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Introduction 
 
Traditional Chinese Medicine resources are the 
foundation for the survival and development of 
global TCM, while the medical animals are im-
portant parts of TCM resources. Promoting the 
sustainable development of TCM and protecting 
medical animal resources are the hot topics of 
global discussion (1,2).  

In 1979 and 1983, Chin-a published the first vol-
ume (3) (332 species), the second volume (4) (380 
species) (referred to as "original records"), and 
revised the second volume (5) (2341 species) (re-
ferred to as "new records") in 2013 to supple-
ment and improve the medical animal resources. 
Some large pharmaceutical companies in the 
world began to pay attention to the development 
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potential of TCM products and invested a lot of 
money in the research of animal and plant re-
sources, such as setting up natural medicine de-
partments, seeking cooperation with China to 
develop TCM products, and developing TCM 
compound preparations(6). 
At present, the research on quality and technolo-
gy is not enough. How to more efficiently extract 
active ingredients from medical animals and qual-
ity test become a barrier for these countries who 
want to develop the medical animals resources (7, 
8). We study analyzed and summarized the results 
of clinical experience and research in the field of 
medical animals in the past 10 years, in order to 
explore the research trend, which contribute to 
the healthy development of TCM. 
 

Materials and Methods 
 

We systematically searched for the literature and 
used other systematic methods within the papers. 
 
Data Sources and Searches 
We retrieved the major clinical articles published 
in PubMed, Web of Science, Embase, CINAHL, 
CNKI (China National Knowledge Infrastruc-
ture), VIP (Chinese Scientific Journal Database), 
and WanFang Database from Jan 2010 to Dec 
2020. These arch term included “medical ani-
mal*” or “animal medicine” or “animal drug” or 
“animal medical material*” or “Animal-based 
medicine*” or “animal-derived medicine*” or 
“Animal-Based Medicinal Product*” or “animal-
derived medicinal product*”. Literature type in-
cluding systematic reviews of clinical studies ran-
domized clinical trials, non-randomized con-
trolled clinical studies, and case reports. No lan-
guage restriction was applied. As an example on 
one specific strategy, the search terms for Web of 
Science database were as follows: TI=(medical 
animal* OR animal medicine*OR animal 
drug*OR animal medical material*OR Animal-
based medicine*OR animal-derived medicine* 
OR Animal-Based Medicinal Product*OR ani-
mal-derived medicinal product*). Filters: Hu-
mans. Data were analyzed by SPSS25.0 software 

(IBM Corp., Armonk, NY, USA), retrieval time: 
Dec 2020. 

Inclusion criteria  
1) Literatures related to experimental research 
and pharmacological action of medical animals, 
2) It is related to the TCM treatment of medicinal 
animals, 3) Literature related to the quality stand-
ards of medical animals, 4) Theoretical and com-
prehensive literatures related to medical animals.  
 
Exclusion criteria 
1) Literature is unrelated to medical animals. 2) 
Literatures related how medical animals breed. 3) 
Literature on the price of medical animals. 4) 
Conference and newspaper literature. 5) Repeat-
ed published literature. 6) The full text of the lit-
erature could not be found. 
 
Quality control 
The three researchers read the titles and abstracts 
of articles one by one in CNKI, Wan Fang, VIP, 
Web of Science, PubMed, EMBASE and CI-
NAHL, and screen the articles that meet the in-
clusion criteria. In case of uncertain literature, a 
fourth person will participate in the discussion 
and reach an agreement after reading the full text. 
 
Data statistics and analysis 
The researchers were in CNKI, Wan Fang data-
base, VIP, Web of Science, PubMed, EMBASE 
and CINAHL, 105, 357, 85, 46, 40, 37 and 20 
articles were screened out according to the re-
quirements of quality control, and then literature 
management software endnote was used to check 
duplicate articles according to the title and the 
first author name. Overall, 139 repetitive articles 
were excluded. Four articles were excluded after 
reading the full text, and 9 articles could not be 
found. After filtering raw literature, 538 docu-
ments met the inclusion criteria, as shown in Fig. 
1. Microsoft Excel 2019 software was used to 
make data statistics and descriptive analysis on 
the information characteristics (annual number of 
papers, institutions, authors, keywords, etc.).
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Fig. 1: Presentation of procedure of study searching and selection with numbers of articles at each stage 
 

Results 
 
The publishing trends of literatures 
According to the statistics of 538 papers, average 
number of articles published annually is 53.8. Ac-
cording to the annual published literature curve, 
there are two peaks in the research of medical 
animals in the past 10 years. The first peak is 
from 2010 to 2012, which were published 144 

papers (26.77%). Then, there were 28 papers 
(5.20%) in 2013, and the second peak is from 
2014 to 2018, which were published 273 papers 
(50.74%). However, there were decline signs 
from 2019, and in 2020. There were only 34 pa-
pers in the world (Fig. 2).  

 
Fig. 2: Annual number of papers published in the field of medical animals from 2010 to 2020 
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Distribution of literature and periodical 
From the statistic results of 538 papers, 59 disser-
tations and 479 journal papers were published in 
238 different journals. According to articles pub-
lished by the journal with seven or more articles, 
the 10 journals were selected, and 120 papers 
(25.05%) were published, the average impact fac-

tor of the 10 journals is 1.15. On the one hand, 
The10 journals have become the core journals in 
the field of medical animals; on the other hand, 
they also have a high output in the field of medi-
cal animals’ research (Table 1). 

