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[ Abstract]  Objective To investigate the protective effect of hesperidin extract from orange peel on oxidative
stress in an in vitro model of nonalcoholic fatty liver disease (NAFLD). Methods CCK-8 method was used to screen the
drug concentrations of oleic acid (OA) and hesperidin (HES). An in vitro NAFLD model was established by OA action on
LO2 cells, with a normal control group ( NC group), model group ( Model group), low-dose group (L-HES), medium-
dose group (M-HES) and high-dose group ( H-HES group). The groups were treated with HES for 24 h; oil red O staining
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was performed to detect intracellular ROS, MDA, SOD and CAT, and Western blot was used to detect the expression of

Nrf2, HO-1, NQO1 and GCLC proteins in LO2 cells. Results

Compared with result in the NC group, numerous

intracellular lipid droplets were formed in the Model group (P<0.05) ; ROS and MDA expression increased, SOD and CAT
expression decreased (P<0.05) and Nrf2, HO-1, NQO1 and GCLC expression were all down-regulated ( P<0.05).
Compared with observations the Model group, fewer lipid droplets were observed in the HES low-medium-high group ( P<
0.05). ROS and MDA production decreased, SOD and CAT contents increased (P<0.05) and Nif2, HO-1, NQO1 and

GCLC protein expressions were all upregulated ( P<0.05). Conclusions

HES has a protective effect on the NAFLD in

vitro model through anti-oxidative stress, which may be related to the activation of Nif2/HO-1 signaling pathway.
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Note. A, Effect of different concentrations of OA on LO2 cell viability. B, Effect of different concentrations of HES on LO2 cell viability.

Compared with 0 mmol/L, * P<0.05, ™ P<0.01.

Figure 1 Effect of different concentrations of OA and HES on the viability of LO2 cells
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L AHAT O Jeth; B.iAT O &, 1:NC 41;2:Model 41 ;3. L-HES 4 ;4.M-HES #1;5. H-HES 41, 5 NC 41, ** P<0.01;5 Model £
L, " P<0. 01,
B2 HES X LO2 i A i 5 & B2 (4T 0)
Note. A, Oil red O staining. B, Oil red O quantification. 1, Normal control group. 2, Model group. 3, Hesperidin low dose group. 4, Hesperidin
medium dose group. 5, Hesperidin high dose group. Compared with NC group, ** P<0.01. Compared with Model group, *P<0.01.
Figure 2 Effect of HES on intracellular lipid accumulation in LO2 cells (Oil Red O)
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3 HES Xf LO2 4ii/fd N ROS MDA .SOD ,CAT A= i ()52 i
Note. A, Effect of HES on ROS. B, Effect of HES on MDA. C, Effect of HES on SOD. D, Effect of HES on CAT. 1, NC group. 2, Model group.
3, L-HES group. 4, M-HES group. 5, H-HES group. Compared with NC group, ** P<0.01. Compared with Model group, *P<0. 05, *P<0.01.
Figure 3 Effect of HES on the production of ROS, MDA, SOD and CAT in LO2 cells
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Note. A, Protein bands of Nrf2, HO-1. B, Protein expression of Nrf2. C, Protein expression of HO-1. D, Protein bands of GCLC,
NQOL. E, Protein expression of GCLC. F, Protein expression of NQOL. 1, NC group. 2, Model group. 3, L-HES group. 4, M-HES

group. 5, H-HES group. Compared with NC group, *P<0.05, ** P<0.01. Compared with Model group, *P<0.05,* P< 0.01.
Figure 4 Effect of HES on HO-1, NQO1, GCLC, Nif2 protein expression in LO2 cells
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Establishment and evaluation of a murine burn wound sepsis model

FAN Shijun, WU Dan, XIA Lin, WEI Yan, CHEN Qian, PENG Xi*
(Clinical Medicine Research Center, First Affiliated Hospital, Army Medical University, Chongging 400038, China)

[ Abstract]  Objective To establish a stable mouse burn wound sepsis model, determine its pathophysiological
indicators, and provide a standardized animal model for the study of burn sepsis. Methods The back of a mouse was
exposed for 8 s to water with a temperature of 90°C to establish a third degree scald model, and the scald area was about
15% ~20%. Two hours later, 100 wL of Pseudomonas aeruginosa (PA) with a concentration of 0. 75x10° colony-forming
units/mL was injected under the eschar to create wound sepsis. The bodyweight, feed intake, survival rate and general
status of the mice were observed and recorded for 12 days. Peripheral blood and liver tissues were collected from the mice
on post-infection days 1, 2, 3, 5 and 7, the serum biochemical and inflammatory factors were measured, and the
pathological changes of liver tissues were observed. Results The mortality of the model mice on the twelfth day post-
infection was 30.2%. The levels of the serum biochemical indexes ALT, AST, UREA and CREA were significantly
increased from baseline ( P<0.05 or P<0.01), whereas the levels of TP and TBIL exhibited no obvious changes. The
serum inflammatory indexes TNF-a and IL-6 increased to their highest values on the first day after infection ( P<0.01) and
then decreased daily, recovering to their baseline levels on the third and seventh days post-infection, respectively. The
histopathological sections of liver revealed liver injury at all tested timepoints. Conclusions A simple burn sepsis model
with a manageable protocol and appropriate severity was established; the model characteristics are in line with the
pathophysiological characteristics of burn sepsis; and this approach can provide a standardized experimental animal model
both for relevant mechanism research and for drug research and development.

[ Keywords] burn sepsis model; pathophysiology; biochemistry; inflammatory factor
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Figure 1 Average food intake in two groups

2.2 FHREE

S 415 Sepsis M F¥RE R WK 1, 7] 1L
Sepsis ITE LK G MR B EEL TG LANE
PR 4 RIFGEE Lo, 255 12 Kik%| S 4%
PeRfrh,

2.3 R ES

S 215 Sepsis ZH PR TPEST ULIEL 2, Sepsis 4 7E
SRS R RSB AR 2 FER B IR I o3 b A 3
Z B S HEREMSE, 2% 5 RITRZE L
PRI, 28505 12 KX IR
2.4 FRETH

S 215 Sepsis 4 AR T AR 1k ULIKT 3, AT UL Sepsis
ARSI IR E B AL TR, 255 5 KT B2 R
HiéteE , —FG W EHF 208 B, 255 12 K1)
T XT R BEEZ A A ) = A R T FE R IE
2.5 #EEiE/NREEZAER

BTSN BTG LI 4 s Rz
/NBTTRIE TJC R AR AL 25 24 h /N BB TSR S
AR Q0T T4, R 2 GV R A JE g £ i TC 5
W, BORA G, i TS 24 h B L R R E Ak
0, rhts K J 30 S BT 0 Bt 9 S AL €5t B S I
SSEIRBERE, BIEA  B0r W, B iR e, B T
Jei T Jee J o /0 Bl 5l B S 2 | 6k b SRS
IR E S A AR
2.6 KEERETF(TNF-oIL-6)

RAE FANE 5, TNF-a 72565 | RIF B
a2 3 RIRE R IEH, 5 S AL,
Sepsis 4H55 1.2 KFEKLH BT &, Z5 B A 5114
X (P<0.01,P<0.05);1L-6 5 | KI+ B {H )G

TE: 5 S HAHLL, Sepsis A BWPRSE L T W J5 S (8] TH i
B

B2 Msh PR i
Note. Compared with the S group, the status of animals in the
sepsis group became deteriorated quickly and then recovered
gradually approaching to the normal status.

Figure 2 Animal status in two groups
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sepsis group was quickly reduced and then recovered slowly.

Figure 3 Animal weight in two groups
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Note. A, Sham burn group. B, Post burn. C, After PA inoculation.

Figure 4 Changes of wound surface conditions in mice before and after model establishment

.5 SHME, * P<0.05, ™ P<0.01,

B S RFEAHS TNF-o IL-6 9355 S 4 L
Note. Compared with the S group, *P<0.05, ™ P<0.01.

Figure 5 Comparison of TNF-o, IL-6 with S group at different time points
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Note. Compared with the S group, *P<0.05, ™ P<0.01.

Figure 6 Comparison of liver function with the S group at different time points
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Note. Compared with the S group, *P<0.05, ™ P<0.01.

Figure 7 Comparison of renal function with the S group at different time points
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Note. A, S group. B, C, D, E and F, Sepsis group at 1,2,3,5,7 days.

Figure 8 Comparison of HE staining in liver with the S group at different time points
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Effects of aqueous extract of asparagus on the proliferation, apoptosis and
migration of colon cancer HCT116 cell

ZHAO Jianing' , LIANG Huiling' , YANG Xu', LI Yanju®, WANG Feiging'~*, TAO Yixi’, WANG Kun’,
YAN Xuemei’, LIU Yang'**
(1. GuiZhou University of Traditional Chinese Medicine, Guiyang 550025, China. 2. Guizhou Medical University, Guiyang 550004.
3. the First Hospital Attached to GuiZhou University of Traditional Chinese Medicine, Guiyang 550001 )

[ Abstract ] Objective  To study the effects of water extract of asparagus on the proliferation, apoptosis,
migration, and invasion of human colorectal cancer cell line HCT116. Methods A CCK-8 assay, colony-forming
experiment and EdU/Hoechst 33258 fluorescent dye test were performed to detect the inhibitory effect of water extract of
asparagus on the proliferation of human colorectal cancer HCT116 cells. The apoptosis rate was observed via Annexin V-

FITC/PI flow cytometry. The detection of cell migration and invasion were investigated by a wound healing test and

[EEWA KA AREES(82160519) s BNARHITIHH ([2017]7140.[ 201812759 B4HBHA 3% 2022 ] — i 181) 5 S i B4 s 1
H(ARME[2019]9-2-2) s BEHERIBE N (2019) 44 145 46 55,

[EFEBN IR FT (1996—) , B 7+ s 4, F98 5 10 < B B2 25 B 96 I B 5% E-mail ; zhaojianinghao@ 126. com

LEEEE X (1978—) T B4 S0, 84 BFFE 05 1)« B EE 25 BIVA MR . E-mail ;1y7878@ 163. com



P H A PR 275 2022 4F 6 A5 32 455 6 4] Chin J Comp Med, June 2022, Vol. 32,No. 6 15

Transwell invasion test, respectively. Real-time PCR was used to detect the mRNA levels of genes p53 and Bax. Results

Compared with the control group cells, the HCT116 cells that had been treated with water extract of asparagus for 24 h were

significantly fewer in number, adhered to the wall less firmly, and exhibited different degrees of nuclear pyknosis. The

water extract of asparagus could inhibit the activity of HCT116 cells and promote apoptosis in a dose-dependent manner.

The result of a colony formation test, EdU/Hoechst 33258 fluorescence staining, wound healing test, and Transwell

invasion test reveal that the water extract of asparagus inhibited cell proliferation, migration, and invasion. The Real-time

PCR result show that the water extract of asparagus could upregulate the expression of apoptosis genes p53 and Bax.

Conclusions

The water extract of asparagus can inhibit the proliferation, migration, and invasion of colorectal cancer

HCT116 cells, promote their apoptosis, and lead to the high expression of apoptosis genes p53 and Bax.
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Figure 1 12~72 h cell survival rate of cells in each group

VE ALK BRAL B K T4 50 pg/mLiC: K T4 100 pg/mLiD: K14 200 pg/mL,
B2 RITAKSERY HCT116 4 MY &S50
Note. A, Control group. B, Asparagus 50 wg/mL. C, Asparagus 100 pg/mL. D, Asparagus 200 pg/mL.

Figure 2 Effect of the water extract of asparagus on HCT116 cells morphology
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A KHIRZL B KIT4 50 pg/mlL; C: K74 100 pg/mL; D K174 200 pg/ml, S5XFI4HE, ™ P<0.01,

3 AU T B RE T LA
Note. A, Control group. B, Asparagus 50 pg/mL. C, Asparagus 100 wg/mL. D, Asparagus 200 wg/mL. Compared with
the control group, ** P<0.01.

Figure 3 Comparison of cell clone formation ability in each group

A TIRZ B K14 50 pg/mL; C: K14 100 pg/ml; D K[T4 200 wg/mL, S5XFIEZH LA, * P<0.05, ™ P<0.01,
B4 K4 EdU AR

Note. A, Control group. B, Asparagus 50 wg/mL. C, Asparagus 100 pg/mL. D, Asparagus 200 pg/mL. Compared with the

control group, * P<0.05, ™ P<0.01.

