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Special Reports: Study on Pharmacokinetics of Nanomedicine
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Interpretation of guidance on non-clinical safety evaluation for nanomedicines
HUANG Fang-hua', SHAO Xue', GENG Xing-chao’, WANG Qing-li"

(1. Center for Drug Evaluation, National Medical Products Administration, Beijing
100022, China; 2. National Center for Safety Evaluation of Drugs, National Institutes
for Food and Drug Control, Beijing 100176, China)

This article interprets comprehensively Guidance on Non-clinical Safety Evaluation
Jor Nanomedicines (interim), focuses on the key points of non-clinical safety
evaluation for nanomedicines, and expounds combined with some cases.

........

Study system

815

Research progress and considerations on non-clinical studies of the drugs
administered through the ocular vitreous body

FU Shu-jun®, YU Bing", LIAO Qin’, SUN Tao"

(1. Center for Drug Evaluation, National Medical Products Administration, Beijing
100022, China; 2. Joinn Laboratories (Suzhou), Taicang 215421, China)

This article combines review practices and cases of marketed products to sort out the
research progress and considerations on non-clinical studies of ophthalmic drugs
dosing through the ocular vitreous body.

826

Advances in approved nucleic acid drugs and lipid nanoparticle system
CUI Li-li", ZHANG Yong

(School of Life Sciences, Jilin University, Changchun 130012, China)

Nucleic scid encapsulation & protection | (088 barierk (e blocd, fssued/

Nucleic acid-customized nanomedicine and its delivery barriers. : :m";“"“ @; ‘ n
834 -
Research progress in bioanalysis and pharmacokinetics of liposome nanomedicine A SR
LIU Yi*, ZHANG Yu-jie", WANG Zi-yw’, YOU Jian-song?, YIN Lei", SHI Mei-yun"* = + . s
(1. School of Life and Pharmaceutical Sciences, Dalian University of Technology, Panjin g
124221, China; 2. Aim Honesty Biopharmaceutical Co. Ltd., Dalian 116100, China) - °s
This review introduces the pretreatment methods of liposome nano pharmaceutical Pretreatment i
preparations, summarizes the biological analytical methods and pharmacokinetics of method 4 4
liposomes. We hope this review will provide a reference for the development of liposome Disrbution g
nano drug delivery systems. ke
Metabolism ‘

Loaded drugs

Metabolism A
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Advances in bioanalysis methods and pharmacokinetics of polymer o »
nanopharmaceuticals e L
CUI Yu-qi*, LEI Fang-bin"*, ZHANG Lin-qian’, YOU Jian-song’, YIN Lei',

SHI Mei-yun'* ] HPLC-MS/MS
(1. School of Life and Pharmaceutical Sciences, Dalian University of Technology, . TS o
Panjin 124221, China; 2. Aim Honesty Biopharmaceutical Co. Ltd., Dalian 116600, e _
China) e gb:":":""

Pharmacokinetic

Metabolism

The bioanalysis and pharmacokinetics of polymer nanomedicines were briefly
introduced and discussed in this review. We hope this review will provide reference
for the pharmacokinetics study, safety and effectiveness evaluation of polymer
nanomedicines.

Excretion

852

Advance on anti-tumor theranostics and biosafety of bismuth-based
nanomedicine

WANG Ying-jie, GAO Ping, SUN Meng, LI Lei-jiao’

(School of Chemistry and Environmental Engineering, Changchun University of
Science and Technology, Changchun 130022, China)

This paper reviewed the application of different types of bismuth-based nanomaterials

(Bi NMs) in the field of anti-tumor and biosafety including the distribution and oy Digics Therapy

clearance pathways of Bi NMs in vivo. . . ...
,‘ MR PAI PDT RT PTT

856

Clinical application and pharmacokinetic study of nanocarriers in drug delivery

system

XIAO Xiao, CHEN Jun-yu, LI Cai-xia, WU Man, LI Jian-dang, SHI Chang-kuo,
WU Shu-ging, LI Wen-liang’
(School of Pharmacy, Antibody Center, Jilin Medical University, Jilin 132013, China)