 
Table 1: Distribution of top 10 published journals  

Journal Name TP TPR% IF(2020) 

Modern Chinese Medicine 22 4.59 0.64 

Jilin Tradition Chinese Medicine 16 3.34 0.84 

Tradition Chinese Medicine Journal of China 16 3.34 1.71 

Chinese Herb Medicine 14 2.92 1.63 

Shizhen Traditional Chinese Medicine 11 2.30 0.88 

World Science and Technology Modernization of TCM 10 2.09 1.17 

Chinese Journal of Ethnic Medicine 9 1.88 0.28 

Chinese Journal of Experimental Prescriptions 8 1.67 1.62 

Mitochondrial DNA. Part A, DNA Mapping 7 1.46 1.80 

Traditional Chinese Medicine 7 1.46 0.91 

IF(2020), impact factor; TP, total paper; TPR%, the percentage of articles of journals in total publications; TCM, Tradition-

al Chinese Medicine 

 
Author organization  
According to the statistics of 538 literatures, 
there are 343 research units in the field of medic-
inal animals around the world, the unit with the 

largest literature output was China Academy of 
Chinese Medical Sciences and accounts for 
5.76% (Table 2). 

 
Table 2: Distribution of authors in the top 9 paper 

Number Author organization (city) Number of 
papers 

1 China Academy of Chinese Medical Sciences (Beijing) 31 

2 Changchun University of Chinese Medicine (Changchun) 21 

3 Chengdu University of Chinese Medicine (Chengdu) 17 

4 Beijing University of Chinese Medicine (Beijing) 11 

5 China Institute for Food and Drug Control (Beijing) 10 

6 China Medical University (Shenyang) 9 

7 Hunan University of Chinese Medicine (Changsha) 9 

8 Chinese Academy of Medical Sciences (Beijing) 8 

9 Shandong University of Chinese Medicine 7 

 
Distribution of authors 
According to the statistics of 538 literatures, 12 
highly productive authors published more than 8 
articles, all of them are Chinese scholars, and the 
average number of articles per author is 9.92. 

One person published 22 articles, one person 
published 12 articles, five persons published 9 
articles, and five persons published 8 articles (Ta-
ble 3). 
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Table 3: The top three authors of medicinal animal research 
Author TP FCA 
Hui Zhang (9-30) 22 3 
LUqi Huang(31-42) 12 3 
Shilin Chen(24,43-50)  9 2 
Jingyuan Song (18-20,51-56) 9 0 
Hongyu Jin(57-65) 9 0 

Shuangcheng Ma(64,66-73) 9 0 

Junde Li(74-81) 9 2 

TP, total articles; FCA, the number of articles published as the first author or the corresponding author 

 
Co-authorship and co-authorship rate 
According to the statistics of 538 literatures, 
there are 467 first authors and 1644 authors in 
total, excluding 59 dissertations. There were 426 
literatures with two or more collaborators. The 
maximum number of authors was 9, and the co-
author rate is 79.18 (426/538), which indicates 
that the degree of cooperation among scholars in 
the field is high. 

 
Global distribution of literature 
According to the analysis of the number of pa-
pers published on animal medicinal materials in 
the world, only 17 countries in the world have 
conducted research on medicinal animals. China 
is the country with the largest number of papers, 
followed by the United Kingdom and the United 
States (Table 4). 

 
Table 4: Number of studies on animal medicinal materials in different countries 

Country 
Study design (number of study) Total 

n(%) RCT CCS SR CR 

England 7 8 10 0 25(4.65) 

USA 1 7 8 0 16(2.97) 

Germany 2 2 1 0 5(0.93) 

Switzerland 0 4 1 0 5(0.93) 

Ireland 0 4 0 0 4(0.74) 

Japan 0 0 2 0 2(0.37) 

Netherlands 0 0 2 0 2(0.37) 

Brazil 0 5 2 0 7(1.30) 

Canada 0 2 0 0 2(0.37) 

China 10 291 155 1 457(84.94) 

Egypt 0 0 1 0 1(0.19) 

India 0 3 2 1 6(1.12) 

Korea (South) 0 1 0 0 1(0.19) 

Spain 0 2 0 0 2(0.37) 

Italy 0 1 0 0 1(0.19) 

Tunisia 1 0 0 0 1(0.19) 

Bhutan 0 1 0 0 1(0.19) 

SR, systematic review; RCT, randomized clinical trial; CCS, non-randomized controlled clinical studies (quasi-randomized 

clinical trial or observational studies such as cohort or case-control studies); CR, case report; USA, United States of Ameri-

ca 

 
High frequency keywords in literature 
According to the statistics of 538 articles, 1341 
keywords were listed, 2.49 keywords per article, 
1069 keywords that appeared only once, account-

ing for 79.72%. Eighteen keywords appeared 10 
times, accounting for 1.34% (Table 5). 

http://ijph.tums.ac.ir/
http://ijph.tums.ac.ir/


Luo et al.: The Development Trend of Medical Animals in the Last … 

 

Available at:    http://ijph.tums.ac.ir   1339 

Table 5: Statistical table of high frequency keywords of medical animal research literature from 2010 to 2020 (fre-
quency≥10 times) 

