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1. Introduction

Over the centuries, traditional Chinese medicines 
(TCMs) have been widely used to treat numerous 
diseases in China and other ancients from the orient 
since they are relatively low cost, widely available 
and have reliable therapeutic efficacy (1). Currently, 
TCMs are receiving increasing attention worldwide as 
alternative and supplemental medicines (2). The World 
Health Organization estimates that 80% of the world 
population uses herbal medicine. For a long time, many 
people have believed that TCMs are safe because they 

are derived from natural products. However, this belief 
has been greatly challenged in recent years especially 
after some reports on aristolochic acid involved in the 
genesis of cancer (3). Thus, the toxicity and safety 
issues of TCMs have aroused increasing concern by the 
international community in recent years. 
 Are TCMs really toxic? As practitioners and 
researchers of traditional Chinese medicine (TCM), 
their answers are yes. In fact, many TCMs are really 
toxic. Shennong's Herbal Classic (Shennong Bencao 
Jing), finished in the Eastern Han Dynasty of China 
(24-220 AD), is the oldest pharmacopoeia in the 
world (4). It records 365 TCMs and these TCMs are 
divided into top, middle and lower of three grades 
(Table 1): (i) 120 TCMs belonging to the top grade 
are non-toxic, nourishing and strong products, such 
as ginseng, licorice, rehmannia, jujube, etc.; (ii) 120 
TCMs belonging to the middle grade are non-toxic or 
toxic products, some of which can help the weak, such 
as lily, angelica, longan, antler, etc., some can fight 
evil and disease, such as berberine, ephedra, white 
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peony, jaundice and so on; (iii) 125 TCMs belonging 
to the lower grade are poisonous products which can 
destroy evil spirits, such as rhubarb, aconite, and 
croton. Although many TCMs are toxic, as long as 
they are used properly, the toxicity is exactly their 
role. In TCM, the human body is divided into Yin 
and Yang (5). Diseases occur when the Yin and Yang 
balance is disrupted. Different herbs with toxicity 
are used to restore this balance. That is to say, for 
symptomatic treatment, toxic drugs are also safe; for 
non-symptomatic treatment, non-toxic drugs are also 
harmful. Therefore, it is necessary to treat the toxicity 
and safety of TCMs with rationality. But how to reduce 
the toxicity of TCMs and how to avoid abuse of TCMs 
in daily use? These issues deserve to be seriously 
considered by everyone. Here, we will give a brief 
summary and some tips on these issues (Table 2).

2. How to reduce the toxicity of TCMs?

Many common drugs in the Chinese materia medica 
are known to be toxic, causing damage to nervous, 
liver, renal, respiratory system, and reproductive system 
(Table 3) (6-14). The toxic components from TCM herbs 
include alkaloids, anthraquinones, aristolochic acids, 
cardiac glycosides and others (15). Among the TCM-
induced side effects, aconite toxicity is of major concern, 
which derives from Aconitum species (16). Although 
many TCMs are toxic, in clinical practice, their toxicity 
can be avoided and their efficacy can be enhanced by 
rational preparation, decoction, interaction with other 
herbal medicines and so on (17). Moreover, practitioners 
of TCM should pay more attention to treating diseases 
with TCM syndrome differentiation theory, mastering 
reasonable doses of TCMs, and ceasing in time after 
recovery. In addition, the dosage of TCMs should 
not exceed the limit prescribed by the current China 
Pharmacopoeia, and also should be strictly controlled 
by considering various factors, which will ensure the 
balance of efficacy and toxicity. The more toxicity we 
can find, the more safety patients will have.

2.1. Syndrome differentiation of TCM

Syndrome differentiation and treatment of TCM is a 
process of understanding diseases and solving diseases 
using TCM theory and methods. TCM Syndrome, also 
known as "ZHENG" in Chinese, is an integral and 
essential part of TCM theory. The TCM syndrome can 

