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Summary

As a form of traditional, complementary, and alternative medicine (TCAM), traditional
Tibetan medicine has developed into a mainstay of medical care in Tibet and has spread from
there to China and then to the rest of the world. Thus far, research on traditional Tibetan
medicine has focused on the study of the plant and animal sources of traditional medicines,
study of the histology of those plants and animals, chemical analysis of traditional medicines,
pharmacological study of those medicines, and evaluation of the clinical efficacy of those
medicines. A number of papers on traditional Tibetan medicines have been published,
providing some evidence of the efficacy of traditional Tibetan medicine. However, many
traditional Tibetan medicines have unknown active ingredients, hampering the establishment
of drug quality standards, the development of new medicines, commercial production of
medicines, and market availability of those medicines. Traditional Tibetan medicine must
take several steps to modernize and spread to the rest of the world: the pharmacodynamics of
traditional Tibetan medicines need to be determined, the clinical efficacy of those medicines
needs to be verified, criteria to evaluate the efficacy of those medicines need to be established
in order to guide their clinical use, and efficacious medicines need to be acknowledged by the
pharmaceutical market. The components of traditional Tibetan medicine should be studied,
traditional Tibetan medicines should be screened for their active ingredients, and techniques
should be devised to prepare and manufacture those medicines.
Keywords: Minority medicine, traditional medicine, evidence-based medicine, components of
traditional Tibetan medicines, active ingredient, quality standards

1. Introduction
The increasing prevalence of complex multi-factorial
chronic diseases and multi-morbidity has indicated the
need for greater therapeutic options. In medical practice,
the traditional, complementary, and alternative medicine
(TCAM) is an important part of health care along
with conventional medicine, and growing numbers
of patients are relying on TCAM for preventive or
palliative care worldwide. Many studies have indicated
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that TCAM users were more likely to suffer from one
or more chronic conditions, and especially mental,
musculoskeletal, and metabolic disorders (1-3). The
prevalence of TCAM use is reported to be 22.7-66.7%
(4,5). A meta-analysis indicated an increase in TCAM
use for patients with cancer from an estimated 25% in
the 1970s and 1980s to more than 32% in the 1990s and
to 49% after 2000 (6). Data from recent studies have
indicated that the rate of TCAM use is 77% or even
higher (7-9).
Medicines used in TCAM include herbs, herbal
materials, herbal preparations, and finished herbal
products that contain parts of plants, other plant
materials, or combinations thereof, as active ingredients.
TCAM practices involving medication and procedurebased health care have been implemented; as an
example, acupuncture is now used worldwide. According
to reports supplied by 129 countries, 80% (103 countries)
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recognized the use of acupuncture as of 2012 (10).
The World Health Organization (WHO) stresses
that TCAM can play an important role in achieving
the goal of "Health for All" and the WHO is dedicated
to facilitating the integration of TCAM and modern
medicine worldwide (11). With the implementation of the
"WHO Traditional Medicine Strategy 2002-2005," great
efforts were made to advance TCAM by developing
national and regional policies and regulations.
Furthermore, the "WHO Traditional Medicine Strategy
2014-2023" has also been formulated to promote the safe
and effective use of TCAM (10). Current data indicate
that over 100 million Europeans are currently TCAM
users, with one-fifth regularly using TCAM and the same
number preferring health care that includes TCAM; there
are many more TCAM users in Africa, Asia, Australia,
and North America (10).
In China, TCAM includes traditional Chinese
medicine (TCM) as well as minority medicines such
as traditional Tibetan medicine, Mongolian medicine,
Uygur medicine, and Dai medicine. Among the minority
medicines that originated more than 2,300 years ago,
traditional Tibetan medicine has developed into a
mainstay of medical care in Tibet and it has spread
from there to China and then the rest of the world (12).
In China today, traditional Tibetan medicine plays an
important role in the health care system in the Tibet
Autonomous Region and other Tibetan regions including
Qinghai Province, Tibet Autonomous Region, Gannan
Prefecture of Gansu Province, Ganzi Prefecture and Aba
Prefecture of Gansu Province, and Diqing Prefecture
of Yunnan Province. However, the development of
traditional Tibetan medicine faces several challenges,
particularly with regard to evaluation of its safety and
efficacy, control of its quality, and standardization.
Traditional Tibetan medicine must take several steps
to modernize and spread to the rest of the world: the
pharmacodynamics of traditional Tibetan medicines need
to be determined, the clinical efficacy of those medicines
needs to be verified, criteria to evaluate the efficacy of
those medicines need to be established in order to guide
their clinical use, and efficacious medicines need to be
acknowledged by the pharmaceutical market.
2. Traditional Tibetan medicine: Types and
characteristics
Traditional Tibetan medicine is a form of medicine
guided by a traditional system of practices and theories.
Traditional Tibetan medicine is an important part
of minority medicines and an integral part of herbal
medicine and natural medicine. Plants used to prepare
traditional Tibetan medicines are typically coldresistant, drought-resistant, and perform intensive
photosynthesis. Traditional Tibetan medicines include
a large number of biologically active substances, trace
elements, and amino acids. The efficacy of traditional