 

Serial 
Number 

Themes 
Article 
Number 

1 Medicinal animal 84 

2 Traditional Chinese Medicine 54 

3 DNA barcoding 45 

4 identification 35 

5 Animal medicinal materials 28 

6 molecular identification 22 

7 COI sequences 18 

8 Chemical composition 18 

9 High-performance liquid chromatography 14 

10 Quality standard 13 

11 Quality control 13 

12 The musk 13 

13 The Leech 13 

14 Pharmacological effects 12 

15 Specific polymerase chain reaction (PCR) 12 

16 DNA authentication 11 

17 The earthworm 10 

18 Quality evaluation 10 

 
Discussion  
 
This systematic study reflects the most compre-
hensive analysis to date of the study condition on 
medicinal animals, including narrative syntheses 
of systematic reviews, randomized controlled tri-
als, non-randomized clinical controlled trials, and 
case reports, and with no language exclusions. 
 
Papers growth analysis 
On the whole, the number of literatures on me-
dicinal animals in the world during 2010-2020 is 
on the rise, which not only shows that the scien-
tific and technological workers of Traditional 
Chinese Medicine have done a lot of scientific 
research work in the field of animal medicinal 
materials, but also shows that animal medicinal 
materials are concerned by the scientific and 
technological workers. 
 
Journal source analysis 
The research in the field of medicinal animals 
involves 238 journals. On the one hand, it can 

guide scientific researchers to pay attention to 
relevant journals in the field of medicinal animals, 
and help to grasp the research trends and re-
search hotspots of medicinal animals all over the 
world in real time; on the other hand, the authors 
have diverse choices in the field of medicinal an-
imals. In addition, Chinese journal "Modern Chi-
nese Medicine" is the first choice for submission 
in Chinese, while journal "Mitochondrial DNA. 
Part A and DNA Mapping" is in English. The 
average impact factor of 9 journals with more 
than 7 articles is 1.15, which indirectly indicates 
that the global research quality in the field of me-
dicinal animals needs to be strengthened. 
 
Research strength analysis 
At present, 17 countries around the world focus 
on the field o-f medicinal animals. On the one 
hand, it shows that Traditional Chinese Medicine 
is stepping into the stage of globalization. On the 
other hand, there are fewer researches in the field 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 52, No.7, Jul 2023, pp.1334-1345  

 

1340  Available at:    http://ijph.tums.ac.ir
                                                                                                            

of medicinal animals. It is worth noting that the 
most active country in the field of medical ani-
mals is China, which is related to the 13thfive-
year plan of Traditional Chinese Medicine and 
the white paper of Traditional Chinese Medicine 
(1,82). From the perspective of the number of 
papers published by scientific research institu-
tions, the research level of Institute of Traditional 
Chinese Medicine of Chinese Academy is in the 
primary position in field. Only 9 Institutions 
(2.62%) have more than 7 articles, indicating the 
imbalance of international and regional distribu-
tion in the field of medicinal animals. From the 
analysis of literature co-authorship rate and its 
"core journals", the co-authorship rate of papers 
is high but the influence factor is low, which in-
dicates that the academic research authors in this 
field have completed the transformation from 
independent to co authorship, However, the sci-
entific research construction of animal medicinal 
materials is not perfect. 
 
Subject topic Analysis 
From the research hotspots of high-frequency 
keyword analysis, the current researches mainly 
focus on the following areas: 1) identification and 
quality: molecular identification, COI sequences, 
high performance liquid chromatography, DNA 
barcoding, quality standard, quality control, DNA 
authentication of animal medicinal materials, etc. 
Sequences, high performance liquid chromatog-
raphy, DNA barcoding and it is important meth-
ods for quality identification of medicinal ani-
mals. Meanwhile, DNA barcoding of animal me-
dicinal materials is the keyword with the highest 
word frequency. On the one hand, DNA barcod-
ing of animal medicinal materials has the ad-
vantages of high accuracy and rapid detection, 
and on the other hand, it is related to the estab-
lishment of COI sequence database of DNA bar-
coding at home and abroad, so there are more 
researches on its application (83,84). 2) Applied 
basic research: chemical composition, content 
determination, pharmacological action, and bio-
logical activity, etc. 3) Animal medicinal materials: 
the musk, the leech, and the earthworm are the 
medicinal animals with high research frequency in 

China at the present stage. 4) Clinical application: 
preparation and processing technology of Chi-
nese herbal medicine. The processing of Chinese 
herbal pieces is the core content of the moderni-
zation of Chinese medicine, and it is the essence 
of Chinese medicine (85-86). According to the 
analysis of key high-frequency words, the identi-
fication and quality of medicinal animals and the 
basic research of application are the research di-
rections worthy of paying great attention to TCM 
researchers in the future. 
 

Conclusion 
 
In the past 10 years, with the global attention and 
support to the of TCM, the relevant research in-
stitutions headed by the Institute of TCM, Chi-
nese Academy of Traditional Chinese Medicine 
made great contributions to the scientific re-
search and construction in the field of medicinal 
animals, However, the global imbalance of re-
search is still an important issue. In order to fur-
ther promoting the globalization, and standardi-
zation of Traditional Chinese Medicine, it is nec-
essary to strengthen the research on the identifi-
cation and quality, application basis, biotechnolo-
gy and product development of medical animals. 
It is helpful for the sustainable industry to build 
an innovation platform, strengthen the research 
on the standardization of TCM, and promote the 
innovation on TCM products; it will achieve the 
effective protection and get the utmost out of 
medical animals’ resources. 
 