Figure 4 Comparison of EdU positive cell rate in each group
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Note. A, Control group. B, Asparagus 50 wg/mL. C, Asparagus 100 pg/mL. D, Asparagus 200 pg/mL. Compared with the

control group, * P<0.05, ™ P<0.01.

Figure 5 Comparison of apoptosis of cells in each group

W 5X AL, ™ P<0. 01,

Bl 6 4N p53 . Bax FEF mRNA FiE/KFAE1L

Note. Compared with the control group, “* P<0. 01.

Figure 6 Changes in the expression of mRNA levels of p53 and Bax genes in cells of each group changed
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WA KBLL B R IT14 50 pg/mL; C. R TT4 100 pg/mL; D KIT14 200 pg/mL, S5XHRAHEL, ™ P<0.01,
B 7 RITAKEEAXT HCT116 41T RS BE F1 A 52 0
Note. A, Control group. B, Asparagus 50 pg/mL. C, Asparagus 100 pg/mlL. D, Asparagus 200 pg/mL. Compared with the

control group, ™ P<0.01.

Figure 7 Effect of asparagus on the migration ability of colon cancer HCT116 cell

T A FIEZE B R4 50 pg/mL; C: K14 100 pg/mL; D K14 200 we/mL, 5% ML HA, ™ P<0.01,
B8 RITA/KEHAXT HCT116 4127258 F1 A 52 il
Note. A, Control group. B, Asparagus 50 wg/mL. C, Asparagus 100 pg/mL. D, Asparagus 200 pg/mL. Compared with the

control group, ™ P<0.01.

Figure 8 Effect of asparagus on the invasion ability of colon cancer HCT116 cell
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Screening of differential metabolites related to elevated blood pressure
according to metabolomics technology
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[ Abstract]  Objective To explore the potential differential metabolites related to blood pressure changes in
spontaneously hypertensive rats ( SHR). Methods We applied non-targeted metabolomics technology to study the
differences in serum metabolites between SHR and normal groups at 5, 7 and 9 weeks of age, screening out metabolites that

co-existed in rats of different ages. We then used SIMCA-P software to analyze the correlation between the metabolomics
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data and blood pressure and to discover its impact on blood pressure elevation. Finally, we used the MetaboAnalyst platform
to conduct a pathway analysis of related metabolites and to identify the related pathways that cause blood pressure changes.
Results Through database query, the following 10 differential metabolites that were present at different ages were
identified; choline, arachidonic acid, docosahexaenoic acid, thromboxane B,, uric acid, 16-hydroxyhexadecanoic acid,
dodecanedioic acid, cholic acid, 12(13)-DiHOME, and taurochenodeoxycholic acid. At 7 weeks of age, thromboxane B,
was positively correlated with blood pressure, while docosahexaenoic acid, uric acid, dodecanedioic acid, cholic acid, and
arachidonic acid were negatively correlated with blood pressure; at 9 weeks, docosahexaenoic acid, dodecanedioic acid and
bile acids were positively correlated with blood pressure, while thromboxane B,, uric acid, and arachidonic acid were
negatively correlated with blood pressure. Conclusions The arachidonic acid pathway is the main influencing pathway for
the occurrence of hypertension. From overall view, docosahexaenoic acid and bile acids have a certain antihypertensive

effect. Uric acid promotes the increase of blood pressure, while the correlation of thromboxane B, and arachidonic acid with

blood pressure is not uniform in the process of blood pressure increase, but they have important effects on the increase of

blood pressure.
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R AN]SR A L 2 S R A WA TR AT 3K T 284K (xs)

Table 1 Changes of systolic and diastolic blood pressure in the normal group and the model group of different ages

Jkies FIAIZ] SHR EH 4 WKY
Weeks W45 JE SBP (mmHg) #F3K)JE DBP (mmHg) Wi & SBP (mmHg) #FKJE DBP (mmHg)
4 139+6 80+3 1356 76+5
5 15422" 88+8 140+3 85+6
7 16023 * 95+6" 154+2 86+3
9 1744 1077 1566 845

T HIER AL, * P<0.05, ™ P<0.01,
Note. Compared with the normal group, * P<0.05, ™ P<0.01.

T A ER UM EW 4L B A TRGURN IEW 4L CIEE TRGUN B, D, i TAIUR
L

B 1 IEH 2 AR A A A I 60 R R AR B I A
Note, A, Normal group in positive ion mode. B, Normal group in negative ion mode. C, Model group
in positive ion mode. D, Model group in negative ion mode.

Figure 1 Total ion current diagram of normal group and model group in positive and negative ion mode
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Figure 2 Venn diagram of differential metabolites at
5, 7 and 9 weeks

R2 AFERKREIEA R 10 T2z Y

Table 2 10 different metabolites shared by rats of different ages

%' R JBifir ke PREA IS E] (min) RN

No. Name M/Z Rt Formula
1 AA% Choline 103. 1002 12. 658 CsH5;NO
2 A6 DU TR Arachidonic acid 304. 2401 17. 646 Cy H3, O,
3 T RN BR Docosahexaenoic acid 328. 2401 17. 381 Cy Hy, O,
4 M2 % B, Thromboxane B, 370. 2357 10. 557 Coy Hyy Og
5 PR Uric acid 168. 0272 1. 145 Cs Hy N, Oy
6 16-32 3175 BilR 16-Hydroxyhexadecanoic acid 272.2354 13.911 Cig Hs, Og
7 + 4% PR Dodecanedioic acid 230. 1514 9.493 C, Hy, Oy
8 JBfZ Cholic acid 408. 2879 10. 003 Cyy Hyy Os
9 12(13)-DiHOME 314. 2461 12.725 Cyg Hs, Oy
10 ARk 25 SR Taurochenodeoxycholic acid 499. 2973 10. 434 Cps Hys N Og S
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. SIEHAMLE, ™ P<0.01,

B3 A Ja] i R AR A A s S R X 2 P (s

Note. Compared with the normal group, " P<0.01.

Figure 3 Comparison of the relative content of biomarkers in rats of different ages

B4 10 Fp2= 5A8M 0038 B

Figure 4 Pathway analysis of 10 different metabolites
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A5 g ;B 7 Flg;C.9 Jiil,
B 5 S ErgE st
Note. A, 5 weeks old. B, 7 weeks old. C, 9 weeks old.

Figure 5 Correlation analysis with blood pressure
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(1. P EF ERABEE RIS, JLET 10070052, bt BT K24, Jb 5T 100081)

(HE] BB WEILIRSE 24k (complete Freund’ s adjuvant, CFA) WL TESTS 1~15 d #9914 52 B, By
BRE N A RN IR S22 3 3k o T e S Al R 22 5 R LA 96 1k IRy R G & B S AL B ST IR L B S %
Fik 90 H Wistar KEBEHL 4> g IE 5 4R CFA FESFE 5 1 X (MD1) 55 3 X (MD3) (%% 5 K (MD5) 5 7 K
(MD7) 5% 9 R(MD9) % 11 K(MDI1) 5% 13 K(MDI13) FI%H 15 K (MDI15) BRI, FERCAIA KR MR — L L
WUREEEA 200 WL (4 CFA , WLER A5 4H K Bl 20 00 AL TR P AT LA RS 13 0 R AR o (728 Ak 5 R FH L 2 28 M I A 0 45 28K B
JULPATZH 2R AN A1 JE i mp ek R A 5 5 ik HE Y (8% 15 5 41 . MD3 i MD13 41K B SR LA L B A T I 4
ISR R SEH A 2A 0 T, T X A KRR ZE SRR RR, &R (1) R LAULR IS CFA v] % & [F M
SRR LR BRI PR, (2) CFA LSS 24 h 5, AMEILAUR #82H 4 TL-6 . IL-1B I TNF-a (42 5 W
BIE, R AS PR E A EEEHES 13 RKERART R, (3)7F CFA HEHEH 3 KRHAZL kAl
LI R 3, 78 CFA HE)E 48 13 R LISAIERIE A 3, (4) 5 MD3 ZAH H, MD13 41 K R4 41 55858
A 2 S Ak S B L, oAb S 3 Th A ok AR B 32 (A AE B4R FH 55 -5 35 g 1 S 5 A 26 1 2E
W (5) CFA R R A LU ia SO S 3 R 1 3K P TR, AL Cel3 |, Crell |, Cael2  Cxel9 | Cxcl10 53L&
W CFA AT AT A S0R B A S e Fd R PE e i & AR i T R PR R, L P R Tl Ak I R 3 R e R TRl Y
GoPE B R HE T HERIE .

[RER] I ICsE AR LA S VIR 3 A0 R 7 A G SR 5 38 1oy P GRS I 5 Sy 4 )

[FE>ZES] R-33 [ TkERiIRAE] A [XEHS] 1671-7856 (2022) 06-0031-10

RNA -sequencing analysis of inflammatory pain hypersensitivity and
immune response induced by complete Freund’ s adjuvant
intramuscular injection

SHI Jingtao' , ZHANG Xiaoning' , CAO Wanying', HE Wei', LIU Yihan', WANG Rui®, SU Yangshuai',
WAN Hongye', QU Zhengyang' , JING Xianghong' , WANG Xiaoyu'*
(1. Institute of Acupuncture and Moxibustion CACMS, Beijing 100700, China. 2. Beijing Institute of Technology, Beijing 100081)

[ Abstract]  Objective To observe 1~ 15 days of local inflammatory responses after an intramuscular injection of

complete Freund’ s adjuvant (CFA), clarify the result ing immune response, analyze transcriptomics differences amongst
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different immune responses, and provide a reference for studies of muscle inflammatory responses. Methods
Wistar rats were randomized into control and model groups at day 1 (MD1), 3 (MD3), 5 (MD5), 7 (MD7), 9 (MD9),
11 (MDI1), 13 (MDI13) and 15 (MDI15) after CFA injection after CFA injection. The 200 wL of CFA was injected in

the left femoral biceps abdomen of the mice in the model groups. The changes in mechanical pain and heat pain thresholds

Ninety

were observed in the left hindpaw of mice in each group. The levels of inflammatory factors were measured in the muscle
tissue and peripheral blood of each group by electrochemiluminescence. Morphological observations of the local muscle
tissue on the injection side of rats in the control, MD3 and MD13 groups were performed using HE staining. The differential
expression of genes in the control and model groups was analyzed using genomics. Results (1) Intramuscular CFA
injection induced sustained mechanical and heat hyperalgesia of the hindpaw. (2) At 24 h after CFA intramuscular
injection, the levels of IL-6, IL-1B and TNF-a were significantly elevated in the peripheral blood and local tissues, and the
pro-inflammatory factor content in the local tissue was significantly elevated again at day 13 after CFA injection. (3) Local
tissue was infiltrated mainly by neutrophils on day 3 after CFA injection and mainly by monocytes on day 13 after CFA
injection. (4) The differentially expressed genes associated with the immune response are upregulated in local tissues in
MD13 group as compared with their levels in MD3 group; These genes are involved in biological pathways related to
adaptive immunity, such as Th-cell differentiation and cytokine-cytokine receptor interaction. (5) The expression levels of

pain-related genes, including Ccl3, Cxcll, Cxcl2, Cxcl9 and Cxcl10, were elevated in local tissues after CFA injection.

Conclusions

An injection of CFA can effectively stimulate innate and adaptive immune responses and induce inflammatory

pain sensitization, in which different chemokine family genes play important roles in the different immune responses.

