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Highlights on the progress of traditional Chinese medicine and natural drugs
during 2015-2020

CHEN Shi-lin'*, SUN Yi', WAN Hui-hua', ZHANG Han?3, ZHAO Qing-he'

(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical
Sciences, Beijing 100700, China; 2. Tianjin University of Traditional Chinese
Medicine, Tianjin 301617, China; 3. Chengdu University of Traditional Chinese
Medicine, Chengdu 611137, China)

The scientific world has witnessed multiple outstanding breakthroughs in the field

of traditional Chinese medicine and natural product derived drugs during 2015-2020. The current review summarized and
commented on the research highlights of traditional Chinese medicine and natural drugs published in world top journals
from 2015 to 2020, including the major progresses in the sub-divided areas of chemistry, molecular pharmacognosy,
pharmacology and toxicology, as well as pharmaceutics. This report aims to follow and review the leading research and hot
spots in fields of traditional Chinese medicine and natural drugs, and to provide prospects and inspirations in the

interdisciplinary areas based on our preliminary analyses.

Reviews
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The role of the intestinal microflora dysbiosis in chronic kidney disease

LI Zhao-jun, CHEN Xiao-guang”, ZHANG Sen"

(Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing 100050, China)

Two-way communication between intestinal microflora-metabolite and chronic
kidney disease (CKD). CKD affects the composition and metabolism of intestinal
flora. Dysbacteriosis further leads to an increase in urinary toxins and
microinflammation.
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Research progress of reactive nitrogen species on cell protection and injury
CHEN Su-juan', PANG Chen-chen', LIU Bin'*, HUANGFU Chao-shen?

(1. School of Nursing and Health, Henan University, Kaifeng 475004, China;

2. Institute of Environmental Medicine, Henan University, Kaifeng 475004, China)

In normal cells and tumor cells, the reactive nitrogen species (RNS) levels within
the cytotoxicity threshold promote cells growth. However, RNS production
increases and exceeds the cells defenses, the cells are damaged.
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Relationship between IncRNA and the differentiation of CD4* T lymphocyte
subsets in autoimmune diseases

LIU Nan, LI Na, MA Xiao-hua, ZHU Lin, SHI Cheng-cheng’

(Department of Pharmacy, the First Affiliated Hospital of Zhengzhou University,
Zhengzhou 450000, China)

IncRNA can participate in the occurrence and development of AID by regulating
the differentiation of CD4" T lymphocyte subsets.
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Recent advances in understanding the roles and molecular mechanisms of
cannabidiol in neuropsychiatric disorders

WU Jun, YU Hai-bo"

(State Key Laboratory of Bioactive Substances and Functions of Natural
Medicines, Institute of Materia Medica, Chinese Academy of Medical Science
and Peking Union Medical College, Beijing 100050, China)

L'fl)
AEA—=— FAAH

Adenosine Al 5-HTia

Metabotropic receptors

lonotropic receptors

Cannabidiol (CBD) is a potential drug in treating epilepsy, neuropathic pain,

~——— Inhibition/Antagonism

anxiety and depression by targeting 5-HTa receptor, GABAA receptors, adenosine cap = > Allosteric modulation

——» Activation

Al receptor, glycine a3 receptor, GPRS5S, TRP channels, voltage gated sodium
channels (Nav), T-type calcium channels (Cav3) and endocannabinoid system.
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Advances in research on mechanisms of diabetic wound healing

ECM formation

WANG Nuo-qi, YANG Xiu-ying", DU Guan-hua" i M raaton ) fearwpethy

(Beijing Key Laboratory of Drug Target and Screening Research, Institute of Lipjdst i

Materia Medica, Chinese Academy of Medical Sciences and Peking Union Insulin Chronic Typosemis anglogenests

Medical College, Beijing 100050, China) Lo Excessive
Q D Reduced oxidative

IMI:':::II)I stress

This paper summarized the mechanism of skin wound healing difficulty in patients TifiiFy

with diabetes, involving a variety of interactive and joint mechanisms caused by “Infectlon -

metabolic disorders. Wound healing problems
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The molecular mechanism by which the circadian rhythm regulates body
metabolism and research progress on intervention in the circadian rhythm by
traditional Chinese medicine