be observed by a clinical TCM practitioner using the 
traditional four diagnostic methods including inspection, 
listening, inquiry, and palpation rather than micro-
level laboratory tests or imaging examination (18). The 
accurate differentiation of a specific syndrome is the 
foundation of an effective and individualized treatment 
strategy, as well as the key to recognizing the disease 
state (19). Therefore, syndrome differentiation plays the 
most important role in the TCM system. It is the essence 
of TCM, consistent with modern "precise medicine". 
However, many people ignore the TCM practitioner's 
advice on syndrome differentiation and treatment theory, 
and regard TCMs as general ingredients to boil soup or 
tea. In fact, if not following the theory of TCM, using 
some medicated diet or herbal tea for a long time can 
cause liver and kidney damage and some other toxicities. 
 In addition, according to the difference of a patient's 
physical condition, TCMs should be used with caution 
especially for the elderly, children and pregnant women. 
As the body's function of the elderly is degenerative, 
the distribution, absorption, metabolism and excretion 
capacity of TCMs will be affected. For the elderly, the 
dosage of TCMs should be strictly controlled, generally 
starting with the "minimum dose" and reducing it as 
appropriate. More importantly, as we all know, for 
pregnant patients, the improper use of some Chinese 
herbs can be harmful to the fetus, affect the growth of 
the fetus, or cause the fetus to be teratogenic or aborted, 
such as tripterygium, safflower, and so on. Using TCMs 
during pregnancy, the TCM practitioners should not only 
consider its therapeutic effects according to syndrome 
differentiation and treatment theory, but also consider the 
impact of these drugs on the growth and development of 
the fetus or the newly born baby (20).
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Table 1. A brief introduction about Shennong's Herbal Classic (Shennong Bencao Jing)

Grade

Top 
Middle 
Lower

Number of herbs

120
120
150

Characteristic

Non-toxic, nourishing and strong products 
Non-toxic or toxic products, some of which can help the weak
poisonous products which can destroy evil spirits

Common herbs

Ginseng, licorice, rehmannia, jujube, etc.
Berberine, ephedra, white peony, jaundice, etc. 
Rhubarb, aconite, croton, etc. 

Table 2. Some tips on treating the toxicity of traditional 
Chinese medicines (TCMs)with rationality

Tips

1
2
3
4
5
6

Tips

1
2

How to reduce the toxicity of TCMs?

Syndrome differentiation and treatment of TCM
Rational preparation
Reasonable compatibility
Proper processing
Correct decoction
Appropriate dose 

How to avoid improper use of TCMs in daily practice? 

Do not regard TCMs as dietary supplements
Do not abuse Chinese patent medicines
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2.2. Preparation of TCMs

Prior to sale as TCMs, raw herbs must undergo 
physical and/or chemical pretreatment processes 
(Paozhi in Chinese) after harvesting, for preservation, 
detoxification, or enhancing efficacy (17,21). According 
to Pharmacopoeia of the People's Republic of China 
2015, the processes of preparation include sun drying, stir 
frying, roasting, honey frying, wine frying, soil frying, 
vinegar frying, steaming, fumigation, calcination and 
so on, which are the key methods for reducing toxicity 
(6). Using methods of rational preparation, reasonable 
compatibility, and proper processing based on traditional 
experiences and new technologies, can enable TCMs to 
be used safely and effectively. In the following section, 
we will use aconitum species as examples to give a brief 
introduction to the importance of rational preparation and 
proper processing for TCMs. 
 Aconitum species, including including Chuan-wu 
(Radix Aconiti), Cao-wu (Radix Aconiti kusnezoffii), 
and Fu-zi (Aconitum carmichaeli), are well known 
for their medicinal value and high lethal toxicity 
in many Asian countries, notably China, India and 
Japan. Aconitum carmichaelii, known as Fu-zi in 
China, "bushi" in Japan, and "Kyeong-Po Buja" in 
Korea, is the processed lateral root of Aconitum 
carmichaelii Debeaux (Ranunculaceae) (22). It is 
an officially recognized TCM with characteristic 
analgesic and anti-inflammatory activities, whose 
principal pharmacological ingredients are considered 
to be aconitine-type diterpene alkaloids. Both Radix 
Aconiti kusnezoffii (known as Cao-wu in China), 
the root of Aconitum kusnezoffii Reichb., and Radix 
Aconiti (known as Chuan-wu in China), the mother 
root of Aconitum carmichaelii Debx., are believed to 
possess anti-inflammatory, analgesic and cardiotonic 
effects and have been widely used clinically in 
the treatment of musculoskeletal disorders such as 
rheumatic arthritis and painful joints for thousands of 
years (23). The problem of toxicity is a constraint for 
effective application of these aconitum species and are 
sometimes life threatening. The heart and the central 
nervous system are the primary toxicity targets (9). 
Modern research has shown that the toxic components 
of these aconite roots are diester diterpenoid alkaloids, 
including aconitine, mesaconitine, hypaconitine, 
neoline, talatizamine, beiwutine, and deoxyaconitine, 
which are neurotoxins and cardiotoxins (24). 
 Aconitum species are only used after processing. 
They can be used safely and effectively with the 
methods of decoction, rational compatibility, and correct 
processing based on traditional experiences and new 
technologies (25). Moreover, current metabolomics 
is vitally significant to evaluate toxicity and finding 
detoxification methods for TCMs (26). A clear 
understanding of the toxicity mechanism of aconitum 
species and the influence on the metabolome are 
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essential for clinical safety. Yan et al. conducted a study 
to analyze the toxicity and detoxification effects of herbal 
Cao-wu via HPLC/MS metabolomics using a pattern 
recognition method (10). The research determined the 
main target organs for toxicity are the heart and liver 
after long-term administration of Cao-wu. Cao-wu 
mainly affected glucuronate interconversions, nucleotide 
sugar metabolism, fatty acid metabolism, and proline 
metabolism associated with the liver; affected taurine 
transformation, amino sugar metabolism associated with 
the heart; and affected tryptophan metabolism associated 
with the nervous system.

