium salts such as 
calcium oxalate and calcium phosphate. Other chemical components include struvite (magne-
sium ammonium phosphate), uric acid, and cystine. Compared to Western therapies, herbal 
combinations of Kampo medicines are shown to have positive effects in long-term use for the 
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Figure 13.2
Hypothetical representation of the effects of keishibukuryogan on renal failure. ECM, extracellular 

matrix. Reproduced from Nakagawa, T., Tashiro, I., Fujimoto, M., Jo, M., Sakai, S., Oka, H., Goto, H., 
Shimada, Y., Shibahara, N., 2011. Keishibukuryogan reduces renal injury in the early stage of renal failure in the 
remnant kidney model. Evid. Based Complement. Altern. Med. 914249, 1–8, an open access article, Copyright, 

2011, Hindawi Publications.
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treatment of stone disease with little or no adverse side effects (Gürocak and Küpeli, 2006). 
An effective herbal therapy for the management of urolithiasis may inhibit the nucleation and 
formation of crystals or might promote the exclusion of small crystals through an effect on 
urothelial adherence or by diuresis (Gohel and Wong, 2006).

Choreito, a Kampo medicine, comprises an herbal blend and is assumed to be a valuable 
remedy for nephritis and nephrolithiasis (Hidaka et al., 1991). Although choreito extract had 
no inhibitory effect on the growth of amorphous calcium phosphate, it does have an active 
role in the inhibition of hydroxyapatite in vitro (Hidaka et al., 1991). Another in vitro study 
using a synthetic urine model was done to evaluate the roles of two choreito components, 
takusya (Alismatis rhizoma) and kagosou (Prunellae spica), in the inhibition of calcium 
oxalate growth and aggregation (Koide et al., 1995). These in vitro experiments revealed that 
kagosou has a weaker effect compared to takusya. In an in vivo model, Wistar rats were 
treated with 0.5 μg of ethylene glycol (5%) daily for a period of 4 weeks, during which 
takusya at a low dose (relative to human daily dosage per unit body weight) prominently 
decreased the calcium concentration in the kidney tissues, compared to the control group, and 
significantly reduced the calcium oxalate deposits distinctly inside the tubular lumen (Koide 
et al., 1995). Further studies on takusya have shown significant suppression of osteopontin, 
which is the known stone matrix influencing the nucleation and aggregative formation of 
stones (McKee et al., 1995). Likewise, wullingsan (WLS), a multicomponent herbal compos-
ite containing Alisma orientale, Polyporus umbellatus, Poria cocos, and Cinnamomum 
cassia, was shown to have a diuretic effect. The pharmacological study of WLS extract 
revealed that it is capable of inhibiting calcium oxalate nucleation by prolonging the induc-
tion time in a dose-dependent fashion. An in vivo study of WLS on ethylene glycol–induced 
nephrocalcinosis in a rat model showed lower crystal deposit scores. The observed result was 
coherent with another rat model of nephrocalcinosis in which the animals were fed a high 
phosphorus diet. Some of the other active herbal combinations used in the treatment of stone 
disease are jin qian cao (Desmodium styracifolium Merr) and niao shi mixture (NSM). The 
mechanism of action derived from jin qian cao was found to be lowering of calcium excretion 
and increased urine citrate and 24-h creatinine excretion in an oxalate stone model (Miyaoka 
and Monga, 2009). In the case of NSM, it blocks the formation of 4-hydroxy-l-proline-
induced stones and decreases serum calcium and uric acid (Miyaoka and Monga, 2009). 
Although Kampo medicines are observed to have potential effects on stone disease in in vitro 
and animal studies, earlier literature reviews have identified that clinical trials are still lack-
ing. The claims of effectiveness in humans should be subjected to comprehensive evaluation.

Randomized Clinical Trials of Traditional Medicines in Kidney Disease

Several small-scale clinical investigations of herbal medicines in the treatment of kidney 
disease are disseminated in Chinese journals. However, large and well-organized random-
ized controlled clinical trials are still not sufficient. A 2015 review by Zhong et al. (2015) 
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highlighted the available well-designed randomized clinical trials related to traditional 
herbal medicines in various kidney diseases, which are reproduced here in Table 13.3. In 
2007, the JSOM Committee for Evidence-Based Medicine started to compile evidence 
reports of Kampo treatment (EKAT project). The main role of EKAT is to compile struc-
tured abstracts of randomized controlled trials along with remarks by an external reviewer. 
As of December 31, 2012, there were 378 controlled randomized clinical trials of Kampo 
medicines reported in Japan (Motoo et al., 2014). But further studies to determine the good 
randomized controlled clinical trials conforming to CONSORT (consolidated standards of 
reporting trials) and PRISMA (preferred reporting items for systematic reviews and meta-
analyses) requirements are needed to explain the importance of Kampo diagnosis and 
treatment (Motoo et al., 2014).

Table 13.3: Trials Investigating the Use of Traditional Medicines in Kidney Disease

References No. Disease
Therapeutic  

Arms
Primary 

Outcome

Study 
Period 

(Months) Outcome

Wang et al. 
(2012)

573 Primary  
glomerulonephritis 
with CKD stage 3

Traditional 
medicinesa/placebo 
versus benazepril/

placebo versus 
traditional 
medicines/
benazepril

Mean 
eGFR

6 48.5 ± 15.9 
versus 

43.0 ± 12.4 
versus 

48.3 ± 17.5 mL/
min (p < .05)

Chen et al. 
(2013)

190 Membranous 
nephropathy

Shenqi particle 
versus  

cyclophosphamide/
steroid

CR + PR 11 46/63 (73.0%) 
versus 54/69 

(78.3%); p = .5

bWu et al. 
(2013)

58 Henoch–
Schonlein 
purpura

Triptolide/
prednisone versus 

prednisone

CR + PR 6 40/42 (95%) 
versus 10/14 

(72%); p = .029
Zhang et al. 

(2014c)
417 Primary  

glomerular 
disease

AM versus losartan 
versus AM/losartan 

combination

Mean 
change in 

proteinuria

6 ‒508 versus 
−376 mg/day 

(p = .003) 
versus 

−545 mg/day 
(p < .001)

cChen et al. 
(2014)

9 ADPKD with 
proteinuria >1 g/

day

Tripterygium Reduction 
in 

proteinuria

12 6/9 patients to 
<0.5 g/day

ADPKD, autosomal dominant polycystic kidney disease; AM, Abohelmus manicot; CKD, chronic kidney disease; CR, complete 
remission; eGFR, estimated glomerular filtration rate; PR, partial remission.
aTraditional Chinese medicine mixture that was formulated and titrated according to symptoms.
bPediatric patients (this study reported longer term outcomes).
cProspective single-center observational experience; all patients had experienced treatment failure with losartan.
Adapted with permission from Zhong, Y., Menon, M.C., Deng, Y., Chen, Y., He, J.C. 2015. Recent advances in traditional Chinese medicine 
for kidney disease. Am. J. Kidney Dis. 66 (3), 513–522, Copyright 2015, Elsevier Publications.
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Summary and Outlook

Therapeutic efficiencies of Kampo medicinal compositions are mainly supported by 
physicians’ clinical expertise and clinical evaluation. From the recent research contribu-
tions it is indeed promising that Kampo medicines have clinical value and in some cases 
resulted in better health care in comparison to modern therapies, especially in long-term 
use for CKDs and their associated conditions. Several potential therapeutic Kampo 
formulas could be identified in single or hybrid extract forms, which have multiple 
pharmacological actions, viz., antiinflammatory, antioxidative, antifibrotic, or immuno-
modulatory. Although promising results have been derived from the literature discussed 
in this chapter, Kampo medicinal practice still has limitations, which need adequate 
attention for rationalized therapy. For instance, the active individual components of 
Kampo medicines and the percentage of dose for follow-up visits vary according to 
patients’ symptoms and signs. Clinical trials with single and multiple combinations are 
needed. Understanding the interactions of Kampo herbs with Western medicine is an area 
of wide interest, which needs special attention for improving existing practice. Further, 
the development of resistance among CKD patients toward herbal treatment should also 
be taken into account for better care. Some of the existing clinical investigations of 
traditional Chinese or Japanese herbal medicines for renal inflammatory conditions have 
issues, including limited size, suboptimal reports, and flawed protocols. Modern infor-
matics in health care and its allied systems could help to achieve effective and structur-
ally well-characterized clinical trials.
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CHAPTER 14

Kampo Medicines for Infectious Diseases
Akihiko Komuro
Niigata University of Pharmacy and Applied Life Sciences, Niigata, Japan

Introduction

Numerous Kampo medicines and Oriental herbs have been used for the treatment of  
infectious diseases for several reasons, such as genetic background, economical reasons, 
fewer adverse effects, and so on. This chapter describes Kampo medicines and related 
Oriental herbs that are effective or promising in the treatment of infectious diseases at the 
clinical level and/or in animal models. In addition, effective Kampo medicines tested in vitro 
in cultured-cell studies are also included in this chapter. Each section is categorized by 
infectious disease and according to the popularity of the Kampo medicine.

Influenza Virus Infection

Influenza virus infection causes annual epidemics and recurring pandemics that have a 
serious impact on public health and the global economy. Antiinfluenza agents such as 
oseltamivir and zanamivir have been very effective, but neuraminidase-resistant viruses due 
to cumulative mutation of neuraminidase have been found (Moscona, 2009; Weinstock and 
Zuccotti, 2009), and these drugs can be expensive for low-income countries. Several 
Kampo medicines have been proposed to be effective complementary and alternative 
medicines against viral infections by stimulating host immune systems or directly acting on 
virus growth.

Shoseiryuto

Shoseiryuto is used for symptoms such as runny nose, cough, allergic rhinitis, bronchitis, 
and so on (Ikeda et al., 1994). It has been reported that shoseiryuto possesses antiinfluenza 
activity in vivo. It was first described that replication of the virus in the nasal cavity and 
spread of the virus to the lung are efficiently inhibited in intranasal infection with a mouse-
adapted influenza strain, A/PR/8/34, in BALB/c mice when shoseiryuto is orally  
administered (Nagai and Yamada, 1994). Shoseiryuto increases the antiviral IgA antibody in 
nasal and bronchoalveolar washes of infected mice. It did not stimulate type I interferon 
(IFN) induction in this study (Nagai and Yamada, 1994); however, other in vitro studies with 
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human cell lines have suggested that shoseiryuto shows type I IFN–mediated inhibition of 
other viruses such as ganciclovir-resistant human cytomegalovirus (Murayama et al., 2006) 
and human respiratory syncytial virus (Chang et al., 2013). Regarding influenza virus 
infection, there have been no reports on inhibitory effects on viral growth by shoseiryuto in a 
cultured-cell system. Antiinfluenza activity of shoseiryuto is most likely through immunos-
timulative adjuvant-like activity but not direct action on the virus in any case. Therefore, it is 
proposed that shoseiryuto is useful for the treatment of influenza virus infection with a 
history of influenza virus infection and/or as an influenza vaccine adjuvant (Nagai and 
Yamada, 1998; Yamada and Nagai, 1998). In fact, the same group explored the active 
ingredient in shoseiryuto and tested for influenza adjuvant activity. Oral administration of 
one of the ingredients, pinellic acid, to mice with influenza hemagglutinin (HA) vaccine 
enhanced antiviral IgA antibody in nasal and bronchoalveolar washes, suggesting that 
pinellic acid may provide a safe and potent oral adjuvant for nasal influenza HA vaccine 
(Nagai et al., 2002).

Juzentaihoto

The involvement of adjuvant activity of another Kampo medicine has also been investigated 
for human subjects who are in a high-risk group for influenza infection. Juzentaihoto is a 
Kampo medicine traditionally used for patients with anemia, anorexia, or fatigue and also 
has an ability to accelerate recovery from hematopoietic injury induced by radiation and the 
anticancer drug mitomycin C (Hisha et al., 1997). The influenza adjuvant activity of 
juzentaihoto was tested using 91 subjects with a minimum age of 65 years by measuring the 
antibody titer after influenza vaccination (Saiki et al., 2013). The investigation indicated a 
significant increase in hemagglutination inhibition titer against A/Victoria/210/2009 
(H3N2) among the tested vaccine strains, A/California/7/2009 (H1N1), H3N2, and B/
Brisbane/60/2008. However, the mechanisms underlying the specificity of juzentaihoto for 
the H3N2 strain remain to be discovered, although a study has reported that juzentaihoto 
stimulates the IFN-α response by affecting the responsible transcription factors, IRF-3/7 
(Munakata et al., 2012).

Hochuekkito

An antiinfluenza Kampo medicine that affects cytokine and antimicrobial peptide production 
has been reported. Hochuekkito is a Kampo medicine that is used for treating functional 
conditions such as general fatigue, compromised state, and gastrointestinal motility disorder 
(Yanagihara et al., 2013). Hochuekkito administered orally before, on the day of, or after 
influenza virus infection is found to increase survival rate, suppress viral growth in bronchoal-
veolar lavage fluid, and inhibit the lung index in mice. Administration of hochuekkito in mice 
elevates the concentration of IFN-α in bronchoalveolar lavage fluid and decreases 
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inflammatory cytokines such as interleukin (IL)-1α, IL-6, and granulocyte–macrophage 
colony stimulation factor, but not tumor necrosis factor α (TNFα) and IFN-γ (Mori et al., 
1999). Furthermore, it has been reported that hochuekkito enhances the expression of antimi-
crobial peptides, defensins, in mice compared to control subjects (Dan et al., 2013). 
Synergistic antiinfluenza effects of hochuekkito with oseltamivir phosphate also have been 
reported in mice (Ohgitani et al., 2014). Furthermore, a clinical study has indicated that 
preoperative administration of hochuekkito may ameliorate an excessive postoperative 
inflammatory response and prolonged immunosuppressed state, resulting in fewer postopera-
tive infectious complications (Iwagaki and Saito, 2013).

Shahakusan

Another antiinfluenza Kampo medicine, shahakusan, has been reported to affect cytokine 
mRNA expression levels in mandibular lymph node or lung in an influenza-infected mouse 
model. This Kampo medicine is prescribed in the late phase of infection that causes inflam-
mation in the lung. Shahakusan administered orally from 7 days before to 4 days after infec-
tion with the influenza A/PR/8/34 strain in the upper respiratory tract significantly decreases 
the virus titer in nasal lavage fluid and lowers IL-4, IL-1β, and IL-10 mRNA. In contrast, 
IL-12 mRNA is increased in infected mice under the same conditions. In addition, shahaku-
san decreases infiltration of inflammatory cells in the bronchiole and stimulates natural killer 
(NK) cell activity. However, shahakusan has no direct effect on influenza growth or life cycle 
(Hokari et al., 2012).

Maoto

Several studies of Kampo medicines that directly act on the influenza life cycle have been 
reported. The herbal extract of Ephedra has an inhibitory effect on the growth of influ-
enza virus (Mantani et al., 1999). For entry of influenza virus into host cells, acidification 
of lysosomes and endosomes is a well-known factor (Yoshimura et al., 1982). The extract 
of Ephedrae herba inhibits acidification of endosomes and lysosomes in Madin–Darby 
canine kidney (MDCK) cells, leading to growth inhibition of the influenza virus  
A/PR/8/34 when treated immediately or 5–10 min after infection. Chemical inhibition 
experiments suggest that tannin is one of the active components of inhibition in the 
extract.

Maoto, which contains Ephedra, is used for the early phase of influenza infection, and its 
efficacy against influenza virus infection has been demonstrated. Oral administration of 
maoto 4–52 h postinfection significantly reduces virus titers in both nasal and bronchoalveolar 
lavage fluids of A/J mice (Nagai et al., 2014). The treatment increases antiinfluenza virus 
IgM, IgA, and IgG1 antibody titers in nasal fluid, bronchoalveolar lavage fluid, and serum, 
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respectively, showing effects similar to those of shoseiryuto. Clinical and randomized studies 
have also claimed that maoto may be effective in cases of influenza with low sensitivity to 
oseltamivir and younger patients under 5 years of age (Kubo and Nishimura, 2007; Toriumi 
et al., 2012).

Cinnamomi Cortex

Trans-cinnamaldehyde (CA), one of the principal components of essential oil derived from 
Cinnamomi cortex, has antiinfluenza activity in vitro and in vivo (Hayashi et al., 2007). 
Micromolar levels (20–200 μM) of CA significantly inhibit viral growth in MDCK cells 
infected with influenza A/PR/8/34 virus. Inhalation in mouse cages (50 mg/cage per day) and 
intranasal administration of CA (250 μg/mouse per day) significantly increase the survival 
rate of influenza virus-infected mice. Virus yield in bronchoalveolar lavage fluids is 10 times 
lower in inhalation treatments of CA compared to control treatments. These findings suggest 
that Cinnamomi cortex—containing Kampo medicines are effective for acute respiratory 
infectious diseases.

Hepatitis C Virus Infection

Hepatitis C virus (HCV) infection is a significant worldwide problem in public health. The 
standard care for HCV is a combination therapy with PEGylated IFN-α and ribavirin, but 
ribavirin/IFN treatment is not effective enough for some HCV genotypes and shows serious 
side effects, such as influenza-like symptoms, mental health problems, and hematological 
abnormalities. Although the IFN-free ledipasvir–sofosbuvir medication had an enormous 
impact and is very effective for the treatment of chronic HCV genotype 1 (Smith et al., 2015), 
this therapy could still be expensive for low-income countries with a high prevalence of HCV. 
Several Kampo medicines and/or natural products have been reported as anti-HCV-agent 
complementary and alternative medicines.

Ninjinyoeito/Gomisin A

Ninjinyoeito is a Kampo medicine that is used for the treatment of athrepsia due to surgery, 
anorexia, cold constitution, and anemia. An active component, gomisin A, in Schisandra fruit, 
among the herbs included in ninjinyoeito, has been reported to have inhibitory effects on 
HCV and protective effects on immunological hepatopathy against HCV infection (Cyong 
et al., 2000). Ninjinyoeito is reported to have antiinflammatory properties by suppressing 
phagocytosis of alveolar macrophages (Aoki et al., 1994) and to increase NK activity in 
healthy individuals (Kamei et al., 1998). It also has antioxidant and hepatoprotective activities 
in a cell culture system (Kamei et al., 1998) and an in vivo model (Egashira et al., 2003). 
Based on these findings, Cyong et al. (2000) have identified an active anti-HCV component in 
ninjinyoeito as gomisin A in a cultured-cell system and an animal model of immunologically 
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induced acute hepatic failure. The study also demonstrated clinical effects of using ninjin-
yoeito to treat chronic HCV; however, the results were not conclusive and further studies are 
needed to assess the promise of ninjinyoeito for the treatment of chronic HCV (Azzam et al., 
2007), as it may reduce viral load or contribute to delaying HCV progress.

Shosaikoto

Shosaikoto has been used for patients with liver diseases in Japan because of its suppressive 
effect against cancer development in the liver and its macrobiotic effects. To assess its mecha-
nistic aspects, an in vitro study has tested the effects of shosaikoto on the production of IL-12 
in circulating mononuclear cells from liver cirrhosis patients (Yamashiki et al., 1999). The 
group determined IL-12 levels in the monocyte/macrophage fraction and the lymphocyte 
fraction of peripheral blood obtained from 11 HCV-positive liver cirrhosis patients and 12 
healthy subjects and found that IL-12 produced by the patients was significantly lower than 
that produced by healthy subjects. Shosaikoto stimulation of the monocyte/macrophage 
fraction or the lymphocyte fraction increased the levels of IL-12 about threefold, which was 
almost the same level as that of healthy subjects. The study concluded that one of the possible 
mechanisms of the macrobiotic effects of shosaikoto in liver cirrhosis patients may be the 
improvement in IL-12 production.