This paper reviewed and analyzed the research progress of nano carriers in drug
delivery, including their auxiliary role and characteristics, types and functions,
pharmacokinetics, application prospects and challenges.
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Allergic reactions of COVID-19 vaccine based on mRNA-LNP and its oy T ag%
pharmacokinetics in vivo : § § ’% : Ami_';;G 1M
LIANG Chun-su, ZUO Wei, DU Li-ping, ZHANG Bo" ‘e’lb N\ri’ < § Assocation |
(Department of Pharmacy, Peking Union Medical College Hospital, Chinese Academy . (VW a

of Medical Sciences, Beijing 100730, China) SO gty 4
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First-in-class small molecule drugs in 2022 i

WANG Lei'?, YOU Qi-dong* &G

(1. Jiangsu Key Laboratory of Drug Design and Optimization, China Pharmaceutical bk v
University, Nanjing 210009, China; 2. Department of Medicinal Chemistry, School of o o .wu_.
Pharmacy, China Pharmaceutical University, Nanjing 210009, China) St é() .M_‘mm,, T g

1 Myocardial myosin

allosteric inhibitors
2022.0428

We briefly introduced three representative first-in-class small molecule drugs .”.'.‘.L:*zi:.':..,,
approved in 2022. Background of drug development, research process and therapeutic et
application were stated to provide new horizon for discovery and development of

more first-in-class small molecule drugs.
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Advances in research of heart organoid and its application in drug discovery P Rl

WU Di"*, WANG Shou-bao"", DU Guan-hua" 7 D o
(1. Beijing Key Laboratory of Drug Target Identification and Drug Screening, b BB iy e 2|
Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking @gt = @ @ @ g%\
Union Medical College, Beijing 100050, China, 2. Key Laboratory of Molecular e commemany Sorcs oo
Pharmacology and Drug Evaluation (Yantai University), Ministry of Education, N e B & -
Yantai University, Yantai 264005, China) %. E <%

Heart organoid, formed by the self-updating and specific differentiation of stem cells during the in vitro culture, is a miniature
with the structure and function similar to human heart, and becomes an important technical means for drug discovery and other
medical research.

891
The bactericidal mechanisms of carbon monoxide and the feasibility of carbon i
. . ) . Heme ___HO L
mom()}z::_ef:eleasmg molecules as anti-infective drugs “N_“u\a:‘ ih‘d - ,
CORM‘m; S it enzyme

(College of Life Sciences, Zhejiang University, Hangzhou 310058, China)

Carbon monoxide (CO) has bactericidal effect by activating body immunity, inhibiting bacterial respiration and enzyme
activities, and generating oxidative pressure. Gaseous CO and CO releasing molecules (CORMs) are anticipated to be used as
therapeutic drugs for infectious diseases.

899

Research progress of NOD2-mediated signaling pathways and relationship with
autoinflammatory diseases and its inhibitors

YANG Xi-yue, YE Cai-ying, ZHU Lei’

(Department of Pharmacology, Institute of Basic Medical Sciences CAMS, School of
Basic Medicine PUMC, Beijing 100005, China)

This review presents the recent progress of NOD2 receptor-mediated signal transduction
pathways and its regulation mechanisms, the relationship between NOD2 and AIDs, and
the inhibitors of NOD2 pathway.

909

Research progress on the development of human neutrophil elastase inhibitors
WANG Zhong-wei, WEN Hui, WANG Yu-chen, CUI Hua-qing’

(Beijing Key Laboratory of Active Substance Discovery and Druggability Evaluation,
Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing 100050, China)

The biological functions of human neutrophil elastase (hNE) and the current progress of
inhibitor development against hNE.