2.3. Proper compatibility of TCMs

Compatibility is a feature of the theoretical system 
of TCM, which embodies the concept of syndrome 
differentiation and treatment. The interaction between 
compatible medicines includes mutual reinforcement 
and the opposite, mutual restraint and detoxication, 
mutual assistance and inhibition according to Shennong's 
Herbal Classic (27). It can play a role of detoxification or 
increased efficiency through proper compatibility. Here, 
we will use aconitum species as examples to give a brief 
introduction to the importance of proper compatibility 
for TCMs. 
 Screened from classical TCM prescriptions, 
combinatorial intervention of Cao-wu with Gancao 
(Radix Glyeyrrhizae), Baishao (Radix Paeoniae Alba), 
Ganjiang (Rhizoma Zingiberis), and Renshen (Radix 
Ginseng) are the most extensively used combinatorial 
intervention drugs in the clinical setting to decrease 
toxicity and enhance efficacy (28). Modern research 
has shown that metabolomics is vitally significant to 
evaluate toxicity and find detoxification methods for 
TCMs. Dong et al conducted a study using urinary 
metabolomics, which were examined by UPLC-
Q-TOF-HDMS and the mass spectra signals of the 
detected metabolites were systematically analyzed 
using pattern recognition methods (25). The expression 
levels of toxicity biomarkers in the urine were analyzed 
to evaluate the detoxification of Cao-wu combined with 
Gancao (Radix Glyeyrrhizae), Baishao (Radix Paeoniae 
Alba) and Ganjiang (Rhizoma Zingiberis). They 
found that three compatible drugs could effectively 
detoxify Cao-wu. After compatibility, the content of 
ester alkaloids showed a descending tendency, which 
decreases the toxicity of aconitum plants. Another study 
indicated that after administration of Gancao, Baishao, 
and Renshen (Radix Ginseng), the metabolic markers of 
metabolic pathways and metabolic direction associated 
with toxicity of Cao-wu decreased, which then had no 
toxic effect on the body (10).

2.4. Correct decocting methods for TCMs

Most TCMs are used as a decoction and the correct 

decocting method can be effectively used to remove the 
toxicity of some TCMs. Decoction for a longer time 
represents a traditional way to detoxify toxic TCM 
herbs. The process of decoction can make the toxic 
components changes after boiling. 
 Some poisonous TCMs such as aconitum species 
(Chuan-wu, Cao-wu, and Fu-zi), and raw Pinellia 
ternata (Banxia in Chinese) should be decocted first 
for 1-2 h to reduce toxicity and increase safety and 
effectiveness (6). As mentioned above, the toxic 
components of these aconitum species roots are diester 
diterpenoid alkaloids, including aconitine, mesaconitine, 
hypaconitine, deoxyaconitine, and so on, which are 
neurotoxins and cardiotoxins (24). The toxicity of these 
diester diterpenoid alkaloids are hydrolyzed into non-
toxic derivatives by water decoction. Therefore, long-
time decoction was commonly applied as a traditional 
way to detoxify TCMs from aconitum species roots 
before use. Why has long-time decoction been used 
as a traditional way for detoxifying aconitum species? 
Why has it been widely applied in many aconitum 
species such as Fu-zi-contained in TCM prescriptions? 
Some modern pharmacological studies have given 
a scientific explanation for these questions. Water-
decoction hydrolyzes diester diterpenoid alkaloids 
into non-toxic derivatives by removing their acetyl 
group and benzoyl ester group (29). However, some 
reports indicated that Fu-zi is not sufficiently safe even 
after long-time decoction. Sun et al. (30) applied both 
rodent and zebrafish models to thoroughly evaluate 
the safety of the traditional detoxification method and 
applied chemoprofile analyses to analyze the underlying 
phytochemical basis. They concluded that Fu-zi is 
not sufficiently safe even after long-time decoction. 
This indicates that the detoxifying effect of long-
time decoction on some poisonous TCMs remains 
controversial and needs to be further studied. 
 Rhubarb (Rheum rhabarbarum, Dahuang in Chinese) 
is a species of plant in the family Polygonaceae. 
Anthraquinones are the main components of Rhubarb. 
Rhubarb is well known for its cathartic effect and has 
been used as a laxative for several thousand years. It 
has been widely prescribed to treat gastrointestinal 
disease, hepatitis, blood diseases, chronic renal failure, 
and especially constipation due to its effective purgative 
activity (31). To better play its role as a purgative, 
Rhubarb is usually given a short time decoction. That 
is to say, after some other Chinese herbs of a TCM 
prescription have been boiled for a while Rhubarb will 
then be added and boiled together (32). If Rhubarb 
is given a long time decoction, its active components 
anthraquinones will be destroyed and its purgative 
activity will be decreased. Rhubarb has been reported 
to have diarrhoeogenic and anti-diarrhoeal bidirectional 
effects due to the coexistence of anthraquinones and 
tannins. The bidirectional effects might be the reason or 
one of the reasons for the adverse effects of long-term 