CHEN Zhen-shan', ZHANG Yao-wen', WANG Xiao-ming>**, TIAN Zhen-hua®**,
JIANG Hai-giang>***, QI Dong-mei®>*#

(1. School of Pharmaceutical Sciences, Shandong University of Traditional Chinese
Medicine, Jinan 250355, China; 2. Experimental Center, Shandong University of
Traditional Chinese Medicine, Jinan 250355, China; 3. Shandong Provincial Key Laboratory of Traditional Chinese
Medicine for Basic Research, Jinan 250355, China; 4. Key Laboratory of Traditional Chinese Medicine Classical
Theory, Ministry of Education, Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

The mechanism of circadian rhythm generation and maintenance relies on the feedback loop with E-box, D-box and RORE
as the core.

2827

Research progress on the abnormal metabolism of macrophages in rheumatoid
arthritis pathogenesis

WANG Yue-ye, CHANG Yan", WEI Wei"

(Institute of Clinical Pharmacology, Anhui Medical University, Key Laboratory

of Anti-inflammatory and Immune Medicine, Ministry of Education, Anhui
Collaborative Innovation Center of Anti-inflammatory and Immune Medicine,

Hefei 230032, China) T
!l

RA

This article reviews the abnormal changes in glucose metabolism, choline
metabolism, amino acids metabolism, and lipids metabolism of rheumatoid arthritis (RA) macrophages, as well as drugs
that can regulate macrophages in the current treatment of RA.
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Recent advances in G protein coupled receptor 119 agonists GPR119 agonists

SHI Su-mei, FANG Yuan-ying, LIU Rong-hua, YANG Zun-hua” ; s T
(College of Pharmacy, Jiangxi University of Traditional Chinese Medicine,
Nanchang 330004, China)

Continuous efforts in the past ten years failed to develop G protein-coupled Tail moiety Linker moiety Head moiety
receptor 119 (GPR119) agonists for clinical treatments. Encouragingly, recent

progress in the development GPR119 agonists bring new hope for this long-pursued target.

2843

Development of mass spectrometry technique for quality assessment of
monoclonal antibodies

ZHU Wen-wen”, LI Meng-lin”, ZHANG Jin-lan’ ( i 1

(State Key Laboratory of Bioactive Substance and Function of Natural Medicines, ot
Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing 100050, China)

Tes ures
Factors and acceptance
affecting the e or
safety and quality
effectiveness of evaluation of
mAbs mAbs and
biosimilars

In this paper, the structure and development of monocional antibodies (mAbs), the factors affecting the safety and
effectiveness of mAbs, the feasible test procedures and acceptance criteria for quality evaluation of mAbs and biosimilars,
and the application of mass spectrometry (MS) in the quality analysis of mAbs were reviewed.
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Application of an HPLC correction factor method in pharmaceutical analysis .
XIAO Ting, WANG Chen, YAO Shang-chen, FENG Yan-chun®, HU Chang-qin” [ o
(National Institutes for Food and Drug Control, Beijing 102629, China)

| HPLC-UVPDA
———

By analyzing the domestic and foreign literature on correction factors in recent g e i
years, this paper describes the correction factor component, the current g _ﬁm_
measurement method and its application. The rules and key points of use of an

impurity correction factor and its determination and application are described, and some problems in its determination and
application are discussed, providing reference and basis for the standardization of research on impurity correction factors in
the future.

2862

The principle of drop-on-powder 3D printing and its application and challenge
in solid preparation @ =T §
CHEN Ru-xin'2, WANG Zeng-ming?, HAN Xiao-lu?, LIU Zhong-cheng'”", il
ZHENG Ai-ping®* o =
(1. College of Pharmacy, Hebei University, Baoding 071002, China,; 2. Institute m‘ =
of Pharmacology and Toxicology, Academy of Military Medical Sciences, Academy e wiwmmas oo sesmse Ol
of Military Sciences, Beijing 100850, China)

Compared with traditional pharmaceutical technologies, 3D printing technology has advantages such as accurate spatial
distribution, accurate drug release and personalized drug dose. In this review chose the drop-on powder (DoP) 3D printing
technology, makes a concise overview of the working principle, analyzes the printing liquid injection, powder properties
and printing parameters on the impact of print. It also introduces the current application of DoP in pharmaceutical
preparations (rapid release, sustained and controlled release, implants, etc.), and demonstrates its unique advantages and
broad prospects in the field of pharmaceutical preparations.