Journalism Ethics considerations  
 

Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or 
falsification, double publication and/or 
submission, redundancy, etc.) have been 
completely observed by the authors.  
 

Acknowledgements 
 
The study was self-funded. 
 

http://ijph.tums.ac.ir/
http://ijph.tums.ac.ir/


Luo et al.: The Development Trend of Medical Animals in the Last … 

 

Available at:    http://ijph.tums.ac.ir   1341 

Conflict of interest 
 
The authors declare that there is no conflict of 
interests. 
 

References 
 

1. Central People's Government of the People's Re-
public of China (2016). The State Council. 
Concerning the notice of the strategic plan for 
development of Chinese medicine (2016-
2030), China. 
http://english.www.gov.cn/archive/white_pa
per/2016/12/06/content_281475509333700.
htm 

2. Chen SL, Sun Yi, Wan Huihua, et al (2020). High-
lights of traditional Chinese medicine and natu-
ral medicine from 2015 to 2020. Acta Pharmacy 
Sinica, 55(12):2751-2776. 
DOI:10.16438/j.0513-4870.2020-1170 

3. Fengwu Jiang (1979). Tianjin Science and Technology. 
Mingchun Deng and Shixian Gao. Volume 
1.China, pp:237-239. ISBN:9787308218627 

4. Fengwu Jiang (1983). Tianjin Science and Technology. 
Mingchun Deng and Shixian Gao. Volume 
2.China, pp:,93-98. ISBN:9787308218627 

5. Li JD (2013). Annals of Medicinal Animals in 
China (Upper middle lower Institute of Chi-
nese Materia Medica. Volume 3. China, 
pp:,543-555. ISBN:9787533541729 

6. Tu XL, Zeng Z (2020). Research on the spread 
and development of Lingnan TCM specialties 
overseas. Guid J Tradit Chin Med and Pharmacy, 
26(11):13-16. DOI:10.13862/j.cnki.cn43-
1446/r.2020.11.003 

7. Rong R, Zhang XF, Zhang DL (2020). Research 
on the development of overseas Chinese med-
icine centers in Jiangsu under the initiative of 
One Belt And One Road. Guiding J TCM, 
26(07):98-102. DOI:10.16438/j.0513-
4870.2020-1170 

8. Zhu WJ, Liang XE, Feng MM (2019). Discussion 
on the effective way of TCM development 
based on One Belt and One Road Back-
ground. Chin Med Modern Dist Educat China, 
7(01):198-201. DOI: 10.3969/j.issn.1672-
2779.2021.01.081 

9. Zhang NX, Sun H, L JW, et al (2020). Study on 
the mechanism of thermal concoction of deer 
antler based on liquid mass spectrometry com-

bined with multivariate statistical analysis. 
Lishizhen Mede Materia Med Research, 31(02):327-
330. 
DOI:10.3969/j.issn.10080805.2020.02.022. 

10. Li JF, Bian XF, Zhang NX, et al (2019). Pharma-
cological study of deer antler network based on 
"component-target-pathway". Modern Chin 
Med,21(09):1236-1245. 
DOI:10.13313/j.issn.1673-4890.20190213008 

11. Li JF, Wang YP, Bian XF, Zhang H, Sun JM 
(2019). Study on in vitro anti-Parkinsonian ac-
tivity of Sclerotium fetida before and after con-
coction based on peptide bond thermal oscilla-
tion theory. Modern Chin Med, 21(09):1229-
1235. DOI:10.13313/j.issn.1673-
4890.20190213008 

12. Yao F, Zhang F, Chen SL (2019). Research strat-
egies and methods for DNA barcode identifi-
cation of animal herbs included in the Chinese 
Pharmacopoeia. Modern Chin Med, 21(09):1137-
1146. DOI: 10.13313/j.issn.1673-
4890.20190213007 

13. Zhang HY, Jin P, Liu D, Gao XC, Zhang H 
(2019). Research on the identification of 
Heron and its hybrid forgeries based on DNA 
barcode molecular technology. Modern Chin 
Med, 21(09):1181-1185. 
DOI:10.13313/j.issn.1673-4890.20190215003 

14. Zhao ZJ, Zhou GR, Wang Y, Zhang F, Sun JM 
(2017). Studies on chemical constituents and 
pharmacological effects of Cicada decidua. Jilin 
J Chin Med, 37(05):491-493.DOI: 
10.13463/j.cnki.jlzyy.2017.05.018 

15. Zhang QA, Liu D, Zhao ZJ, Sun JM, Zhang H 
(2017). Study on the extraction and isolation of 
active ingredients and pharmacological effects 
of Centipede. Jilin J Chin Med, 37(03):263-265. 
DOI: 10.13463/j.cnki.jlzyy.2017.03.014 

16. Bao Y, Gao JT, Sun JM, Zhang F (2016). Re-
search progress of Chinese medicine deer horn 
gum. Jilin J Chin Med, 36(02):173-175. 
DOI:10.13463/j.cnki.jlzyy.2016.02.021 