Original Articles
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Effects of propofol on glutamatergic neuronal activity in paraventricular thalamus Gl S99, Ymotece patclp I
WANG Yu-long", YI Qiong”, XU Wei’, WANG E’, HUANG Zhi-li*, CHEN Yong-quan", Satestelmichite -

WANG Lu™

(1. Yijishan Hospital, Wannan Medical College, Wuhu 241000, China; 2. Xiangya
Hospital, Central South University, Changsha 410008, China; 3. State Key Laboratory of
Medical Neurobiology and MOE Frontiers Center for Brain Science, School of Basic
Medical Sciences, Shanghai Medical College of Fudan University, Shanghai 200032,
China)

How the paraventricular thalamus (PVT) contributes to propofol anesthesia remains

unknown. Using whole-cell patch-clamp recordings in acute brain slices of adult mice, the present study found that propofol
inhibited PVT glutamatergic neurons in a concentration-dependent and reversible manner by potentiating postsynaptic GABA,
receptors, suggesting a potential role of the PVT in propofol anesthesia.
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The preventive effect and mechanism of Dayuanyin in hypoxic pulmonary hypertension -

through NF-«B signaling pathway " S

WANG Jian-mei'?, WANG Ran-ran', YUAN Tian-yi', QIN Xue-mei’, DU Guan-hua"* |

(1. Beijing Key Lab of Drug Target Identification and Drug Screening, Institute of Materia BB BB66666

Medica, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing
100050, China; 2. Modern Research Center for Traditional Chinese Medicine, Shanxi o o o e e e vy

University, Taiyuan 030006, China) s >
m m m m
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Evaluation of the effect of Dayuanyin in hypoxic pulmonary hypertension in this paper, the \ /

improvement of pulmonary hypertension symptoms by Dayuanyin maybe relate to nuclear
factor kappa B (NF-«B) signaling pathway.

938

Effect and mechanism of gerbeloid J from Gerbera piloselloides (L.) Cass. on cycle and
apoptosis of breast cancer cells

LI Jing-rong', LI Ling-yu’, ZHAO Chen-xu’, SHANG Hai’, ZHANG Tao’, ZOU Zhong-mei®’,
WAN Lei"

(1. School of Basic Medical Sciences, Guizhou Medical University, Guiyang 550025, China;
2. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and :
Peking Union College, Beijing 100193, China) € copues) — o+ i | . A

L
5 Cell cycke
N anMamen

Gerbeloid J, a promising candidate for treating breast cancer, caused cell cycle arrest and apoptosis in breast cancer cells via
regulating the P21/CDC25C/CDK-1/cyclin B1 pathway and activating the mitochondrial apoptosis pathway.

946

Research on the anti-tumor effect of nordihydroguaiaretic acid targeting MyD88
WANG Yue'?, QU Yi'?, KE Xi-song"?, ZHANG Xue'”

(1. Institute of Interdisciplinary Integrative Medicine Research, Shanghai University of
Traditional Chinese Medicine, Shanghai 201203, China; 2. Shanghai Frontiers Science
Center of TCM Chemical Biology, Shanghai 201203, China)

Cancer cells Nucleus

MyD88 is a key protein that mediates tumorigenesis and development.
Nordihydroguaiaretic acid (NDGA) binds to MyD88, inhibits NF-xB signaling pathway and proliferation of tumor cells.

954

Salvianolic acid B exerts its anti-tumor immunity by targeting USP2 and reducing
the PD-L1 level

KUANG Ze-an', DONG Jing-wen', SUN Cui-cui', YIN Ming-xiao', LIU Lu’,

DENG Hong-bin', LIU Xiao-jia”", FENG Yan-chun®

(1. Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing 100050, China; 2. Qingdao Women and
Children's Hospital, Qingdao 266034, China; 3. Beijing Institute of Clinical Pharmacy,
Beijing Friendship Hospital, Beijing 100050, China; 4. National Institutes for Food and
Drug Control, Beijing 102629, China)

Our study reveals that salvianolic acid B (SAB) exerts its anti-tumor activity by direct binding and inhibiting the activity of
USP2 and promoting the ubiquitin-proteasome pathway degradation of PD-L1 proteins, thus enhancing the cytotoxicity of
T cells toward cancer cells. Our results provide a potential application of SAB in tumor immunotherapy drug targeting
USP2-PD-L1 axis.