A phase II trial of shosaikoto was conducted in HCV patients who were not candidates for 
IFN-based therapy to determine the effectiveness for further study (Deng et al., 2011). In the 
trial, 24 chronic HCV patients were orally administered 2.5 g shosaikoto three times daily for 
12 months. Improvement of aspartate aminotransferase and alanine aminotransferase was 
observed in 16 (67%) and 18 (75%) patients in the study, respectively. Viral load was reduced 
in 7 patients, increased in 10 patients, and not affected in 7 patients. The study concluded that 
shosaikoto may improve liver pathology in selected HCV patients who are not candidates for 
IFN-based treatment, but larger and controlled studies are necessary.

Oxymatrine

Oxymatrine is one of the major alkaloid components of Sophora flavescens. It was first 
described to have anti-HCV and anti-hepatitis B virus (HBV) effects in a cell culture model 
(Chen et al., 2001b) and an animal model (Chen et al., 2001a). A mouse study indicated 
that oxymatrine has hepatoprotective activity against acute liver injury induced by allyl 
alcohol (Liu et al., 1994). Antifibrotic activity of oxymatrine in d-galactosamine-induced 
rat liver fibrosis has been predicted to be partly through inhibition of lipid peroxidation. 
Immune-stimulative activity that changes the immune response of HBV-transgenic mice 
from a Th2 (IL-4 and IL-10) to a Th1 (IFN-γ and IL-2) response has been also reported 
(Dong et al., 2002; Yang et al., 2002). Because these animal studies and cell-based experi-
ments showed promising effects against HCV infection, several clinical studies have been 



132 Chapter 14

conducted (Li et al., 1998; Mao et al., 2004). A review paper has evaluated the efficacy of 
several natural products reported in the treatment of chronic HCV subjects. The paper 
concluded that the results are promising and indicate the need for further evaluation in HCV 
cases (Azzam et al., 2007).

Maoto and Daiseiryuto

Maoto and daiseiryuto have been used for the common cold in Japan. Clinical studies have 
been conducted to assess whether maoto and daiseiryuto reduce the adverse effect of IFN-β in 
the treatment of chronic HCV patients. In these studies, patients were treated with a combina-
tion of IFN-β and either maoto or daiseiryuto and the combinations with Kampo were com-
pared to treatment with IFN-β alone (Kainuma et al., 2002a,b). Adverse effects of IFN-β were 
evaluated based on the severity of symptoms self-classified into four categories using a 
questionnaire consisting of 29 items. Scores of symptoms such as discomfort were signifi-
cantly lower with the combination therapy of IFN-β and Kampo compared to IFN-β alone 
and none of the patients needed to interrupt therapy because of side effects of IFN-β. 
Biochemical parameters such as serum alanine aminotransferase and serum hyaluronic acid 
levels were better compared to IFN-β alone. The authors proposed that administration of 
these Kampo medicines together with IFN-β treatment could increase the sustained biochemi-
cal response rate and reduce liver fibrosis.

Other Herbal Mixtures

There are two studies of the effects of herbal mixtures on HCV infection. EH202 is a mixture 
of four herbal extracts that have IFN-inducing effects, although information about the ingredi-
ents of EH202 is not clearly indicated. A group has conducted an uncontrolled clinical study 
on E202 in 35 patients with chronic HCV (Kaji et al., 2004). The study claimed that after 
3 months of daily EH202 administration, HCV RNA levels in patients were decreased, and 
improvements in malaise, bloating sensation in the abdomen, and nausea and vomiting were 
observed in a significant number of patients without showing any serious adverse effects. The 
authors concluded that EH202 may be safe and useful for the treatment of chronic HCV, 
although further investigations need to be performed to obtain a definitive conclusion. 
Another study has reported anti-HCV activity of extracts of Citrus unshiu peel (Aurantii 
nobilis pericarpium) through inhibition of viral absorption in the human acute lymphoblastic 
leukemia cell line MOLT-4 (Suzuki et al., 2005).

Human Immunodeficiency Virus Infection

Shosaikoto has been widely used for patients with chronic hepatitis and cirrhosis in Japan 
(Shimizu, 2000). A study has examined the inhibitory effect of shosaikoto on human 
immunodeficiency virus type 1 (HIV-1) replication in peripheral blood mononuclear cells 
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(Piras et al., 1997). In the study, the anti-HIV activity of shosaikoto was tested when 
combined with known anti-HIV drugs such as zidovudine (AZT), lamivudine (3TC), or a 
combination of AZT/3TC. In vitro experiments indicated that shosaikoto enhanced 
anti-HIV activity of 3TC among the tested combinations. The authors suggested that a 
combination therapy of shosaikoto and 3TC has potential as a chemotherapeutic modality 
for HIV-1 infection. Because it has been reported that shosaikoto inhibits the reverse 
transcriptase of murine leukemia virus and HIV in vitro (Ono et al., 1990), this activity 
may be the underlying mechanism of its anti-HIV activity. Another in vitro study has 
reported that Polyporus sclerotium, gardenia fruit, Atractylodes lancea rhizoma, Cnidium 
rhizoma, and Japanese Angelica root have some anti-HIV activity (Kato et al., 2012). 
However, no clinical trials of shosaikoto or other Kampo medicines against HIV infection 
have been reported so far.

Hepatitis B Virus Infection

Shosaikoto was initially tested in 1992 for anti-HBV infection in vitro and in clinical 
studies. The in vitro study tested peripheral blood mononuclear cells (PBMCs) from 
patients with chronic active hepatitis and indicated that shosaikoto increased IFN-γ and 
anti-HBV antibodies produced in PBMCs in a dose-dependent manner (Kakumu et al., 
1991). The clinical study investigated the efficacy of shosaikoto in children with chronic 
HBV infection and with sustained liver disease (Tajiri et al., 1991). Seven of 14 patients 
(50%) became negative for hepatitis B antigen within a year in the study. The hepatitis B 
antigen clearance rate in the shosaikoto-treated group was higher than the control annual 
hepatitis B antigen clearance rate (22.7%) in 22 untreated patients. Other groups also have 
confirmed similar effects of shosaikoto on HBV infection (Akbar et al., 1999; Chen et al., 
2001a; Dong et al., 2002). In addition, a 2007 study demonstrated that shosaikoto directly 
inhibits viral growth in a HepG2 cell model (Chang et al., 2007). Therefore, the group has 
proposed shosaikoto as a supplementary to nucleotide analogs to minimize the recurrence 
of viremia after its discontinuation.

Herpes Simplex Virus Type 1 Infection

The effects of kakkonto against cutaneous herpes simplex type 1 (HSV-1) infection in mice 
have been described (Nagasaka et al., 1995). Kakkonto, at a dose corresponding to that in 
humans, reduces the mortality of HSV-1-infected mice and reduces localized skin lesions. 
Kakkonto does not inhibit viral growth in vitro and does not affect cytokine production, NK 
cell activity, natural cytotoxic killer cell activity, or the population of T-cell subsets in spleen 
cells of infected mice. Because the delayed-type hypersensitivity (DTH) response to HSV-1 
antigen is stronger in kakkonto-treated mice than in untreated mice, the authors attributed the 
reduction in the mortality of kakkonto-treated mice to an induction of a strong DTH to 
HSV-1.
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Another study has investigated the protective effects of hochuekkito on mitomycin C–immu-
nosuppressed mice. An HSV-1 lethal infection caused by mitomycin C treatment in mice was 
prevented by oral hochuekkito administration. The authors concluded that hochuekkito may 
be beneficial for the treatment of infectious diseases in immunocompromised patients receiv-
ing chemotherapeutic drugs (Kido et al., 2000). No clinical trials of hochuekkito against 
HSV-1 infection have been reported.

Severe Acute Respiratory Syndrome Coronavirus Infection

Two in vitro studies of the inhibitory effects of herbal extracts against severe acute respira-
tory syndrome coronavirus (SARS-CoV) infection have been reported. Extract from a 
vegetable, the tender leaf of Toona sinensis Roem, inhibits growth of SARS-CoV in vitro 
(Chen et al., 2008). Another study also demonstrated that six herbal extracts from 
Gentianae radix (long dan; the dried rhizome of Gentiana scabra), Dioscoreae rhizoma 
(shan yao; the tuber of Dioscorea batatas), Cassiae semen (jue ming zi; the dried seed of 
Cassia tora), and Loranthi ramus (sang ji sheng; the dried stem with leaf of Taxillus 
chinensis) and two from Cibotii rhizoma (gou ji; the dried rhizome of Cibotium barometz) 
inhibit replication of SARS-CoV at 25 to 200 μg/mL concentrations in Vero E6 cells (Wen 
et al., 2011). Interestingly, extracts from Dioscoreae Rhizome and Rhizome Cibotii were 
found to inhibit SARS-CoV 3CL protease activity among the extracts tested.

BK Virus–Associated Hemorrhagic Cystitis

BK virus–associated hemorrhagic cystitis (BKV-HC) is a common problem arising occa-
sionally after hematopoietic stem cell transplantation. A group examined the efficacy of 
choreito for treating BKV-HC in children who underwent allogeneic hematopoietic stem 
cell transplantation (Kawashima et al., 2015). The duration until complete resolution of 
hematuria was significantly shorter in the choreito-treated group (median 9 days, range 
4–17 days) compared to the nonchoreito group (median 17 days, range 15–66 days; 
p = .037). The BKV load in urine was decreased a month after choreito treatment and no 
adverse effect was observed. Therefore, the authors suggest that choreito may be a safe and 
promising therapy for the hemostasis of BKV-HC after hematopoietic stem cell 
transplantation.

Human Papillomavirus Vaccine Adjuvant

The human papillomavirus (HPV) E7, an oncoprotein ubiquitously expressed in the precursor 
lesion of cervical cancer, is a target for HPV therapeutic vaccines. A study has demonstrated 
that juzentaihoto and hochuekkito have adjuvant activity for oral vaccination with recombi-
nant Lactobacillus casei expressing HPV-16 E7 (LacE7) in mice (Taguchi et al., 2012). Oral 
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immunization of mice with LacE7 with mucosal adjuvant, heat-labile enterotoxin T subunit 
(LTB), promotes systemic E7-specific type 1 T-cell responses and a similar effect was 
observed with juzentaihoto or hochuekkito as an adjuvant. Oral administration of LacE7 plus 
either of these Japanese Kampo medicines and LTB enhances mucosal E7-specific type 1 
T-cell response by approximately threefold more than after administration of LacE7 alone. 
Secretion of IFN-γ and IL-2 into the intestinal lumen is enhanced by juzentaihoto or hochuek-
kito and LTB in oral administration of LacE7. Finally, these Kampo medicines enhance the 
mucosal type 1 immune responses to orally immunized antigen synergistically with 
Lactobacillus and LTB. Therefore the authors suggest that juzentaihoto or hochuekkito may 
be an excellent adjuvant for oral Lactobacillus-based vaccines and may have the potential to 
elicit extremely high E7-specific mucosal cytotoxic immune response to HPV-associated 
neoplastic lesions.

Candida albicans Infection

C. albicans causes the majority of the opportunistic fungal infections observed in patients 
under treatment with immune-suppressive drugs and others, such as HIV patients. A group 
has suggested that several Kampo medicines might be effective as therapeutic agents 
against candidiasis in immunosuppressed patients. The protective effects of juzentaihoto 
and its ingredients against Candida infection were investigated using immunosuppressed 
mice (Abe et al., 1998, 1999). ICR mice injected with prednisolone or cyclophosphamide 
were orally administered 1 g/kg juzentaihoto daily and intravenously infected with a lethal 
dose of C. albicans. Juzentaihoto treatment prolonged the life span of infected mice com-
pared to control mice. A similar protective effect was obtained by treatment with its ingre-
dients ginseng radix, Glycyrrhiza radix, A. lancea rhizoma, or Cnidium rhizoma. 
Ninjinyoeito also had a similar effect on mice immunosuppressed with cyclophosphamide 
(Abe et al., 2000).

Listeria monocytogenes Infection

A foodborne pathogen, L. monocytogenes causes illness mainly in pregnant women, new-
borns, elderly, and immunocompromised people. Two Kampo medicines have been indicated 
to be effective against L. monocytogenes infection in mice. Shosaikoto was first described as 
preventing the lethal effect of L. monocytogenes by an intraperitoneal (ip) injection. Growth 
of L. monocytogenes in the peritoneal cavity and liver was suppressed from day 1 after the 
infection. The bactericidal activity of peritoneal macrophages from shosaikoto-treated mice 
was maintained from 1 to 3 days after ip injection of killed L. monocytogenes, whereas the 
activity of control mouse macrophages was decreased. The authors suggest that augmented 
accumulation of macrophages and maintenance of their bactericidal activity may be the main 
mechanisms of the resistance in shosaikoto-treated mice.



136 Chapter 14

The effect of hochuekkito against L. monocytogenes infection has been reported in mouse 
models. Mice orally administered hochuekkito for 10 days (1 g/kg per day) were intravenously 
(iv) or ip infected with L. monocytogenes. Survival rates in mice infected iv at day 1 or 
infected ip at day 4 after the last administration were increased. The number of bacteria in 
spleen and liver was increased to kill iv-infected mice by day 5 in the nonadministered group, 
whereas the number of bacteria in the hochuekkito-pretreated mice was increased relatively 
slowly by day 3 and decreased from day 3 to day 8. A similar effect was observed in ip-
infected mice. Peritoneal macrophages from hochuekkito-treated mice showed an enhanced 
activity to kill L. monocytogenes in vitro within 60 min after ingestion of bacteria. A similar 
effect was observed in mice undergoing restraint stress treatment and in infant mice 
(Yamaoka et al., 2000, 2001). In infant mice, IFN-γ-producing CD4+ T cells were increased 
with hochuekkito treatment independent of the deficiency in the antigen-presenting function.

Propionibacterium acnes Infection

P. acnes is a gram-positive commensal bacterium that causes acne on the skin. P. acnes 
releases lipase that produces fatty acids by digesting sebum, creating inflammation of the 
skin. Several Kampo medicines and their ingredients have been described for their inhibitory 
effect on the growth of bacteria. Reports have described that orengedokuto and its ingredients, 
Coptidis rhizoma and Phellodendri cortex (Higaki et al., 1990, 1995, 1996a,b), jumihaidokuto 
(Higaki et al., 2000, 2001), unseiin (Higaki and Morohashi, 2003), and keigairengyoto 
(Higaki et al., 1997, 2004) inhibit the growth of P. acnes and lipase activity. Therefore, these 
Kampo medicines have been used for acne.

Helicobacter pylori Infection

H. pylori is a gram-negative bacterium that infects the stomach and whose infection is a major 
cause of gastroduodenal diseases in humans. Eradication of H. pylori by antibiotics is a very 
effective treatment; however, the variable prevalence of resistant organisms has been develop-
ing (Fakheri et al., 2014). A study has investigated the antibacterial effect of hochuekkito 
against H. pylori infection in vivo and in vitro (Yan et al., 2002). The in vitro experiments 
demonstrate that hochuekkito inhibits the growth of antibiotic-resistant strains of H. pylori as 
well as antibiotic-sensitive strains at a dose of 2.5 mg/mL. The in vivo experiments with mice 
orally administered hochuekkito for 7 days before or after inoculation of H. pylori showed 
that the bacterial load in the stomach was significantly reduced in the hochuekkito group 
compared with the control group. Hochuekkito administration induced IFN-γ in the gastric 
mucosa and there were no significant differences in bacterial load between the control and the 
hochuekkito-treated group in IFN-γ gene-deficient mice. Therefore, the authors suggest that 
the antibacterial effect of hochuekkito is partly due to IFN-γ induction and its possible 
clinical use for treatment of H. pylori infection.
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Vibrio cholerae Infection

Infection with the bacterium V. cholerae in the small intestine causes severe diarrheal diseases 
such as cholera. The causative agent of cholera is cholera toxin (CT), the virulence factor 
secreted by V. cholerae. A study has indicated that daiokanzoto inhibits CT activities such as 
ADP-ribosylation and Chinese hamster ovary cell elongation and identified the active com-
pounds in this Kampo medicine (Oi et al., 2002). Among several components purified from 
daio extract, rhubarb galloyl-tannin, a compound characterized by a polygallate structure, is 
the most effective one. Synthesized gallate analogs similar to rhubarb galloyl-tannin inhibit 
all CT activities, including ADP-ribosylation, elongation of Chinese hamster ovary cells, and 
fluid accumulation in ileal loops. Therefore, the authors claim that the Kampo formulations or 
their gallate components might be effective adjunctive therapies with oral rehydration solu-
tion for the severe diarrhea of cholera.

Porphyromonas gingivalis and Other Oral Microorganism Infections

P. gingivalis is a gram-negative bacterium that is implicated in certain forms of periodontal 
disease. Several Kampo medicines have been reported to inhibit P. gingivalis growth and 
suggested to be effective for controlling periodontal disease. A group has tested several 
Kampo medicines for P. gingivalis growth, adherence to epithelial cells, and proteinase 
activity (Liao et al., 2013). Among the Kampo medicines tested, sanoshashinto has the 
strongest inhibitory effect, and the test identified the responsive compounds present in the 
Chinese rhubarb, one of the major components of sanoshashinto, to be anthraquinones such 
as aloe emodin and rhein. These anthraquinones also inhibit the adherence of P. gingivalis to 
oral epithelial cells and reduce its proteinase activity. The strongest antiadherence activity 
was observed with a Kampo medicine, mashiningan extract granules, that contains rhubarb. 
Therefore, the authors claim that Kampo medicines containing rhubarb and its anthraquinone 
derivatives may be effective for controlling periodontal disease through their capacity to 
inhibit P. gingivalis growth and virulence properties.

Certain oral microorganisms are implicated in intensifying the inflammatory process and 
aggravating the ulcer formation of oral mucositis (OM) in cancer patients under chemother-
apy or radiotherapy. A Kampo medicine, hangeshashinto (HST), has been investigated for 
antimicrobial activity against several bacteria and fungi (Fukamachi et al., 2015). HST extract 
inhibits the growth of gram-negative bacteria, including Fusobacterium nucleatum, P. gingi-
valis, Porphyromonas endodontalis, Prevotella intermedia, Prevotella melaninogenica, 
Tannerella forsythia, Treponema denticola, and Porphyromonas asaccharolytica, and less 
inhibitory effects on gram-positive bacteria and the fungal strains were observed. The active 
ingredients in HST are identified to be baicalein, berberine, coptisine, 6-shogaol, and homo-
gentisic acid. The authors suggest that HST may be a useful treatment for OM in patients 
undergoing anticancer treatment.
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Streptococcus pyogenes Infection

S. pyogenes infection causes necrotizing fasciitis and streptococcal toxic shock syndrome. 
The efficacy of a Kampo medicine, hainosankyuto, for the treatment of S. pyogenes skin 
infection has been investigated in in vivo experiments using mice (Minami et al., 2011). 
Oral administration of hainosankyuto to infected mice for 4 consecutive days increased the 
survival rate and reduced the size of local skin lesions compared to control mice. 
Hainosankyuto attenuated the bacterial load in the blood, with increased macrophage 
phagocytic activity in mice, and increased the levels of IL-12 and IFN-γ and decreased the 
level of TNFα in the serum of S. pyogenes-infected mice. The authors conclude that haino-
sankyuto may be useful for the treatment of S. pyogenes infection more prophylactically 
than therapeutically.
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CHAPTER 15

Drug Delivery Aspects of Herbal Medicines
Arunkumar Nagalingam
KMCH College of Pharmacy, Coimbatore, Tamilnadu, India

Introduction

Herbal drugs have been used since medieval times for treatment of illness in local or regional 
healing practices. These are naturally occurring, plant-based products with minimal or no 
chemical processing. In most developing countries, more than 80% of the people still rely on 
traditional herbal medicines to meet their health care needs. Although modern medicine 
exists, traditional herbal treatments have gained popularity for their historical and cultural 
values. Moreover, it is believed that they are safer and free from side effects compared to 
modern medicines. Modern research has also pointed out that many modern drug treatments 
suppress the symptoms of disease, leaving out the underlying problems, in contrast to natural 
herbal medicines, which demonstrate better results as they address the root cause of the 
disease more effectively (Annie, 2015).