2869 1

Recent progress of non-viral vector polyethylenimine in the application of gene R t e,

delivery L \.,,\

JIANG Cui-ping, WANG Yuan, XIAO Hai-yan, ZHAO Hai-yue, LIU Qiang” it | g

(Guangdong Provincial Engineering Laboratory of Chinese Medicine Preparation A | “&& S

Technology, Guangdong Provincial Key Laboratory of Chinese Medicine Pharmaceutics, pom T FEl ?\4 \\

School of Traditional Chinese medicine, Southern Medical University, Guangzhou 510515, e\ q"\

China) L /\
%\\—{/{,‘?
7" oy

The delivery pathways, challenges exist in the clinical application and the most impressive ':::' i

strategies made to overcome the challenges of polyethylenimine (PEI)-based gene vector.
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2883 Crystal engineering
Druggability enhancement by modification of physicochemical properties of g, oooo
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drugs via crystal engineering AN

S QR Rt
WENG Xing-ye', PANG Zun-ting?, QIAN Shuai?, WEI Yuan-feng?, GAO Yuan?, ;;“'“”;m il i Cfmim g
ZHANG Jian-jun'* :
(1. School of Pharmacy, China Pharmaceutical University, Nanjing 211198, China; > Surfce chemisy > \(oleculax iveracion ad stackivg
2. School of Traditional Chinese Pharmacy, China Pharmaceutical University, m
Nanjing 211198, China) i . g( xgr%\‘
Crystal engineering technology can change the solid form of drugs, which exhibit
different pharmaceutical properties, thus affecting the preparation process and drug A \ A e
quality. Saubily Diswluion e opeties
2892

Advances in biosynthesis and regulation of the active ingredient of Salvia
miltiorrhiza based on multi-omics approach

ZHAN Zhong-gen®

(Biopharmaceutical Laboratory, Zhejiang Institute of Economics and Trade,
Hangzhou 310018, China)

Based on a systematic review of genomics, transcriptomics, proteomics and metabolomics associated with Salvia
miltiorrhiza, the paper summarized the advances in biosynthesis, regulation and related functional genes and also put
forward some scientific problems of Salvia miltiorrhiza that need to be further studied in the future.

Original Articles
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Anti-tumor activity screening and research on the primary mechanism of - ~
dicumarol in vitro CLOLO (s 0%7) L L

WEI Jing', FENG Yue-ping', ZHENG Xi?, WANG Qin', ZHANG Chun'* w-\ et

(1. Department of Pharmacy, Southwest Medical University, Luzhou 646000, ® & | ® r{j}' =i 16;0
China; 2. Sichuan Vacotional College of Health and Rehabilitation, Zigong l\ / é(____ =9
643000, China) el E

Dicumarol shows significant anti-tumor activity and induces cell cycle arrest and
apoptosis in HepG2 cells. Dicumarol could down-regulate the expression of
HIF-1a by inhibiting the activity of NQO1 and PDK1, which leads to the accumulation of ROS, and generating oxidative
stress and inducing apoptosis in HepG2 cells.