www.biosciencetrends.com

BioScience Trends. 2019; 13(5):367-373. 371

use of rhubarb as a purgative (33).

3. How to avoid improper use of TCMs in daily 
practice

As can be seen from the above, through strict syndrome 
differentiation and treatment, standard processing, 
proper compatibility, rational decoction, and appropriate 
dose for TCMs, the harm of Chinese herbal medicine 
can be effectively avoided by clinical TCM physicians 
and practitioners. Nevertheless, for the majority of 
non-TCM professionals, they are often harmed by 
some TCMs unconsciously. Here, we will give a brief 
summary and some tips on how to avoid improper use 
of TCMs in daily practice.

3.1. Do not regard TCMs as dietary supplements

Currently, with the increasing popularity of herbal 
products and traditional Chinese medicine as alternative 
and supplemental medicines in the Western world, 
therapeutic effects of some Chinese herbs have been 
exaggerated or distorted, and the herbs are usually 
regarded as dietary supplements and misused (34). 
Chinese herbs can be toxic, which has been proven 
through laboratory research. Both clinical practice 
and research have demonstrated that TCMs are a 
special type of natural materia medica, and not dietary 
supplements. In contrast, dietary supplements are 
preparations intended to provide nutrients that are 
missing or are not consumed in sufficient quantity in 
a person's diet (35). Therefore, it is of significance to 
properly use TCMs. 
 Ginseng Radix (Renshen in Chinese or Ginseng 
in Korea) is a well-known and popular TCM, which 
is believed to be the king of the herbs in the Orient 
particularly in China, Korea and Japan. It has been used 
for several thousand years with mysterious powers as 
a tonic, prophylactic and restorative agent (36). It has 
a good therapeutic effect with cardiovascular benefits 
especially for convalescent patients, and has become 
one of the most popular herbal supplements on the US 
market. Nevertheless, some reports of adverse effects 
from products containing ginseng have been filed with 
the US Food and Drug Administration (FDA). These 
adverse effects are named "Ginseng abuse syndrome" 
and is manifested by diarrhea, skin lesions, central 
nervous system stimulation, and interference with 
homeostasis (37). Ginseng may increase the anti-
platelet effect of Coumadin, aspirin, and NSAIDs and 
taking these drugs with Ginseng may pose surgical 
risks. Ginseng may also elevate blood pressure and 
increase irritability with long term use (34). 
 Radix Astragali (Huangqi in Chinese), is the 
dried root of Astragalus membranaceus Bge. Var. 
mongholicus, and one of the most famous and 
frequently used herbal medicines and healthy food 

supplements used as a tonic. It has been used for over 
2000 years in TCM prescriptions for the treatment of 
animal bites and poisons, wounds and burns, nephritis, 
diabetes, albuminuria, hypertension, cirrhosis, and 
various cancers (37). However, it is reported that 
products containing Huangqi have some adverse effects 
if used for a long time. Huangqi may induce bleeding 
when used with another anticoagulant, anti-platelet, or 
anti-thrombotic agents. Furthermore, it is incompatible 
with opiates (34).
 Therefore, it looks to be dangerous for patients 
to self-administer Chinese herbs improperly and to 
not inform their physician. Moreover, it should be 
remembered that herbs cannot be taken continuously 
as dietary supplements. From time to time, doctors 
of TCM must be consulted for proper herbal dosage 
adjustment, to meet individual needs and provide 
necessary warnings. In addition, a public health 
campaign should be launched by the government to 
educate users about the merits and hazards of improper 
use of TCMs.