[ Keywords ]

, . . . . . .
complete Freund’ s adjuvant; muscle inflammatory pain; cytokines; innate immune response;

adaptive immune response; RNA-sequencing
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AR DR K, DADTAl AR 122 0 45 v i el v
1.4 SirEHE

K SPSS 21. 0 B4k HEAT Rt b B, 342 B
DL BAR MR 22 (225 ) R, AP A IESM i H.
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(] B[] R B B UL A L 2 v TL-6  1L-18 355 F IE
W (P<0.05) , Hh CFA WS 13 d )5, R4
KEJRFRH L H 1L-6  IL-1B & & 43 1 M (36. 76 +
22.54) ng/mg. (5134.07 £2955.51) pg/mg, 5 1F &
HREA L RS, BA W R E5it 7225 (P
<0.01) (&1 2A 2B), CFA WLATES 1 d J5, B4
KEJHEBLAL LI H TNF-a 7% &~ (644. 33 £208. 81)
pe/mg, FIEH K F(52. 71+11. 41) pg/mg A 1t B
WA, ZF HARIEE L (P<0.05) , #EHEA
[ s 1) A BRJ) EB LA 4 2 b TNF-o0 359 55 F 1E 0 41
(P<0.05) ,Hrr CFA WLATES 13 d J5 BRI KR
JRIEB 20 2 TNF-o 75 5 3K B % i {H (1110. 99 =
541.99) pg/mg, 5 1EH 4K BAH LB 8 m, BoA
W B G2 24 5 (P<0.01) (B 2C) . RS 1
KA R RmFFHL P48 F+ 1L-10 514 (90. 60
+13.19) pg/mg, 5 IEH A K (141.35+£41. 42) pg/
mg A LE I FEAIG, 22 R BT G it L (P<0.05)
T AR AN [ s 1] A BRUJR) 38 L PR AL 2 P ot 4% PR 1L
10 HEHHBMFEFHRR, ZRAAGRIFE
M(P<0.05) (K 2D) ., $#&/RNLATES CFA J5, 4T
SRR LR L83 A TS 56 1~3 RFIER 13 K
G TR DS d v
2.3 AAES CFA Y XRINEMAHEEFESE
A

CFA WLRES 1 d J5 BRI K EAM A I IL-
6. IL-1B 7 & 43 % A (570. 45 + 225. 86 ) pg/ml.,
(14.30 £3.40) pg/mL, 5 1E % 41 K B (83.20 =
22.92) pg/mL (7.96+5. 05) pg/mL AH Lt B i 7125
ZRHAARENGITFE L (P<0.05), WEHEEA
[F el B =) S 40 A L o 16 TL-18 5 1F % ¢HL A
LGt 2¢ 2 5 (K 3A 3B) . CFA LIS 1 d
Ja LAY R BRI TNF-a 7% 500 (45.92+
7.19) pg/mL, 5 1E & 41 K FL (26. 65+2. 63) pg/mL
FHEGB TS, 22 R A S48 L (P<0.05) , &
HE e AN [ Bsf 1) K By #8410 JA] I TNF-o0 5 1E 41
MGt 22 5% (| 3C) . mighE I+ 1L-10 7Y
Er R AE TR LA ST CFA J5 625 I 18] f 725 1k 75 7
FEAR, RS 58 7.9.11,13 15 d, 4P i IL-
10 &R0 R (7. 041, 86) pg/mL (5. 68+2. 98)
pg/mL ., (6.10£2.96) pg/mL, (6.59+1.67) pg/mL,
(5.07+0.92) pg/mL, 5 1E % 41 KB (9.69+3.28)
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pg/mL AH LU B 1 B AIR, 22 R A St L (P<
0.05) (K 3D) ., #E/RMLRTESS CFA 5, RS
| RJifs S R B R R,
2.4 CFA FHEXNRIERMBALAEH WHEES
sEA

FET UM FIOAE R, A TS CFA FHEE 3
K (EBE CFA FHSHEE 1 K4 G bR MO0 Xt a3
RIEMIFZ M ) FIES 13 KK ERAE A X4, fifi
HE G0 )5 vk X Jay SR 2H SR 454 | 40 i B 28 HE AT UL %¢

TEH2H R BB 3k UL A 20 29 0 34 35 WG, 465 40 TE 3
ARILA MR, EBE S 3 K, Al L 2 5T
CFA Ja HURZH 8V I b AR, I B —
BOR IR 2 WA 2R, CFA FES SR 13 K, 12
TEAE LRI ZE 20 v (0 20 B 28 2 g AR 2L A oy 2
FIBAAZ AN, S/ DR MR A (18] 4) S 40
TS 22 SR R A T CFA TEST IR S5 3 REYAPE R
N2 [ B T A S0, T & A T CRA RS
13 R S N S FH 3 W 1k S B A

T A AU 45 2 ORI AR A s B ORI B 4 R s IR AR I S IE R ALALL, © P<0. 05,
1 LA CFA 3R B IRALARAT AR B Y SR (x£5x,n=10)

Note. A, Changes of PWL for mechanical stimulation. B, Changes of PWL for heat stimulation.

Compared with control group, ™ P<0. 05.

Figure 1 Effects of plantar mechanical and thermal pain thresholds in rats after injection of CFA in muscle

W SIEW4AEL, * P<0.05, ™ P<0.01,

2 CFA S R EUR AR LU RAE N T B BRI (x£52,n=8)
Note. Compared with control group, *P<0.05, ™ P<0.01.

Figure 2 Effect of CFA injection on the inflammatory factors levels in the local tissues of rats
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2.5 CFA FSXRRANPRAE D EH f7Z SR %
RREEERIEMNEEE

J T HE— A R CFA 75 S K BUILIA R AE
A G R T P A g F PR Rk 1) 25 57, TR ATKs kA
T CFA {ESHESE 3 KA 13 RINALREARBATT
B IN P 3T, SN T IE B SE 5 Y n] R 1
RATAGZE R AT S FRATIXTREAR ] RNA AH M iE

HHIERE4IML, * P<0.05,

3 CFA {ESHF 3% RVEH F & =

Note. Compared with control group, * P<0. 05.

FFT530r, B SA af WAL REAR 22 18] B 2 i X
AL R, 22 SN, R TG, fEfEtdlih,
RAGFENF LB, L Q value<0. 05 FRfExT 22 4tk
R Tf e, 76 MD3 4 KBS MD13 41 K iR =[]
Wi 1 5661 22 5 ik L, AL 4% 2950 A 8 2
PUAD 2711 AT IR, il ol B DUR R 22 55
EME LR R AR G L (& SB)

B2 (x+sx ,n=8)

Figure 3 Effect of CFA injection on the inflammatory factors levels in plasma

A IER AL B MD3 415C:MDI3 41, A1.B1.C1 15105 A B.C B R @IS HEIX (ORI
B4 FAKFRFHLURILE (HE J0)
Note. A, Control group. B, MD3 group. C, MD13 group. Al, Bl, CI is the enlarged diagram of the black block area in

the A, B, C diagram respectively.

Figure 4 Local histopathological changes in rats in each group (HE staining)
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ZIa AT 2 RN L HEAT GO Thfie & et
M KEGG 38 % & S 04, i — 2046 78 22 53 ik R A
S S5HEY e, MBI, 5 CFA TE4GTE 5
3 RIYPRIEL LA, 5 13 RIYRAEL LU
GO BN EY) IS 8 T2 e RGN B I
(19 1575 40 S5 IO 1Ak B o A | A 4 I PR 45 (BT 5C)
KEGG & 4R /T4 R on 2 B NS 5 T BOBEHA
MR R 05 T BRUIn TOR S 3 20 PR - 2 i A
T2 RA B AR Thl F1 Th2 4000534k T 40 32 14
Tl NF-«B {551 % 1L N 1 {5 5 18 A
(F5D) . UEHIE 13 RAYRAEALUHAEAE ] B AYHT
JEE i A I R RO M LR X 5 1
IR S (Y D BEAR AT o

2.6 CFAESESHMEEMENMERERENERS
BHAXERRENES

WF5E N 53 2k S0 B AT SCHR b 8 A 58 PE LA AN
R AR OC Cl3 B E AT R A R O AE
(‘protein protein interaction, PP1) P 4% 43 ¥, £ 1E %
4145 MD3 10 MD13 Z1AH LAY 25 57 05 P9 1) 4%
Pl e, 43 5 S5 24 #0130 ANJERH s PP AR #T
T3 AKX A B AL FE Cel3 |, Cacll | Cxel2 | Cxcl9
Cxcl10 25 (& 6A (6B) , ] L3 3 [H] 5 5 73 A e
3451 FPKM ( Fragments Per Kilobase of exon model
per Million mapped reads) {H , 2 il #4 & L)L J& 7 H 79
FEPTEA AR RIBAKF- (B 6C) . HIEAT DL CFA TE
¥ b3 DA TR 7K 2 TIE R AR R,

TE A RRAR ] RNA AR CHE M 5 b BLESUE SR R BEAR T IR AR G 80 R (1 R BRBEI 1, R IR
i Z AR AR A B RE 1o 5 B 2 25 S 3R IR B IR L B B A s 8 B R PE RS [ B AR i Y 3 3
f58035 4K (log, fold change) , PAABHR 7R Hik 22 519 B E VE KT (~log,g Padj) ;€. GO WA 5
MD3 ZHAH [, MD13 1 rp L9810 22 55 3R ik B Ir & 5 I AR Wid 2 5 D . KEGG & 40 HT

B 5 RNA-Seq /1

Note. A, RNA correlation analysis between samples. Value within the square represent the correlation

coefficient R? between the two samples. The closer R* value is to 1, higher the similarity of expression

patterns between the samples. B, Heatmap of differential expressed genes. Abscissa indicates the

expression of multiple genes in different samples (log, fold change) and the ordinate indicates the

significance of the difference in expression ( —log,, Padj). C, GO enrichment analysis. Biological

process involved in upregulated differentially expressed genes in the MD13 group compared to the MD3

group. D, KEGG enrichment analysis.

Figure 5 RNA-Seq analysis
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1A MD3 41 Cel3 FH5HY PPT IS S3HT ;B MD13 20+ Cel3 AH3CHY PPT I8 4347, AR K
WL G i 2 C B a6 3Rk m 3638, I R R R 235, D. 5 MD3 41t " P<

0.05, ™ P<0.01,

B 6 PPI L5 R
Note. A, PPI network analysis of the Ccl3-related in the MD3 group. B, PPI network analysis of the

Ccl3-related in the MDI3 group. Larger volume indicates more gene junction points. C, High

expression is shown in red, while low expression is shown in blue. D, Compared with the MD3 group,

*P<0.05. " P<0.01.

Figure 6 PPI network analysis and heatmap

HiE MD3 20K BRAH HE, MD13 20 K [ R 3 4H 41
Cxel9 , Cxel10 H& A Y 2 15 K SF B 8 74 5, 0 Cel3
Cxell I Cxel2 FEHFRIRAKF-I WA (K 6D) , [E]
AR 7 P B 2 7 25 v g o O G i TR e A Y 22
S, U AR [R) B4 e g 22503 3 8 3 AS TR) A e AR R 7
LR BRI M U R FEVE R

3 itig

AT B 15 CFA AT 5] 2 e FR4E
PER AL A A i, 3 R 5 21 4L S 1 4 M T
N, RSB A1 E A 5 AE L 20 11-6 . 11-18
HTNF-o (7KFAERE TS 24 b BT, Jail 4141
H A R W AR RS 13 R TR , A TE
X RN ] 34 T A S S g R FRAT
TEWRER 5 T E AR AE AL 2P ) 41 TR 7S 25 5 4
CFA TESIE S 3 KM 4 Pk BV 2 vl 84 G % T A
SRy, TR A TUESHE S5 13 KA 9P N 42 ph 3k 17
PEGIEIT AT 00 38 2 55 S 4000 3 4 BT, 0% 21 AH

XHFIEGHE S 13 K, 78 CFA TEHHE S 3 KR4l
U 55 G 05 LW AH G Y 22 S R A R TR 1 9 O 4 oim
B ZR GNP A Ak BHURN B 1, Herh i K 2] Th 28
LA 534k AR B R - 32 AR AR AR P 45 H AR M ii
B, CFA VES 5 JR 0 20 2 v i SR OC 56 R i) 3R 3k
IKETE 8, A4S Cel3  Cxell ,Cxel2 . Cxel9 Cxcl10 255
S