Traditional herbal systems of medicine are gaining worldwide significance in the light of 
modern technological aspects. Countries like Japan, India, China, Egypt, and Pakistan and 
regions in Africa and the Middle East have their own forms of traditional medicine that are 
mostly based on plants and herbs (Table 15.1).

Herbal medicines are prepared mostly from plants by eco-friendly processes and hence they 
are also called “phytomedicines.” The lack of scientific evidence, along with processing 
problems like isolation and identification of individual components and standardization of 
such preparations, has hindered the development of herbal products as novel formulations. 
Scientific research has shown that the activity of an herbal formulation is due to either a 
specific constituent or a blend of components. Advancements in herbal research with respect 
to extraction processes, isolation and identification procedures, development of bioassay 
techniques for efficacy testing, and standardization techniques has boosted the image of 
herbal medicine in the health care scenario (Mitra and Banerjee, 2012).

According to the WHO, herbal medicines are the mainstay for 75–90% people in develop-
ing countries for primary health care (Robinson and Zhang, 2011). Although herbal medi-
cines have their own advantages there are still lacunae in the development of these drugs 
into palatable formulations. The lack of knowledge in regard to the physiochemical proper-
ties of the active constituents of the plants and less awareness of side effects and toxicity of 
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herbal drugs have made it difficult for researchers to bring out successful herbal formula-
tions. The unsuitable molecular size and poor lipid solubility of most herbal constituents 
have deterred the development of herbal formulations. A multidisciplinary approach to drug 
delivery has to be developed to increase the scope of herbal drugs among health care 
professionals.

A drug delivery system is the method by which the desired quantity of a drug reaches the 
site of action and exerts its pharmacological action. Drug delivery systems are based on 
interdisciplinary approaches that combine polymer science, pharmaceutics, chemistry, 
and molecular biology. The chemical and pharmacological research performed since the 
1990s on plants to identify the chemical compositions of extracts have suggested that the 
separation and purification of the various components lead to a partial or full loss of 
activity of the isolated/purified compound. The difficulties in isolation, identification, 
extraction, and standardization of herbal compounds have hindered interest of formula-
tion scientists in developing a suitable drug delivery system for herbal drugs. But recent 
developments in various areas of herbal research and the latest technological innovations 
have laid down a pathway to developing novel drug delivery systems for herbal 
medicines.

Traditional Drug Delivery Systems

Herbal drugs, including Japanese Kampo medicines, are traditionally given in the form of 
pills, decoctions, infusions, tinctures, syrups, powders, etc. The Japanese Pharmacopeia 
has included many Kampo medicines, most of which are administered as decoctions, 
powders, or pills.

Examples of Kampo medicines are bai hu tang (white tiger decoction), wu pi san (five peel 
powder), and gui zhi fu ling wan (cinnamon twig and Poria pill).

Table 15.1: Various Systems of Medicine

Country Traditional System of Medicine

Japan Kampo
India Ayurveda and Siddha
China Chinese herbal medicine
Korea Hanbang

Pakistan Indusynunic
Middle East Unani

Europe Aromatherapy, homeopathy, herbalism
United States and 

Australia
Western herbal medicine

Africa Muti and Ifa
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Decoctions

Decoctions are normally preferred for harder herbs like roots, barks, and seeds. It is 
helpful to grind or crush the whole root, bark, and seeds before preparing the decoction. 
This is prepared by heating the required quantity of herbs with water for a period of 
about 30 min, until about 50% of the water is lost. The vessel must be closed during 
heating to prevent any essential constituents from being lost through evaporation. The 
extract is then removed from heat and strained using a filter, and the decoction is used 
either as a whole or after suitable dilution.

Examples of herbs used in decoctions are ba zhen tang (eight treasure decoction) and bai 
hu tang (white tiger decoction).

Infusions

Infusions are fluid preparations obtained by macerating the crude drug in water. They are 
prepared by moistening the crude drug, after being cut into suitable pieces, with a small 
quantity of water for about 15 min, and about a liter of boiling water is then added to it 
and heated for 5 min with continuous stirring. The fluid is then filtered after cooling and 
used as required.

Extracts

Extracts are prepared by concentrating extractives of crude drugs. There are two types of 
extracts:
 
 1.  viscous extracts
 2.  dry extracts

Extracts are prepared by pulverizing the crude drug to a suitable size and extracting for a 
particular period of time with suitable solvents by means of cold or warm extraction or by 
percolation. The extract is then filtered and the filtrate is concentrated or dried by a suitable 
method to make a millet jelly-like consistency, for the viscous type, or to make crushable 
solid masses, granules, or powders for the dry extracts.

Examples are Glycyrrhiza extract and belladonna extract.

Pills

Pills are solid spherical forms intended for oral administration. These are generally prepared 
by mixing the drug with additives such as diluents, binders, disintegrants, etc., and pressing it 
into a spherical form by a suitable method. If required these pills can be coated with a coating 
agent or sugar to mask the odor and taste.
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Tinctures

These are liquid preparations usually prepared by extracting the crude drug with ethanol or a 
mixture of water and ethanol. They are prepared by maceration or percolation using coarse 
powders or fine cuttings of crude drugs with an appropriate solvent.

The content of the marker constituent or ethanol in tinctures prepared by either of these two 
methods (maceration or percolation) is specified by assaying the content using a portion of 
the sample and adjusting the content with a sufficient amount of percolate or solvent as 
required based on the result of the assay.

An example is tincture of opium.

Powders

Powders of herbal drugs are prepared by cutting the crude drugs into smaller parts, drying 
them completely, and pulverizing them to get the powdered drug.

Examples of powders are powdered ginseng, nux vomica extract powder, and  
powdered aloe.

Limitations of Traditional Drug Delivery Systems
 1.  There is a high chance that the herbal constituents will be destroyed in the acidic pH of 

the stomach.
 2.  Some components may be metabolized by the liver before reaching the systemic circula-

tion and hence minimum effective concentrations cannot be achieved to produce any 
therapeutic effect.

 3.  Herbal constituents like polyphenols have good water solubility but are poorly absorbed, 
which limits the ability to pass the lipid membrane and hence leads to lesser 
bioavailability.

 4.  Poor patient compliance increases the chances of missing a dose when a short half-life of 
the drug requires frequent administration.

 5.  Fluctuations in blood levels may lead to overmedication or undermedication.
 6.  Typical drawbacks of herbal drugs, including poor lipid solubility, unsuitable molecular 

size, and instability, cannot be overcome by traditional drug delivery systems.

Because most of the conventional methods of herbal drug delivery systems cannot satisfy 
the requirements of an ideal drug delivery system, it is imperative for the formulation 
scientist to develop novel drug delivery systems with the requisite modifications for 
herbal drugs.
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Ideal Drug Delivery System

An ideal drug delivery system should have the following features:
 
 1.  ensures stability of the drug in the human biological environment;
 2.  releases the drug at the site of action at the required time and quantity;
 3.  reduces fluctuation of blood levels by maintaining the drug release in a constant manner;
 4.  improves the palatability of the drug by masking the bitter taste and unpleasant odor of 

some herbal drugs;
 5.  improves the oral bioavailability of the drug.

Novel Drug Delivery Systems

Novel drug delivery systems (NDDSs) are advantageous in delivering herbal drugs at a prede-
termined rate and exhibiting site-specific action. In novel drug delivery technology, control of 
the distribution of the drug is achieved by incorporating the drug into a carrier system or 
changing the structure of the drug at the molecular level (Atmzkuri and Dathi, 2010). In phyto-
formulation research, nano dosage forms like liposomes, phytosomes, nanoemulsion, etho-
somes, transferosomes, etc., have a number of advantages, including enhancement of solubility, 
stability, and bioavailability; protection from toxicity; enhancement of pharmacological activity; 
and protection from physical and chemical degradation (Saraf, 2010). Thus NDDSs have the 
potential to address various problems related to herbal medicine practice.

Liposomes

Liposomes are spherical vesicles made up of biodegradable natural or synthetic phospholip-
ids. They usually have one or more concentric membranes. Liposomes are composed of 
phospholipids, which are amphipathic and are characterized by having a lipophilic tail and 
hydrophilic head on the same molecule (Lasic, 1993). The polar heads orient themselves 
toward the aqueous medium and the hydrophobic tails constitute the inner region of the 
membrane (Fig. 15.1) and thus form a bilayer.

This helps them to encapsulate water-soluble components in the hydrophilic compartment and 
lipid-soluble components in the lipid section and this property is used to alter the pharmaco-
kinetic profile of drugs, herbs, and vitamins as well as enzymes. A number of herbal liposo-
mal formulations have been studied, which are summarized in Table 15.2.

The unique properties of liposomes make them a potential carrier system to enhance the 
performance of herbal drugs by enhancing solubility, improving bioavailability, enhancing 
cellular uptake, altering the pharmacokinetics (Xiao and Li, 2002), and improving in vitro and 
in vivo stability. Liposomal delivery systems can enhance the therapeutic efficacy of a 
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product by delivering it to the site of action and by maintaining the minimum effective levels 
for a longer period of time (Weiss and Fintelmann, 2000).

Silymarin is poorly absorbed in the gastrointestinal tract (Blumenthal et al., 2000) and hence 
parenteral administration shows better effect than oral administration (Carini et al., 1992). A 
successful liposomal dosage form of silymarin was developed for buccal delivery and was 
found to have better stability as well as improved bioavailability (El-Samaligy et al., 2006).

Classification of Liposomes

Liposome size can vary from very small (0.025 μm) to large (2.5 μm) vesicles. The 
vesicle size plays an important role in determining the circulation time of liposomes and 

Lipid layer

Lipid layer

Unilamellar liposomes

SUV LUV GUV MLV

Multilamellar liposomes

Phospolipid
bilayer

Aqueous
core

Figure 15.1
Liposomes. GUV, giant unilamellar vesicle; LUV, large unilamellar vesicle; MLV, multilamellar 

liposome vesicle; SUV, small unilamellar vesicle.

Table 15.2: Herbal Liposomal Formulations

Active Ingredient Application Use References

Magnolol Enhances therapeutic efficacy Inhibiting vascular smooth 
muscle cell proliferation

Chen (2008)

Nux vomica Increases stability of 
formulations

Antitumor, analgesic, and 
antiinflammatory activities

Chen et al. (2010)

Quercetin Enhances therapeutic efficacy Antioxidant activity Ghosh et al. (2010)
Diospyrin Enhancement of its antitumor 

effect
Anticancer activity Hazra et al. (2005)

Artemisia 
arborescens

Increases antiviral activity and 
stability

Antiviral activity Gortzi et al. (2008)
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both size and number of the bilayers affect the drug encapsulation inside the liposomes. 
Based on the size and the number of bilayers, liposomes are classified into two broad 
categories:
 
 1.  multilamellar vesicles
 2.  unilamellar vesicles

Unilamellar vesicles are further classified as large unilamellar vesicles and small unilamellar 
vesicles (Amarnath and Sharma, 1997)

Advantages of Liposomes (Himanshu et al., 2011)

Liposomes offer many distinct advantages over other forms of drug delivery:
 
	•	 	increased	efficacy	and	therapeutic	index;
	•	 	increased	stability	by	encapsulation;
	•	 	nontoxic,	flexible,	biocompatible,	and	biodegradable;
	•	 	reduced	toxicity	of	encapsulated	agent.

They can trap both hydrophobic and hydrophilic compounds, avoid decomposition of 
entrapped components, and release the compound at the designated targets (Shehata 
et al., 2008).

Phytosomes

Phytosomes are also called “phytolipid delivery systems” when used for delivering herbal 
drugs (Gandhi et al., 2012). This is a patented technology developed by Indena to incorporate 
standardized plant extracts or water-soluble phytoconstituents into phospholipids to produce 
lipid-compatible complexes, which enhances their absorption and bioavailability 
(Bombardelli et al., 1989).

The phytosome approach guarantees the pharmacokinetic profile of herbal drugs without 
resorting to pharmacological adjuvants or structural modifications of the ingredients. The 
phytosome technology produces a little cell, better able to transit from a hydrophilic environ-
ment into the lipid-friendly environment of the enterocyte cell membrane and from there into 
the cell, finally reaching the blood. Thus it protects the valuable constituents of the herbal 
drug from being destroyed by gastric enzymes and gut bacteria (Murray, 2008).

Advantages (Kidd and Head, 2005)
 1.  Phosphatidylcholine present in the phytosome acts both as a carrier and as a 

hepatoprotective.
 2.  The bioavailability of hydrophilic phytoconstituents is increased by phytosomes, thereby 

increasing the efficacy of the drugs.
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 3.  The constituents of phytosomes are safe.
 4.  Phytosomes are more stable compared to liposomes because of the presence of chemical 

bonds.
 5.  Phospholipids present in phytosomes add nutritional value to the product.
 6.  Skin permeation of phytosomes is relatively easier and hence they can be effectively used 

as topical preparations.
 7.  Phospholipids engulf/encapsulate the water-soluble phytoconstituents and thus protect 

them from destruction by digestive enzymes.
 8.  Because phosphatidylcholine is a part of the cell membrane, it nourishes the skin in 

addition to acting as a carrier in topical preparations.
 9.  Phytosome preparation methods are relatively simple.
 10.  As the absorption is improved by phytosomes, the dose requirement of the drug can be 

reduced.

Preparation of Phytosomes

The common stages of the preparation of phytosomes are charted in Fig. 15.2.

Flavonoid components are insoluble in chloroform, ether, or benzene but become extremely 
soluble when prepared as phytosomes. This change in the chemical and physical properties is 
attributed to the true stable complex formed between the phospholipid and the flavonoid 
(Yanyu et al., 2006). The molecular structure of phytosomes is shown in Fig. 15.3.

Figure 15.2
Preparation stages of phytosomes.
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The success of phytosomal formulation in terms of efficacy and stability depends on various 
factors such as size of the phytosomes, membrane permeability, entrapment efficiency, 
chemical composition, and purity of the components. Hence phytosomes are generally 
characterized for their physical properties such as size, shape, drug entrapment, percentage 
drug release, chemical composition, quantity, and purity of the constituents (Jain, 2001).

Difference Between Phytosome and Liposome

The basic difference between a phytosome and a liposome is that in a phytosome, the phytocon-
stituent forms an integral part of the membrane by forming chemical bonds with the hydrophilic 
head of the phospholipid, whereas in liposomes the active herbal constituent is dissolved in the 
layers of the membrane and enclosed by phospholipids (Fig. 15.4) (Pandey, 2010).

Phytosomes are absorbed more than liposomes and show better bioavailability (Amin and 
Bhat, 2012). It was also found that phytosomes were superior to liposomes in topical 
formulations.

Applications of Phytosomes

Phytosome technology is most commonly used for herbal constituents that have poor absorp-
tion or poor bioavailability. This process has been widely used by researchers for many herbal 
extracts, including grape seed, Ginkgo biloba, green tea, milk thistle, ginseng, etc., and has 

Phosphatidylcholine
-drug complex

Water soluble
 free drug

Figure 15.3
Molecular structure of a phytosome.
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shown improved absorption and bioavailability in comparison with conventional extracts. 
This technology has been developed by Indena, an Italian company that specializes in identi-
fication, development, and production of active herbal constituents for use in pharmaceutical, 
nutraceutical, and cosmetic industries. Phytosome technology, a line of products, has been 
developed and commercialized by Indena (Table 15.3).

Phytosome formulations have the ability to cross the lipid biomembrane and reach the 
circulation, which results in increased absorption of active molecules when topically applied 
and increase in bioavailability when administered orally.

Research has shown that much work is being done to formulate herbal extracts to produce 
more bioavailable phytosomes. Extracts of Aesculus hippocastanum, saponins extracted from 
Ruscus aculeatus, Ximenoil and ximenynic acid extracted from Santalum album, and extracts 
of Coleus forskohlii, Vaccinium myrtillus, and Serenoa repens are being highly worked upon 
to improve bioavailability by formulating as phytosomes. Mukherjee et al. (2007) have 

LIPOSOME

PHYTOSOMETM

Water soluble free drug

Phosphatidylcoline

Phosphatidylcoline-drug complex

Figure 15.4
Comparison of liposomes and phytosomes.
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regarded phytosomes as a value-added drug delivery system. A thorough study of the litera-
ture reveals that several plant extracts (crude, partially purified, or fractionated) are reported 
to possess various significant pharmacological or health-promoting properties. These extracts 
can be standardized accordingly and may be formulated as phytosomes for systematic investi-
gation for any improved potential to be used rationally.

Transferosomes

Transferosomes are made up of phospholipids supplemented with a single-chain surfactant with a 
high radius of curvature, which acts as an edge activator to provide vesicle elasticity and deform-
ability (Cevc et al., 1996). They are highly adaptable and stress-responsive complex aggregates. 
They overcome the skin penetration difficulty by squeezing themselves along the intercellular lipid 
of the stratum corneum. Transferosomes have a unique structure that is capable of entrapping 
hydrophilic, lipophilic, and amphiphilic drugs. They can be applicable as drug carriers for a range 
of small molecules, peptides, proteins, and herbal ingredients (Saraf, 2010).

Composition of Transferosomes

Transferosomes are composed of two main components (Walve et al., 2011):
 
 1.  an amphipathic ingredient (phosphatidylcholine) in which the aqueous solvents self-

assemble into a lipid bilayer that closes into a simple lipid vesicle;
 2.  a bilayer softening component that increases lipid bilayer flexibility and permeability.

The resulting flexibility- and permeability-optimized transferosome vesicle can therefore 
adapt its shape easily and rapidly by adjusting the local concentration of each bilayer compo-
nent and to the local stress experienced by the bilayer (Fig. 15.5).

Applications of Transferosomes

Capsaicin transferosomes were prepared by the high shear dispersion technique and the 
penetration of capsaicin was found to be more compared to the pure drug (Long et al., 2006). 