17. Bao Y, Zong Y, Sun JM, Zhang H (2015). Anti-
fatigue activity and SDS-PAGE gel imaging 
analysis of Ha'toad oil protein. Jilin J Chin Med, 
35(05):498-501. 
DOI:10.13463/j.cnki.jlzyy.2015.05.020 

18. Guo XQ, Sun JM, Zhang H (2015). Chemical 
composition and pharmacological effects of 
leech. Jilin J of Chin Med,35(01):47-50. 
DOI:10.13463/j.cnki.jlzyy.2015.01.014 

http://ijph.tums.ac.ir/
http://english.www.gov.cn/archive/white_paper/2016/12/06/content_281475509333700.htm
http://english.www.gov.cn/archive/white_paper/2016/12/06/content_281475509333700.htm
http://english.www.gov.cn/archive/white_paper/2016/12/06/content_281475509333700.htm


Iran J Public Health, Vol. 52, No.7, Jul 2023, pp.1334-1345  

 

1342  Available at:    http://ijph.tums.ac.ir
                                                                                                            

19. Li JF, Sun JM (2019). Study on the effect of deer 
antler velvet-yam on tonifying kidney and aph-
rodisiac. Jilin J of Chin Med,21(02):176-181. 
DOI:10.13313/j.issn.1673-4890.20180621003 

20. Zhang F, Sun JM, Lin CE, et al (2014). Research 
and development and sustainable utilization of 
medicinal animal resources. Modern Chin 
Med,16(09):717-723. 
DOI:10.13313/j.issn.1673-4890.2014.09.003 

21. Zhao SY, Wu N, Sun JM, Zhang H (2014). Re-
search on chemical composition and pharma-
cology of oyster in recent 10 years. Jilin J of Chin 
Med,34(08):821-824. 
DOI:10.13463/j.cnki.jlzyy.2014.08.024 

22. Du H, Sun JM, Guo XQ, Zhang F (2014). Chem-
ical composition and pharmacological effects 
of Di Long. Jilin J of Chin Med,34(07):707-709. 
DOI:10.13463/j.cnki.jlzyy.2014.07.020 

23. Zhang F, Liu D, Li Y, et al (2014). Structural iden-
tification and comparative analysis of oligopep-
tides of mother-of-pearl before and after con-
coction. Modern Chin Med,16(04):280-282. 
DOI: 10.13313/j.issn.1673-4890.2014.04.005 

24. Zhang F, Yao F, Cui LN, et al (2013). Research 
on the identification of animal herbs in Chi-
nese Pharmacopoeia based on COI barcode 
sequence. Modern of Tradit Chin Med and Materia 
Med-World Sci and Tech,15(03):371-380. 
DOI:10.11842/wst.2013.03.007. 

25. Cui LN, Du H, Sun JM, Zhang H (2012). DNA 
molecular identification of tortoise shell and its 
hybrid based on COI barcode sequence. Jilin J 
of Chin M.,32(02):176-178. DOI: 
10.13463/j.cnki.jlzyy.2012.04.041 

26. Du H, Cui LN, Yao H, Song JY, Zhang H (2011). 
DNA molecular identification of mother-of-
pearl and its hybrid based on COI barcode se-
quence. Modern Chin Med,13(11):12-14. DOI: 
10.13313/j.issn.1673-4890.2011.11.011 

27. Zhang H, Lin Z, Liu LF, et al (2011). Study on 
quality standards of three large species of Chi-
nese herbal medicines in Jilin Prov-ince. 
Changchun University of Traditional Chinese 
Medicine. Administration of Traditional Chinese 
Medicine of Jilin Province. Project number:08xk-
026. 

28. Cui LN, Du H, Zhang H (2011). Research pro-
gress of molecular genetic marker identification 
of medicinal animals in China. Jilin J Chin M, 
31(01):86-89. DOI: 
10.13463/j.cnki.jlzyy.2011.01.039 

29. Guo J, Wang GJ, Zhao J, Zhang H (2010). Identi-
fication and determination of subxanthine con-
tent in pit viper muscle. J Snake, 22(02):97-99. 
DOI:10.3969/j.issn.1001-5639.2010.02.004. 

30. Zhang F, Deng ML (2010). Restoration and re-
construction of the ecological diversity of me-
dicinal animals. Jilin J Chin Med, 30(1):61-63 
DOI:10.13463/j.cnki.jlzyy.2010.01.032 

31. Tian N, Yuan Y, Jin Y, et al (2020). [DNA finger-
printing identification of bile power (bile) med-
icines]. Zhongguo Zhong Yao Za Zhi, 45(5):1064-
1069. 
DOI:10.19540/j.cnki.cjcmm.20200105.106 

32. Jiang W, Zhou T, Huang LQ (2020). Theories 
and methodological systems for constructing 
efficacy prediction of Chinese medicines: a 
new taxonomic group of spider-hugging eggs. 
Modern Chin Med,22(11):1763-1768. 
DOI:10.13313/j.issn.1673-4890.20190829003 

33. Li J, Li S, Zhang YX, et al (2019). Investigation 
and identification of confused products of 
Chinese medicine Jiuxiangmu. Chin J Informat 
Tradit Chin Med, 26(01):13-17. 
DOI:10.3969/j.issn.1005-5304.2019.01.004. 