1 CFA Jrifs SR IEAT S g2 SO, 1 ) il Fn 46
iE ZH S AR 58 PR 2 iy A B4 A AL i v A
LA BT R . T A0 A e A AR SR
L) 56 S A A N R T voll A 32 AR TR TR
MNP A S BT, G4 148737 M o ( G2 e 5 -
FRe ) ML T ALZ I B RIR S e A
JRUAE S IE SR 758 7 Db R B R RE A ot (A0 1L-6  IL-1B
TNF-a) , 5 05 F P I SZ i 28 AR AR N 1) 52 1R 235
B WA F RS2 ph 28 T0 sh AR A7 FREAR B 1 vl
7 (T, 5 S0P R SRR B S B L A
FEFRI RN ST CFA 1] B 58 BRAIC S R XT AIL Al
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YRR 9 I (3 h) | RIS 28 2 v TNF-au
IL-18 1 NGF 7K~V 5 w55, 7E3F 5 CFA B 1 h,
JENCTEST TNF-o I B 35 2E 3R R 4E M9 38 1
5 BEJ B A R A0 R R AR 1T {2
B — 5 0 i 8 A A SR iR Y 3
[ AR LA MR 40 i R 32 P B I R BETER, R
B il B R e OV L, 58 B 1A Bee L > i
MR A R Y A R T A R MR T Y
00 B X R T e R 0 L ) R BRI 2 B O AR 1A
Az TR rh R A AR T A R R A R
GBS R S o AR = D1k e = ! 1 LS R vt o)
HEASARETBAL, B 1E 40 M i 0k — 23200, Jf (2 ik
PR — W AT T AL, 1 X R T 4 % R BRI
B, AR A S A TSR >, X R T AR ST
FRIRIEH A 1L-6 IL-18 FHAETEST CFA 24 h
JEIEHIEMR A S, 4L 20 TNF-a KSR R T
T, D2 PR 8 A Y TNF-o 35 Bk Y8 T
I

% 1 3R B R T R v R 40 i A, A I A (LA
KB UVRR OGRS AR 20 B ) Xof i ko B e S A 7 45k
W AW AR S | B8 2] 5 | bk B 45 91 & B L,
WPUF R S0 25 T AR AN, Th 41 i 3 i 52
K3 DC 41 A MHC 11 2843 F 38428588 52 10 0 v
Z KUK, T U A 43 A6 7= A2 A 6] 0 The 4007 20
JL 220 A M e Y K, AR ET AT CFA
B 0 LA 2 1 T A 780 A A (361 9 928 AR g
B g2 I 25 BE R R Tk KO- B A8 Ak, % 25 S Rk LA
HEAT GO TIREFN KEGG &£ Hr, WFoxas Rz,
ERREAENEESST Th 4101k Rapl {55
i NF-kB {55 18 6 A0 20 At PN 7 32 PR oRA B4 55
FEEY) S B B A S e N A ) R Th 4 il
ZHAAL R T AT B 2 SN B JE HRA, 43 16 41 i 1A
F(FEZ Ny IL-2 IFN-y I LT) |, fdf 0 4 2 B 3
b AT 388 5, I 9 BRF T HC Al e D 2 36 40
MHC I1 2853 TRk NK 40 AR R IR s 20
Jt, REAZ 38 3 R I 200 M B R 11 RS A TR e R M 2
W, DR A 4R PR - (TFN-y 1 TNF-o0) 2 JE %6
AEYT L Th 4 USRS R B BT IR, B NK 41
51155 200 935 A s e R g 1) A0 P s 2, e P A0 e
GPERI N o A6 J0E Ja W4 U TNF-o F Bk R T
Fi AT AT NK 4010, 17 TNF-o AR B0 i SLaT LA
PSR IL-6 IL-1B KT

TE CFA 15 S AN [R] 5088 K20 BF 3, f i R e

T R L PR A 25 S v R ORI L TR
TRV 105 3 PR A5 B DA J 5 5 1 S a2 25 p 48
JCEIEHE R a2 n A sk L s, P AR
T F T X e 2890 2 [R] & A B AR A DX, TR o
JERE B EBE M HMEMD . TS Rk
SRR A5 40 T e SR A2 483 ek R rp A A 28 R A e
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FEPRAH G BRI 5 HIR 1 1 % XS RS T
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N5 5 400 G 8 B8 2R 7 8 4 26 0 R TR A
iy fe) b 22 e B 2 (P AR P A RS
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HH B AR BB A0 AR R O TR] Bs) A Bl 2
BT £ rb S22 I S5 240 R /0N 56 5 440 L ) 985355 | I
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Comparative study on imiquimod-induced psoriasis models in mice with
different immune states

ZHAO Ya', WU Yayun'?, LIU Lijuan', ZHAO Ruizhi'*”*
(1. the Second Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510006, China.
2. State Key Laboratory of Dampaness Syndrome of Chinese Medicine, Guangzhou 510006.
3. Guangdong Provincial Key Laboratory of Clinical Research on Traditional Chinese Medicine Syndrome, Guangzhou 510006)

[ Abstract] Objective To explore the effects of different immune cells and nonimmune factors on the pathogenesis
of psoriasis. Methods Balb/c mice, nude mice and NOG mice were each divided into a blank group and model group,
with 10 mice in each group. In the model groups, imiquimod was applied to the back skin of the mice to induce a psoriasis-
like model, and samples of the skin and spleen were taken after the last application of imiquimod. The pathological changes
to the skin and spleen induced by imiquimod were observed, and skin inflammatory factors and energy metabolic factors of
the skin and spleen were detected. Results Compared with the normal group, the skin appearance and pathological tissue
of the model group in all three mouse types showed psoriasis-like lesions, and the levels of inflammatory factors (1L6,
IL17, T1.22 and T1.23) were significantly higher. In the model groups, the spleen was swollen for all three mouse types,

and the pathological spleen section exhibited a larger white pulp area and higher amount of lymphocytes compared with the
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blank groups in the Balb/c mice and nude mice. The activities of Na*K*-ATPase and Ca** Mg®*-ATPase in the skin and

spleen were lower in the model groups. The relative severity of the three models was as follows: Balb/c mice > nude mice

> NOG mice. Conclusions Immune cell activation, especially T-cell activation, plays a key role in the pathogenesis of

psoriasis, but psoriasis can still be induced in animals with a severe immune deficiency. A decrease in ATPase activity,

which is a non-immune factor, may also be an inducing factor of psoriasis.
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Figure 1 Skin morphological changes and PASI score of three animal models of psoriasis induced by imiquimod
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Figure 2 Histopathological changes of three animal models of psoriasis induced by imiquimod ( HE staining)
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Note. Compared with the blank control group, * P<0.05, ™ P<0.01.
Figure 3 Comparison of IL6, IL17A, 1L22 and IL23 protein levels in the skin of three animal models of

psoriasis induced by imiquimod

52 AR RRALELARS, ™ P<0. 01,
4 Rng SRR S AUE W 3 RS PR IR AU S BRI B ) AR
Note. Compared with the blank control group, ** P<0. 01.
Figure 4 Comparison of spleen appearance, spleen index and pathological sections in three animal models of

psoriasis induced by imiquimod
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Figure 5 Comparison of ATPase activities in skin and spleen of three animal models of psoriasis induced by imiquimod
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Isolation and culture of Leydig cells from tree shrews and studies on the
characteristics of Zika virus infection

DENG Wei'?, JIN Liangzi'”, KUI Xiuying', WANG Wenguang', LI Na', TONG Pinfen', DAI Jiejie'*
(1. Institute of Medical Biology, Chinese Academy of Medical Sciences and Peking Union Medical College,
Kunming 650031, China. 2. School of Life Sciences, Yunnan University, Kunming 650091.

3. Kunming Medical University, Kunming 650500 )

[ Abstract]  Objective To establish a method for the isolation and culture of primary Leydig cells in tree shrew, to
explore the infection characteristics of Zika virus (Zikv) on these cells, and to provide a basis for research on the damage
and sterility of testis caused by Zikv infection. Methods A 3-month-old male tree shrew was sacrificed with 0. 4 mL of 3%

sodium pentobarbital anesthetized and the testis was collected. A single-cell suspension was obtained by combined digestion
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with collagenase IV and trypsin. After purification, cells were identified by fluorescent staining with 3B-hydroxysteroid
dehydrogenase, and the ability of cells to secrete testosterone was detected by ELISA. Tree shrew Leydig cells were infected
with Zikv, as were kidney cells from African green monkeys susceptible to Zika virus for comparison. The viral loads in the
cells and their culture supernatants at different time points of infection were determined, cytopathic changes were observed
under a microscope, and testosterone content was determined by ELISA. Results The positive rate of isolated and
cultured Leydig cells identified by 3B-hydroxysteroid dehydrogenase was as high as 98%. They proliferated rapidly and
continuously secreted testosterone. The forth-generation Leydig cells secreted 1.253 and 1. 163 ng/mL testosterone at 0~
24 h and 24~48 h, respectively. Upon infection of Leydig cells of tree shrew with Zikv, the virus copy number reached
2. 15%10° copies/mL within 6 h, the cells’ ability to secrete testosterone was basically lost after 48 h of infection, and
cytopathic effects were seen on the third day of infection. Conclusions A method for isolating and culturing Leydig cells

from tree shrew was successfully established. The findings showed that Zikv could infect Leydig cells of tree shrew and lead

to the loss of their testosterone secretion function, providing a basis for research on the mechanism by which Zikv affects the

reproductive system.
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A Mot 7, 3600 LCs 5 Zikv BRYL S AL VIH
5 (A ELAR BRG] i N B

LCs FZM0 T AN /NG Z 0], 2 52 AL = 240
MR > —12 AEdg B | 2 B R G g A 2 S
W5 1 LA 43 5B A I R A S, R SR L o —
RENS /IR SEER A A w] (2 04 7 ) S A= 5
AR ERE , USR58 A FdE T g, K2
95% [ IEVEL R th H oM BFST R B LCs Bk Bt
O SEUEME R B =D AN B R SR A
TSR 1 LCs ] B4 A AfF 5 H AR SCHL I RN |

LCs 7 S AL MLE AR 2% ~ 4% Brm i b
HaifbxEE gk, BRrst T LCs M B iR £ E5A
BB 43 B k7| 21 20 Bl BE RS T fk k"
percoll % BERH R B0 4 JLRR O 5, BLIR 4 78 3k
Xof AR A K, A 2 B BE vk 2R A K 22 LA I
B, percoll 25 FE A6 B 5 0o 7 45 1) 9 40 A7 A
A dn i, 3 R B — Ty i e DL S B LCs 43
g

P ( Tupaia belangeri, tree shrew ) 7545 # A=
b B RRA R At 351 45 g L R e PR Y S W e
PEEWG G R HEGE TIEAR KK B Z AT A
PRI A I 5, B A5 7 AR R ) g A
YLD IF R G0 9 AR TR R 2 2R 0 9 G
RIS ORCR S ALY 1.Cs KR 54k

tree shrew; Leydig cell; 3B-HSD; testosterone level; Zikv

Tk IFERG B SR TR AL (percoll 5 FEHHJEE 500 K
25 5 W RESE Ty B ali Al T SN &, LA LCs J AR
SR MARAR Ty %, D M PR T A S A 5§ (1
SR ATRL i Zikv X LCs YR AR PERT ST, 2
A7 Zikv YR SEALANMIRE Y T Zilew UL
A B R G A G ST P L S0

1 #RFFE

1.1 Rt
L1 S8

2 HU 3 %t 3 G i T VG I AR R, R R 95
~110 g, H B 2R 2 B B2 2 A W) 2 i 5 o A il
o T G U5 O A 77 6 [ SCXK (1H ) K2018-0002 ] 5
JITA SEBG 34 A [ B 2 Rk 2 B IR 2 A ) 4 B 53
o i A SR G R O E AT [ SYXK () K2018-0002 ],
ARSI 2 v [ B 2 B2 B BR A AR W 2E 0 Y T A
(DWSP202008014 ) , Jf- 38 1 5 55 3l 4 i FH i) 3R I
A A BN
1.1.2 JREEE

Zikv GZO1 #k , th 42 R 2p b2 e 28 U B4 15t
I
1.2 FERKFSMNE

DMEM/F12 5 3% 3 ( Gibeo 23 W) 5 B 4 Il ¥4
(FBS, LA {631 Biological Industries) ; 1V 7Y 5 5 i ( b
AT ;PBS(EE Hyclone) ;0. 25% trypsin-EDTA
JEAR i -5 8 R (£ Gibeo) ; TC MLVE AR AT
(Z£[E Cyagen) ;Testosterone ELISA kit( i3 AK)
3B-HSD /MR FEFE 1eG PUiA (Santacruz ) ; 7 AR
AYZEPT R [gG (FZ[E Abcam) ;9 5 RNA HEHGXH] &
QIAamp ® Viral RNA Mini Kit ( % & Qiagen ) ; One
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Step Prime Script TM RT-PCR Kit( H X TaKaRa) ,
W& E RN Co, ‘Eﬂiﬁi%?g(%@ Forma) ,Zﬁft_l%@
20 HL (32 E Beckman ) ; 4 g 31 £ (35 E Bio-
Rad) ;{88 2¢ 6 A2 863555 ( H AS Nikon)