Tibetan medicines is greater than that of similar
traditional medicines from regions at lower altitudes.
There are about 2,000 to 3,000 traditional Tibetan
medicines available in China. Based on long-term
collection of specimens and statistical data (13), plants
used in traditional Tibetan medicine come from 191
families, 692 genera, and 2,085 species. Animals used
in traditional medicines come from 57 families, 111
genera, and 159 species. Minerals used in traditional
Tibetan medicine include 80 types of compounds.
The abundant sources of traditional Tibetan medicines
suggests that some of these medicines may offer
promise as clinical treatments.
In 2012, a study analyzed 439 traditional Tibetan
medicines in the Chinese Pharmacopoeia, the Drug
Standards of the Ministry of Health of the People's
Republic of China (Volume: Traditional Tibetan
Medicine), the Tibetan Drug Standards, and the related
literatures. It also investigated 711 traditional Tibetan
medicines formulations from 40 medical facilities and
pharmaceutical companies (14). The study found that
502 raw ingredients were used in hospital formulations
and formulations described in the literature; 416 of those
raw materials had been documented, including 287
herbs, 78 animals, and 51 minerals.
Currently, over 200 traditional Tibetan medicines
have been incorporated into the Chinese Pharmacopoeia.
Rannasangpei, Shiwuweiheiyao pills, Jiuweiniuhuang
pills, and 40 other medicines have been approved, and
78 medicines have been incorporated into the Catalogue
of Medicines Covered by National Basic Medical
Insurance (15).
3. Pharmacological research and its clinical
application: Status and challenges
A number of published papers have described studies of
traditional Tibetan medicine. In 2003, a study classified
and statistically analyzed 14 relevant books and 543
relevant papers published from 1953 to 2002 (16). That
study suggested that the focus of research into traditional
Tibetan medicine has shifted from study of the plant
and animal sources of traditional medicines to the study
of the histology of those plants and animals, chemical
analysis of traditional medicines, pharmacological study
of those medicines, and determination of their efficacy in
clinical settings.
Research in the 1950s consisted primarily of
an introduction to traditional Tibetan medicine and
study of the plant and animal sources of traditional
medicines. In the early 1970s, research consisted
primarily of the study of the plant and animal sources
of traditional medicines and surveys of the literature.
In the late 1970s, research consisted primarily of the
ethnobotanical study of traditional medical texts,
chemical analysis of traditional medicines, and
pharmacological study of those medicines. Starting
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in the 1980s, studies on traditional Tibetan medicine
diversified, including study of the plant and animal
sources of traditional medicines, study of the histology
of those plants and animals, chemical analysis of
traditional medicines, pharmacological study of those
medicines, and clinical evaluation of the efficacy of
those medicines. In recent years, pharmacological
research and its clinical application have become the
focus of research on traditional Tibetan medicine.
3.1. Pharmacological research on traditional herbal
Tibetan medicine
Basic research on traditional Tibetan medicine started
late, but several studies have made great progress.
A number of pharmacological studies of the active
compounds of traditional herbal Tibetan medicines
have been published (Table 1). For instance, studies
have suggested that salidroside, an active compound
extracted from Rhodiola eoccinea, has anti-aging
action, it alleviates fatigue, it has antioxidant action,
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and it improves memory (17-19). Studies have
indicated that salidroside alleviates hydrogen peroxideinduced endothelial injury by improving mitochondrial
activity (20) and it improves microcirculation (21).
Thus, salidroside has been used to treat high-altitude
erythrocytosis. Crocus sativus L., which is rich in crocin,
crocetin, and safranal, is used as an anti-tumor treatment
(22). C. sativus protects the heart from subchronic
diazinon toxicity by decreasing lipid peroxidation and
apoptosis (23).
3.2. Pharmacological research on patent medicines of
traditional Tibetan medicine
Following the development of modern pharmacology,
many pharmacological studies on patent medicines
of traditional Tibetan medicine have been published.
For instance, sea buckthorn cream (Shaji Gao) was
widely used to "clear heat" (antipyretic action), relieve
a cough, promote blood circulation to dispel blood
stasis, and treat an ulcer. Flavones, the main ingredients

Table 1. Active ingredients and pharmacological analysis of traditional herbal Tibetan medicines
Raw material (Ref.)