34. Huang LQ, Yuan Y, Jiang C, Tian XX (2017). 
Current status and strategies of molecular iden-
tification of animal herbs. Modern Chin Med, 
19(01):1-10. DOI:10.13313/j.issn.1673-
4890.2017.1.001 

35. Huang LQ, Qian D, Deng C (2015). [Hypothesis 
and application of bimolecular marking meth-
ods in Chinese materia medica]. Zhongguo Zhong 
Yao Za Zhi, 40(02):165-168. 
DOI:10.4268/cjcmm20150201. 

36. Huang LQ, Lu Jw, Guo LP, et al (2013). Briefing 
on the fourth national pilot field survey of 
Chinese medicine resources census. Modern 
Chin Med,15(07):535-537. 
DOI:10.13313/j.issn.1673-4890.2013.07.001 

37. Huang LQ, Tang SH, Li JD, Zhao JX (2011). 
[Research strategy on molecular identification 
of animal medical material]. Zhongguo Zhong Yao 
Za Zhi, 36(03):234-236. 
DOI:10.4268/cjcmm20110301.10.4268/cjcm
m20110301 

38. Huang LQ, Yuan Y, Yuan Qj, et al (2014). [Key 
problems in development of molecular identi-
fication in traditional Chinese medicine]. 
Zhongguo Zhong Yao Za Zhi, 39(19):3663-3667. 
DOI: 10.4268/cjcmm20141901. 

http://ijph.tums.ac.ir/
http://ijph.tums.ac.ir/


Luo et al.: The Development Trend of Medical Animals in the Last … 

 

Available at:    http://ijph.tums.ac.ir   1343 

39. Huang LQ, Lu JW, Guo LP, et al (2013). [Project 
design and implementation of the fourth na-
tional survey Chinese matiera medica re-
sources]. Zhongguo Zhong Yao Za Zhi, 
38(05):625-628. DOI: 
10.4268/cjcmm20130501. 

40. Huang LQ, Peng HS, Xiao PG (2011). [Devel-
opment trend of traditional Chinese medicine 
resources]. Zhongguo Zhong Yao Za Zhi, 36(01):1-
4. DOI:10.4268/cjcmm20110101. 

41. Huang LQ, Xiao BC，Wang YY (2011). The 

core and key of the sustainable development of 
traditional Chinese medicine resources -- mo-
lecular pharmacognosy and ecology of tradi-
tional Chinese medicine resources. China J Chin 
Materia Med,36(03):233-236. ISBN/ISSN: 
1001-5302 

42. Huang LQ, Gao W, Zhou J, Wang RT (2010). 
[Systems biology applications to explore sec-
ondary metabolites in medicinal plants]. 
Zhongguo Zhong Yao Za Zhi, 35(01):8-12. 
DOI:10.4268/cjcmm20100101. 

43. Zhao XH, Liu X, Zhong CZ, et al (2020). Identi-
fication of DNA barcoding of bat moth Peni-
cillium mimicum and Jin Shui Bao capsule.Chin 
J Exper Tradit Med Formulae, 2020,26(08):156-
162.  DOI:10.13422/j.cnki.syfjx.20200948 

44. Jia J, Shi LC, Xu ZC, et al (2015). [Identification of 
antler powder components based on DNA 
barcoding technology]. Acta Pharmaceut Sin, 
50(10):1356-1361.DOI:10.16438/j.0513-
4870.2015.10.008 

45. Jia J, Shi LC, Yao F, Song JY, Chen SL (2016). 
DNA barcode identification study of commer-
cially available animal herbal medicines of 
Silkwormia sinensis. Acta Pharmaceut 
Sin,51(11):1784-1790. DOI:10.16438/j.0513-
4870.2016-0215 

46. Shi LC, Yao F, Xie LF, et al (2014). [Integrated 
DNA barcoding database for identifying Chi-
nese animal medicine]. Zhongguo Zhong Yao Za 
Zhi, 39(12):2155-2159. 
DOI:10.4268/cjcmm20141201. 

47. Chen S. L, Yao H, Han JP, et al (2013). [Principles 
for molecular identification of traditional Chi-
nese materia medica using DNA barcoding]. 
Zhongguo Zhong Yao Za Zhi, 38(02):141-148. 
DOI: 10.4268/cjcmm20130201. 

48. Hu R, Du H, Cui LN, et al (2012). Molecular 
identification of seahorses and sea dragons 
based on COI barcoding of DNA. Jilin J Chin 

Med, 32(03):272-273. DOI: 
10.13463/j.cnki.jlzyy.2012.03.037. 