Table 15.3: Marketed Phytosome Formulations (Indena)

Brand Name Botanical Source Category Activity

Bosexil Boswellia serrata Resin Soothing, anti-photo aging
Ginkgoselect Ginkgo biloba Leaf Antioxidant, vasokinetic
Greenselect Camellia sinensis Young leaf Antioxidant, weight management

Ginseng Phytosome Panax ginseng Root Tonic, skin elasticity improver
Meriva Curcuma longa Rhizome Joint health, soothing

Silymarin Phytosome Silybum marianum Fruit Antioxidant, liver protective
Leucoselect Phytosome Vitis vinifera Seed Antioxidant, UV protector
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Colchicine and curcumin transferosomes were prepared using a hand-shake method, and the 
formulation prevented gastrointestinal side effects associated with oral administration and 
provided local, sustained release and site-specific delivery of colchicine and curcumin (Singh 
et al., 2009). Transferosomes can penetrate the stratum corneum and supply nutrients locally 
to maintain their functions, resulting in maintenance of the skin. In this connection transfero-
somes containing capsaicin have been prepared by Xiao-Ying et al. and show better topical 
absorption in comparison to pure capsaicin (Xiao-Ying et al., 2006). The various herbal 
formulations of transferosomes are summarized in Table 15.4.

Ethosomes

Ethosomes are soft, non–invasive vesicles for the enhanced delivery of active agents. The 
design of topical applications is of great importance to phytomedicine for both topical and 
systemic drug administration. The sizes of ethosomes may vary from tens of nanometers to 
micrometers (Verma and Fahr, 2004).

Conventional
Vesicle

Reformed Vesicle

Deformation

Stratum Corneum Layer

Transfersomes

Figure 15.5
Transferosomes.

Table 15.4: Herbal Formulations of Transferosomes

Biological Source Active Ingredient Application Use References

Capsicum annuum Capsaicin Increase skin penetration Treatment of 
rheumatism

Xiao-Ying et al. 
(2006)

Curcuma longa Curcumin Increase skin permeability Antiinflammatory Patel et al. (2004)
Catharanthus roseus Vincristine Increase permeability Anticancer Lu et al. (2005)
Colchicum autumnale Colchicine Reduction in gastrointes-

tinal tract side effects
Treatment of 

gout
Singh et al. (2005)
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Ethosomes are lipid-based elastic vesicles containing phospholipids, alcohol (ethanol and 
isopropyl alcohol) in relatively high concentrations, and water. Higher concentrations of 
alcohol enhance topical drug delivery and prolong the physical stability of ethosomes com-
pared to liposomes (Dayan and Touitou, 2000).

Ethosomes may contain certain phospholipids with various chemical structures, like phospha-
tidylcholine, phosphatidylserine, phosphatidylethanolamine, phosphatidylglycerol, alcohol, 
water, and propylene glycol. This composition enables the delivery of a high concentration of 
active ingredients through the skin. Drug delivery can be modulated by altering the 
alcohol:water or alcohol–polyol:water ratio.

Mechanisms of Drug Penetration

The main advantage of ethosomes over liposomes is the increased permeation of the drug. 
The drug absorption probably occurs in the following two phases (Gangwar et al., 2010):
 
 1.  Ethanol effect

Ethanol acts to enhance penetration through the skin. The mechanism of its penetration-
enhancing effect is well known. Ethanol penetrates into intercellular lipids and increases the 
fluidity of cell membrane lipids and decreases the density of the lipid multilayer of the cell 
membrane.

 2.  Ethosome effect
Increased cell membrane lipid fluidity caused by the ethanol of ethosomes results in increased 
skin permeability. So the ethosomes permeate very easily into the deep skin layers, where  
they are fused with skin lipids and release the drug into the deep layer of skin (Fig. 15.6).

Marketed Formulations

Novel Therapeutic Technologies, Inc., of Hebrew University has succeeded in bringing a 
number of products to the market based on the ethosome delivery system. Noicellex, an 
anticellulite formulation of ethosomes, is currently marketed in Japan. Lipoduction, another 
formulation currently used in the treatment of cellulite, contains pure grape seed extracts 
(antioxidant) and is marketed in the United States. Similarly Physonics is marketing the 
anticellulite gel Skin Genuity in London. Nanominox, containing minoxidil, is used as a hair 
tonic to promote hair growth and is marketed by Sinere (Touitou, 1996). Table 15.5 shows 
examples of ethosomes as a herbal drug carriers.

Transdermal Drug Delivery Systems

Transdermal drug delivery systems facilitate the passage of therapeutic quantities of drug sub-
stances through the skin and into the general circulation for their systemic effects (Shaik et al., 
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2011). It has been found that drugs of herbal origin can be utilized with enhanced efficacy by 
incorporating them into transdermal drug patches. Even herbal penetration enhancers like some 
terpenes are found to have enough potential to replace the conventionally available penetration 
enhancers like dimethyl sulfoxide, which has several disadvantages (Rathva et al., 2012). The first 
commercially available prescription patch, approved by the US Food and Drug Administration 
(FDA) in December 1979, administered scopolamine for motion sickness. The most common 
available transdermal drug delivery patches are the over-the-counter nicotine patches that help 
people quit smoking (Jatav et al., 2011). A list of marketed herbal transdermal patches is given in 
Table 15.6.

Outer
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Figure 15.6
Transfer of Ethosomes across startum corneum by deformation.

Table 15.5: Ethosome Formulations of Herbal Drugs

Biological 
Source Active Ingredient Application Use References

Glycyrrhiza 
glabra

Ammonium 
glycyrrhizinate

Improved antiinflammatory 
activity and sustained release 

action

Treatment of 
dermatitis, eczema, 

and psoriasis

Paolinoa 
et al. (2005)

Cannabis 
sativa

Tetrahydrocannabinol Improved patient compliance 
and increased skin permeation

Treatment of 
rheumatoid arthritis

Lodzki et al. 
(2003)

Tripterygium 
wilfordii

Triptolide Increase in percutaneous 
permeability

Antiinflammatory, 
antitumor

Chen et al. 
(2004)

Sophora 
alopecuroides

Matrine, oxymatrine, 
sophoridine, sophocar-
pine (alkaloidal extract)

Increase in permeability Anticancer, 
antiendotoxin

Zhou et al. 
(2010)

Curcuma 
longa

Curcumin Improved bioavailability Antiinflammatory Maiti et al. 
(2007)
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Applications

The virility patch: The virility patch (RX male virility enhancement formula) is a natural 
herbal patch containing a variety of herbs known for promoting sexual desire and perfor-
mance in men. The virility patch is an ultraconcentrated formula infused into a small, discrete 
dermal patch that sticks to the body. The transdermal delivery system used in these patches is 
approved by the FDA (Bayarski, 2010).

Transdermal slimming patch: This is entirely made of natural herbs and processed to a soft 
patch form with transdermal technology. It reduces the overburden of vital organs. It works 
24 h—all day, all night. It eliminates hunger pangs, maintains the feeling of fullness, even 
when one has not eaten, and accelerates fat burning (Chaturvedi et al., 2011).

Diabetes: Momordica charantia is traditionally used as a medicine for diabetes. The transder-
mal film contains the fractionated component from an ethanolic extract of M. charantia fruits 
prepared using hydroxypropylmethylcellulose as a percentage. The release of active constitu-
ents from transdermal patches of M. charantia (2 cm2; 10 mg/patch) was found to be satisfac-
tory (Seema, 2014).

Nanoparticles

Nanoparticles are nano- or subnano-sized structures composed of synthetic or semisyn-
thetic polymers. Nanoparticles are colloidal systems with particles varying in size from 10 
to 1000 nm. It is an effective system, as the formulation is encapsulated in it easily and can 
easily reach the effective site (Vyas and Khar, 2002). The drug is dissolved, entrapped, 
encapsulated, or attached to a nanoparticle matrix. Depending upon the method of prepara-
tion nanospheres or nanocapsules can be obtained. Nanocapsules are systems in which the 
drug is confined to a cavity surrounded by a unique polymer membrane, whereas nano-
spheres are matrix systems in which the drug is physically and uniformly dispersed. The 
nanoparticle system of formulation shows an advantage, as its solubility is increased and 

Table 15.6: Marketed Herbal Transdermal Patches

Brand Name Ingredients Use Company

Nicoderm CQ Nicotine Quit smoking GlaxoSmithKline
Transdermal SCOP Scopolamine Prevent motion sickness Novartis
Forest detox foot 

patch
Tourmaline, chitosan, 

pearl stone, wood vinegar
Detoxification, increase oxygen intake Natural pharmacy

Praan Painplast Angelica dahurica, rhizoma 
zingerbis, Chinese Angelica

Pain relief Greatline impex

Hoodia+Patch Hoodia gordonii, Guaraná, 
Garcinia cambogia

Weight control Medex scientific
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the drug can reach the target site, compared to other systems. Microencapsulation of an 
herbal extract in nanoparticles is an effective way to protect drug or food ingredients 
against deterioration, volatile losses, or premature interaction with other ingredients. The 
advantages of the nanoparticle are that it improves the absorbency of the herbal formula-
tion, reduces the dose of formulation, and increases its solubility (Prabhu et al., 2010). 
Various nanoparticle herbal formulations are summarized in Table 15.7.

Advantages of an Herbal Nanoparticle Delivery System
	•	 	A	nanoparticle	system	delivers	the	herbal	formulation	directly	to	the	site	of	action.
	•	 	Encapsulating	drugs	within	nanoparticles	can	improve	the	solubility	and	pharmacokinet-

ics of drugs.
	•	 	Nanoparticles	can	also	provide	a	choice	of	formulations,	promote	transit	of	the	drug	

through biological barriers, and increase bioavailability of the drug.
	•	 	They	can	take	the	drug	directly	to	the	site	of	action	without	destroying	the	surrounding	

environment.

Nanoparticles of traditional Chinese herbs (TCH) are helpful for improving their absorp-
tion and distribution in the body, and therefore enhance their efficacy. Traditional 
Chinese medicines, including peach seed, safflower, Angelica root, Szechwan lovage 
rhizome, Rehmannia root, red peony root, leech, gadfly, earthworm, and ground beetle, 
were mixed and prepared by drying, mincing, extracting, crushing into liquid particles 
with an ultrasonic wave, filtering, and nanometerizing into a nanoparticle soliquid with a 
nanometer collider. Nanoparticles of TCH showed significant thrombolytic effects, 
resulting in quick recovery from arterial embolism and diminution of thrombi. The 
thrombolytic effects of nanoparticles of TCHs are much intensified compared to their 
nonnanoparticle form. There are also some studies on integrative evaluation, pharmacoki-
netics, and pharmacological activity of oral prolonged-release preparations of traditional 
Chinese medicine (Shen et al., 2008).

Table 15.7: Nanoparticle Herbal Drug Delivery Systems

Biological Source Application Use References

Cuscuta chinesis Improve water solubility Antitumor, immunostimu-
latory, antihepatotoxic

Yen et al. (2008)

Berberis vulgaris Sustained drug release Anticancer Lin et al. (2007)
Camptotheca acuminata Increase in solubility Increase in bioavailability, 

antitumor
Xi et al. (2007)

Ginkgo biloba Improved cerebral blood flow Brain function activation Shimada (2012)
Naringenin Increase in solubility Hepatoprotective Yen et al. (2009)

Tripterygium wilfordii Increase in solubility, decrease 
in toxicity

Antiinflammatory, 
antitumor

Xiong et al. (2005)

Glycyrrhiza glabra Improve bioavailability Antiinflammatory, 
antihepatotoxic

Zha et al. (2007)
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Nanoemulsions

Nanoemulsions are submicrometer-sized emulsions that are under extensive investigation as 
drug carriers for improving the delivery of therapeutic agents. Nanoemulsions are thermody-
namically stable transparent (translucent) dispersions of oil and water stabilized by an interfacial 
film of surfactant and cosurfactant molecules having a droplet size of less than 100 nm. A 
nanoemulsion, which is categorized as a multiphase colloidal dispersion, is generally character-
ized by its stability and clarity. Nanoemulsions are formed readily and sometimes spontane-
ously, generally without high energy input. In many cases a cosurfactant or cosolvent is used in 
addition to the surfactant, the oil phase, and the water phase (Patel and Joshi, 2012). A variety of 
herbal formulations have been made as emulsions for various applications (Table 15.8).

Nanoemulsions are made from surfactants approved for human consumption and common 
food substances that are “generally recognized as safe” by the FDA. There is an application 
of high shear generally obtained by a microfluidic or ultrasonic approach generally used to 
reduce the droplet size to nanoscale (Reza, 2011).

Solid Lipid Nanoparticles

This is a technique developed in the 1990s. These are colloidal carriers used especially for the 
delivery of lipophilic compounds. They are prepared by different methods—homogenization and 
warm microemulsion. The average mean size of solid lipid nanoparticles ranges from 50 to 
1000 nm. Solid lipid nanoparticles (SLNs) are composed of a lipid matrix, which becomes solid at 
room temperature and also at body temperature (Pople and Singh 2006). The main features of 
SLNs with regard to parenteral application are excellent physical stability and protection of 
incorporated labile drugs from degradation. To cross the blood–brain barrier, it should be made of 
selected lipids and surfactants. The SLNs are prepared by different methods, such as homogeniza-
tion and warm microemulsion, high-speed stirring, ultrasonication, and solvent diffusion. Lipids 
show compatibility with lipophilic drugs and increase the entrapment efficiency and drug loading 
into the SLNs (Gande, 2010). A variety of SLN herbal formulations are shown in Table 15.9.

Table 15.8: Herbal Emulsions

Herbal Ingredient Application Use References

Neem oil Reduced toxicity Acaricidal, antifungal, 
antibacterial

Sun and Ouyang (2007)

Babchi oil Improved skin permeation Treatment of psoriasis Ali et al. (2008)
Pilocarpine Improved ocular retention, 

reduced systemic side effects
Treatment of glaucoma Chan et al. (2007)

Triptolide Enhanced penetration by 
increased hydration

Antiinflammatory Chen et al. (2004)

Docetaxel Improved residence time Anticancer Ling et al. (2007)
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Microspheres

Microspheres are spherical particles ideally of size 1–300 μm. Each particle is a matrix for the drug 
dispersed in the polymer and the drug is released as a first-order process. First the outer dissolution 
medium will diffuse the matrix, causing the entrapped drug to solubilize inside it, and then the 
drug is released from the system. This is one type of mechanism. In the other type the system 
constitutes a polymer that shows surface erosion behavior such that the surface erodes layer by 
layer and the release of drug occurs (Chan et al., 2010). The polymers used for the fabrication of 
the microspheres are biodegradable or nonbiodegradable. Various polymers have been used for 
fabrication of these microparticle carriers, such as albumin, gelatin, modified starch, polypropyl-
ene, dextran, polylactic acid, polylactide-co-glycolide, etc. (Burgess and Hickey, 2009). The drug 
release is controlled by the dissolution and degradation of the matrix. The release is effected by the 
size, type of matrix, polymer concentration, etc. These microparticle systems are also advanta-
geous as they can be ingested or injected and tailored for desired release profiles.

Applications of Microspheres

Various methods, such as evaporation and ionic cross-linking techniques, have been reported 
(Das and Senapati, 2008) for the preparation of mucoadhesive, buoyant microspheres. These 
microparticle systems are advantageous as they can be ingested or injected and produce 
sustained release action and site-specific delivery. A number of plant ingredients have been 
microencapsulated for various applications (Table 15.10).

Gastroretentive floating microspheres of silymarin have been reported for sustained delivery 
of the drug (Garg and Gupta, 2010). Prolonged release of the drug (12 h) was achieved in 
simulated gastric fluid and resulted in increased drug bioavailability as well as patient compli-
ance. Microencapsulation of zedoary turmeric oil (You et al., 2006) into microspheres via 
emulsion-solvent diffusion has used been used for bioavailability enhancement and sustained 
release application. Microspheres of turmeric oleoresin were prepared after emulsification by 
using a spray-drying technique. The stable emulsion product protected the resin from degra-
dation by light, oxygen, heat, and alkaline conditions and showed increased therapeutic effect 
(Kshirsagar et al., 2009). Encapsulation of herbal extracts of Piper sarmentosum was done by 

Table 15.9: Solid Lipid Nanoparticle Formulations of Herbal Drugs

Active Herbal Ingredient
Application of Solid Lipid 

Nanoparticles Biological Activity References

Curcumin Increased stability Antitumor and antioxidant Gande (2010)
Triptolide Enhanced penetration Antiinflammatory Mei et al. (2005)

Curcuminoids Increased activity Antitumor and antioxidant Tiyaboonchai et al. 
(2007)

Garlic extract Increased penetration Antifungal and antidandruff Rai et al. (2013)



Drug Delivery Aspects of Herbal Medicines 161

absorption with calcium alginate beads and it was found that there is no effect of method of 
encapsulation on the encapsulation efficiency, so the process can be used at industrial scale 
for the encapsulation of the herbal extracts. Site-specific delivery of rutin (Xiao et al., 2008) 
from its microspheres (rutin alginate–chitosan) was observed via targeting to cardiovascular 
and cerebrovascular regions. Oxidized cellulose microspheres containing camptothecin (Chao 
et al., 2010) were prepared by using a spray-drying process, and they have been successfully 
used to enhance the solubility and cytotoxicity of camptothecin.
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CHAPTER 16

Regulatory Aspects of Herbal Medicine
Alex Thomas
International Institute of Biotechnology and Toxicology, Kancheepuram, Tamilnadu, India

Introduction

Since the beginning of history, humans have been using herbs to heal their ailments. They 
discovered medicinal uses of herbs by observation and experimentation. The knowledge about 
herbs in turn led to the preparation of herbal formulations, which later gained popularity as 
herbal medicine. Various names were assigned to it, such as Ayurveda, Unani, Kampo, etc., 
with respect to its origin. Later on, methods were developed for isolating the bioactive 
components from the herbs and synthesizing drugs by chemical reactions.

Herbal medicines have stood the test of time for their safety, efficacy, cultural acceptability, and 
lesser side effects (Kamboj, 2000). People are concerned about modern drugs because of their 
severe side effects despite their curative properties. The commercialization of herbal medical 
systems and the duration and expense of the treatment resulted in compromising the quality; 
they did not have any specified regulatory restrictions as does modern medicine, thus they 
became dangerous to consume. Later on many countries came out with regulatory guidelines to 
control the export, import, and sale of herbal drugs within and among the countries.

Need for Regulation of Herbal Medicine

The Declaration of Alma-Ata in the year 1978 at an international conference on primary 
health care convened by the WHO, which called on member nations to formulate national 
policies, strategies, and plans to launch and sustain primary health care, encouraged the 
Western world to study in depth the various traditional medical systems of the world (Kumar, 
2016). Today, there is an increase in the demand for botanicals worldwide, as developing 
countries rely heavily on plant-derived medicines for their primary health care. Developed 
countries impose stringent good manufacturing practices (GMP) and quality control measures 
on drug products derived from any manufacturing process, regardless of the primary raw 
material, compared to developing countries, where the relatively inexpensive process, eco-
nomics, and lack of stringent product governance lead to the exploitation of traditional 
medicine. Major factors that hamper the full-scale application of traditional plant medicines 
include lack of implementation of effective quality assurance in the manufacturing process, 
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lack of traceability in the supply chain and associated value additions, and inefficient identifi-
cation of molecular species that affect the therapeutic efficacy of the final product. In other 
words, there lacks an assessable, causative, and prognostic relationship between the raw 
materials, the manufacturing process, and the final product quality. Implementation of hazard 
analysis and critical control points in the manufacturing process and employment of process 
analytical technology for ensuring minimal deviation from the manufacturing process of 
phytotherapeutics need to be adopted.