Active ingredients

Pharmacological analysis

Rhodiola rosea L.
(17-21)

Salidroside

anti-aging action, alleviating fatigue, antioxidant action, improving
memory; increasing mitochondrial activity to protect from H2O2-induced
endothelial injury; improving microcirculation.

Crocus sativus L.
(22,23)

Crocin, crocetin,
safranal

anti-tumor activity; protecting the heart from subchronic diazinon
toxicity by decreasing lipid peroxidation and apoptosis.

Swertia
(24-27)

Triterpenes, flavonoids,
chimonin, gentiamarin,
swertiamarin

inhibiting hepatitis B, cirrhosis, and E. coli; anti-tumor activity;
scavenging NO2-; slightly inhibiting growth of the S180 mouse cancer
cell line and moderately inhibiting growth of the RS321 tumor cell line.

Phyllanthus emblica
(28-31)

ellagic acid, gallic acid,
sesquiterpenoids, volatile oils

antioxidant action; anti-tumor activity; antibiosis; anti-inflammatory
action; protecting the cardiovascular system.

Hypecoum erectum L.
(32-35)

Alkaloids (hypecorin),
cis-anethole, cardiac glycoside

anti-inflammatory action; antibiosis; anti-viral action; liver protection;
analgesic action.

Aconitum carmichaelii Debx.
(36-39)

Alkaloids (bulleyaconitine A,
lappaconitine), flavonoids,
steroids

analgesic action; anti-inflammatory action; cardiotonic activity; antitumor activity; antiepileptic action; antiparasitic action.

Terminalia chebula Retz.
(40-43)

Tannins, phenolic acids,
triterpenes, flavonoids,
volatile oils

antioxidant action; preventing diabetes mellitus; antibiosis; antiinflammatory action; analgesic action.

Meconopsis
(44-47)

Flavonoids, alkaloids

treating fractures; increasing blood circulation to dissipate blood stasis;
analgesic action.

Herpetospermum pedunculosum
(48-51)

Herpetone,
dehydrodiconiferyl alcohol,
Herpetolide C

treating hepatitis, cholecystitis, or indigestion.

Corydalis
(52-55)

Isoquinoline alkaloid

treating a cold, fever, hepatitis, edema, gastritis, cholecystitis, or
hypertension; antibiosis, analgesic action, anti-inflammatory action,
anti-arrhythmia, liver protection; pharmacological action on the
cardiovascular system, central nervous system, and smooth muscle.

Gentiana macrophylla Pall.
(56-58)

Iridoid glycoside,
secoiridoid glycoside

improving the flow of interstitial fluid and removing algogenic
substances, treating arthritis, rheumatism, or muscular constriction.
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in sea buckthorn cream, have been found to treat
arrhythmia, improve the function of cardiomyocytes,
treat a thrombus, counteract hypoglycemia, scavenge
oxygen radicals, inhibit tumor growth, and facilitate
bacteriostasis (59-61). RanNaSangPei (RNSP)
decreases blood viscosity, it reduces blood pressure, it
alleviates angina pectoris, and it is effective at treating
cardiovascular diseases (62,63). Ershiwuwei Donkey
Blood Pills are used to treat rheumatoid arthritis,
ankylosing spondylitis, and rheumatoid arthritis (62).
3.3. Challenges in the pharmacological study of traditional
Tibetan medicine
In recent years, the pharmacological study of traditional
Tibetan medicine has made some progress, but the
methods used in research are mostly traditional. The
lack of in-depth and extensive pharmacological study
of traditional Tibetan medicines means that traditional
Tibetan medicine is still far from modern. Methods of
modern pharmacology, such as chronopharmacology,
in vitro pharmacology, component analysis, and
pharmacokinetics, should be capitalized upon in order
to improve the quality of research, determine the
mechanisms of action of traditional Tibetan medicines,
and obtain international recognition of the efficacy of
those medicines.
3.4. Clinical application: Traditional Tibetan medicine
preparations
Traditional Tibetan medicine has been used clinically
to treat common ailments, frequently encountered
diseases, altitude sickness, and endemia, and traditional
Tibetan medicines have been developed to treat 5
types of diseases including cardiovascular diseases,
hepatobiliary diseases, gastrointestinal diseases,
rheumatism, and gynecological diseases.
There are more than 20 dosage forms for traditional
Tibetan medicine, such as decoctions, powders, pills,
ointments, lotions, and medicinal liquors. Although
there are many traditional Tibetan medicine dosage
forms, the types of preparations, the diversity of dosage
forms, and their clinical are expected to be improved.
Modern techniques to prepare and manufacture drugs
should be used to accelerate the development of novel
drugs while retaining the characteristics of traditional
Tibetan medicine.
4. Study of the chemical constituents of traditional
Tibetan medicines and quantitative analysis of those
traditional medicines
4.1. Promoting a quantitative analysis of traditional
Tibetan medicines
Chemical constituents are the reason for a medicine's