49. Cui LN, Du H, Zhang H, et al (2011). DNA mo-
lecular identification of the monetary white 
flower snake and its hybrid pseudopod based 
on COI barcode sequence World Science and 
Technology. Moder Tradit Chin Med and Materia 
Med-World Sci and Tech,13(02):424-428. DOI: 
10.3969/j.issn.1674-3849.2011.02.039 

50. Du H, Cui N, Zhang H, et al (2011). DNA mo-
lecular identification of turtle nail and its mixed 
forgeries. Moder of Tradit Chin Med and Materia 
Med-World Sci and Tech,13(02):429-434. DOI: 
10.3969/j.issn.1674-3849.2011.02.040 

51. Wu HY, Sun JM, Zhang H (2016). Research pro-
gress of EJIAO. Jilin J Chin Med,36(01):57-60. 
DOI: 10.13463/j.cnki.jlzyy.2016.01.016 

52. Sun JM, Tian LL, He ZM, et al (2020). Rapid 
screening of pro-testicular interstitial cell prolif-
eration active components of Maca sativa by 
electrospray mass spectrometry combined with 
chemometric. Chin J Analyt Chemis-
try,44(11):1735-1741.ISBN/ISSN: 0253-3820 

53. Wang Y, Sun JM, Zhang H (2015). Study on the 
steaming and stewing concoction of ginseng. J 
Changchun Univ Chinese Med,31(06):1130-1131. 
DOI:10.13463/j.cnki.cczyy.2015.06.012 

54. Ji CR, Sun JM, Zhang H (2015). Research pro-
gress on the processing and concoction of 
Centipede. Jilin J Chin Med, 35(04):390-392. 
DOI: 10.13463/j.cnki.jlzyy.2015.04.024 

55. Ji B, Fan CQ, Pei LX, et al (2014). The chemical 
composition and pharmacological effects of 
Dilanthes. Chin J Exper Tradit Med Formulae, 
2014,20(19):235-240. 
DOI:10.13422/j.cnki.syfjx.2014190235. 

56. Zan K Wang DD, Li YL, et al (2020). Analysis of 
biosafety status and risk prevention and con-
trol of animal herbal medicines. China Pharma-
ceut Affairs, 34(11):1275-1280. 
DOI:10.16153/j.1002-7777.2020.11.005 

57. Wang DD, Zan K, Wei F, et al (2020). Discussion 
on the use and common quality problems of 
animal herbal medicines. China Pharmaceut Af-
fairs, 34(11):1281-1298.DOI:10.16153/j.1002-
7777.2020.11.006 

58. Li YL, Zuo TT, Xu J, et al (2020). Determination 
of 16 inorganic elements in four animal-
derived medicinal materials based on ICP-MS 
method and the quantitative variation pattern. 
Drug Evaluat Research,43(02):248-254. DOI: 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 52, No.7, Jul 2023, pp.1334-1345  

 

1344  Available at:    http://ijph.tums.ac.ir
                                                                                                            

10.7501/j.issn.0253-2670.2017.06.028 
59. Zuo TT, Liu L, Sun L, et al (2019). Exploration of 

quantitative risk assessment of aflatoxin B.1 in 
animal drugs. Chin J Pharmaceuticas Analy, 
39(07):1267-1271. DOI:10.16155/j.0254-
1793.2019.07.14 

60. Mao WF, Wang YBN, Zuo TT, et al (2018). Risk 
assessment of lead exposure in Chinese herbal 
medicines among Chinese residents. Drug 
Standard China, 19(04):275-281.DOI: 
10.19778/j.chp.2018.04.007 

61. Liu LN, Li YL, Jin HY, Ma SC (2017). Determi-
nation of aflatoxins in animal drugs by immu-
noaffinity-purified HPLC column followed by 
photochemical derivatization fluorimetry. Chin 
Tradit and Herbal Drugs,48(06):1220-1224. DOI: 
10.7501/j.issn.0253-2670.2017.06.028 

62. Zuo T, Zhang L, Jin HY, Ma SC (2017). Study on 
the transfer rate and graded risk assessment of 
heavy metals and harmful elements in Chinese 
herbal medicines before and after extraction. 
Chin J Pharmaceutical Analy, 37(08):1398-1405. 
DOI: 10.16155/j.0254-1793.2017.08.08 

63. Hao AY, Zhao LY, Liu YH, et al (2013).False 
positive study on the determination of aflatox-
in residues in Chinese medicinal tablets by 
HPLC. J Pharmaceutical Analy, 33(03):458-464. 
DOI:  10.16155/j.0254-
1793.2013.03.018 

64. Xu J, Jin HY, Sun L (2011). The content of drag-
on's blood A and B in the raw materials of 
dragon's blood depletion was determined by 
alternative reference method. Chin J Pharmaceu-
tical Analy, 31(11):2058-2062. DOI: 
10.16155/j.0254-1793.2011.11.010 

65. Zheng XW, Zhang YS, Wang Q, et al (2013). 
HPLC determination of Chinese toadstool 
toxin base and lipid toadstool toxin ligand in 
Oxalis anti-inflammatory tablets. Chin J Pharma-
ceutical Analy, 33(10):1774-1778. DOI: 
10.16155/j.0254-1793.2013.10.019 

66. Lin F, Kang SH, Zhu YF, et al (2018). Identifica-
tion study of cuttlebone and its close basal spe-
cies. Hunan J TCM, 34(08):191-193. DOI: 
10.16808/j.cnki.issn1003-7705.2018.08.084 

67. Wu GF, Zhang WJ, Cheng XL, et al (2018). 
[Identification of Fel Serpentis and its adulter-
ants with specific PCR method]. Zhongguo 
Zhong Yao Za Zhi, 43(10):2053-2056. DOI: 
10.19540/j.cnki.cjcmm.2018.0067 

68. Guo XH, Cheng XL, Li MH, et al (2018). Re-
search progress on chemical composition and 
quality control methods of deer antler. Chin J 
Pharmaceutical Analy, 38(04):551-565.DOI: 
10.16155/j.0254-1793.2018.04.01 