3.2. Do not abuse Chinese patent medicines

Chinese patent medicines are a form of Chinese herbal 
medicine that are isolated from single herbs or their 
active compounds or herbal formulations and prepared 
using modern advanced pharmaceutical technology. 
There are various dosage forms including injections, 
tablets, pills, capsules, and liquids (6). Chinese patent 
medicines are developed by combining modernized 
pharmaceutical technologies with ancient TCM theories. 
Compared to traditional herbal decoctions, refined 
dosage forms and relative standardization in composing 
the main effective components are considered to be 
advantages of Chinese patent medicines (38). Therefore, 
Chinese patent medicines are becoming increasingly 
popular in China and are attracting worldwide attention 
(39). In recent years, people have realized the hazards of 
hormones and antibiotics, but they still abuse Chinese 
patent medicines. They insist that Chinese patent 
medicines are safer, non-toxic and more effective. This 
misunderstanding has led to the abuse of Chinese patent 
medicines and is getting worse. 
 Polygonum multiflorum Thunb., known as He-shou-
wu in Chinese, is traditionally valued and reported 
for hair-blacking, liver and kidney-tonifying and anti-
aging effects as well as low toxicity. Pharmacokinetic 
studies have demonstrated that the main components of 
Polygonum multiflorum are various stilbenes, quinones, 
flavonoids, phospholipids and other compounds. It 
has been used in conditions like Alzheimer׳s disease, 
Parkinson׳s disease, hyperlipidemia, inflammation and 
cancer. On the other hand, it can lead to hepatotoxicity, 
nephrotoxicity and embryonic toxicity (40). Areca 
nut, known as Binlang in Chinese, is obtained from 
the fruit of the Areca catechu (Palmae), which is 
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widely distributed in southeast Asia and southern 
China. Areca nuts are regarded as a TCM usually used 
for the treatment of indigestion, liver disorders, and 
also used as a vermifuge. Pharmacological studies 
have demonstrated it has antibacterial, antioxidant, 
anti-inflammatory, antifungal, and anthelmintic 
activities (41). However, Areca nut chewing can cause 
dreaded diseases primarily oral submucous fibrosis, 
cardiovascular disease, and cancers, and has been listed 
as a primary carcinogen by American Joint Committee 
on Cancer (42). Therefore, Chinese patent medicines 
containing these ingredients such as Polygonum 
multiflorum and Areca nuts, should be used with 
caution. 
 In addition, some traditional Chinese patent 
medicines including Zhusha Anshen pills, Niuhuang 
Qingxin pills, Angong Niuhuang pills, Tianwang Buxin 
pills, and so on, contain cinnabar. Cinnabar is widely 
used in the clinic and shows a unique efficacy for 
calming and soothing the nerves. It has been used in 
treating diseases for thousands of years either as a single-
use or in combination with other traditional Chinese 
medicines. Cinnabar mainly contains mercury, which 
displays obvious hepatotoxicity and nephrotoxicity 
(43). The safety of Chinese patent medicines containing 
cinnabar and rational use causes extensive attention. 
Excessive or over use will lead to poisoning reactions. 
Thus, these Chinese patent medicines should not be 
taken over-dosage or for a long time.

4. Conclusion

According to the Chinese pharmacopoeia, many TCMs 
are known to be toxic, causing damage to the nervous, 
liver, renal, respiratory, and reproductive system. 
How to reduce the toxicity of TCMs and how to avoid 
improper use of TCMs in daily practice? These should 
be paid more attention by everyone. First, the accurate 
differentiation of a specific syndrome is the foundation 
of an effective and individualized treatment strategy, 
as well as the key to applying TCMs. Second, through 
standard processing, proper compatibility, rational 
decoction, and appropriate dose for TCMs, the harm 
of TCMs can be effectively avoided. Third, it should 
be remembered that Chinese herbs cannot be taken 
continuously as dietary supplements. Finally, Chinese 
patent medicines should be used with caution according 
to the theory of syndrome differentiation and treatment. 
In addition, the dosage of TCMs should not exceed the 
limit prescribed by the current China Pharmacopoeia, 
which will ensure the balance of efficacy and toxicity. 
Moreover, a public health campaign should be launched 
by the government to educate users about the merits 
and hazards of improper use of TCMs. Taken together, 
it is necessary to treat the toxicity and safety of TCMs 
with rationality. The more toxicity we can find, the more 
safety patients will have.
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