963

Study on alkaloids of endophytic Trichoderma atroviride B7 from Colquhounia
coccinea var. mollis

LI Wen-yuan"?, WANG Ying ', KUANG Ce ', GUO Kai®, LIU Yan"’, LI Sheng-hong'*
(1. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming
Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China; 2. Henan
Engineering Research Center of Water Environment and Health, Zhengzhou University of = M o
Industrial Technology, Zhengzhou 451150, China; 3. State Key Laboratory of z c
Southwestern Chinese Medicine Resources, and Innovative Institute of Chinese Medicine

and Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)
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Nine compounds were isolated from the crude extract of the solid culture of endophyte Trichoderma atroviride B7 of
Colguhounia coccinea var. mollis. Among them, compound 1 is a new compound, and compounds 2-9 are firstly isolated from
Trichoderma spp.
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Identification of the metabolites from co-cultures of marine Streptomyces sp.
IMB18-531 and Cladosporium sp. IMB19-099

LI Sha-sha", LI Qin"*, LI Yi-ming', SHANG Yue', HE Hong-wei',

CHEN Shu-zhen', SHU Ji-cheng”, GAN Mao-luo"

(1. Laboratory for Screening New Microbial Drugs, Institute of Medicinal
Biotechnology, Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing 100050, China; 2. Key Laboratory of Modern Preparation of
Traditional Chinese Medicines, Ministry of Education, Jiangxi University of
Traditional Chinese Medicine, Nanchang 330004, China)

A new siderophore chelate aluminioxamine E (1) was identified from the co-cultures of marine-derived Streptomyces sp.
IMB18-531 and Cladosporium sp. IMB19-099. Desferrioxamine E (2) showed inhibitory activities against the expression of the
liver fibrosis related genes COLIA1, MMP2, and TIMP2.

975

Dimeric phthalides from an aqueous extract of the Angelica sinensis root head
XIA Zhao, CHEN You-zhe, XU Cheng-bo, ZHU Cheng-gen, LEI Xiao-giang,

GUO Qing-lan’, SHI Jian-gong”

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

Ten pairs dimeric phthalide racemates [(+)-/(-)-1-(+)-/(-)-10] were isolated and

chiral separated from an aqueous extract of the Angelica sinensis root head (Guitou).

Their structures including absolute configurations were elucidated and determination of their relative configurations were
discussed.

992
Minor triterpenoid acids from an aqueous extract of Uncaria rhynchophylla

ZHANG Qing, LEI Xiao-giang, LI Ruo-fei, SUN Hua, XU Cheng-bo, ! o . . A%
ZHU Cheng-gen, GUO Qing-lan’, SHI Jian-gong’ wl :&ﬁ& «Q&%% - :

(Key Laboratory of Bioactive Substance and Function of Natural Medicines, Institute
of Materia Medica, Chinese Academy of Medical Sciences and Peking Union W nhe '
Medical College, Beijing 100050, China) - B S~ ¢ 2l

Eight minor triterpenoid acids (1-8) were isolated from an aqueous decoction of
Uncaria rhynchophylla, named successively uncarinic acids Q-X, while the structures of 2 and 7 were confirmed by single
crystal X-ray diffraction.

1003

Rapid identification of the chemical compounds in the leaves of Solanum nigrum
L. based on UHPLC-Q Exactive MS and molecular network technology

DONG Xian-long, YANG Lin-jiao, QIN Xue-mei, LI Zhen-yu’

(Modern Research Center for Traditional Chinese Medicine, the Key Laboratory of
Chemical Biology and Molecular Engineering of Ministry of Education, Shanxi
University, Taiyuan 030006, China)

Solamum nigrum L. UHPLC-Q Exactive MS Thermo Xcalibur analysis
o P

In this study, the material composition of the leaves of Solanum nigrum L. was rapidly
analyzed based on UHPLC-Q Exactive MS and molecular network technology.
Results: A total of 157 compounds were identified, of which 35 compounds were first
reported in S. nigrum L., including 6 alkaloids, 20 saponins, and 9 flavonoids.
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1014