The general perception that herbal remedies or drugs are very safe and devoid of adverse 
effects is not only untrue, but also misleading. Herbs are also known to be capable of produc-
ing a wide range of undesirable or adverse reactions, some of which are capable of causing 
serious injuries, life-threatening conditions, and even death (Ekor, 2014).

According to reports in the literature, plants are misidentified, and potentially toxic plants 
are used in the manufacturing process (Chan, 1997). Toxic plants have been found in herbal 
medicine preparations. For example, ginseng was replaced with Periploca sepium in a case 
in which an infant was born with hirsutism following maternal ingestion of the product 
(Paul, 1997). Contamination of herbs with other substances such as lead, arsenic, mercury, 
aflatoxin, Mycobacterium, Penicillium, coliforms, Salmonella, Candida, mouse droppings, 
earthworms, and blister beetles has occurred. Adulteration with acetaminophen, ephedrine, 
indomethacin, hydrochlorothiazide, prednisone, and phenylbutazone has also been reported 
(Chalut, 1999).

Herbal remedies can result in indirect health risks when they delay or replace a more effective 
form of conventional treatment or when they compromise the efficacy of conventional 
medicines. The risk of an herbal remedy producing an adverse reaction depends not only on 
the remedy and its dosage, but also on consumer-related parameters, such as age, genetics, 
concomitant diseases, and concurrent use of other drugs. Another important determinant of 
the toxicity of herbal remedies is their quality. The risks of herbal remedies must be system-
atically collected, disseminated, and acted upon (De Smet, 1995).

Because of the lack of relevant and appropriate national standards, herbal knowledge is 
getting lost to traditional users and becoming unavailable to new users for many reasons. 
These reasons include failure to meet various trade registrations, import and export require-
ments, loss of confidence in these products due to the presence of real or perceived health 
risks, and increased reporting of adverse events involving the use of herbal medicines 
(Anonymous, 2007a).

There has been increased competition among traditional medicine practitioners, leading them 
to employ all tactics and strategies at their disposal. These include unethical advertising 
strategies such as exaggerated competence, false testimonials and claims of sources of herbs, 
and misinformation to lure customers to withstand the fierce competition from other service 
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providers (Munyaradzi, 2011). With the aforementioned quandaries a meticulous regulation 
of herbal drugs is the need of the hour.

Regulatory Aspects of Herbal Medicine

Regulatory Status

The regulatory status of a botanical product varies from country to country, where it may be 
defined as a functional food, a dietary supplement, an herbal medicine, and so on 
(Anonymous, 2005). Factors involved in the classification of an herbal medicine include its 
description in a pharmacopoeia monograph, prescription status, therapeutic claim, category of 
ingredients or substances (scheduled, regulated, etc.), and period of usage (Anonymous, 
2016a) (Tables 16.1 and 16.2).

Table 16.1: Regulatory Status of Herbal Medicine in Different Countries (Anonymous, 2005)

Prescription Medicines Medicines that can be purchased only with a prescription
Over-the-counter medicines Medicines that can be purchased without a prescription from a 

physician
Self-medication Medicines permitted for self-medication purposes only

Dietary supplements Substances that contain, for instance, a vitamin, a mineral, an herb or 
other botanical, or an amino acid. Dietary supplements may be 

intended to increase the total daily intake of a concentrate, metabolite, 
constituent, extract, or combination of these ingredients

Health foods/functional foods Products that are presented with specific health claims and therefore 
regulated differently from other foods

Other Products classified differently from the aforementioned categories

Table 16.2: Various Regulatory Agencies for Herbal Medicines

Country Regulatory Agency

European Union European Medicines Agency
United States US Food and Drug Administration

United Kingdom UK Medicines and Health Products Regulatory Agency
China China State Food and Drug Administration

Singapore Singapore Health Science Authority
Australia Australia Therapeutic Goods Administration
Canada Health Canada
Brazil Agência Nacional de Vigilância Sanitária
India Ministry of AYUSH

New Zealand New Zealand Medicines and Medical Devices Safety Authority
Malaysia National Pharmaceutical Control Bureau

Southern Africa Southern African Development Community
Taiwan National Laboratories of Foods and Drugs
Nigeria Nigeria Natural Medicine Development Agency
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Various countries take different legislative approaches toward herbal medicine (Anonymous, 
2016a), such as:
 
	•	 	the	same	regulatory	requirements	for	all	products
	•	 	the	same	regulatory	requirements	for	all	products,	with	certain	types	of	evidence	not	

required for herbal/traditional medicines
	•	 	exemption	from	all	regulatory	requirements	for	herbal/traditional	medicines
	•	 	exemption	from	all	regulatory	requirements	for	herbal/traditional	medicines	concerning	

registration or marketing authorization
	•	 	making	herbal/traditional	medicines	subject	to	all	regulatory	requirements.

Quality Control

The methods of harvesting, drying, storage, transportation, and processing (for example, 
mode of extraction and polarity of the extracting solvent, instability of constituents, etc.) also 
affect herbal quality. The precise profile of constituents is likely to vary both qualitatively and 
quantitatively in plants with respect to inter- or intraspecies variation, environmental factors, 
time of harvesting, plant part used, and postharvesting factors (Kunle et al., 2012).

Several problems associated with the quality control of herbal drugs include the following 
(Fig. 16.1):
 
	•	 	Herbal	drugs	are	usually	mixtures	of	many	constituents.
	•	 	The	active	principle(s)	is,	in	most	cases,	unknown.
	•	 	Selective	analytical	methods	or	reference	compounds	may	not	be	available	commercially.
	•	 	Plant	materials	are	chemically	and	naturally	variable.
	•	 	Chemo-varieties	and	chemo-cultivars	exist.
	•	 	The	source	and	quality	of	the	raw	material	are	variable.
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Figure 16.1
Regulatory areas to improve quality and safety of herbal medicine. GACP, Good Agricultural and 

Collection Practices; GMP, Good Manufacturing Practices.
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Standardization

Standardization of herbal medicines is the process of prescribing a set of standards or inher-
ent characteristics, constant parameters, and definitive qualitative and quantitative values that 
carry an assurance of quality, efficacy, safety, and reproducibility. It is the process of develop-
ing and agreeing upon technical standards (Anonymous, 2005). Despite the herculean task 
involved in the standardization of herbal medicines, measures need to be taken for its 
upgrade. Regulation and research to explore its potential have to be initiated in a parallel path. 
A proper scientific method for regulation, quality control, and standardization of herbal 
medicine must be developed.

Control of Starting Material

Control of starting material is a prime step in standardizing herbal medicines. Guidelines 
related to good agricultural and collection practices (GACP) and GMP include control of raw 
material, control of starting materials and intermediate substances, in-process control (stan-
dard operating procedure for processing methods), and finished product control (it should be 
performed with reference to the control of raw materials, starting materials, and intermediate 
substances). Some related aspects are discussed below.

Good Agricultural and Collection Practices

The use of fresh plants; age of the plant; part of the plant collected; period, time, and method  
of collection; temperature of processing; exposure to light; availability of water; availability of 
nutrients; drying; packing; transportation of raw material; and storage can affect the quality  
of the herbal material. Depending on the part of the plant used (root, stem, leaf, or fruit), the 
concentration of the active ingredient is likely to vary. The harvest season may also influence 
the concentration of the active ingredients (Chan, 1997). For example, the estimation of lipid 
and alkaloid content was carried out in various plant parts like leaves, bark, and wood of 
Butea monosperma during summer, monsoon, and winter for two consecutive years. The lipid 
concentration was observed to be highest in summer in the leaves. The alkaloid content was 
highest in summer in the bark and wood (Tambe et al., 2012).

Storage

The active principles may be destroyed by enzymatic processes as a result of storage for 
long periods from collection to marketing, resulting in a variations in composition. Wills 
and Stuart (2000) studied the alkamide and cichoric acid content of ground and dried 
Echinacea purpurea roots for a 60-day period. Interestingly, storage for 60 days in the dark 
at 5°C had no effect on the alkamide concentrations, but caused a 70% decrease in the 
cichoric acid concentrations. In a reverse fashion, storage of the ground roots in the light at 
20°C did not decrease the cichoric acid concentrations, but decreased the alkamide concen-
trations by 65%.
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Identity and Purity

Methods involved in identity and purity include simple chemical tests like color or precipita-
tion and chromatographic tests, ultraviolet/visible spectroscopy, thin-layer chromatography, 
HPLC, GC, mass spectrometry (MS), or a combination of GC and MS, DNA finger printing, 
and so on.

Authentication and Reproducibility of Herbal Ingredients

Authentication of herbal ingredients can be achieved by macroscopic and microscopic 
comparisons with authentic material or accurate descriptions of authentic herbs, reproducibil-
ity of herbal ingredients affected by inter- or intraspecies variation, environmental factors, 
time of harvesting, plant part used, or postharvesting factors.

Adulteration/Substitution (Mukherjee et al., 2007)

The adulteration and substitution of herbal drugs are major problems posing a threat to the 
herbal drug industry and research on commercial natural products.

Types of adulteration include the following:
 
	•	 	adulteration	with	inferior	commercial	varieties,	e.g.,	Piper nigrum adulterated by papaya 

seeds; adulteration by artificially manufactured substitutes, e.g., artificial invert sugar for 
honey;

	•	 	adulteration	with	exhausted	drugs,	e.g.,	clove,	fennel;
	•	 	adulteration	by	addition	of	heavy	metals,	e.g.,	pieces	of	limestone	in	asafoetida,	pieces	of	

lead in opium;
	•	 	adulteration	with	synthetic	principles,	e.g.,	adding	citral	to	oil	of	lime;
	•	 	Adulteration	and	substitution	should	be	avoided	by	proper	evaluation	of	raw	materials,	as	

they affect the quality/efficacy of herbal products.

Contaminants of Herbal Ingredients

Contaminants of herbal ingredients can be controlled by setting limits for parameters like 
ash values, foreign organic matter, microbial contamination, pesticides, fumigants, toxic 
metals, radioactive contaminants, and other contaminants such as endotoxins and 
mycotoxins.

Good Manufacturing Practices (Anonymous, 2007b)

The method of extraction, contamination with microorganisms, heavy metals, and pesticides 
can alter the quality, safety, and efficacy of herbal drugs. The WHO guidelines on GMP for 
herbal medicines include sanitation and hygiene, qualification and validation of critical 
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instruments, handling of complaints, product recall procedures, contract production and 
analysis, self-inspection, personnel, training, personal hygiene, premises, equipment, materi-
als, documentation, and good practices in production and in quality control.

Assessment of Safety and Efficacy

The phytochemistry of an herbal medicine is complex, making its evaluation of toxicity and 
efficacy more difficult. Moreover, if active constituents need to be analyzed, this might be an 
exorbitant and time-consuming operation and also it is impossible practically in the case of a 
mixed herbal medicine (Anonymous, 2005) (Tables 16.3–16.5).

Safety Monitoring of Herbal Medicines

Monitoring of the adverse events related to herbal medicine is very difficult to accomplish as 
a number of factors are contributing, which include adulteration, contamination, overdose, 
misuse, drug–herb interaction, allergic reactions, and so on (Anonymous, 2005).

Pharmacovigilance of Herbal Medicinal Products

The WHO international drug monitoring program, together with the WHO collaborating 
center in Sweden, the Uppsala Monitoring Centre (UMC), has instituted a coherent 

Table 16.3: Classification of Herbal Medicines Based on Origin, Safety, and Indication 
(Anonymous, 2003b)

Origin Safety Indication

Category I: Indigenous herbal 
medicines historically used in a local 

community

Safety established by use 
over long time

Herbal medicine used for an acute 
diseasea: diseases that have a rapid 
onset and a relatively short duration

Category II: Herbal medicines in 
systems, e.g., Ayurveda, Unani, etc.

Safe under specific 
conditions of use

Herbal medicine used for a chronic 
diseaseb: diseases that have a slow 

onset and last for long periods of time
Category III: Modified herbal  

medicines—the aforementioned  
types modified in some way, such  
as shape or form, including dose, 

dosage form, etc.

Herbal medicines of 
uncertain safety

Herbal medicine used for a health 
conditionc: problems related to health 
conditions are those that, with time, 

could recover spontaneously

Category IV: Imported products with 
an herbal medicine base—all imported 

herbal medicines, including raw 
materials and products

— —

aDiseases that have a rapid onset and a relatively short duration.
bDiseases that have a slow onset and last for long periods of time.
cProblems related to health conditions are those which, with time, could recover spontaneously, even without any medical 
intervention.
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program of action for pharmacovigilance, which includes the establishment of a program 
for exchange of safety information, the maintenance of the global WHO database of 
adverse drug reaction (ADR) reports, and the provision of numerous guidelines on monitor-
ing drug safety. National pharmacovigilance centers designated by the WHO international 
drug monitoring program are responsible for the collection, processing, and evaluation of 
case reports of suspected adverse reactions supplied by health care professionals. The 
WHO has described this program in two publications: Safety Monitoring of Medicinal 
Products: Guidelines for Setting Up and Running a Pharmacovigilance Center and The 
Importance of Pharmacovigilance—Safety Monitoring of Medicinal Products (Shetti et al., 
2011). The UMC has taken ADR reports from over 100 countries around the world and in 

Table 16.4: Minimum Requirements for Assessment of Safety of Herbal Medicines  
(Anonymous, 2003b)

Type Safety Category Safety Requirement

Indigenous herbal 
medicines

I No safety data would be required for usage in 
local community

II Need to meet the usual requirements for safety of 
herbal medicines

III Considered identical to that of any new 
substance

Herbal medicines in 
systems

I No safety data would be required
II No safety data would be required
III They have to meet the requirements for safety of 

“herbal medicines of uncertain safety”
Modified herbal medicines The medicines have to meet the requirements of the safety of herbal medicines 

or requirements of the safety of “herbal medicines of uncertain safety,” 
depending on the modification

Imported/exported 
products with an herbal 

medicine base

The medicines have to meet the requirements of the safety of herbal medicines 
or requirements of the safety of “herbal medicines of uncertain safety,” 

depending on the modification

Table 16.5: Minimum Requirements for Assessment of the Efficacy of Herbal Medicines as per 
the Usage (Anonymous, 2003b)

Disease Category
Preclinical Data of 

Efficacy Clinical Data of Efficacy
Other Data or 

Information Required

Acute Needed Control trial needed —
Chronic May be needed Clinical data may or may 

not be needed
—

Health condition May not be needed May not be needed Supported by well- 
established documents 

such as national 
pharmacopoeia and 

monographs
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2010 their database contained over 4 million reports, of which approximately 21,000 
included herbal or natural products (Anonymous, 2016c).

Current Scenario of Regulation

Regulation and registration of herbal medicines are different among countries. In general herbal 
medicines are regulated as prescription medicines or nonprescription medicines (Anonymous, 
2007a). Current legal situations in different countries vary according to their legislative 
approaches toward herbal medicine. There exist many lacunae in the current regulation of herbal 
medicine. For example, people are often confused about how products are defined (e.g., herbal 
remedies, conventional foods, medicinal foods, or drugs). The way a product is marketed, i.e., 
its label and packaging, largely determine its product regulatory classification rather than its 
ingredients or how the consumer uses it (Chalut, 1999). National drug authorities lack general 
knowledge on herbal medicine and its method of evaluation, which delays updating national 
policies, laws, and regulation for traditional/complementary medicine, complementary/alterna-
tive medicine, and herbal medicine (Anonymous, 2005) (Fig. 16.2).

Phytomedicines are well established in some countries where they are regarded as food, which 
is not permitted to have medical claims (Anonymous, 2016a). A resolution on traditional 
medicine adopted by the 56th session of the World Health Assembly in May 2003 urged 
member states, where appropriate, to ensure the safety, efficacy, and quality of herbal medicines 

120

100

80

60

40

20

0

25

65

39
45

92

82

48

110

69

119

1999 2003 2005 2007 2012

Number of MS with
TM policy

Number of MS regulating
herbel medicines

Figure 16.2
Progress of countries in regulating herbal medicine (Anonymous, 2013). MS, WHO member states; 
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by determining national standards for, or issuing monographs on, herbal raw materials and 
traditional medicine formulas. The WHO has developed guidelines for assessing the safety of 
potentially hazardous substances in herbal medicines, with particular reference to biological, 
chemical, and radioactive contaminants and pesticide residues (Anonymous, 2007a). Different 
guidelines were published by the WHO, which define the criteria for evaluating the quality, 
safety, and efficacy of herbal medicines, and are aimed at assisting national regulatory authori-
ties, scientific organizations, and manufacturers (Bensoussan et al., 1998).

Regulatory Guidelines on Herbal Medicines Published by the WHO

The WHO documents and publications relating to the quality assurance of herbal medicines 
with regard to safety include the following:
 
	•	 	quality	control	methods	for	medicinal	plant	materials	(Anonymous, 1992, 1998);
	•	 	guidelines	for	the	assessment	of	herbal	medicines	(Anonymous, 1996a);
	•	 	quality	assurance	of	pharmaceuticals:	a	compendium	of	guidelines	and	related	materials,	

GMP, and inspection (Anonymous, 1996b);
	•	 	WHO	monographs	on	selected	medicinal	plants	(Anonymous, 2002);
	•	 	guide	to	good	storage	practices	for	pharmaceutical	products	(Anonymous, 2003a);
	•	 	GMP	for	pharmaceutical	products:	main	principles	(Anonymous, 2003c);
	•	 	WHO	guidelines	on	GACP	for	medicinal	plants	(Anonymous, 2003c);
	•	 	good	trade	and	distribution	practices	for	pharmaceutical	starting	materials	(Anonymous, 

2003d);
	•	 	an	international	pharmacopoeia	(Anonymous, 2006a, 2006b);
	•	 	guidelines	on	developing	consumer	information	on	the	proper	use	of	traditional,	comple-

mentary, and alternative medicine (Anonymous, 2004).

International Regulatory Cooperation for Herbal Medicines

In more recent years, there has been an increased focus on regional and international collabo-
ration on regulating medicinal products. Herbal medicines have become a specific workshop 
topic at meetings of the International Conference of Drug Regulatory Authorities since 1986. 
In the traditional medicine and complementary medicine sector, national regulatory authori-
ties responsible for the regulation of herbal medicines have met annually since 2006 as part of 
the global regulatory network of the International Regulatory Cooperation for Herbal 
Medicines (Anonymous, 2013).

Conclusion

Herbal medicine can combat primary health care issues of a population, if dealt scientifi-
cally. The scarcity of research funds and scientific support makes it an impossible task 
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for many developing countries. Stringent policies of regulations, market return, and 
freedom are also major limiting factors, which keep modern pharmaceutical companies at 
bay. Despite this, steps must be taken at the international level to uplift botanical 
medicine.

Internationally accepted monitoring authorities and guidelines have to be developed to 
monitor worldwide research and development in herbal medicine. A classic example of 
such an authority is the OECD principles of good laboratory practice (GLP). The results 
from GLP-certified labs are accepted internationally. This type of move will cut down the 
cost involved by avoiding repeated testing procedures as per the standards of different 
countries.

Traditional medical systems have a philosophical background that makes them more difficult 
to define. This puzzle can be solved only if related national authorities take steps to develop 
quantitative and standardized treatment methods for traditional medicines. It is applaudable 
that many developing countries are initiating the development of herbal monographs, making 
this the right time to develop international standards and monitoring systems toward their 
credibility (Table 16.6).