effect. From 2003 to 2013, studies of traditional Tibetan
medicine focused on extraction, identification, and
quantitative determination of the chemical constituents
of traditional medicines. Chemical constituents of about
100 traditional Tibetan medicines, such as Tibetan
Artemesia capillaris, Lamiophlomis rotata Kudo, and
Arenaria serpyllifolia L., were extensively studied.
High performance liquid chromatography (HPLC)
was widely used to establish quality control standards
by quantitatively analyzing a traditional medicine's
chemical constituents. Zhong et al. used HPLC to
analyze gallic acid in the traditional Tibetan medicine
Sanguo Tang Lozenges (64). De et al. used HPLC to
prolife Sanguo Tang San (65). Luo et al. used HPLC
to determine the flavonoid content of Shibawei Dujuan
Pills (66). Xie et al. used HPLC to quantitatively detect
shikimic acid and gallic acid in Geranium pretense
L. and they established quality control standards for
quantitative analysis of Geranium pratense (67).
Besides, Li et al. used Fourier transform nearinfrared (FT-NIR) spectroscopy to quantitatively
analyze salidroside and p-Tyrosol in the traditional
Tibetan medicine R. crenulata. They found that FT-NIR
spectroscopy provided a precise and rapid method for
quantitative analysis of the major active ingredients in R.
crenulata and that it could be used to control the quality
of R. crenulata (68).
4.2. Examining the active compounds in traditional
Tibetan medicines to provide indicators for quality
control
About 500 papers have been published on the chemical
constituents of traditional Tibetan medicines, but these
papers have only scratched the surface of traditional
Tibetan medicine. Unknown active compounds hamper
the establishment of drug quality standards and the
development of novel drugs. Thus, new techniques such
as droplet countercurrent chromatography, supercritical
extraction, infrared absorption spectroscopy, thin slice
scanning, gas chromatography mass spectrometry,
liquid chromatography mass spectrometry, and
nuclear magnetic resonance could be used. These
techniques could improve studies of the active
compounds in traditional Tibetan medicines, examine
various indicators to direct production and ensure
the consistency, efficacy, stability, and reliability of
traditional medicines, promote the modernization of
quality standards, and encourage the development and
utilization of traditional Tibetan medicines.
5. Evidence-based medicine, quality control, and
the modernization and international recognition of
traditional Tibetan medicine
Numerous studies have focused on the study of
the plant and animal sources of traditional Tibetan
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medicines, the study of the histology of those plants
and animals, analysis of the chemical composition of
traditional medicines, pharmacological study of those
medicines, and evaluation of the clinical efficacy
of those medicines in order to provide evidence for
development of traditional Tibetan medicine. However,
the traditional Tibetan medicines studied thus far only
account for 10% of all traditional Tibetan medicines.
Many traditional Tibetan medicines have unknown
active ingredients, hampering the establishment of drug
quality standards, the development of new medicines,
commercial production of medicines, and market
availability of those medicines. Traditional Tibetan
medicine must take several steps to modernize and
spread to the rest of the world: the pharmacodynamics
of traditional Tibetan medicines need to be determined,
the clinical efficacy of those medicines needs to be
verified, criteria to evaluate the efficacy of those
medicines need to be established in order to guide
their clinical use, and efficacious medicines need to be
acknowledged by the pharmaceutical market.
5.1. Evidence-based medicine and component analysis
on traditional Tibetan medicine
Development of traditional medicines involves many
obstacles such as safety, efficacy, and evaluation of
quality. Component analysis has been used to meet this
challenge and this approach has been used to study
the functions and active compounds of traditional
medicines (69-71). In recent years, component analysis
of traditional Tibetan medicines has developed rapidly
and has been used to standardize traditional Tibetan
medicines (72,73). The crux of research into traditional
Tibetan medicine is the study of active ingredients
based on their mechanism of action. Several studies
have examined the compatibility of active ingredients,
they have determined the quality of the active
ingredients in traditional Tibetan medicines, they have
studied the relationship between efficacious ingredients
and active ingredients, and they have examined the
aspects and targets of the efficacious ingredients of
traditional Tibetan medicines.
Studies have suggested that traditional Tibetan
medicines developed using modern pharmaceutical
manufacturing techniques and animal models of