Study on the objectivity and biological mechanism of Psoralea corylifolia Linn.'s 'Great dryness L
damages the liver' el —
ZHANG Ming-liang"*’, ZHAO Xu’, LI Wei-xia’, WANG Xiao-yan’, CHEN Yu-long’, KONG De-xin’, e r———
WU Cheng-zhao', CHEN Xiao-fei’, BAI Zhao-fang’, NIU Ming’, WANG Jia-bo*, ZHAO Yan-ling", ) A
XIAO Xiao-he”, TANG Jin-fa™ = o
(1. School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, e
China; 2. The First Affiliated Hospital of Henan University of Traditional Chinese Medicine, -
Zhengzhou 450000, China; 3. The Fifth Medical Center of Chinese PLA General Hospital, Beijing :-_-, s
100039, China; 4. School of Traditional Chinese Medicine, Capital Medical University, Beijing

100069, China)

According to the drug property theory of Great dryness damages the liver, the study constructed the model animals of kidney-
yang deficiency syndrome and kidney-yin deficiency syndrome, and found that kidney-yang deficiency syndrome and kidney-
yin deficiency syndrome may be the susceptible syndrome of Psoralea corylifolia Linn. for liver protection and liver damage,
respectively. The metabonomics further found that this may be related to the regulation of related amino acid metabolism and

sphingolipid metabolism.

1024

Exploring the key anti-fatigue components of American ginseng based on
metabolomics and zebrafish models

LIU Hui-ru'?, WANG Hai-yang’, WANG Zhe’, CHEN Li-guo’, CHENG Gui-dong?,
MA Zhi-hui'?, WANG Song-song', LI Zheng-guo"*", HAN Li-wen”

(1. College of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan
250355, China; 2. School of Pharmacy and Pharmaceutical Sciences & Institute of
Materia Medica, Shandong First Medical University & Shandong Academy of
Medical Sciences, NHC Key Laboratory of Biotechnology Drugs (Shandong Academy
of Medical Sciences), Jinan 250000, China; 3. Jining Food and Drug Inspection and
Testing Research Institute, Jining 272027, China)

¥erification of acivity

In this study, the strategy of "metabolomics combined with zebrafish model” was adopted to screen the key active substances
with anti-fatigue effect of American ginseng, providing a new material basis for the study of anti-fatigue of American ginseng.

1033

Evaluation of the physicochemical properties of alkali-soluble polysaccharide from R
Poria and its application in diclofenac sodium sustained-release tablets ,ﬁ
MAO Rong', FANG Wen-you', SUN Juan', GAO Song', LIU Jun-ling’, Poria cocos
CHEN Sheng-qi', HU Rong-feng"**", LT Qing-lin"* i =
(1. Anhui Province Key Laboratory of Pharmaceutical Preparation Technology and Pl ol I
Application, Anhui University of Chinese Medicine, Hefei 230012, China; 2. Anhui Food d ol -
and Drug Inspection and Research Institute; Hefei 230051, China; 3. Key Laboratory of o e el g i
Xin'an Medicine, the Ministry of Education, Anhui University of Chinese Medicine, Hefei B
230038, China; 4. MOE-Anhui Joint Collaborative Innovation Center for Quality

Improvement of Anhui Genuine Chinese Medicinal Materials, Hefei 230012, China; 5. Anhui Province Key Laboratory of
Chinese Medicinal Formula, Anhui University of Chinese Medicine, Hefei 230012, China)

fenac sodium
d-release tablets
i

In this study, we showed that alkali-soluble polysaccharides extracted from Poria residues can be used as sustained-release
materials for the preparation of sustained-release tablets.

1041

Infrared spectral band screening based on partial least squares is used for the
quantitative analysis of mannitol-calcium chloride cocrystal

LI Zu-di', ZHANG Ke’, ZHANG Ze-fei’, QIAN Shuai', WEI Yuan-feng', T ——
ZHANG Jian-jun’, GAO Yuan" L Number ofsampling s

(1. School of Traditional Chinese Pharmacy, China Pharmaceutical University,
Nanjing 211198, China; 2. School of Pharmacy, China Pharmaceutical University, T~
Nanjing 211198, China) T

RMSECV
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Based on partial least squares regression, infrared spectroscopy combines spectral data
dimensionality reduction with band screening to quantitatively analyze mannitol-calcium
chloride cocrystal, which can realize the quality control of cocrystal excipients.
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Preparation and evaluation of sirolimus sustained release tablets based on ﬁ
mesoporous silicon loaded self-microemulsion

HUANG Wen-ting'?, LIU Zhi-hong', ZHANG Ling-na’, ZENG Ling-jun’, Il fizko
ZHANG Qian®, SONG Hong-tao'" : PR
(1. 900TH Hospital of Joint Logistics Support Force, Fuzhou 350025, China; :r e 1.