Herbs need to be classified as per their safety profiles, interactions with conventional medi-
cines, interactions with food, adverse reactions, and efficacy. This classification can be easily 
achieved, if monographs are available at an internationally acceptable standard. Restrictions 
and bans on the use of toxic or certain herbal ingredients should be in a worldwide-accepted 
format (Table 16.7).

Formularies need to be developed in such a way that they can be assessed for their reliability 
by specific assay procedures. The development of formularies for herbal medicine can wash 
off many prevailing unethical and dangerous aspects. Formularies need to be accessible as a 
primary health care tool and strict regulations must be enacted to prevent their misuse. 
Currently various registration systems exist in various countries and the truth is that these 
registration systems have their own limitations. By promoting a single-window registration 
system, the status of herbal medicine can be improved. The regulatory status of herbal 
medicine has an important role to play in its renaissance. Well-defined criteria need to be 
developed, while providing status to an herbal medicine. Care is to be taken that these sta-
tuses are as per international requirements.

Research and development of any drug are an expensive process. Herbal medicines are more 
complex, and standardization becomes more expensive, compared to conventional medicines. 
Even after standardization there are still hurdles in marketing perspectives. Moreover, a 
worldwide cooperation is needed for the development of herbal medicine as a health care 
tool. Funds and sponsors need to be mobilized from national and international sectors without 
any business speculations.
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Table 16.6: Template of an Herbal Monograph (Ana et al., 2014)

General 
Information

Latin Name, Synonyms, Family, Image of the Plant, Popular Names, Geographical 
Distribution

Botanical 
authentication

Part used/organ types, macroscopic description, microscopic description, information 
on similar plant species that can be used as adulterants, information on voucher 

specimens
Agronomic 
information

Biology and phenology Sexual system, flowering time, fruiting period
Form of fruit and seed dispersal

Production system Information on seeds, harvesting, and processing; seed 
weight (by mg/1000 seeds); productivity; dormancy of 

seeds; longevity; and storage
Germination Information on crop, description, propagation, growth and 

production characteristics of the soil, climatic characteris-
tics, time of collection/harvesting, habit and regeneration, 
consortium, agroforestry system, breeding, and pests and 

diseases (occurrence, level of damage, and control)
Processing information Drying, processing, expected return, packing

Information on seasonal variation of markers
Information about whether the management affects markers

Ecological aspects
Quality control 

information
Herbal drug Herbal preparation Herbal medicine

Granulometry/particle 
size, organoleptic 

characteristics

Description, methods of 
production,  

physiochemical tests

Dosage forms, specific tests for 
each pharmaceutical form

Purity requirements:
 Microbiological tests, humidity, heavy metals, chemical residues, total ash 
content

Phytochemical analysis
Identification tests

Quantification tests (chemical constituents and concentrations):
 

Described markers or active compounds
Other considerations related to quality control

Safety and efficacy 
information

Information on traditional use
Information about 

nonclinical and clinical 
assays

Nonclinical toxicology Subchronic toxicity, chronic 
toxicity, genotoxicity, skin 

sensitization, dermal irritation, 
ocular irritation

Nonclinical 
pharmacology

Nonclinical pharmacological 
assays

Clinical trials Phase I; phase II, including 
pharmacokinetics and  

pharmacodynamics; phase III, 
phase IV

Summary of actions and indications for drug derivatives, routes of administration, daily 
dose, posology, period of use, contraindications, risk groups, warnings, adverse effects

Drug interactions Described, potential
Overdose information Description of the clinical situation, actions to be taken

Other information Dosage forms/formulations described in the literature, product registered in regulatory 
agencies, packaging and labeling information, monographs about the medicinal plant 
in official and unofficial documents, compendia/codices, patents applied for the plant 

species, curiosities
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Table 16.7: Examples of Banned and Restricted Herbal Ingredients in the United Kingdom 
(Anonymous, 2016b)

Botanical Source
Maximum Dose Where Permitted 

for Internal Use Only
Maximum Dose Where Permitted 

for External Use Only (%)

Adonis vernalis 100 mg (MD), 300 mg (MDD) No dose permitted
Akebia quinata, Akebia trifoliata Prohibited in all unlicensed 

medicines
Prohibited in all unlicensed 

medicines
Areca catechu Can be sold only in premises that 

are registered pharmacies and by 
or under the supervision of a 

pharmacist

Can be sold only in premises that 
are registered pharmacies and by 

or under the supervision of a 
pharmacist

Artemisia cina Same as the above Same as the above
Brayera anthelmintica Same as the above Same as the above

Catha edulis Same as the above Same as the above
Chenopodium ambrosioides var 

anthelminticum
Same as the above Same as the above

Claviceps purpurea Same as the above Same as the above
Cocculus indicus Same as the above Same as the above

Crotalaria berberoana Same as the above Same as the above
Datura stramonium, Datura inoxia 50 mg (MD), 150 mg (MDD) Same as the above

Podophyllum resin Can be made available only via a 
prescription from a registered 

doctor or dentist

20% or below

Schoenocaulon officinale Same as the above Same as the above
Senecio Not permitted in any unlicensed 

medicines
Not permitted in any unlicensed 

medicines
Strychnos ignatii; Strychnos cuspida Not permitted in any unlicensed 

medicines
Not permitted in any unlicensed 

medicines
Ulmus fulva, Ulmus rubra Can be sold only in premises that 

are registered pharmacies and by 
or under the supervision of a 

pharmacist

Can be sold only in premises that 
are registered pharmacies and by 

or under the supervision of a 
pharmacist

Veratrum album Can be made available only via a 
prescription from a registered 

doctor or dentist

Can be made available only via a 
prescription from a registered 

doctor or dentist

MD, maximum dose; MDD, maximum daily dose.
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Continued

Appendix

Kampo Ingredients Ratio Indications

Kakkonto (TJ-1) (7.5 g/day orally 
in two or three divided doses)

Pueraria root 4 Common cold, coryza, 
febrile diseases,  

inflammatory diseases, 
shoulder stiffness, 

neuralgia and urticaria

Jujube 3
Ephedra herb 3

Glycyrrhiza 2
Cinnamon bark 2

Peony root 2
Ginger 2

Kakkontokesankyushin’i (TJ-2) 
Extract (7.5 g/day orally in two or 

three divided doses)

Pueraria root 4 Nasal obstruction, 
emphysema, and chronic 

rhinitis
Jujube 3

Ephedra herb 3
Glycyrrhiza 2

Cinnamon bark 2
Peony root 2

Magnolia flower 2
Cnidium rhizome 2

Ginger 1
Otsujito (TJ-3) (7.5 g/day orally in 

two or three divided doses)
Japanese Angelica  

root
6 Anal fissures and 

hemorrhoids
Bupleurum 5

Scutellaria root 3
Glycyrrhiza 2

Cimicifuga rhizome 1
Rhubarb 0.5

Anchusan (TJ-5) (7.5 g/day orally 
in two or three divided doses)

Cinnamon bark 4 Nervous gastritis, chronic 
gastritis, and gastric 

atony
Corydalis tuber 3

Oyster shell 3
Fennel 1.5

Glycyrrhiza 1
Amomum seed 1

Alpinia officinarum 
rhizome

0.5

List of Kampo Medicines Manufactured by Tsumura & Co., Japan
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Kampo Ingredients Ratio Indications

Jumihaidokuto (TJ-6) (7.5 g/day 
orally in two or three divided 

doses)

Platycodon root 3 Suppurative dermatosis 
or acute dermatosis, 

urticarial acute eczema, 
and tinea pedis

Bupleurum root 3
Cnidium rhizome 3
Poria sclerotium 3

Quercus bark 3
Aralia rhizome 1.5
Saposhnikovia  

root
1.5

Glycyrrhiza 1
Schizonepeta  

spike
1

Ginger 1
Hachimijiogan (TJ-7) (7.5 g/day 

orally in two or three divided 
doses)

Rehmannia root 6 Nephritis, diabetes 
mellitus, impotence, 

sciatica, low back pain, 
beriberi, prostatic 
hypertrophy, and 

hypertension

Cornus fruit 3
Dioscorea rhizome 3

Alisma rhizome 3
Poria sclerotium 3

Moutan bark 2.5
Cinnamon bark 1

Powdered  
processed aconite  

root

0.5

Daisaikoto (TJ-8) (7.5 g/day orally 
in two or three divided doses)

Bupleurum root 6 Cholelithiasis,  
cholecystitis, jaundice, 
hepatic dysfunction, 

hypertension, cerebral 
hemorrhage,  

urticaria, hyperchylia, 
acute GI catarrh,  
nausea, vomiting, 

anorexia, hemorrhoids, 
diabetes mellitus, 

neurosis, and  
insomnia

Pinellia tuber 4
Scutellaria root 3

Peony root 3
Jujube 3

Immature orange 2
Ginger 1

Rhubarb 1

Shosaikoto (TJ-9) (7.5 g/day orally 
in two or three divided doses)

May cause intestinal pneumonia
Interacts with interferon 

preparations

Bupleurum root 7 Acute febrile diseases, 
pneumonia, bronchitis, 

common cold,  
lymphadenitis, chronic  
GI disorder, insufficient 
postpartum recovery,  
and liver dysfunction  

due to chronic  
hepatitis

Pinellia tuber 5
Scutellaria root 3

Jujube 3
Ginseng 3

Glycyrrhiza 2
Ginger 1
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Saikokeshito (TJ-10) (7.5 g/day 
orally in two or three divided 

doses)

Bupleurum root 5 Febrile diseases such as 
common cold, influenza, 

pneumonia, and pulmonary 
tuberculosis; stomach pit 

tension pain such as gastric 
ulcer, duodenal ulcer, 

cholelithiasis, cholecystitis; 
hepatic dysfunction; and 

pancreatitis

Pinellia tuber 4
Scutellaria root 2

Glycyrrhiza 2
Cinnamon bark 2

Peony root 2
Jujube 2

Ginseng 2
Ginger 1

Saikokaryukotsuboreito (TJ-12) 
(7.5 g/day orally in two or three 

divided doses)

Bupleurum root 5 Hypertension,  
arteriosclerosis, chronic 

renal disease,  
neurasthenia, neurotic 
palpitation, epilepsy, 
hysteria, night cry in 

childhood, and 
impotence

Pinellia tuber 4
Cinnamon bark 3
Poria sclerotium 3
Scutellaria root 2.5

Jujube 2.5
Ginseng 2.5

Oyster shell 2.5
Long gu 2.5
Ginger 1

Hangeshashinto (TJ-14) (7.5 g/day 
orally in two or three divided 

doses)
Contraindicated in patients with 
aldosteronism, myopathy, and 

hypokalemia

Pinellia tuber 5 Acute or chronic GI catarrh, 
fermentative diarrhea, 

dyspepsia, gastroptosis, 
nervous gastritis, gastrasthe-

nia, hangover, belching, 
heartburn, stomatitis, and 

neurosis

Scutellaria root 2.5
Processed ginger 2.5

Glycyrrhiza 2.5
Jujube 2.5

Ginseng 2.5
Coptis rhizome 1

Orengedokuto (TJ-15) (7.5 g/day 
orally in two or three divided 

doses)

Scutellaria root 3 Nosebleed, hypertension, 
insomnia, neurosis, 
gastritis, alcoholic 

hangover, climacteric 
disturbance and automatic 

imbalance syndrome 
peculiar to women 

resembling climacteric 
disturbance, dizziness, 
palpitation, eczema or 
dermatitis, and pruritus 

cutaneous

Coptis rhizome 2
Gardenia fruit 2

Phellodendron bark 1.5

Hangekobokuto (TJ-16) (7.5 g/
day orally in two or three divided 

doses)

Pinellia tuber 6 Anxiety neurosis, nervous 
gastritis, hyperemesis 

gravidarum, coughing, 
hoarseness, nervous 

esophageal stricture, and 
insomnia

Poria sclerotium 5
Magnolia bark 3

Perilla herb 2
Ginger 1
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Goreisan (TJ-17) (7.5 g/day orally 
in two or three divided doses)

Alisma rhizome 4 Edema, nephrosis, 
alcoholic hangover, acute 

GI catarrh, diarrhea, 
nausea, vomiting, 

dizziness, water retention 
in the stomach, headache, 
uremia, heat stroke, and 

diabetes mellitus

Atractylodes lancea 
rhizome

3

Polyporus sclerotium 3
Poria sclerotium 3
Cinnamon bark 1.5

Keishikajutsubuto (TJ-18) (7.5 g/
day orally in two or three divided 

doses)

Cinnamon bark 4 Arthralgia and neuralgia
Peony root 4

A. lancea rhizome 4
Jujube 4

Glycyrrhiza 2
Ginger 1

Powdered processed 
aconite root

0.5

Shoseiryuto (TJ-19) (9 g/day orally 
in two or three divided doses)

Pinellia tuber 6 Bronchitis, bronchial 
asthma, rhinitis, allergic 

rhinitis, allergic conjuncti-
vitis, and common cold

Processed ginger 3
Glycyrrhiza 3

Cinnamon bark 3
Schisandra fruit 3
Asiasarum root 3

Peony root 3
Ephedra herb 3

Boiogito (TJ-20) (7.5 g/day orally 
in two or three divided doses)

Astragalus root 5 Nephritis, nephrosis, 
nephropathy of pregnancy, 

hydrocele testis, obesity, 
arthritis, carbuncle, 

furuncle, myositis, edema, 
dermatosis, hyperhidrosis, 
and menstrual irregularity

Sinomenium stem 5
A. lancea rhizome 3

Jujube 3
Glycyrrhiza 1.5

Ginger 1

Shohangekabukuryoto (TJ-21) 
(7.5 g/day orally in two or three 

divided doses)

Pinellia tuber 6 Hyperemesis gravidarum 
(morning sickness) and 

vomiting associated with 
other diseases (acute 

gastroenteritis, exudative 
pleurisy, wet beriberi, and 

empyema)

Poria sclerotium 5
Ginger 1.5

Shofusan (TJ-22) (7.5 g/day orally 
in two or three divided doses)

Rehmannia root 3 Chronic dermatosis 
(eczema, urticaria, 

athlete’s foot, miliaria, 
pruritus) with much 
exudation and severe 

itching

Gypsum 3
Japanese Angelica root 3

Burdock fruit 2
A. lancea rhizome 2
Saposhnikovia root 2

Akebia stem 2
Sesame 1.5

Anemarrhena rhizome 1.5
Glycyrrhiza 1

Sophora root 1
Schizonepeta spike 1

Cicada slough 1
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Tokishakuyakusan (TJ-23)  
(7.5 g/day orally in two or three 

divided doses)

Peony root 4 Anemia, malaise, 
climacteric disturbance 
(dull headache, head-

ache, dizziness, shoulder 
stiffness, etc.), menstrual 

irregularity, dysmenor-
rhea, infertility, palpita-
tion pounding, chronic 

nephritis, diseases during 
pregnancy (edema, 
habitual abortion, 

hemorrhoids, abdominal 
pain), beriberi, hemiple-
gia, and valvular diseases 

of the heart

A. lancea rhizome 4
Alisma rhizome 4
Poria sclerotium 4
Cnidium rhizome 3

Japanese Angelica root 3

Kamishoyosan (TJ-24) (7.5 g/day 
orally in two or three divided 

doses)

Bupleurum root 3 Oversensitivity to  
cold, delicate  

constitution, menstrual 
irregularity,  

dysmenorrhea,  
climacteric disturbance, 

and automatic  
imbalance syndrome 
peculiar to women 

resembling climacteric 
disturbance

Peony root 3
A. lancea rhizome 3

Japanese Angelica root 3
Poria sclerotium 3

Gardenia fruit 2
Moutan bark 2

Glycyrrhiza 1.5
Ginger 1

Mentha herb 1

Keishibukuryogan (TJ-25)  
(7.5 g/day orally in two or three 

divided doses)

Cinnamon bark 3 Inflammation in the 
uterus and its adnexa, 

endometritis, menstrual 
irregularity, dysmenor-

rhea, leukorrhea, 
climacteric disturbance 
(headache, dizziness, 
feeling of hot flushes, 

shoulder stiffness, etc.), 
oversensitivity to cold, 
peritonitis, contusion, 

hemorrhoids, and 
orchitis

Peony root 3
Peach kernel 3

Poria sclerotium 3
Moutan bark 3

Keishikaryukotsuboreito (TJ-26) 
(7.5 g/day orally in two or three 

divided doses)

Cinnamon bark 4 Nocturnal enuresis  
in childhood,  
neurasthenia,  

sexual neurasthenia, 
pollution, and  

impotence

Peony root 4
Jujube 4

Oyster shell 3
Long gu 3

Glycyrrhiza 2
Ginger 1.5
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Maoto (TJ-27) (7.5 g/day orally in 
two or three divided doses)

Apricot kernel 5 Common cold, influenza 
(in the initial phase), 
rheumatoid arthritis, 

asthma, nasal obstruction 
in suckling infants, and 

suckling difficulties

Ephedra herb 5
Cinnamon bark 4

Glycyrrhiza 1.5

Eppikajyutsuto (TJ-28) (7.5 g/day 
orally in two or three divided 

doses)

Gypsum 8 Nephritis, nephrosis, 
beriberi, articular 

rheumatism, nocturnal 
enuresis, and eczema

Ephedra herb 6
A. lancea rhizome 4

Jujube 3
Glycyrrhiza 2

Ginger 1
Bakumondoto (TJ-29) (7.5 g/day 

orally in two or three divided 
doses)

Ophiopogon tuber 10 Coughing with a hard, 
obstructive sputum, 

bronchitis, and bronchial 
asthma

Brown rice 5
Pinellia tuber 5

Jujube 3
Glycyrrhiza 2
Ginseng 2

Shimbuto (TJ-30) (7.5 g/day orally 
in two or three divided doses)

Poria sclerotium 4 GI disease, weak digestive 
system, chronic enteritis, 
dyspepsia, gastric atony, 
gastroptosis, nephrosis, 

peritonitis, cerebral 
hemorrhage, motor 

paralysis and anesthesia 
due to spinal disease, 

neurasthenia, hyperten-
sion, valvular diseases of 
heart, palpitation due to 
cardiac failure, hemiple-

gia, rheumatism, and 
senile pruritus

Peony root 3
A. lancea rhizome 3

Ginger 1.5
Powdered processed 

aconite root
0.5

Goshuyuto (TJ-31) (7.5 g/day 
orally in two or three divided 

doses)

Jujube 4 Habitual migraine, 
habitual headache, 

vomiting, and cardiac 
beriberi

Evodia fruit 3
Ginseng 2
Ginger 1.5

Ninjinto (TJ-32) (7.5 g/day orally 
in two or three divided doses)

Processed ginger 3 Acute and chronic 
enterogastritis, gastric 
atony, gastric dilation, 
vomiting of pregnancy 

(morning sickness), and 
atrophic kidney

Glycyrrhiza 3
A. lancea rhizome 3

Ginseng 3

Daibotampito (TJ-33) (7.5 g/day 
orally in two or three divided 

doses)

Benincasa seed 6 Menstrual irregularity, 
dysmenorrhea, constipa-

tion, and hemorrhoid
Peach kernel 4
Moutan bark 4

Rhubarb 2
Anhydrous mirabilitum 1.8
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Byakkokaninjinto (TJ-34) (9 g/day 
orally in two or three divided 

doses)

Gypsum 15 Thirst and hot flushes
Anemarrhena rhizome 5

Glycyrrhiza 2
Ginseng 1.5

Brown rice 8
Shigyakusan (TJ-35) (7.5 g/day 

orally in two or three divided 
doses)