2911

Ciclesonide inhibits Zika virus replication in vitro ECy /pmolL" €yl
YAO Zhai-wen'?, WANG Fang®3, CHEN Xiu-xiu'?, ZHENG Chang-bo*, YANG Liu-meng?, saot MR7GS Vero
XIONG Si-dong'", ZHENG Yong-tang®' 04002 1504108 84704733

(1. College of Pharmacy, Soochow University, Suzhou 215021, China, 2. Key Laboratory
of Bioactive Peptides of Yunnan Province/Key Laboratory of Animal Models and Human
Disease Mechanisms of the Chinese Academy of Sciences, Kunming Institute of Zoology, ———
Chinese Academy of Sciences, Kunming 650223, China; 3. College of Medicine, Kunming — Westenbot
University of Science and Technology, Kunming 650500, China,; 4. School of
Pharmaceutical Science and Yunnan Key Laboratory of Pharmacology for Natural Products,
Kunming Medical University, Kunming 650500, China)

Plaque

Ciclesonide has significant anti-Zika virus (ZIKV) activity at the cellular level, and mainly
exerts antiviral effects by inhibiting ZIKV RNA synthesis. - i
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2918
Preparation of exosome-coated Bcl-2 siRNA and its inhibitory effect on the As ; L e ’ . 2
growth of pancreatic cancer cells T ¢ - FTS S
ZUO Ling', QIAO Gan'2, GUO Ming-yue', LIN Xiu-kun', LIU Ming-hua'-*" i BSe, —

(1. School of Pharmacy, Southwest Medical University, Luzhou 646000, China;

2. Central Nervous System Drug Key Laboratory of Sichuan Province, Luzhou
646000, China)

Exosome-coated Bel-2 siRNA is able to enter cancer cells efficiently, and inhibits the growth of pancreatic cancer cells by

downregulating Bel-2.

2924

Safety and effectiveness of hemoperfusion on the removal of uremic toxins in
chronic kidney disease

AN Meng-yao'?, GE Peng?, HU Lei’, ZHONG Fei?, ZHOU Bo-yu?,

LIU Chang-xiao'*3"

(1. Department of Pharmaceutical Engineering, School of Chemical Engineering
and Technology, Tianjin University, Tianjin 300072, China, 2. Tianjin Tiancheng
New Drug Evaluation Research Co., Ltd., Tianjin 300301, China; 3. State Key
Laboratory of Drug Delivery Technology and Pharmacokinetics, Tianjin Institute
of Pharmaceutical Research, Tianjin 300193, China)

Working principle diagram of hemoperfusion on chronic kidney disease (CKD)
beagles.
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2934
Identification of the iridoids of Hedyotis diffusa Willd and its mechanism on
renal fibrosis based on network pharmacology

Hedyotis diffusa Willd

Ce analysis i

DONG Ya-qian', ZHANG Jia-xing?, GONG Lin-na', SHI Bi-rui', - L
ZHOU Feng-hua?, XIAO Wei?, LIU Meng-hua'* T
(1. School of Pharmaceutical Sciences, Southern Medical University, Guangzhou Sppmge | DeONETdmbec
510515, China; 2. College of Traditional Chinese Medicine, Southern Medical SEERe
University, Guangzhou 510515, China)

i o enrichment .
According to the characteristics of multi-component and multi-target in Chinese e —
medicine, network pharmacology was applied to explore the mechanism of iridoids
of Hedyotis diffusa Willd on renal fibrosis to provide guide information for the post-study.
2942
The mechanism of Dangqi tablets in the treatment of coronary heart disease

GeneCards
based on network pharmacology 55 oL e
MA Lin', SHAO Ming-yan', SUN Qian-bin', LI Chun?, WANG Yong** wnd gt} (D g
(1. School of Life Science, Beijing University of Chinese Medicine, Beijing 100029,
China; 2. School of Chinese Medicine, Beijing University of Chinese Medicine,
Beijing 100029, China;

3. School of Traditional Chinese Medicine, Beijing
University of Chinese Medicine, Beijing 100029, China)

In this paper, the method of network pharmacology, combined with in vitro cell
experiment verification, initially revealed the effective components and mechanism
of action of Danqi tablets in the treatment of coronary heart disease.