2. Department of Pharmacy, Fujian Medical University, Fuzhou 350108, China; T

3. Fujian Medical Products Administration, Fuzhou 350003, China) . L

The experimental results indicated that sirolimus self-microemulsion-mesoporous silicon sustained-release tablets which used
the commercial sirolimus tablets as references released slowly in vitro and in vivo and was expected to alleviate the toxicity of
the drug, providing a reference for the solubilization of other insoluble drugs and the research and development of sustained-
release preparations.

1059

Prokaryotic expression, subcellular localization and enzymatic activity analysis of .i!.

DXS gene from Platycodon grandiflorum

DONG Nan', YU Han-wen', LTU Meng-li', LI Jing', CHEN Bo-wen',

CHANG Xiang-wei', WANG Ju-tao', ZHA Liang-ping", GUI Shuang-ying"***

(1. School of Pharmacy, Anhui University of Chinese Medicine, Hefei 230012, China;
2. Institute of Pharmaceutics, Anhui Academy of Chinese Medicine, Hefei 230012, China; ....
3. Engineering Technology Research Center of Modernized Pharmaceutics, Anhui

Education Department (AUCM), Hefei 230012, China; 4. Anhui Province Key Laboratory

of Pharmaceutical Technology and Application (AUCM), Hefei 230012, China)
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In this study, the DXS gene of Platycodon grandiflorum was successfully cloned and its prokaryotic expression and subcellular
localization were studied. The gene expression level and the changes of gene expression and enzyme activity after methyl
jasmonate (MeJA) treatment were detected.

1069

Identification and expression analysis of flavonoid O-methyltransferases gene family in
Artemisia argyi

PENG Sai-nan, LI Yu-kun, LUO Dan-dan, CHEN Chang-jie, ZHOU Jia, LI Jia-yi, ZHENG Jia,
LIU Da-hui’, MIAO Yu-huan’

(Hubei University of Chinese Medicine, Resource Center for Chinese Materia Medica, Wuhan
430065, China)

by

This paper carried out the whole genome mining and identification of flavonoid O-methyltransferase
(FOMT) genes in Artemisia argyi and performed phylogenetic, chromosomal localization, gene
sequence characterization, subcellular localization prediction, protein structure, gene structure
analysis, and expression pattern analysis, which provided a theoretical basis for further research on
the function of FOMTs and the biosynthesis of methylated flavonoids in Artemisia argyi.

1079

Cloning, expression analysis and enzyme activity verification of dihydroflavonol
4-reductase from Cistanche tubulosa (Schenk) Wight flower

QIU Hai-ling"?, WANG Fang-ming’, GAO Bo-wen*, MI Xin-yu'?, ZHANG Ze-kun'?,
DU Yu'", SHI She-po'?, TU Peng-fei*’, WANG Xiao-hui'”’

(1. School of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 102488,
China; 2. Modern Research Center for Traditional Chinese Medicine, School of Chinese
Materia Medica, Beijing University of Chinese Medicine, Beijing 100029, China; 3. State
Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Science,
Peking University, Beijing 100191, China; 4. Baotou Medical College, Baotou 014060,
China)

Anew CtDFR gene was isolated from Cistanche tubulosa (Schenk) Wight. CtDFR was highly expressed in red and purple
flowers, and low expressed in white flowers. The CtDFR protein could reduce dihydrokaempferol, dihydroquercetin,
dihydromyricetin to leucopelargonidin, leucocyanidin, leucodelphinidin and was mainly localized in the cytoplasm.
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