Bupleurum root 5 Cholecystitis,  
cholelithiasis, gastritis, 

hyperacidity, gastric 
ulcer, nasal catarrh, 

bronchitis, nervousness, 
and hysteria

Peony root, immature 4
Orange 2

Glycyrrhiza 1.5

Mokuboito (TJ-36) (7.5 g/day 
orally in two or three divided 

doses)

Gypsum 10 Relief of diseases 
originating from the 

heart or kidneys, as well 
as edema and cardiac 

asthma, of those 
patients with a bad 

complexion, dyspnea 
with coughing, and 

tension and heaviness 
under the heart

Sinomenium stem 4
Cinnamon bark 3

Ginseng 3

Hangebyakujutsutemmato (TJ-37) 
(7.5 g/day orally in two or three 

divided doses)

Citrus unshiu peel 3 Dizziness, headache, etc., 
in patients with a weak GI 
tract and cold lower limbs

Pinellia tuber 3
Atractylodes rhizome 3

Poria sclerotium 3
Gastrodia tuber 2

Malt 2
Astragalus root 1.5
Alisma rhizome 1.5

Ginseng 1.5
Phellodendron bark 1
Processed ginger 1

Ginger 0.5
Tokishigyakukagoshuyushokyoto 
(TJ-38) (7.5 g/day orally in two or 

three divided doses)

Jujube 5 Chilblain, headache, 
lower abdominal pain, 

and low back pain
Cinnamon bark 3

Peony root 3
Japanese Angelica root 3

Akebia stem 3
Glycyrrhiza 2
Evodia fruit 2

Asiasarum root 2
Ginger 1

Ryokeijutsukanto (TJ-39) (7.5 g/
day orally in two or three divided 

doses)

Poria sclerotium 6 Nervousness, neurosis, 
dizziness, heart pounding, 
shortness of breath, and 

headache

Cinnamon bark 4
A. lancea rhizome 3

Glycyrrhiza 2
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Choreito (TJ-40) (7.5 g/day orally 
in two or three divided doses)

Aluminum silicate 
hydrate with silicon 

dioxide

3 Urethritis, nephritis, renal 
calculus, blennorrhagic 

inflammation, micturition 
pain, hematuria, edema 
of the lower part of the 

body from the waist 
down, feeling of residual 

urine, and diarrhea

Alisma rhizome 3
Polyporus sclerotium 3

Poria sclerotium 3
Donkey glue 3

Hochuekkito (TJ-41) (7.5 g/day 
orally in two or three divided 

doses)

Astragalus root 4 Summer emaciation, 
reinforcement of physical 

strength after illness, 
tuberculosis, anorexia, 

gastroptosis, cold, 
hemorrhoid, anal 

prolapse, uterine prolapse, 
impotence, hemiplegia, 

and hyperhidrosis

A. lancea rhizome 4
Ginseng 4

Japanese Angelica root 3
Bupleurum root 2

Jujube 2
C. unshiu peel 2

Glycyrrhiza 1.5
Cimicifuga rhizome 1

Ginger 0.5
Rikkunshito (TJ-43) (7.5 g/day 

orally in two or three divided 
doses)

A. lancea rhizome 4 Gastritis, gastric atony, 
gastroptosis, indigestion, 

anorexia, gastric pain, 
and vomiting

Ginseng 4
Pinellia tuber 4

Poria sclerotium 4
Jujube 2

C. unshiu peel 2
Glycyrrhiza 1

Ginger 0.5
Keishito (TJ-45) (7.5 g/day orally 

in two or three divided doses)
Cinnamon bark 4 Symptoms of common 

cold during the initial 
phase in patients with a 

declined constitution

Peony root 4
Jujube 4

Glycyrrhiza 2
Ginger 1.5

Shichimotsukokato (TJ-46) (7.5 g/
day orally in two or three divided 

doses)

Peony root 4 Symptoms associated 
with hypertension 
(flushing, shoulder 

stiffness, tinnitus, and 
dull headache)

Japanese Angelica root 4
Astragalus root 3
Rehmannia root 3

Cnidium rhizome 3
Uncaria hook 3

Phellodendron bark 2
Chotosan (TJ-47) (7.5 g/day orally 

in two or three divided doses)
Gypsum 5 Chronic headache with 

hypertension in the 
middle aged or elderly

Uncaria hook 3
C. unshiu peel 3

Ophiopogon tuber 3
Pinellia tuber 3

Poria sclerotium 3
Chrysanthemum flower 2

Ginseng 2
Saposhnikovia root 2

Glycyrrhiza 1
Ginger 1
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Juzentaihoto (TJ-48) (7.5 g/day 
orally in two or three divided 

doses)

Astragalus root 3 Declined constitution 
after recovery from 
disease, fatigue and 
malaise, anorexia, 

perspiration during sleep, 
cold limbs, and anemia

Cinnamon bark 3
Rehmannia root 3

Peony root 3
Cnidium rhizome 3
A. lancea rhizome 3
Japanese Angelica  

root
3

Ginseng 3
Poria sclerotium 3

Glycyrrhiza 1.5
Keigaitengyoto (TJ-50) (7.5 g/day 

orally in two or three divided 
doses)

Scutellaria root 1.5 Empyema, chronic 
rhinitis, chronic tonsillitis, 

and acne
Phellodendron bark 1.5

Coptis rhizome 1.5
Platycodon root 1.5

Immature orange 1.5
Schizonepeta spike 1.5

Bupleurum root 1.5
Gardenia fruit 1.5

Rehmannia root 1.5
Peony root 1.5

Cnidium rhizome 1.5
Japanese Angelica  

root
1.5

Mentha herb 1.5
Angelica dahurica root 1.5

Saposhnikovia root 1.5
Forsythia fruit 1.5

Glycyrrhiza 1
Junchoto (TJ-51) (7.5 g/day orally 

in two or three divided doses)
Rehmannia root 6 Constipation

Japanese Angelica  
root

3

Scutellaria root 2
Immature orange 2

Apricot kernel 2
Magnolia bark 2

Rhubarb 2
Peach kernel 2
Hemp fruit 2
Glycyrrhiza 1.5

Yokuininto (TJ-52) (7.5 g/day 
orally in two or three divided 

doses)

Coix seed 8 Arthralgia and myalgia
A. lancea rhizome 4
Japanese Angelica  

root
4

Ephedra herb 4
Cinnamon bark 3

Peony root 3
Glycyrrhiza 2
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Sokeikakketsuto (TJ-53)  
(7.5 g/day orally in two or three 

divided doses)

Peony root 2.5 Arthralgia, neuralgia, low 
back pain, and myalgiaRehmannia root 2

Cnidium rhizome 2
A. lancea rhizome 2

Japanese Angelica root 2
Peach kernel 2

Poria sclerotium 2
Clematis root 1.5
Notopterygium 1.5

Achyranthes root 1.5
C. unshiu peel 1.5

Sinomenium stem 1.5
Saposhnikovia root 1.5
Japanese gentian 1.5

Glycyrrhiza 1
A. dahurica root 1

Ginger 0.5
Yokukansan (TJ-54) (7.5 g/day 

orally in two or three divided 
doses)

A. lancea rhizome 4 Neurosis, insomnia, night 
cry in children, and 

peevishness in children
Poria sclerotium 4
Cnidium rhizome 3

Uncaria hook 3
Japanese Angelica root 3

Bupleurum root 2
Glycyrrhiza 1.5

Makyokanseikito (TJ-55)  
(7.5 g/day orally in two or three 

divided doses)

Gypsum 10 Infantile asthma and 
bronchial asthmaApricot kernel 4

Ephedra herb 4
Glycyrrhiza 2

Gorinsan (TJ-56) (7.5 g/day orally 
in two or three divided doses)

Poria sclerotium 6 Frequent urination, 
micturition pain, and 

feeling of residual urine
Scutellaria root 3

Glycyrrhiza 3
Rehmannia root 3

Plantago seed 3
Alisma rhizome 3

Japanese Angelica root 3
Akebia stem 3

Gardenia fruit 2
Peony root 2

Talc 3
Unseiin (TJ-57) (7.5 g/day orally in 

two or three divided doses)
Rehmannia root 3 Menstrual irregularity, 

dysmenorrhea, automatic 
imbalance syndrome 
peculiar to women 

resembling climacteric 
disturbance, climacteric 

disturbance, and neurosis

Peony root 3
Cnidium rhizome 3

Japanese Angelica root 3
Scutellaria root 1.5

Phellodendron bark 1.5
Coptis rhizome 1.5
Gardenia fruit 1.5
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Seijibofuto (TJ-58) (7.5 g/day 
orally in two or three divided 

doses)

Scutellaria root 2.5 Acne
Platycodon root 2.5
Gardenia fruit 2.5

Cnidium rhizome 2.5
Glehnia root 2.5

A. dahurica root 2.5
Forsythia fruit 2.5

Coptis rhizome 1
Glycyrrhiza 1

Immature orange 1
Schizonepeta spike 1

Mentha herb 1
Jizusoippo (TJ-59) (7.5 g/day orally 

in two or three divided doses)
Cnidium rhizome 3 Eczema and infantile 

eczemaA. lancea rhizome 3
Forsythia fruit 3

Lonicera leaf and stem 2
Saposhnikovia root 2

Glycyrrhiza 1
Schizonepeta spike 1

Safflower 1
Rhubarb 0.5

Keishikashakuyakuto (TJ-60) 
(7.5 g/day orally in two or three 

divided doses)

Peony root 6 Tenesmus alvi and 
abdominal painCinnamon bark 4

Jujube 4
Glycyrrhiza 2

Ginger 1
Tokakujokito (TJ-61) (7.5 g/day 

orally in two or three divided 
doses)

Peach kernel 5 Menstrual irregularity, 
dysmenorrhea, anxiety 
during menstruation or 

following childbirth, low 
back pain, constipation, 
and accessory symptoms 
associated with hyperten-
sion (headache, dizziness, 

and shoulder stiffness)

Cinnamon bark 4
Rhubarb 3

Glycyrrhiza 1.5
Anhydrous mirabilitum 0.9

Bofutsushosan (TJ-62) (7.5 g/day 
orally in two or three divided 

doses)

Aluminum silicate 
hydrate with silicon 

dioxide

3 Accessory symptoms 
associated with hyperten-

sion (palpitation, 
shoulder stiffness, and 
hot flushes), obesity, 

swelling, and constipation

Scutellaria root 2
Glycyrrhiza 2

Platycodon root 2
Gypsum 2

Atractylodes rhizome 2
Rhubarb 1.5

Schizonepeta spike 1.2
Gardenia fruit 1.2
Peony root 1.2
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Cnidium rhizome 1.2
Japanese Angelica  

root
1.2

Mentha herb 1.2
Saposhnikovia root 1.2

Ephedra herb 1.2
Forsythia fruit 1.2

Ginger 0.3
Anhydrous mirabilitum 0.7

Goshakusan (TJ-63) (7.5 g/day 
orally in two or three divided 

doses)

A. lancea rhizome 3 Gastroenteritis, low back 
pain, neuralgia, arthral-
gia, menalgia, headache, 

oversensitivity to cold, 
climacteric disturbance, 

and common cold

C. unshiu peel 2
Japanese Angelica  

root
2

Pinellia tuber 2
Poria sclerotium 2

Glycyrrhiza 1
Platycodon root 1

Immature orange 1
Cinnamon bark 1

Magnolia bark 1
Peony root 1

Ginger 1
Cnidium rhizome 1

Jujube 1
A. dahurica root 1

Ephedra herb 1
Shakanzoto (TJ-64) (9 g/day orally 

in two or three divided doses)
Contraindicated in patients with 
aldosteronism, myopathy, and 

hypokalemia

Rehmannia root 6 Palpitation and shortness 
of breath in patients with 
a declined constitution 
who are easily fatigued

Ophiopogon tuber 6
Cinnamon bark 3

Processed  
Glycyrrhiza

3

Jujube 3
Ginseng 3

Hemp fruit 3
Ginger 1

Donkey glue 2
Kihito (TJ-65) (7.5 g/day orally in 

two or three divided doses)
Astragalus root 3 Anemia and insomnia

Jujube seed 3
Ginseng 3

Atractylodes rhizome 3
Poria sclerotium 3

Longan aril 3
Polygala root 2

Jujube 2
Japanese Angelica  

root
2

Glycyrrhiza 1
Ginger 1

Saussurea root 1
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Jinsoin (TJ-66) (7.5 g/day orally in 
two or three divided doses)

Pinellia tuber 3 Common cold and cough
Poria sclerotium 3

Pueraria root 2
Platycodon root 2

Peucedanum root 2
C. unshiu peel 2

Jujube 1.5
Ginseng 1.5

Glycyrrhiza 1
Immature orange 1

Perilla herb 1
Ginger 0.5

Nyoshinsan (TJ-67) (7.5 g/day 
orally in two or three divided 

doses)

Cyperus rhizome 3 Neurosis before or after 
childbirth, menstrual 
irregularity, and auto-
matic imbalance syn-

drome peculiar to women 
resembling climacteric 

disturbance

Cnidium rhizome 3
A. lancea rhizome 3

Japanese Angelica root 2
Scutellaria root 2

Cinnamon bark 2
Ginseng 2

Areca 1
Coptis rhizome 1

Glycyrrhiza clove 1
Saussurea root 1

Shakuyakukanzoto (TJ-68)  
(7.5 g/day orally in two or three 

divided doses)
Contraindicated in patients with 
aldosteronism, myopathy, and 

hypokalemia

Glycyrrhiza 6 Pain, myalgia or arthral-
gia, gastric pain and 

abdominal pain accom-
panied by sudden muscle 

spasms

Peony root 6

Bukuryoin (TJ-69) (7.5 g/day orally 
in two or three divided doses)

Poria sclerotium 5 Gastritis, gastric atony, 
and excessive fluid 

retention in the stomach
A. lancea rhizome 4

C. unshiu peel 3
Ginseng 3

Immature orange 1.5
Ginger 1

Kososan (TJ-70)(7.5 g/day orally 
in two or three divided doses)

Cyperus rhizome 4 Symptoms in the early 
stage of common cold in 

nervous people with a 
weak GI tract

Perilla herb 2
C. unshiu peel 2

Glycyrrhiza 1.5
Ginger 1

Shimotsuto (TJ-71) (7.5 g/day 
orally in two or three divided 

doses)

Rehmannia root 3 Recovery from fatigue 
after childbearing or 
abortion, menstrual 

irregularity, oversensitivity 
to cold, chilblain, spots, 

and automatic imbalance 
syndrome peculiar to 
women resembling 

climacteric disturbance

Peony root 3
Cnidium rhizome 3

Japanese Angelica root 3

Continued

List of Kampo Medicines Manufactured by Tsumura & Co., Japan—cont’d



Kampo Ingredients Ratio Indications

Kambakutaisoto (TJ-72)  
(7.5 g/day orally in two or three 

divided doses)
Contraindicated in patients with 
aldosteronism, myopathy, and 

hypokalemia

Jujube 6 Night cry and convulsion
Glycyrrhiza 5

Wheat 20

Saikanto (TJ-73) (7.5 g/day orally 
in two or three divided doses)

Bupleurum root 5 Coughing and chest pain 
due to coughingPinellia tuber 5

Scutellaria root 3
Jujube 3

Ginseng 2
Coptis rhizome 1.5

Glycyrrhiza 1.5
Ginger 1

Trichosanthes seed 3
Choijokito (TJ-74) (7.5 g/day 
orally in two or three divided 

doses)

Rhubarb 2 Constipation
Glycyrrhiza 1

Anhydrous mirabilitum 0.5
Shikunshito (TJ-75) (7.5 g/day 
orally in two or three divided 

doses)

A. lancea rhizome 4 Weak digestive system, 
chronic gastritis, heavy 
stomach feeling, vomit-

ing, and diarrhea

Ginseng 4
Poria sclerotium 4

Glycyrrhiza 1
Ginger 1
Jujube 1

Ryutanshakanto (TJ-76)  
(7.5 g/day orally in two or three 

divided doses)

Rehmannia root 5 Micturition pain, feeling 
of residual urine, turbid 
urine, and leukorrhea

Japanese Angelica root 5
Akebia stem 5

Scutellaria root 3
Plantago seed 3

Alisma rhizome 3
Glycyrrhiza 1

Gardenia fruit 1
Japanese gentian 1

Kyukikyogaito (TJ-77) (7.5 g/day 
orally in two or three divided 

doses)
Contraindicated in patients with 
aldosteronism, myopathy, and 

hypokalemia

Rehmannia root 5 Hemorrhoidal bleeding
Peony root 4

Japanese Angelica root 4
Artemisia leaf 3

Glycyrrhiza 3
Cnidium rhizome 3

Donkey glue 3
Makyoyokukanto (TJ-78)  

(7.5 g/day orally in two or three 
divided doses)

Coix seed 10 Arthralgia, neuralgia, and 
myalgiaEphedra herb 4

Apricot kernel 3
Glycyrrhiza 2

Heiisan (TJ-79) (7.5 g/day orally in 
two or three divided doses)

A. lancea rhizome 4 Acute or chronic  
esogastritis, gastric atony, 
dyspepsia, and anorexia

Magnolia bark 3
C. unshiu peel 3

Jujube 2
Glycyrrhiza 1

Ginger 0.5
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Saokoseikanto (TJ-80) (7.5 g/day 
orally in two or three divided 

doses)

Bupleurum root 2 Neurosis, chronic 
tonsillitis, and eczemaScutellaria root 1.5

Phellodendron bark 1.5
Coptis rhizome 1.5

Trichosanthes root 1.5
Glycyrrhiza 1.5

Platycodon root 1.5
Burdock fruit 1.5
Gardenia fruit 1.5

Rehmannia root 1.5
Peony root 1.5

Cnidium rhizome 1.5
Japanese Angelica  

root
1.5

Mentha herb 1.5
Forsythia fruit 1.5

Nichinto (TJ-81) (7.5 g/day orally 
in two or three divided doses)

Pinellia tuber 5 Nausea and vomiting
Poria sclerotium 5

C. unshiu peel 4
Glycyrrhiza 1

Ginger 1
Keishininjinto (TJ-82) (7.5 g/day 

orally in two or three divided 
doses)

Contraindicated in patients with 
aldosteronism, myopathy, and 

hypokalemia

Cinnamon bark 4 Headache, palpitations, 
chronic gastroenteritis, 

and gastric atony
Glycyrrhiza 3

A. lancea rhizome 3
Ginseng 3

Processed ginger 2

Yokukansankachimpihange 
(TJ-83) (7.5 g/day orally in two or 

three divided doses)

Pinellia tuber 5 Neurosis, insomnia, night 
cry in children, and 

peevishness in children
A. lancea rhizome 4
Poria sclerotium 4
Cnidium rhizome 3

Uncaria hook 3
C. unshiu peel 3

Japanese Angelica  
root

3

Bupleurum root 2
Glycyrrhiza 1.5

Daiokanzoto (TJ-84) (7.5 g/day 
orally in two or three divided 

doses)

Rhubarb 4 Constipation
Glycyrrhiza 2

Shimpito (TJ-85) (7.5 g/day orally 
in two or three divided doses)

Ephedra herb 5 Infantile asthma, 
bronchial asthma, and 

bronchitis
Apricot kernel 4
Magnolia bark 3
C. unshiu peel 2.5

Glycyrrhiza 2
Bupleurum root 2

Perilla herb 1.5
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Tokiinshi (TJ-86) (7.5 g/day orally 
in two or three divided doses)