1.3 ZWHE

1.3.1 MR LCs 235 4lifk

B3 H 8 0 M A R, I 3 5 0. 4 mL 3% )%
L LL Z MR IR AR ST S, TE R B 52 L, 75% iR
20 s, BUH G A PBS whik ol & 2B, A
Heraguard ECO #8145 T AE &, FHIR Bl 8T ek 1 25 bk
SEALAY AR B S Rl A8, /N0 BRCHE SIS LA 2
BT D-Hanks Y0 JC B 35 95 LA, YRV 2 i,
FHIRR SR H BT R 5 e A B N . IA T mg/mL
IV 5, A 37°C 5% CO, B3 35481 F 30 min,
1000 r/min &0 5 min, IA 0. 25% R L 10 min
Jei A L3 B85 TR B2 W Ak, WA IF TR A, 8
YRR 40 B 40 R0 W A 3 18 22 43 0
AN, WEEF 15 mL B0 4 1, 1000 +/min B0 5
min, 7 &, 1A DMEM/F12 3% 73 W o B 40 i, &
BB 1R,

Alifk 75 1K F percoll % BRI B0 B4y
A5 S Y 20 i B VRN T AS [R] 88 B BE 1Y) Percoll 43
B, A3 B A8 RS ) L BRI R 60% (37 %
26% 21% ,4°C 3000 r/min 5.L> 30 min, Y4 37%
H160% Z 18] A0 ML, J5 ) DMEM/F12 35 5% 1 % B
FREEEIE LA 1500 r/min &0 10 min, JLEE A 5
A IS A FR T, TR SIS M, W o s Al Ak A5
B 40 M BB TR, 5 R B Z T 1x10° AN IR E
) 2 A Y, 42 b 8% SR R Bl 85 SR AP 37°C, 5%
CO, ¥EFEfa iR 192 2L J7 o DMEM/F12 3557
FNN10% FBS 1% 75 -85 2% . MLHT A bk &4
/i S A R L Ath, 2% 40 i, AR B[R] 5 40 i R S
G BE S TS [R], ZEARAR)S 6 h BRI R DL &
Frzedm ik s aife B iy, 55 2 RS 3 A0 4 i
Y WA BRI — A alifl
1.3.2 M LCs e s

IF1) J5t 240 f 45 5 SR Y 33 — 3 2% [ e &L g ( 38
HSD) %5k Fralifb)a 6956 3 A7 24
LA, RN K 709% ~ 80% I, W R 953k | PBS
PE 3 WK, BHR 3 min, A 4% 2 5 HEE [ 5 20 min,
PBS &k 3 YK, £:YK 3 min, A 0. 5% Triton X-100
FIRIFE 20 min, PBS ¥k 3 WK, K 3 min; 5% 111
AT BT 30 min, PBS ¥ V% 3 ¥, &K 3 min, LA
T B 1) BRI 3B-HSD —Hi (B LA 1:50) , [A]
A5 X B EL (i PBS) |, 4°C M B 1%, ¥ FL AR H

PBS WUk 3 W, 5K 3 min; BEOG AT AR
POETPU(1 : 400) EIRMFE 1 h,PBS WEVE 3 K,
K 3 min; AIA DAPI 4 4% % & 2 min, PBS 757t 3
W, EER 3 min, BT OO0 BB T HIREIE
1.3.3 BRI LCs B9 58 2R 5

WAL 05 3 48 LCs T Ak U0 I B i, ¥ B
FL1x10° DM T 48 fLik, & 1~7 d 37 44,
FRHBEE 2 D EIFL, NIER S R] R AP 24 b W 2587
FEWIFHACTIEL, O YIE, LAES IR ] R R A |
Y1 it 5 5 N AL B2 i A i 2k
1.3.4 B LCs 430 SE R /K - 58

¥ A Testosterone ELISA kit 6 ] 52 Ff 7K S | 4
R 4 REE 710 LCs #2 1x10° M fLEER T
12 FLBR GBS SR, 2 )5 B 24 h BB b5 329, 43991
FERG SR 24 48 h J5 WS TR, B A B ) A i 3
ANEEA I 5 SE I i, BOF4(E
1.3.5 ZERMNERERL LI

P XTECAE K02 3 A0 LCs FH 0. 25% k&R
R LR, LIS R A2 T 13107 A REfL 3
F24 FLARIN, 24 h JEHE2E RN EE (THE 1x10°
copies/mL) LA MOI=1 &L 4], 7E YL 5 2,612,
24 36,48 .72 F1 96 h HF [i] pi e 4 20 g A 35 W,
QTAamp” Viral RNA Mini Kit 17 £ $2 U R, RT-
qPCR R a7 2% 2, W 0e ™ LS 4 e e &5 A8 4k
FELAXT R0 B 5 B Vero 40 I+ 48 [R) 25 BB AE Xt
EESEE

TR AN I S WA AP 5 - A3 T R e A
Ml 2 h J& , PBS PEwAR W B A5 8, W 1 mL 20 i
REFR, 73 BIAE 12,24 36 .48 h W B & YL 41 A xok iR
ZH BRI (S TR) A ) B S e 4 %o A A A S L B
SR AENE () [ — A~ FL, A Bsf ) AR 3 AN REAR ) | TR
BFARMINT 1 ml K5, 58 4 vk FEOC He 72 W 0 7 Azl
BT BOFAIE,
1.4 SFitFEHZE

KH SPSS 17. 0 Geit2# 8t AT Bl Ab 3, %k
T PR e bR 22 (xvs ) F2718 , K FH R WG 0k <7 REAS
) ¢ K98 AT, P<0. 05 RREFAGIFE XL,

2 #R

2.1 #ENLCs AEEMBRMETE
2t percoll % FERRE 2500 B 5 A 6 h 5T
RIEE SRR 559 2405 3 RIS A TG
K (B 1A) KR E 7 d #4750 1 B, 75
AR RS % 6 h SR 4RI, 25 BRI BE 1) A ANl L ; 1%
25 3 AUF AN TG VETT dR S , BRSPS 5, 41D
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EHAVRRIIR (K IB) , Z R 1 3~5 1%
fREP], 25 6 UG, B SRS S AE 1k, 40
TR A ol A i, 9 G, (R A ol A A R (L
1C) Bl 40 i B0t i 3G 22 | 44 Jifd a] iy 55 BR R ik £
ANTEB &, TGP IR AE R e B (L 1D) |, i ml A
EAEE 15 R E,

YRS 3B -2 2 T W S i SE 5 B ) 56
HEREZ — NN LCs %888, 3B-HSD HupEse
JEMEE R, ANHE 34 R B 2 2k IR IR Fir 43 8 15 37 1)
YA LCs, HANMILERE =ik 98% L |, VLKL 2.,

2.2 Bl LCs 385 & E

SE LR BT A A i g R s FERE IR 3 d
HEFHAIGH , U5 R, X BN K, 3 ~5 d g
FEW, FORATERESS 3 RN T e 22905
L3,
2.3 WD LCs 2 il 2R iE AN

TRt EEG B 72 WO R0 5 3o G 0 &5 SRl s, 2 4 AR
557 ARBY LCs 7E853% 48 h PN AEMS 70 I 52 R | 73 Wb it
TE 1. 1~1.3 ng/mL 247, ULPH /0 38 1 LCs HA FR4E
STILSEERIEE ST, WK 4,

A LCs HFREE 3 KB SESRHT 340, CH9R58 6 A, DB RER 15 48,
Bl 1 BRSSO

Note. A, 3rd day of LCs culture. B, 3rd generation of culture. C, 6th generation of culture, D, 15th generation of culture.

Figure 1 Morphological observation of Leydig cells in tree shrew

{1 :3B-HSD : 3B- RS [H BB F M ; DAPL:4” ,6-— JoK-AL-2- L BE S| ; Merge : 33-HSD Al DAPL FI45 5 .
B2 ARSI AN 3B-HSD S st S
Note. 3B-HSD, 3B-hydroxysteroid dehydrogenase. DAPI, 4’ | 6-diamidino-2-phenylindole. Merge, Combination of 3B-HSD and DAPI.

Figure 2 33-HSD Immunofluorescence ldentification of Leydig cells in tree shrew

TELCs R4 0.1.2.3.4.5.6.7 RIVANIEUE
B3 AR S AL ) T A B b i i 42
Note. Number of cells on days 0, 1, 2, 3, 4, 5, 6 and 7 after LCs
inoculation.
Figure 3 Tree shrew testicular Leydig cells

proliferation curve

TE:P4 . P5.P6 P7 43I R R LCs 55 4 £ 55 5 U585 6 AURIEHE 7
R B 4RER 710 LCs 7£ 0~24 h 1 24 ~48 h P22 43 00 5 1Y
He#L
B4 AN [l S AL ) 5 240 L S 0 0 0
Note. P4, P5, P6, and P7 represent the 4th, 5th, 6th and 7th
generations of tree shrew LCs, respectively. Comparison of testosterone
secretion in 0 ~24 h and 24 ~ 48 h from the 4st generation to the 7th
generation LCs.
Figure 4 Determination of testosterone secretion capacity of

tree shrew LCs at different passages
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2.4 BRILCs BRAEFREEHEFENE

By g R W] 36 h I LCs © 4 KA,
96 h JL-T- WL 235 4 B, 7 96 h B %o HE 25 41 g
JEASIEH 5 Vero 21 M 7E 18R 4% 96 h J5 A4 Ak W 4% %
R0 2 B g AR , 1A U LCs b Vero o oy e
Zikv, W& 5,
2.5 HpEFEERRSHEENE

RT-qPCR 258 %K, &Y% 2 h J5 LCs 4 s
FEHE 1L 1. 93x10° copies/mL, H. 6 h ]F2E T+
KENEAE 2. 15%10° copies/mL,36 h Jo BT 4 sE
TSN Rk A T T I, 4B L R T e B A
TR 12 h el B FF, 7F 48 h JF ik BIE(H 1. 3
10° copies/mL; Vero 4l il /8% 36 h J&5 4 it W 5
AT, B 96 h R EE AN B TE EE

BEHE DVBUNT RN LCs, %6 BH Zikv BERSTE LCs
ST S T B = e AW oE N O
2.6 Zikv B EE 2 H (8] R 2 A 52 R 4y i B
ME

ELISA 52 i /K P-4 5% W7, 1E 8 85 9% 1)
LCs 7E T 36 h N, H 22 43 Wb 4 1. 168 ~ 1. 352
ng/mL, YL FERHGTE 36 h N 40 i 52 6 0 s i
1.051~1. 156 ng/mL, AR T 1E & 557 i 4 i, IF H.
TEIRYL 36 ~ 48 h [N S2[H 43 Wit T BEF 0. 122 ng/
mL, I 1E 5 35 5% 00 40 AT S8 ELAG TE 4306 ST 1Y) e
1,03 1,133 ng/mL, I Ho 40 5 I 5E 25
T YL L FUGT HE 2 A% 174 36 200 it 50 70 U o st
6] N TG i 35 25 57, 0] Ziky SRR LCs AEAS 1 H;
2T 3 MARE )T B G LI 7 .8

FE A LCs YL ZER IR FE 36 h; B LCs &Y 96 h;C:LCs 96 h XFHAL ;D Vero YL ZER IR 36 h;E: Vero JEY 96 h;F: Vero 96 h X R4,
Bl 5 ZESJRRYLp i 52 AL B BTN A AN Vero 40 LG 522 M AR
Note. A, LCs were infected with Zikv for 36 h. B, LCs infected for 96 h. C, LCs 96 h control group. D, Vero infected with Zikv for 36 h. E,

Vero infection 96 h. F, Vero 96 h control group.