Common targets PPI
network

I

((Herb-compound-target-pathway network |

Activity verification of key
‘components in Vitro
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2951

A new lignan from Gleditsiae spina W2 T e e
HE Chen'2, CAO Yan-gang'?, QI Man'?, ZHANG Bei-bei'?, fﬁgf‘.é%g;w@s o Ko, T
REN Ying-jie'2, LIU Yan-ling'2, WANG Meng-na'?, ZHENG Xiao-ke'?, L -
FENG Wei-sheng'-"

(1. School of Pharmacy, Henan University of Chinese Medicine, e )- >©M - . @ }t‘;)/ywo

HyCO

Zhengzhou 450046, China; 2. The Engineering and Technology Center e hon. Reon
Jor Chinese Medicine Development of Henan Province China, Zhengzhou & RimOcH:Rim0CH;
450046, China)

The paper reports the structural analysis of a new and six known lignans isolated from the Gleditsia L., and their effects on
LPS-induced injury of NRK-52¢ cells.

2955

A new cadinane-type sesquiterpenoid from Eupatorium adenophorum Spreng Wi
LIANG Xu', YANG Xin-zhou?, Wu Chao-qun?, LI Yu-zhao?, YUAN Jing-quan'* e b i
(1. Guangxi University of Chinese Medicine, Nanning 530200, China,; 2. School of ID%HO
Pharmaceutical Sciences, South-Central University for Nationalities, Wuhan 430074,

China) 1 2

In this paper, a new and three known cadinane-type sesquiterpenes were obtained from

the petroleum ether of 95% ethanol extract of Eupatorium adenophorum Spreng by using 0 Yot
a variety of separation and purification methods. The relative and absolute configurations P

were determined by NOESY and ECD, and compounds 1-4 were tested for anti-tumor
activity.

2960
Population pharmacokinetics of tacrolimus in idiopathic membranous

Without Wuzhi With Wuzhi

|
Without JSB

CYP3AS
BGG ("33
BIGA(*173)

w N E3aacren

nephropathy patients ' .
WEI Chuan-mei', GOU Chun-xia', CAO Kang-na®?, LIU Xiao-qin>*, GAO Fei', i

LIN Ting-ting'", JIAO Zheng i ‘ \
(1. Department of Pharmacy, Binzhou Medical University Hospital, Binzhou Y - B -
256603, China; 2. Shanghai Chest Hospital, Shanghai Jiao Tong University, ;g ;%
Shanghai 200030, China; 3. Clinical Pharmacokinetics Laboratory, China
Pharmaceutical University, Nanjing 211198, China, 4. Huashan Hospital,
Fudan University, Shanghai 200040, China)

20 .
This study was found that Jinshuibao capsule could accelerate the clearance of i i% l | '__%

Tacrolimus trough concentration / ng-mL."

L
With JSB

tacrolimus in Chinese patients with idiopathic membranous nephropathy. i _m_

Tacrolimus dme mg

2968

Identification of different Bupleurum varieties based on carbohydrate-specific
chron?atpgllzams G - ) o ks N
SHI Li-xia'?, LI Ke'*¥, QIN Xue-mei'?, LI Zhen-yu'?, CUI Lian-jie', & ‘ oo g | S

LI Shu-ying'?, CAO Yu-xin'2, WANG Sheng-jin* Bupleurum  pyetection of Bupleurum polysaccharide by ELSD
(1. Modern Research Center for Traditional Chinese Medicine of Shanxi
University, Taiyuan 030006, China; 2. Key Laboratory of Chemical Biology and

%Alcoholpmcipimion - . S

Trifluoroacetic acid hydrolysis

Molecular Engineering of Ministry of Education of Shanxi University, Taiyuan -
030006, China; 3. Institute of Process Engineering, Chinese Academy of e T
Sciences, Beijing 100190, China; 4. Agricultural Comprehensive Development DetcionofBupleurm mnosschaide by UV

Center of Lingchuan County of Jincheng City of Shanxi Province, Jincheng 048300, China)

This article finds out the differences in the sugar profiles of different Bupleurum species, by establishing a characteristic
map of polysaccharide and monosaccharide of Bupleurum, taking sugar compounds as the main evaluation index, which
provides a basis for the identification of different varieties of Bupleurum.
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2976

Bioprinted HepG2 cells for studying sonodynamic anticancer activity of
chlorine e6

LI Xiao-rui', DENG Quan-feng?, LUO Yong'", LIN Bing-cheng?, ZHAO Wei-jie'",
ZHANG Xiu-li?