Japanese Angelica root 5 Chronic eczema (with 
little exudation) and 

itching
Rehmannia root 4

Tribulus fruit 3
Peony root 3

Cnidium rhizome 3
Saposhnikovia root 3

Polygonum root 2
Astragalus root 1.5

Schizonepeta spike 1.5
Glycyrrhiza 1

Rokumigan (TJ-87) (7.5 g/day 
orally in two or three divided 

doses)

Rehmannia root 5 Dysuria, frequent 
urination, edema, and 

pruritus
Cornus fruit 3

Dioscorea rhizome 3
Alisma rhizome 3
Poria sclerotium 3

Moutan bark 3
Nijutsuto (TJ-88) (7.5 g/day orally 

in two or three divided doses)
Pinellia tuber 4 Frozen shoulder

A. lancea rhizome 3
Clematis root 2.5

Scutellaria root 2.5
Cyperus rhizome 2.5

C. unshiu peel 2.5
Atractylodes rhizome 2.5

Poria sclerotium 2.5
Glycyrrhiza 1

Ginger 1
Arisaema tuber 2.5

Aralia root 2.5
Jidabokuippo (TJ-89) (7.5 g/day 

orally in two or three divided 
doses)

Cinnamon bark 3 Swelling and pain caused 
by contusionCnidium rhizome 3

Nuphar rhizome 3
Quercus bark 3

Glycyrrhiza 1.5
Rhubarb 1

Clove 1
Sehaito (TJ-90) (9 g/day orally in 

two or three divided doses)
Japanese Angelica root 3 Coughing accompanied 

by frequent expectorationOphiopogon tuber 3
Poria sclerotium 3
Scutellaria root 2
Platycodon root 2
Apricot kernel 2
Gardenia fruit 2
Mulberry bark 2

Jujube 2
C. unshiu peel 2

Asparagus tuber 2
Fritillaria bulb 2

Glycyrrhiza 1
Schisandra fruit 1

Ginger 1
Bamboo culm 2

List of Kampo Medicines Manufactured by Tsumura & Co., Japan—cont’d



Appendix 195

Kampo Ingredients Ratio Indications

Chikujountanto (TJ-91) (7.5 g/day 
orally in two or three divided 

doses)

Pinellia tuber 5 Patients with persisting 
fever during the  

convalescent phase of 
influenza, common cold, 
pneumonia, etc., or those 
who do not feel refreshed 
after the temperature has 
returned to normal and 

cannot have a good sleep, 
with frequent coughing or 

expectoration

Bupleurum root 3
Ophiopogon tuber 3
Poria sclerotium 3
Platycodon root 2

Immature orange 2
Cyperus rhizome 2

C. unshiu peel 2
Coptis rhizome 1

Glycyrrhiza 1
Ginger 1

Ginseng 1
Bamboo culm 3

Jinshihoto (TJ-92) (9 g/day orally 
in two or three divided doses)

Cyperus rhizome 3 Chronic coughing and 
sputum in patients with a 

delicate constitution
Bupleurum root 3

Lycium bark 3
Peony root 3

Anemarrhena  
rhizome

3

C. unshiu peel 3
Japanese Angelica  

root
3

Ophiopogon tuber 3
Atractylodes  

rhizome
3

Poria sclerotium 3
Fritillaria bulb 2

Glycyrrhiza 1
Mentha herb 1

Jiinkokato (TJ-93) (7.5 g/day orally 
in two or three divided doses)

A. lancea rhizome 3 Patients having a fit of 
coughing without sputum 

in a throat with little 
moisture

Rehmannia root 2.5
Peony root 2.5

C. unshiu peel 2.5
Asparagus tuber 2.5

Japanese Angelica  
root

2.5

Ophiopogon tuber 2.5
Phellodendron bark 1.5

Glycyrrhiza 1.5
Anemarrhena  

rhizome
1.5

Gokoto (TJ-95) (7.5 g/day orally in 
two or three divided doses)

Gypsum 10 Cough and bronchial 
asthmaApricot kernel 4

Ephedra herb 4
Mulberry bark 3

Glycyrrhiza 2

Continued
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Saibokuto (TJ-96) (7.5 g/day orally 
in two or three divided doses)

Bupleurum root 7 Infantile asthma, 
bronchial asthma, 

bronchitis, coughing, and 
anxiety neurosis

Pinellia tuber 5
Poria sclerotium 5
Scutellaria root 3
Magnolia bark 3

Jujube 3
Ginseng 3

Glycyrrhiza 2
Perilla herb 2

Ginger 1
Daibofuto (TJ-97) (10.5 g/day 
orally in two or three divided 

doses)

Astragalus root 3 Articular rheumatism of 
the lower limbs, chronic 

arthritis, and gout
Rehmannia root 3

Peony root 3
A. lancea rhizome 3

Japanese Angelica root 3
Eucommia bark 3

Saposhnikovia root 3
Cnidium rhizome 2

Glycyrrhiza 1.5
Notopterygium 1.5

Achyranthes root 1.5
Jujube 1.5

Ginseng 1.5
Processed ginger 1

Powdered processed 
aconite root

1

Ogikenchuto (TJ-98) (18 g/day 
orally in two or three divided 

doses)

Peony root 6 Delicate constitution, 
weakness during  

convalescence, and  
night sweats

Astragalus root 4
Cinnamon bark 4

Jujube 4
Glycyrrhiza 2

Ginger 1
Shokenchuto (TJ-99) (15 g/day 

orally in two or three divided 
doses)

Peony root 6 Delicate constitution  
in childhood, fatigue and 

malaise, nervousness, 
chronic gastroenteritis, 

nocturnal enuresis  
in children, and  

night cry

Cinnamon bark 4
Jujube 4

Glycyrrhiza 2
Ginger 1

Daikenchuto (TJ-100) (15 g/day 
orally in two or three divided 

doses)

Processed ginger 5 Abdominal cold  
feeling and pain  
accompanied by  

abdominal flatulence

Ginseng 3
Zanthoxylum fruit 2

Shomakakkonto (TJ-101) (7.5 g/
day orally in two or three divided 

doses)

Pueraria root 5 Common cold during the 
initial phase and 

dermatitis
Peony root 3

Cimicifuga rhizome 2
Glycyrrhiza 1.5

Ginger 0.5
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Tokito (TJ-102) (7.5 g/day orally 
in two or three divided doses)

Japanese Angelica root 5 Patients who have a 
feeling of coldness in the 

back and feeling of 
enlarged abdomen or 

abdominal pain

Pinellia tuber 5
Cinnamon bark 3

Magnolia bark 3
Peony root 3

Ginseng 3
Astragalus root 1.5

Processed ginger 1.5
Zanthoxylum fruit 1.5

Glycyrrhiza 1
Sansoninto (TJ-103) (7.5 g/day 

orally in two or three divided 
doses)

Jujube seed 10 Patients who suffer from 
physical and mental 

fatigue and weakness and 
cannot sleep well

Poria sclerotium 5
Cnidium rhizome 3

Anemarrhena rhizome 3
Glycyrrhiza 1

Shin’iseihaito (TJ-104) (7.5 g/day 
orally in two or three divided 

doses)

Gypsum 5 Nasal obstruction, 
chronic rhinitis, and 

empyema
Ophiopogon tuber 5

Scutellaria root 3
Gardenia fruit 3

Anemarrhena rhizome 3
Lilium bulb 3

Magnolia flower 2
Loquat leaf 2

Cimicifuga rhizome 1
Tsudosan (TJ-105) (7.5 g/day 
orally in two or three divided 

doses)

Immature orange 3 Menstrual irregularity, 
menalgia, climacteric 
disturbance, low back 

pain, constipation, bruise 
(contusion), and 

symptoms associated 
with hypertension 

(headache, dizziness, and 
shoulder stiffness)

Rhubarb 3
Japanese Angelica root 3

Glycyrrhiza 2
Safflower 2

Magnolia bark 2
Sappan wood 2
C. unshiu peel 2
Akebia stem 2

Anhydrous mirabilitum 1.8
Unkeito (TJ-106) (7.5 g/day orally 

in two or three divided doses)
Ophiopogon tuber 4 Menstrual irregularity, 

dysmenorrhea, leukor-
rhea, climacteric distur-

bance, insomnia, 
neurosis, eczema, cold 

feeling in the lower limbs 
and waist, and chilblain

Pinellia tuber 4
Japanese Angelica root 3

Glycyrrhiza 2
Cinnamon bark 2

Peony root 2
Cnidium rhizome 2

Ginseng 2
Moutan bark 2

Evodia fruit 1
Ginger 1
Gelatin 2
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Goshajinkigan (TJ-107) (7.5 g/day 
orally in two or three divided 

doses)

Rehmannia root 5 Leg pain, low back pain, 
numbness, blurred vision 
in old patients, pruritus, 

dysuria, frequent 
urination, and edema

Achyranthes root 3
Cornus fruit 3

Dioscorea rhizome 3
Plantago seed 3

Alisma rhizome 3
Poria sclerotium 3

Moutan bark 3
Cinnamon bark 1

Powdered processed 
aconite root

1

Ninjin’yoeito (TJ-108) (7.5 g/day 
orally in two or three divided 

doses)

Rehmannia root 4 Declined constitution 
after recovery from 
disease, fatigue and 
malaise, anorexia, 

perspiration during sleep, 
cold limbs, and anemia

Japanese Angelica root 4
Atractylodes rhizome 4

Poria sclerotium 4
Ginseng 3

Cinnamon bark 2.5
Polygala root 2
Peony root 2

C. unshiu peel 2
Astragalus root 1.5

Glycyrrhiza 1
Schisandra fruit 1

Shosaikotokakikyosekko (TJ-109) 
(7.5 g/day orally in two or three 

divided doses)

Gypsum 10 Tonsillitis and 
peritonsillitisBupleurum root 7

Pinellia tuber 5
Scutellaria root 3
Platycodon root 3

Jujube 3
Ginseng 3

Glycyrrhiza 2
Ginger 1

Rikkosan (TJ-110) (7.5 g/day 
orally in two or three divided 

doses)

Asiasarum root 2 Pain after tooth extrac-
tion and toothacheCimicifuga rhizome 2

Saposhnikovia root 2
Glycyrrhiza 1.5

Japanese gentian 1
Seishirenshiin (TJ-111) (7.5 g/day 

orally in two or three divided 
doses)

Ophiopogon tuber 4 Feeling of residual urine, 
pollakiuria, and micturi-

tion pain
Poria sclerotium 4

Nelumbo seed 4
Scutellaria root 3
Plantago seed 3

Ginseng 3
Astragalus root 2

Lycium bark 2
Glycyrrhiza 1.5
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Choreitogoshimotsuto (TJ-112) 
(7.5 g/day orally in two or three 

divided doses)

Aluminum silicate 
hydrate with silicon 

dioxide

3 Difficulty in micturition, 
micturition pain, feeling 

of residual urine, and 
frequent urinationRehmannia root 3

Peony root 3
Cnidium rhizome 3

Alisma RHIZOME 3
Polyporus sclerotium 3

Japanese Angelica root 3
Poria sclerotium 3

Donkey glue 3
Sano’shashinto (TJ-113) (7.5 g/
day orally in two or three divided 

doses)

Scutellaria root 3 Symptoms associated with 
hypertension (flushing, 

shoulder stiffness, tinnitus, 
dull headache, insomnia, 
and anxiety), nosebleed, 
hemorrhoidal bleeding, 
constipation, climacteric 

disturbance, and  
automatic imbalance 
syndrome peculiar to 
women resembling 

climacteric disturbance

Coptis rhizome 3
Rhubarb 3

Saireito (TJ-114) (9 g/day orally in 
two or three divided doses)

Bupleurum root 7 Watery diarrhea, acute 
gastroenteritis, sunstroke, 

and edema
Alisma rhizome 5

Pinellia tuber 5
Scutellaria root 3

A. lancea rhizome 3
Jujube 3

Polyporus sclerotium 3
Ginseng 3

Poria sclerotium 3
Glycyrrhiza 2

Cinnamon bark 2
Ginger 1

Ireito (TJ-115) (7.5 g/day orally in 
two or three divided doses)

Magnolia bark 2.5 Food poisoning, heat 
stroke, cold abdomen, 

acute gastroenteritis, and 
abdominal pain

A. lancea rhizome 2.5
Alisma rhizome 2.5

Polyporus sclerotium 2.5
C. unshiu peel 2.5

Atractylodes rhizome 2.5
Poria sclerotium 2.5
Cinnamon bark 2

Ginger 1.5
Jujube 1.5

Glycyrrhiza 1
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Bukuryoingohangekobokuto 
(TJ-116) (7.5 g/day orally in two or 

three divided doses)

Pinellia tuber 6 Anxiety neurosis, nervous 
gastritis, hyperemesis 

gravidarum, water brash, 
and gastritis

Poria sclerotium 5
A. lancea rhizome 4

Magnolia bark 3
C. unshiu peel 3

Ginseng 3
Perilla herb 2

Immature orange 1.5
Ginger 1

Inchingoreisan (TJ-117) (7.5 g/day 
orally in two or three divided 

doses)

Alisma rhizome 6 Vomiting, urticaria, 
hangover nausea, and 

swelling
A. lancea rhizome 4.5

Polyporus sclerotium 4.5
Poria sclerotium 4.5

Artemisia capillaris flower 4
Cinnamon bark 2.5

Ryokyojutsukanto (TJ-118)  
(7.5 g/day orally in two or three 

divided doses)

Poria sclerotium 6 Low back pain, cold low 
back, and nocturnal 

enuresis
Processed ginger 3

Atractylodes rhizome 3
Glycyrrhiza 2

Ryokankyomishingeninto (TJ-119) 
(7.5 g/day orally in two or three 

divided doses)

Apricot kernel 4 Bronchitis, bronchial 
asthma, cardiac  

weakness, and kidney 
disease

Pinellia tuber 4
Poria sclerotium 4
Schisandra fruit 3

Processed ginger 2
Glycyrrhiza 2

Asiasarum root 2
Orento (TJ-120) (7.5 g/day orally 

in two or three divided doses)
Contraindicated in patients with 
aldosteronism, myopathy, and 

hypokalemia

Pinellia tuber 6 Acute gastritis, hangover, 
and stomatitisCoptis rhizome 3

Processed ginger 3
Glycyrrhiza 3

Cinnamon bark 3
Jujube 3

Ginseng 3
Sammotsuogonto (TJ-121)  

(7.5 g/day orally in two or three 
divided doses)

Rehmannia root 6 Hot flushes in the limbs
Scutellaria root 3
Sophora root 3

Hainosankyuto (TJ-122)  
(7.5 g/day orally in two or three 

divided doses)
Contraindicated in patients with 
aldosteronism, myopathy, and 

hypokalemia

Platycodon root 4 Purulence with a  
reddened, swollen, and 

painful lesion; carbuncle; 
furuncle; facial furuncle; 
and other furunculosis

Glycyrrhiza 3
Immature orange 3

Peony root 3
Jujube 3
Ginger 1

Tokikenchuto (TJ-123)(7.5 g/day 
orally in two or three divided 

doses)

Peony root 5 Menalgia, lower  
abdominal pain, 

hemorrhoids, and pain  
of proctoptosis

Cinnamon bark 4
Jujube 4

Japanese Angelica root 4
Glycyrrhiza 2

Ginger 1
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Senkyuchachosan (TJ-124)  
(7.5 g/day orally in two or three 

divided doses)

Cyperus rhizome 4 Common cold, automatic 
imbalance syndrome 
peculiar to women 

resembling climacteric 
disturbance, and 

headache

Cnidium rhizome 3
Notopterygium 2

Schizonepeta spike 2
Mentha herb 2

A. dahurica root 2
Saposhnikovia root 2

Glycyrrhiza 1.5
Green tea leaf 1.5

Keishibukuryogankayokuinin 
(TJ-125) (7.5 g/day orally in two or 

three divided doses)

Coix seed 10 Menstrual irregularity, 
automatic imbalance 
syndrome peculiar to 
women resembling 

climacteric disturbance, 
acne, spots, and rough-

ness of the hands and feet

Cinnamon bark 4
Peony root 4

Peach kernel 4
Poria sclerotium 4

Moutan bark 4

Mshiningan (TJ-126) (7.5 g/day 
orally in two or three divided 

doses)

Hemp fruit 5 Constipation
Rhubarb 4

Immature orange 2
Apricot kernel 2
Magnolia bark 2

Peony root 2
Maobushisaishinto (TJ-127) 

(7.5 g/day orally in two or three 
divided doses)

Ephedra herb 4 Common cold and 
bronchitisAsiasarum root 3

Powdered processed 
aconite root

1

Keihito (TJ-128) (7.5 g/day orally 
in two or three divided doses)

A. lancea rhizome 4 Weak digestive system, 
chronic gastroenteritis, 
dyspepsia, and diarrhea

Poria sclerotium 4
Dioscorea rhizome 3

Ginseng 3
Nelumbo seed 3
Crataegus fruit 2
Alisma rhizome 2
C. unshiu peel 2

Glycyrrhiza 1
Daijokito (TJ-133) (7.5 g/day 
orally in two or three divided 

doses)

Magnolia bark 5 Chronic constipation, 
acute constipation, 

hypertension, neurosis, 
and food poisoning

Immature orange 3
Rhubarb 2

Anhydrous mirabilitum 1.3
Keishikashakuyakudaioto 

(TJ-134) (7.5 g/day orally in two or 
three divided doses)

Peony root 6 Acute enterocolitis, large 
intestinal catarrh, 

habitual constipation, 
fecal impaction, and 

tenesmus alvi

Cinnamon bark 4
Jujube 4

Glycyrrhiza 2
Rhubarb 2
Ginger 1

Inchinkoto (TJ-135) (7.5 g/day 
orally in two or three divided 

doses)

A. capillaris flower 4 Jaundice, hepatic 
cirrhosis, nephrosis, 

urticaria, and stomatitis
Gardenia fruit 3

Rhubarb 1
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Seishoekkito (TJ-136) (7.5 g/day 
orally in two or three divided 

doses)

A. lancea rhizome 3.5 Heat stroke, anorexia, 
diarrhea, and general 

malaise due to heat and 
emaciation in summer

Ginseng 3.5
Ophiopogon tuber 3.5

Astragalus root 3
C. unshiu peel 3

Japanese Angelica root 3
Phellodendron bark 1

Glycyrrhiza 1
Schisandra fruit 1

Kamikihito (TJ-137) (7.5 g/day 
orally in two or three divided 

doses)

Astragalus root 3 Anemia, insomnia, 
mental anxiety, and 

neurosis
Bupleurum root 3

Jujube seed 3
A. lancea rhizome 3

Ginseng 3
Poria sclerotium 3

Longan aril 3
Polygala root 2
Gardenia fruit 2

Jujube 2
Japanese Angelica root 2

Glycyrrhiza 1
Ginger 1

Saussurea root 1
Kikyoto (TJ-138) (7.5 g/day orally 

in two or three divided doses)
Contraindicated in patients with 
aldosteronism, myopathy, and 

hypokalemia

Glycyrrhiza 3 Tonsillitis and 
peritonsillitisPlatycodon root 2

All the information in this table was collected from the individual Kampo pamphlets provided by Tsumura & Co. Ltd., Tokyo, 
Japan. GI, gastrointestinal.
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