Figure 5 Morphological observation of testicular Leydig cells and Vero cells in tree shrews infected by Zikv

T LCs M Vero 7EEEYE Zikv JF 2.6,12,24 36 48,72 96 h AU AN |- 3
TR
B 6 ZE-RpaE YL SEALIA AR Vero
B e 1 A 2k
Note. Viral loads in cells and supernatants of LCs and Vero at 2, 6, 12,
24, 36, 48, 72 and 96 h after infection with Zikv.
Figure 6 Virus proliferation curve after Zikv infection of

testicular Leydig cells and Vero cells

T LCs FERR Y, Zikv J5 12,2436 .48 h i 41 M 8 5 18 % X IR 20 Y
HeFL,
B 7 2 5 X HE A 0 2 B s )
Note. Comparison of the number of viable cells of LCs with the normal
control group at 12, 24, 36 and 48 h after infection with Zikv.
Figure 7 Determination of the number of viable cells in the

infected group and the control group
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T LCs fER Zikv J5 0~12,12~24 24~36 36 ~48 h S
SR, SR R, T P<0.05,
B8 N S K
Note. Comparison of tes tosterone secretion content of LCs at 0
~12, 12~24, 24 ~36, 36 ~48 h after infection with Zikv.
Compared with the normal control group, * P<0. 05.
Figure 8 Determination of testosterone levels

after cell infection

3 Wit

Zikv NMUBEME IR YL b 22 R 550, W58 R W S8 Lt
S Zikv BYL R FEALARE , Zikv SR EE RS AE S2 AL
KA HATE AN ], 51 52 JUAs A B R B K i i i AT
T2, AT B M D RS2 400, AR SC 0 H 43 2 15
TR LCs 1ER Ziky B 1 240 MO RY | AfF 5 HLJK
Yebibk MR Zikv AR MEYE A5l 2 S8 AR FHAL )
FEALELRL

RS2 LCs AR D, ooy g alifb Iy vk
e Rk, STER T 3~ 4 A IR BB 1R A S E b
B, 3 B A T A T4 R 1 7 A 1, A0 M T T
BLA8 R0 SE TR 43 WA RE 77 5 FLUK, I I AR it ) 52 AL
FIIEE, 04 ) 53 B, RE A A0 25 B D AR 3% 5 vh i 4 4
200 LRI04 PN B A T Y SR U G S AL

1R GE 1Y percoll % FE 6 B 1k B AR RE 6 2 bR O
7RI (BAT SR SRR A A A, A B 5T 22 IR 5K
56 BRAE SRS AN AN LCs L[] 55 3 st | S Hp 4 i b
LS, B — 1Y percoll 25 JiE 5 B v B AR BE S W3
RBIRIR 5> LCs , (H 355 5 W 2 B2 B R AL, 25 55 0
BEVLREAS AT R PR 2% 4 e iy ik 2 ik — 2 Ak H 9,
ARSLYRSE T percoll % FE A BE 550045 3 A R AlAK 1Y
LCs , HR4E LCs 1S54 AR 114 I BE ol %A [] , 52 AL )
R AN e GEE S R ARG 5% 6~7 d W] RAT
51 R EHNEEAAL, TEAL AR 6 h JE 4 — O K BR
B RE AL, e MR AL 2250 3 UG A o4
AN, JF HLIE ) HE %, 1Y 5 IGH 3B-HSD 43 98Ot
Y TE MR AE R R I S B 3k 98% , LAk, WHK S giE
W2 B0 5 5 R BH i 45 21 1) LCs A8 7% 2253 Wb S 1
it 71,5 Risheridge 25" HAE A 45 5 —%4

RSLIGZES Percoll %5 P B .0 F1 25 3 I B
X LCs #7840, L SE S0 Percoll % 546
FEAlifk 7 E A LS BE A B Al ik H 8GR BR T 2%
Y, i LCs 7R KRG 5 10 FRAT R50HE G 1 A 340G B 441 i
(ERAM) HERS, 2B T LCs BRI RS 75, 55 37
R ] DMEM/F12 $55% 3600 10% FBS 1% 5 -5 %
R IR FRIEH T L R R, 5550 LCs Bi R 5L AH
L TCT B A A P S A A% 43, 755 24 1 15 3R B ]
A

Il PR B Zikv ] 8% I3 PE A= 58 R G5 P (1)
AR E IR, o 20 E FE S,
HWFFEA G LA AL LT Ziky YL L5
HH Z 07 18 R S 802 BT R %, HETH T Ziky
SR 2l P A B S AT /N B XGRS e T A R R
S CYINSPNE S i) P8 S R 5k TP )
HYSEE0 Sh ) AR E R AR e Ziky (R 5T £ LA
THARG I, M1 T Zikv YL I+
E DV WS EUN o NE A o R e OB ) =
A BERL IR Zikv, WFFER AR EIXT Zikv Zp &, H
ANTFBEFEYAC B AR Zikv BYLA § A A 5T o & BRI
TR SEALTT R B B, e b SE e 45 R
Zikv EEEPE LC  HARIE— S A4 K
HATHE

LWL ] LCs & Zikv JE YL i 32 2 #E 41
> Zilew SRR G 8 BRFE R /N BR AT S S0P /) LR
FUZER LCs Bl /b | S2 K F S5 5210 7 A2 A0 G
L DR 22 38 7K OF- 1 B, BH SRS 1 B B2 AL 2R 40
Zikv WEEMETEIARSME IR/ N LCs s 2 il A&
SEEGERATH Zikv BB LCs, KL 6 h NIk B
THGHE B 5 A ), 36 h )5 2R T B8R R AE T SIE W
P LCs XF Zikv By /8% ELISA 45 %3¢ B YL 5 fiE
2 LCs S 3 IARE J1 T FEEE Rk, XS 25 1
HERER Zikv Y2 AL 5T &5 A IE , $Em
Zikv JE&YL LCs AT HEZ T R S PG MOAN B 1Y F 2
Kz — , R LCs AIAEN Ziky JERGY 044 1 4t i
R

25 B TIR  ARSEE R WA il AL | percoll % i
R BB 00 &5 5 25 T G BE VL BB 0 AR A P i IS
5 AT SRR RRS E B A AU A A LCs, AR LCs
AN BB R AT T LR R R, Ty 3 37 44 R
LCs &M 3 85 55 55 07 % 5 91 R FH 28 5 05 B I L ) R
LCs , 2 2 AG I B 144 5 17 100 R S 43 3 7K F |, ik B
Zikv A] B JEYL A LCs , AT 4 7 2€ 05 B IR b
Wl (1] 5T 4 AR | Ay 2 S B JEX U T BOME R 52 LA
I NN IR R R e R i
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MMP-9 TIMP-1 /KFEZ2546 25 FIRS H = JL.O AL
51455 B4 HIL ) A 5

Eldg o E' A& R o kouE! A KER, ke A
(1. T ERRE B I E B LR, AF . 050000;2. 7]t BERL R 2745 DU BE B BERL , A %8 050000)

[HE] B BRI A /NG LA IE KW 25 G 1iF (fetal inflammatory response syndrome , FIRS)
HEHD IR L FIRS RN MMP-9/TIMP-1 Fik/K A0S 5 FIRS 51 % 0 W5 5 9 T GEAL I S g e 25 1)
B, ik ARG NIGIRWE MBI Y LIPS, IEIRE ;49 A 2018 4F 5 7 % 2019 4F 12 A Tt =R}
T2 DU B Bie AR 7 B A3 R L 118 BV R BFE T 42 iR 2 712 T FIRS 43 FIRS 41 (n=61) F19E FIRS 4 (n
=57), k& W4 & L IL-6 MMP-9 TIMP-1 MMP-9/TIMP-1( M/T) FLAE K Ko U0 & A 1B 00 . shiln B4y . 44
# FIRS /)N FRUEAL AR AN F 2549 T 10720, 20 0 FIRS 41 RA 41 %F R 4R, BA B 3 20 /1N R0 J0E B iR B 2 20, L8R
U % TN 5 20 2R T A K JUE 4 2 10-6 . MMP-9  TIMP-1 MMP-9/TIMP-1( M/T) LB /K FA8 4k, &8 IHK
43 : FIRS £H 1L-6 . MMP-9  TIMP-1 K& M/T H{H 435~ (38.53+9.01) pg/L. (42.27+12.53) ng/L. (110. 48 +
17.06) ng/1..(38.30+9.93) %, i % & T Ak FIRS 4, Z % B A G112 & L (P<0.05) ; FIRS 4 .0 UL 51 145
(27.87%) &= FHE FIRS 41(5.26%) , £ R HA G #E L (P=0.001) ., i85 FIRS 41/ B0 WL 2L
K O REAREE RA T U O W25 49 248 (R B0l % . AS [ R) 2 FIRS 40/ B IL-6 . MMP-9 TIMP-1 mRNA
Feihm K M/T HUAE B 3 T 5 B4 (P<0. 05) s RA T 1l , AH Rt 8] 55 5% T1.-6 . MMP-9 mRNA Fik & & M/T L
18 53 18 T X B ZH (P<0. 05) , {H2 MK T° FIRS 4 ( P<0.05) ., £5i&  FIRS 1 i 3 B 1L-6, 15 MMP-9  TIMP-1
K M/T HAR KT, A5 52 Lo LR 0 04 S A=, o I MIMP-9 410086 215 245 49 T 7.0 LR A 5t v R AR P PE T,
BRI RIS LEVRIT AR I R
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[ Abstract ] Objective  To explore, by constructing a mouse fetal inflammatory response syndrome ( FIRS)
model, the possible mechanism by which MMP-9/TIMP-1 expression in premature infants with FIRS induces myocardial
damage and potential drugs against this. Methods This study was divided into two parts: clinical observation and animal
experiment. In part 1, a total of 118 premature infants who were in the Fourth Hospital of Hebei Medical University during
the period from May 2018 to December 2019 were included as the study participants. According to whether FIRS was
diagnosed, they were divided into the FIRS group (n=61) and control group (n=57). The levels of IL-6, MMP-9 and
TIMP-1, the MMP-9/TIMP-1 (M/T) ratio, and the occurrence of myocardial injury were compared between the two
groups. For part 2 (the animal experiment), FIRS mice were constructed and divided into the following three drug
intervention groups: FIRS group, RA (retinoic acid) group, and control group. Heart tissue was collected from the mice in
these groups and used to detect the 1L-6, MMP-9 and TIMP-1 levels and the M/T ratio. Results The IL-6, MMP-9 and
TIMP-1 levels and M/T ratio in the FIRS group were: (38.53+9.01) pg/L, (42.27+12.53) ng/L, (110.48+17.06)
ng/L and (38.30+9.93) %, respectively; these values were significantly higher ( P<0.05) than those in the non-FIRS
group. The myocardial injury rate was significantly higher (P=0.001) in the FIRS group (27.87%) than in the non-FIRS
group (5.26% ). In the myocardial tissue of mice in the FIRS group, there were significant levels of edema, the ventricular
wall became thinner, and the degree of cardiac structure changes was reduced by RA intervention. The IL-6, MMP-9 and
TIMP-1 mRNA expression levels and M/T ratios in the FIRS group at different timepoints were significantly higher than
those in the control group (P<0.05), whereas the the mRNA expression of IL-6 ,MMP-9 levels and M/T ratios in the RA
group were significantly higher than those in the control group ( P<0.05) but were lower than those in the FIRS group (P
<0.05). Conclusions

FIRS can mediate the occurrence of heart injury in premature infants by releasing IL-6 and by

regulating the levels of MMP-9 and TIMP-1 and the M/T ratio. The application of RA can play a protective role in the

process of heart injury and could be a potential drug for providing clinical treatment of FIRS.