69. Chen X. Grand, Zhang J, Fan YQ, et al (2019). 
Study on quality control methods of snake bile 
herbs and their prescription preparations. Chin 
Pharmaceutical J, 54(17):1380-1386. DOI: 
10.11669/cpj.2019.17.003 

70. Li MH, Guo XH, Liu WH, et al (2020). Determi-
nation of pigskin-derived components in 
Agaricus blazei, Tortoise shell gum and Deer 
horn gum by ultra performance liquid chroma-
tography-triple quadrupole mass spectrometry. 
Chin J Pharmaceutical Analy,40(05):859-864. 
DOI:10.16155/j.0254-1793.2020.10.18 

71. Zhang WJ, Wei F, M SC (2020). A comparative 
study on a new pseudo product of Songbei in 
the market. Chin J Pharmaceutical 
Analy,40(04):659-663. DOI: 10.16155/j.0254-
1793.2020.04.10 

72. Li YL, Zuo TT, Xu J, et al (2020). Determination 
of 16 inorganic elements in four animal-
derived medicinal materials based on ICP-MS 
method and the quantitative variation pattern. 
Drug Evaluate Research,43(02):248-254. 
DOI:10.7501/j.issn.1674-6376.2020.02.013 

73. Jiang C, Li JD, Yuan Y, et al (2017). PCR-RFLP 
identification study of Caddisfly. Modern Chin 
Med,19(01):16-20. DOI: 10.13313/j.issn.1673-
4890.2017.1.003 

74. Li JD, Zhang T(2018). The past life of Colla Corii 
Asini.China. Food & Drug Administrat 
M,13(03):76-80. ISBN/ISSN: 1673-5390 

75. Zhang T, Li JD, Cheng M, et al (2017). [Design 
and implementation of real-time control of 
changes to national Chinese medicine re-
sources fill system based on GIS]. Zhongguo 
Zhong Yao Za Zhi, 42(22):4306-4309. DOI: 
10.19540/j.cnki.cjcmm.2017.0175 

76. Li JD, Huang LQ (2011). Current situation and 
suggestions of Chinese medicine preparation in 
medical institutions. China Vent Capet, (06):39-
41. DOI: 10.3969/j.issn.1673-
5811.2011.06.010 

77. Xie JY, Li JD, Huang YS (2013). [DNA barcod-
ing application of mitochondrial COI gene se-
quence in medicinal fish of Culter (Pisces: Cy-
prinidae)]. Zhongguo Zhong Yao Za Zhi, 

http://ijph.tums.ac.ir/
http://ijph.tums.ac.ir/


Luo et al.: The Development Trend of Medical Animals in the Last … 

 

Available at:    http://ijph.tums.ac.ir   1345 

38(07):943-946. DOI: 
10.4268/cjcmm20130702 

78. Wen LL, L JD, Wan DG, Ren Y, Guo JL (2013). 
Market survey and identification of hippocam-
pus (Haima)]. Zhongguo Zhong Yao Za Zhi, 
38(7):969-972. DOI: 10.4268/cjcmm20130708 

79. Li JD, Huang LQ, Tang SHH, Qian ZZ (2010). 
[Origin of some medicinal materials from ani-
mals in Chinese pharmacopoeia 2010 edition 
1]. Zhongguo Zhong Yao Za Zhi, 35(16):2052-
2056. DOI: 10.4268/cjcmm20101601 

80. Li JD, Huang LQ, Feng XF, Li Z, Ge SG (2010). 
[Shapes, properties and microstructures of gad-
fly]. Zhongguo Zhong Yao Za Zhi, 35(16):2057-
2060. DOI: 10.4268/cjcmm20101602 

81. Li JD, Huang LQ, Chen M, Tang SHH 
(2010).Research progress of Chinese gadfly. 
Chin J Experiment Tradit Med Formula, 
16(08):228-230. DOI: 
10.13422/j.cnki.syfjx.2010.08.068 

82. Gao J, Zheng XH, Sun ZM (2019). International 
Communication and Cultural Identity of Tra-

ditional Chinese Medicine Based on the Status 
Quo of Overseas Center Construction of Tra-
ditional Chinese Medicine. J Tradit Chin Med, 
60(10):819-822. DOI:10.13288/j.11-
2166/r.2019.10.003 

83. Fei J(2017). Resources of Traditional Chinese 
Medicine. People's Medical Publishing 
House.China,pp:57-63.ISBN;9787117315531 

84. Jing L, Su H, Sui B, et al (2018). Research Progress 
of DNA Barcoding Molecular Identification in 
Animal Drugs. Zhongguo Zhong Yao Za Zhi, 
43(23):4587-4591.  

85. Du H, Sun JM, Cui LN, et al (2011). DNA Mo-
lecular Identification of Musk and its Counter-
feits Based on COI Barcode. Jilin J Chin Med, 
31 (5) :451-452. DOI: 
10.13463/j.cnki.jlzyy.2011.05.044 

86. Cao JL, Li X.L, Meng F, et al (2020). [Expert con-
sensus on clinical application of Chinese herbal 
medicine decoction pieces (First Edition)]. 
Zhongguo Zhong Yao Za Zhi, 45(13):3238-3244. 
DOI: 10.19540/j.cnki.cjcmm.20200424.308

 

http://ijph.tums.ac.ir/