pharmacodynamics could contain components that offer
the clinical benefits of traditional Tibetan medicines
(74,75). Thus, suitable quality standards for traditional
Tibetan medicines need to be established to ensure
preparations have a specific chemical composition, an
identified mechanism of action, and controlled quality.
In addition, component analysis of traditional Tibetan
medicines can be used to rule out ingredients that
are inactive or deleterious, leaving only efficacious
ingredients. Thus, component analysis of traditional
Tibetan medicine can lead to better symptomatic
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treatment, it can clarify an ingredient's mechanisms
of action, and it can facilitate international acceptance
(72,73). Component analysis of traditional Tibetan
medicines should be performed further in order to
provide evidence for the development of traditional
Tibetan medicine.
5.2. Compound screening and new drug development
Compound screening and new drug development are
being used to develop traditional Tibetan medicines.
In 2015, a study examined 100 traditional Tibetan
medicines in order to discover new anticancer drugs
(76). The study obtained cyclohexane extracts, acetic
ether extracts, and methanol extracts of traditional
Tibetan medicines through rapid solvent extraction. The
same study used an MTT assay to detect the anti-tumor
activity of those medicines in 2 human liver cancer
cell lines (HepG2 and SMMC-7721) and it evaluated
toxicity in the L02 human liver cell line. Results
suggested that 15 traditional Tibetan medicines had
anti-tumor activity, with an IC50 of less than 150 μg/mL.
The identified substances included acetic ether extracts
of Chenopodium album L., Carpesium abrotanoides,
and Aster ageratoides Turcz. Those extracts had
significant anti-tumor activity, with an IC50 less than
50 μg/mL, and none were toxic to L02 cells. Those
findings offered a glimpse at the development of new
anti-tumor drugs from traditional Tibetan medicines.
5.3. Using modern scientific techniques and modern
preparation and manufacturing techniques to promote
the research and development of traditional Tibetan
medicine
Research and development of traditional Tibetan
medicine should be promoted in order to yield different
preparations and to facilitate the clinical use of
traditional medicines. However, the characteristics of
traditional Tibetan medicine need to be retained while
using modern scientific techniques and preparation
and manufacturing techniques: i) increasing the use
of traditional Tibetan medicines by developing new
techniques based on the medicine's characteristics;
a medicine in powder form, for example, could be
improved by superfine grinding and other preparations
could be improved by supercritical fluid extraction
and separation and purification using macroporous
adsorbent resin; ii) compounds of raw materials could
be improved through screening with pharmacological
indicators; iii) an appropriate preparation could
be chosen based on treatment goals; an injection,
for example, is the preparation of choice for acute
conditions such as angina pectoris and asthma while
slow-release preparations are suitable for chronic
diseases; iv) selecting a preparation based on a
medicine's properties; an oral preparation, for example,
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is suitable for a drug that is poorly soluble and this
preparation could be used to improve drug absorption; v)
development goals: efficiency, quick results, controlled
release, a low dose, a low level of toxicity, and few
adverse reactions, consistent timing and site of action,
and a fixed rate of action.

6.

7.

6. Conclusion
Traditional Tibetan medicine is gradually becoming
more scientifically based and the clinical efficacy of
traditional medicines is gradually being determined.
Nevertheless, traditional Tibetan medicine still faces
several challenges. The consistent quality of traditional
Tibetan medicines is directly related to their safety,
efficacy, and control of their quality. A number of
steps need to be taken in that direction. The sources
of traditional medicines need to be explored, basic
research needs to be conducted on those medicines,
their active ingredients and their mechanisms of action
need to be determined, quality standards need to be
studied and implemented, traditional preparations need
to be screened and more types of preparations need to
be developed, and the efficacy of traditional medicines
needs to be ensured while limiting their toxicity. These
steps will modernize traditional Tibetan medicine and
make those medicines more consistent, significantly
facilitating the international recognition of traditional
Tibetan medicine. Ingredients in traditional Tibetan
medicines should be studied, those medicines should
be screened for their active ingredients, and techniques
should be devised to prepare and manufacture those
medicines.
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