[ Keywords)

O LA 2 G L R GE K 25 B AR ( fetal
inflammatory response syndrome, FIRS) [ 3 & Jif 2
— AEMABIFE T 40% AT 5 T BEAS )
O U A5 o0 LA 405 72 5 et B, i IR 3R 90 %2
FE, R TCR v U S b, A 5 IR 12, LBUEIR G
J7 BURAR . O TE R L AR 52 30%
Ze 47, MAE FIRS = )L Al BT 22 46. 8% , "
AR RO AR (RARL 4.28%) ,FET-% 0. 6%
~19%" AUk, FIRS 8L JJLE 5 1 7 4112 187 T
N EEE FR e B AR S 12 W ALRE Y O UL 4
PR (I, FIRS RS0 AL G HAR DL B AR
SHEIRIT Y M TR A58 . BRAE SCERR B e
i K RS ey WG 0 38000 U 2 2105 I 4 )i 1
( matrix metalloprotein 9, MMP-9) K = T, OF
VRV A P, ao R R LA A R0 LA
it BER FIRS 54 B RE IV 28 A 1iE (systemic
inflammatory response syndrome , SIRS) %4 F2 7 J& 4
AT, HZ MMP-9 R HCH il 57 4 Jas 2 11 AiR2H 2 il
F—1(tissue inhibitor of metalloproteinase-1, TIMP-1)
(KRS 2 5 FIRS A5 5.0 WL53 v R
W, AWFIEIERBIE MMP-9 K TIMP-1 23K 7K,
IFHEE FIRS /MR EL, $8F FIRS 375 40 LR 5 1Y

FIRS; myocardial damage; MMP-9; TIMP-1; IL-6

HARBLS, il RIZ IR R BT L
1 ##FTTE

1.1 ZEHR
111 SERsh¥

SRS 10 JARE KM /N 45 Hl [ db 4
SEEEN TR [ SCXK () 2018-004 ], #ERL 15 H |
{RESM 35~40 ¢, MR 30 1 IR 30~35 g,
T RN 95 0] A B R R 2 5 D = B 3l ) 55 4 v
[ SYXK(F)2018-001 ] , ARSHAF A 3R U, 28
AT R K 2 55 U = o 55 55 31 ) 40 B % 25 o A%
833 (IACUC-4" Hos Hebmu-2019006) .
1.1.2 W AR

Al R 43 0 5% NHE R 3 BE A & ik
(FIRS F-7= JLJ% il MMP-9  TIMP-1 7K 378 1k K H
500 45 05 56 & B WF 5T ) A TR, B 2 BF 58 O ) R
] WSS A HE AN 3% S A e iy = L 3L 118
1, 4N AR TE] X 8] A 2018 4F 5 H 3] 2019 4F 12 A .
WA B FFA FIRS B Wids ' 434 FIRS 4l (n=
61) FIHE FIRS 4 (n=57) ., H FIRS 4 5 1 32
N, et 29 NP2 18 0 (29. 351, 44) J A=
1KHE N (1489+178) g, 1 min Apgar PE4r (7. 28+
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1.42) 53,5 min Apgar ¥4 R (8.59+1.39) 41, 10
min Apgar 1%%%7(9 01+1.26) %,3”5 FIRS 21 % 14
30 A, et 27 N FRI22 8 0 (29.29+1.51) 4,
WA R E R (1482+169) g, 1 min Apgar ¥F 5 R
(7.32+1.34) 43,5 min Apgar PF 2> N (8.72
1.26) 43, 10 min Apgar ¥F4r A (9. 12+1.32) 43,
PGB A L RL R G172 5% (P >0.05)
WG T R4 AL BE R R 24 B 2 A0 B 22 01 &5 W Al
1F(2020004) ,
1.2 FERKFSNE

A ML7E ELISA 3457 & (IL-6 ,\MMP-9  TIMP-1 |
CRP) , AR5 [5 3 3R g% 2E W) Bl H A FRA | 5 4
2 ( retinoic acid, RA) , 2R U5 0 [# 1L 4 B 48 1 245 5 g
Z B (lipopolysaccharide , LPS) , 3K i 3¢ [#] Sigma 72y
) 5 i 0 G v, of VR v DR N R 2R AR R
A, BOHLYXI-2) , R UE H AR =8 #] BRI
VKA (-80°C) , R H A SANYO 72~ wl 5t i3 5%
(CX-21) K ¥F H A OLYPUS 24 ] ; %6 % PCR Y
(455 . Mx3000P) , 2 5 3¢ [H Agilent A 7l ;4 H 3)
BEBRAS A , 5 25 F VERS Amax 23 ) 5 B #VE IR
KIEHE (B JY-17-1) R PE b [ F i 2R A5 55 5
FBR 2 A 2 A BT (ALY Au2700) , R TR H AR
OLYPUS A,
1.3 ZEWHE
1.3.1 I PREEE 5y

i 2F ELLSA 3246 DU 5% o vh ) 1 4 i A 3= - 6
(interleukin-6,1L-6) .4 J& & B2 P A7 -1
(tissue inhibitor of metalloproteinase-1, TIMP-1) | 3%
Ji4: J@ & F -9 ( matrix metalloprotein-9, MMP-9) 7K
Vo BA AHB A LI 5 BHIRIT X018 8 W B
Ui, B RBEDT 1K BV R A S 28 d, IR R
A R 45 IR

A LD RS Wiks e S BB BT, SR A
ALHEO LR  ILES 2 AR N IS L Z 2 W8 b,
DI O sh E AN B2 Wi s Bs ., TR DL
Wr O U ( R& A RE % BE>25 U/L A/
LR M AUl > 407 U/L /sl ULER 34 > 725 U/L
/LR Wk 6 W) T 6 >39 U/L) s @QWUAS & 1 T+
COUNESEE 1A 151,12 pe/L A/ 8o WUIES & A T
>0. 14 pg/L) ; @0 E F 8 (Ol 2% D AR5
G ) s @ O BB S E (0 IR D RE AL I
DIRemaR4%) .
1.3.2  sh¥Wscsiisy

(1) L5540

SIS A AR 2 75 R FIRS /N AN R 259 T
T, BEHL S8 3 AL, FEAN AN T . FIRS 4128 LPS 4 4
FIRS /N (7RG 32 1 LR 3C) 41 RA 41 FIRS
/NELARA 41 NS 414 3F FIRS 40 (25 % IR, A= # R
K)o

(2) ¥y £k FIRS /R shiisiny

FIRS /N sh AR 2 FIRS /) RS AU AL 2 2
HE ARG AT, R RN 2 0 1
B8, U H WS B B A% i i BRI A 2255 1 R, 42
15 d BFXF FIRS 20 & RA 4/ BR A7 2 R o 3 5
LPS( USA, sigma, 0. 25 ~ 2. 5 pg/sac) , bk & A 4 i
100 pg/kg, NS 2H 3 5 S5 fr A JER K 13 245 5 W48
2B U T RS, A 3 10, 00% B
IINFRAE : 2 B I 5 HEAT IR S A 408 R, ]
LR AR 2 | IEH G B A5 O, 1 BE K i
FEREF AL, AR 5250 /)N B ARE A Ty A A5E 1 2 3
4 83.73%.,

(3) 25911

25T HXT EiR 3 4/ BREFT AN R i, RA
HEBEIE T4 17 d Fis, k. MMP-9 41 i 7
4 I R (retinoic acid ,RA) (LU AR BEHI 25 #EE |, 7
i 50 pg/(kg - d), 25010, FIRS 20 NS ZH1EA 17
d A RA 40454 A4 B3R 7K (normal saline, NS) %
B, Z25rk,

(4) BEHRA

HAVRE MU AR FREE N 3 Al H A BEALER 3 H 22
19 d 2B ATHIE = FA, B EUR BRI &L 0
L RZPREAR S, 3T =05 1.7.14 d &b3E
R (BRI S n=10 H) B ERBUOIEZH L
S A R S A ST HE 46, R T
WA GE A R B —-80°C (R LA RT-PCR 630,

(5) HE GL @520 L B4 45

Jia#k KIS UG IEZH 2 HE e (a55 4K . SR IR
B OO EH LU PE R T E 4 h JE 3T A HE
s,

(6) RT-PCR #; ] 1L-6 , MMP-9 & TIMP-1 %
ik

e

NI 2L 1L-6 . MMP-9 K TIMP-1 %3k
H Y RT-PCR W - o B3 Y .00 I 2H 21 rp 42 B0
RNA, JF 4T RNA 2l S e Bl E . FEASHE AT
et Hoh gt an g 1, IR TSt ok
PCR 43 | MU X RE 1
1.4 #FitEH*E

P58 gk SPSS (21.0, IBM) & R %k 4
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( RStudio 2021. 09. 0 Build 351) # 47 4¢ i+ 43 #7r,
AHOC B B s i RO (RStudio 2021. 09. 0
Build 351) #4744, 11 & RERH ¢ K30 k47
Gy 0T, 22 21 B0 B R R I A 2% 4 AT
AH A 43 M1 R H Spearman” s £ P AH ¢ . 3 HUR
P HCBER R 7 K6 36 5 Fisher B U048 5 1k 047
a=0.05 AR I KU,

2 HR

2.1 Br=)LEm IL-6, MMP-9, TIMP-1 2 M/T
EbERIAKTE
FIRS 4 IL-6 MMP-9 TIMP-1 & M/T F.{8 %35
F 1 AR 59T

Table 1 Amplification primer sequence of related indicators

K- iF
4 sisis -y 7 WTRRE()
Name Primer sequence L
fragment length
N2 F:GGGAAATCGTGCGTGAC 176
B-Action R:AGGCTGGAAAAGAGCCT
FISr2-6 F:GCCTTCCCTACTTCACAA 138
1L-6 R:CAACTCTTTTCTCATTTCCAC
FIG R

- F:TCACTTTCCCTTCACCTTC
%ﬁg&; R: ATTTGCCGTCCTTATCGT 13

H 4
Jﬁiﬁ?j? F.TCTGGCATCCTCTTGTTG 144
' g R:GGTGGTCTCGTTGATTTCT

J9(38.53 £9.01) pg/L. (42.27 + 12.53) ng/L.
(110.48+17.06) ng/L. (38.30+9.93) % FldE FIRS
H(FREA ) Hed, Y T RR A, 22 5 HA Gi it 2%
X (P<0.05) K2,
2.2 ARRAZNERF= LRGSR

Bt A E], FIRS 2 AL LI FE & 4 17 6, 4k
FIRS 20 .0 L3045 & A= 3 1, FIRS 4.0 WL# 15 %
(27.87%) .35 % T-4E FIRS 41(5.26%) , 2% 5% B4
Giitm L (P=0.001) ,PEILE 3,
2.3 BA/fFRUORBEREEH AT

STE /N 19 d PR L d PR T d %)
14 d 4 B SORBUG /A RO IEAR A | il 4 HE
P2 R, SRR (SR IL FIRS 410 L4
2] LB ikt R K i o0 2 BE AR RA TS
5 FIRS 418 AL AR S5 AR Ak | (E 2 B B 5 0
B2 NS 2K UL BH S0 A Ut R koA LI 1,
2.4 A[EHKAERBE/ FROEHALR IL-6, MMP-
9. TIMP-1 FKixKF

FIRS /NRTEA 19 d 7R 1 d 7R 7 d 075
14 d 4 A~Bf[E) Y A4 TL-6 MMP-9 TIMP-1 mRNA %35
& M/T HERE S TR, 2R A58
X ,P<0.05, RA Zlilid RA T HUs , #H IR A a5 5
IL-6 MMP-9 mRNA ik & M/T HfE & 3% & T Xt
HEZH (P<0.05) , {H 2 AR T4H [ 0 (] 55 40 FIRS 21

TIMP-1
(P<0.05) ,1E0LE% 4,
£ 2 ANRAZ M IL-6 MMP-9 TIMP-1 M/T HAEAKE K (n=118)
Table 2 Comparison of cord blood IL-6, MMP-9, TIMP-1, M/T ratio levels in different groups
2H 5 ™ K
45 IL-6 (pg/L) MMP-9( ng/L) TIMP-1 (ng/L) W H:{E(%)
Groups M/T rate
4 FIRS 41 (n=57)
Non-FIRS group 4.45+1.00 3.43+1.95 39.72+24. 86 10. 48+4. 49
FIRS #(n=61) . . . *
38.53+9.01 42.27+12.53 110. 48+17. 06 38.30+9.93

FIRS group

5 FIRS 41 H4L, © P<0. 05,
Note. Compared with non-FIRS group, * P<0. 05.

R 3 OARFELUNHE LN & A A (n=118)

Table 3 Comparison of incidence rates of neonatal myocardial injury in different groups

415 DU e WL E LB A (%)
Groups Occurrence Nonoccurrence Total Rate
FIRS 4 =
No-FIRS group
4] =
FIRS 41 (n=61) 17 44 61 27.87°

FIRS group

T 59F FIRS 41 L, © P<0. 05,
Note. Compared with non-FIRS group, * P<0. 05.
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FAL~DLATIRAL (NS ) 22 19 d 75 1.7 .14 d /NERUDBEZHZT; A2~ D2 FIRS 4122 19 d 775 1,714 d /MR BEZ 2 ; A3~ D3,
RAHZ219 d.j%)5 1.7.14 d /DU E S, 20085 S FrbniE B9 AL B . g B BRI IR A 5 Horh A2 0 A3 7 3k Br 48 A9 A [R] — ik

WY EPIRCRIRIAYCE, A2 FIRS £, A3 RA 4,

B 1 ORI U 7 RO DAL L (HE e fs)
Note. Al~DI1, Control group (NS group) mouse heart tissue at 19 days of gestation, 1, 7, and 14 days after delivery. A2~D2, FIRS

group at 19 days of gestation, 1 after delivery heart tissue of mice at day 7, 14 days after delivery. A3~D3, RA group mouse heart tissue

at 19 days of gestation, 1, 7, and 14 days after delivery. The positions marked by the red arrows, Typical parts of pathological

manifestations. Arrows of A2 and A3 point to two different hearts on the same slide, A2, FIRS group. A3, RA group.