(1. Dalian University of Technology, Dalian 116024, China; 2. Soochow University,
Suzhou 215123, China; 3. Dalian Institute of Chemical Physics, Chinese Academy

of Science, Dalian 116023, China) PZT transducer
l} ?L‘l koK

ma Non-ultrasonic
Ultrasonic

Bioprinted HepG2 tumor tissues were used for studying the sonodynamic anticancer
activity of chlorine e6.

Cell viability / %

2D  Bioprinted

2982

The mechanism of methyl jasmonate-induced accumulation of hydroxysafflor
yellow A in safflower of different colors

TAN Zheng-wei', LI Lei', YANG Hong-qi', YU Yong-liang', XU Lan-jie',

DONG Wei', XIA Wei', MA Xin-ming?, LIANG Hui-zhen'"

(1. Henan Sesame Research Center, Henan Academy of Agricultural Sciences,
Zhengzhou 450002, China; 2. College of Information and Management Science,
Henan Agricultural University, Zhengzhou 450002, China) FEF EREERLRE RS PLEE

Methyl jasmonate promoted the accumulation of hydroxysafflor yellow A (HSYA) by up-regulating the expression of genes
related to HSYA biosynthesis.

New Drug Forum

2989

Consnde.ratlons' and'appllcatlo-n status of se.lectlon l{larker for generation of Tha challangeral devalppreatal sambisart
recombinant biologics producing mammalian cell lines biologics

CUI Ying, BAI Yu, CHENG Su-yuan®

(Center for Drug Evaluation, National Medical Products Administration, Beijing The application status of selection marker in
100022 China) generation of recombinant biologics producing

cell lines

We illustrate with CHO cell as an example, introduce the application status of The coTeidarations Gh salection maHkErTor
selection marker and methods to enhance the selection stringency, and propose development of recombinant biclogics.
considerations on cell substrate stability and selection marker safety.




HAFIEARSE: CN 11-2163/R*1953*m* A4*248*zh*P* Y 40.00*

ACTA PHARMACEUTICA SINICA

Volume 55 Number 12 2020 December

*28%2020-12

AWTHUERmE X B

HEFIR (YAOXUE XUEBAO)
(H T, 1953 4 7 H 1T
o E R R AR 2
[E 2525 25 (http://www.cpa.org.cn)
o [ 2 27 R 2 B 245 Yk 7 B

(http://www.imm.ac.cn)

FEBM
B

GREBERR: 257 F ARG ED (100050 Jb st e it 1)
AT A% 1 86-10-63026192, 63035012;
(54 yxxb@imm.ac.cn;

o -
F4: FRR
ENRI: b 5t FBHE ELRIA PR 2 7]

EPIITI: 4 24 bl e Jeg

EITEE: AIFRAT

B AW Atk R
S b [ ] By 4 52 5 S AT BR 2 =]
(b st 399 {541, 100044)

http://www.yxxb.com.cn

ACTA PHARMACEUTICA SINICA
(Monthly, Founded in 1953 July)
Directed by: China Association for Science and Technology
Sponsored by: Chinese Pharmaceutical Association
(http://www.cpa.org.cn)
Institute of Materia Medica, Chinese Academy of Medical
Sciences (http://www.imm.ac.cn)
Edited and Published by: Editorial Office of Acta Pharmaceutica Sinica
(1 Xiannongtan Street, Beijing 100050).
Tel / Fax: 86-10-63026192, 63035012;
E-mail: yxxb@imm.ac.cn; http://www.yxxb.com.cn
Editor-in-chief: WANG Xiao-liang
Printed by: Beijing Kexin Printing Co., Ltd.
Domestic subscriptions: Local Post Offices
Distribution
Domestic: Beijing Post Offices

Foreign: China International Book Trading Corporation,
PO Box 399, Beijing 100044, China

2020 4 HE 55 4%
2020, Vol. 55, No.12

ISSN 0513-4870 12

CN 11-2163/R

A AR 52 2-233
Code number: M105
[ Py 5 e 43351 40.00 JG

2020 4 12 H 12 Hi R
Publication Date: 2020-12-12

ISSN 0513-4870

9770513748720 mml