Figure 1 Tissue sections of fetal/offspring hearts at different time points ( HE staining)

T« U B - TEAR O 20 G R i R OG5 A T AT A E R
B2 /NELOHEAZH IL-6 5 MMP-9 TIMP-1 J
MMP-9 / TIMP-1 L {EAH K [ 5]

Note. Blue dot, Positive correlation. Red dot, Negative correlation.

Number of sitting angles, Correlation coefficient.
Figure 2 Correlation matrix of 1L-6 with MMP-9, TIMP-1 and
MMP-9 / TIMP-1 ratio in mouse heart tissue

2.5 FIRS /MNROAFAAR IL-6 5 MMP-9, TIMP-1
B M/T MtEX S

XF FIRS /N O IEZH 2 1L-6 . MMP-9 | TIMP-1
Ko M/T AT AH AR 508, 45 3R s . 1L-6 5 MMP-9
[ Fyps =0. 82,95%CI(0.69,0.90) ] TIMP-1[ rypyp
=0.66,95%CI1(0.44,0.81) ] K M/T[ ry,, =0.36,
95%CI(0.06,0.61) ] FIEASE, WK 2,

FIRS 2 LI A 7™ 8 08 S S B ,
TR A G LR PN R S E PR 5B, I U T A4
NS A5 RRAE DR S, e 2% A B BUER LI A [F]
RS . Tang 1Y NHEAT I — AT 10
T 1116 87 9 Meta 2047, WA T FIRS
SEAFA LA R 45 R, 4553 R FIRS A S 8087
A L & UL AE ( neonatal early-onset sepsis, EOS) |
YEEMEEAR (' bronchopulmonary dysplasia,
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Table 4 Comparison of index expression in different groups and gestational ages

R4 AFEAFAFIGRE TR RAE LR (n=10)

43 IL-6 mRNA MMP-9 mRNA TIMP-1 mRNA MMP-9/TIMP-1
Groups
G19 NS £H NS group 1. 05+0. 40 0.70+0. 15 1.57+0. 41 0.47+0. 17
FIRS #H FIRS group 10.49£1.10* 15.85+0. 67" 4.90+0. 55" 3.28+0.25"
RA £ RA group 6.98+0.96 " 6.43+0.83" 3.52+0.49 ** 1.85+0.27 **
P1 NS £H NS group 0.51+0.24 0. 63+0. 22 2.11%0. 56 0.33+0. 14
FIRS #H FIRS group 9.53+1.10" 13.09+1. 54" 5.40+0.79 " 2.46+0.40"
RA £ RA group 4.07+0.78 " 3.69+0. 65 * 2.84+0.76 " 1.36+0.32"*
P7 NS # NS group 0.53+0. 11 0.50+0. 13 1.24+0. 24 0. 40+0. 08
FIRS £ FIRS group 7.44+0.68 " 10. 48+0. 98" 4.20+0. 44" 2.52+0.35"
RA 41 RA group 3.58+0.94 %% 3.53£0.31" 2.74£0.53** 1.3420.32""
P14 NS £ NS group 0. 46x0. 09 0.44£0. 11 0. 960. 10 0.45+0.11
FIRS # FIRS group 6.74+0.69 9.09+0. 40 " 3.46%0.57" 2.69+0. 44"
RA £ RA group 2.87+0.89 " 3.36+0.59" 2.06+0.46 " * 1.67+0.98"*

7.5 NS 414k, * P<0. 05;5 FIRS 41 5, ¥ P<0. 05,

Note. Compared with NS group, * P<0.05. Compared with FIRS group, *P<0. 05.

BPD) S AHICH . UL, i A HiRiE E 5SS FIRS Al i
S A LAY LR 5 A 5T 4 S e UE 5
FIRS B Lo WU & A%k 27.87% , B 3& & T
3k FIRS #1(5.26%) ,

A2 BT, FIRS 5190 WU 45 B Ak 2+
BLE, # R WIH, Mitchell 451" 38 20 #4) 3 R K IS H
PR SIH5KR FIRS H 3 Ao WL 45 1) B 44
PRI, 45 5 BoR i PCR AR 2L 609 4431 #44t
S AL R AU rh 25 5 R 1 47, o FIRS 40
MEZHZA Hp 1L-6 1 4l BB A % - 8 (interleukin-8, IL-
8) W TXTHRAL, HAh, RAEH FAEA FIRS H
LR BOR LT C 2 B0 R TL-6 KPR EE 4
W EE WK AE T R, S 1L-6
TR, AT RESE FIRS S800 WU A A P ek I

H 2 1L-6 J2& 13530 FIRS 4 S 1.0 L5
WS o Hofth 43 7 i AR AT R T, AL o R B
i, BRAEAFIT IR, R4 M R 7 TL-6 1 7E 2 4 Jik
YuJ B G5 R RS R T R B R AR 5 O A
MMP-9 %3k, 1 MMP-9 n] {i JF % 1 40 i i #4a 1k
R TN A PR TV R AT Ak Y A7, SR E
TREEF I RAEM Y L AHFFE 16 e Xt FIRS Hr
A LA B AT T 1L-6 . MMP-9 /K 3 A A6 0 | 2%
R IR, FIRS 29 1L-6 A1 MMP-9 7K - I 2 34 il
EHET I, 3BT s S8 R AT 1L-6 i
T MMP-9 k7K 53 FIRS FrEc L 4i iy
Al RERLH

AT 3 2 B TR A LPS SR E /N B FIRS
B 285 ST o i 28 2 2 A fe ) A 1Y) 1
DI AW 5T A T %y 83. 73% , FIREFEMF 5% 4t

ARG ARBFSE T, FIRS 4H 0 JIF 41 40 11-6
MMP-9 TIMP-1 2 M/T Lb{H &35 X B4, P<
0.05, BtAh, ARNAFAE MMP-9 KSR il 57) TIMP-
1, Mi45 % s FIRS 20 M/T {835 T 0 I
XK MMP-9 760 LI 3 9 25 Jy v e 31 1 DG S v
YERT . Tk —25 A AH SOG4 T 45 28 R | 1L-6 7KF
A FE KA MMP-9 TIMP-1 & M/T Ml 5 IEA G, 7
—BBGUE T 1L-6 18 i 98 5 MMP-9 & #% FIRS .0 L
WG B

HEHFR (RA) R 4E4 2 A B e =4, 2
T2 b rTRAE I ia T 25, BE S R W] RA B
i MMP-9 Fak 9PE ™ . Axel 45 BF 58 F W]
RA W] i 35 A L P9 S 41 MMP-9 18 3% 35 7K °F-
A O M B A R . AL, BH SRS i 5T
KPLAEFF R T T W MMP-9 (635, It — 4 i 9%
FRIZ UM 28 B AR 45T L Be J1 . AW 9% 38 2o
H RA K+ 1 FIRS /N, 45 % 87~ 1L-6 . MMP-9
TIMP-1 J¢ M/T HAEAR#E T FIRS 4354 A [7] #2 B
TBE, P ¥1<0.05, 45HR4ER, RA RN R R A
PR SR AE SN, XoF 4 i T 850 1) o0 LA 0 R R B E
MMP-9 I HIFIAHOC I 29 A W] Bl iR YT FIRS
FE L WU I TE 254

25 ik  FIRS Al 3@ 1 Bk 10-6, 9815 MMP-9
TIMP-1 7KK M/T HAE, A5 54 7= LG WL 493 1)
KA W MMP-9 0 51 4H 5 245 0] 260 WL 34
P RGP VER , e R e IR T 259

S 3k
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Establishment and evaluation of a mouse model of COVID-19 as
“cold-dampness epidemic”

ZHU Shumin', NING Weimin>, DONG Mingguo®, OU Jianzhao’, HUANG Haiyang®, HOU Shaozhen'?, GAO Jie'*
(1. School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine, Guangzhou 510006, China.
2. Dongguan Hospital of Traditional Chinese Medicine, Dongguan 523000. 3. Dongguan Institute of Guangzhou

University of Chinese Medicine, Dongguan 523808)

[ Abstract]  Objective To establish a reasonable and practical pathological mouse model for the attribution of
coronavirus disease 2019 ( COVID-19) as “cold-dampness epidemic” under the theory of Traditional Chinese Medicine
(TCM). Methods Twenty-four male KM mice were randomly divided into three groups: normal group and two model
groups. The mice in model group 1 (lipopolysaccharide [ LPS] group) were intraperitoneally injected with 5 mg/kg of LPS
saline solution, those in model group 2 (“LPS + cold-dampness stimulation” syndrome group) were intraperitoneally
injected with 5 mg/kg of LPS saline solution and cold dampness stimulation, and those in the normal group were injected
with the same amount of normal saline. After 8 days, the appearance and behavior of model mice were evaluated under the
theory of TCM; additionally, the lung index, spleen index, and thymus index were evaluated, and the levels of

inflammatory factors in the lung tissues were detected by ELISA, and the protein expression levels of COX-2, TRPV1 and

[ EETTHE 12020 4FARFETTH7 28 56 R 55 55l 4 BB B 16 -H AR BT KA B 2 BO6 & T H (202071715002124)
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TRPAI were detected. Results Mice in the LPS + “cold-dampness stimulation” syndrome group exhibited an appearance

and behavior similar to those of cold-dampness syndrome, e. g. , decreased activity and poor mental state. The lung index,

thymus index, and spleen index of model groups were higher than those of the normal group. The levels of TNF-a, IFN-y,

IL-6 and PGE2 in the LPS + “cold-dampness stimulation” syndrome group were significantly higher than those in the

normal group or the LPS group. HE staining revealed that the extent of injury in the model groups were more severe than

that in the normal group. The expression levels of COX-2 and TRPA1 protein were significantly higher in the model groups,

whereas the expression level of TRPV1 protein was significantly lower. Conclusions

The LPS + “cold-dampness

stimulation” syndrome mouse model can be used as an ideal method to construct the syndrome of “HanShiYi” caused by

COVID-19 under the theory of TCM, and the changes of indexes of mice in the LPS + “cold-dampness stimulation”

syndrome model group are consistent with the body damage caused by COVID-19 reported in the literature.

[ Keywords)

syndrome combination model
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Table 1 Standard for evaluation

Sk 14¢ 25 35 4% 54
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Behavior Gather Less activity Normal activity Active Excited to move more
LEEUEINA B R I Vb &3 R
Mental state Sluggish Accidie Normal Be easily angered Anxious
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B 1 A4/NRES 2.4.6.8 REYFTRHERIETFST (%+s,n=8)

Figure 1 Evaluation of behavior scores at the 2" 4" 6" and 8" day

T A BIRE T EH (W/D) 5 B BB HG C BMBRFE 2, 5 IR 4, " P<0.05,™ P<0.01; SAEZ A L
#%,MP>0.05,

B2 B/ USRI (ves,n=8)
Note. A, Weight and dry ratio (W/D) in lung. B, Changes in mice spleen weight. C, Changes in mice thymus
weight. Compared with normal group, * P<0.05, ™ P<0.01. Compared with LPS group, Y P>0. 05.

Figure 2 Effect of modeling on organ index in mice

F L SIEWALE, * P<0.05, ™ P<0.01; ShE M4l i, p TE HIER LSS, ™ P<0.01; SIRZ ML L, ¥ P>0.05," P
>0.05,%P<0.01, <0.01,

B3 A&LUUMAS53 T TNF-a Fil IFN-y 7K (32s,n=6) 4 KL A TL-6 il TL-10 A/KF-(x2s,n=6)
*P<0.05, *P<0.01. Note. Compared with normal group, “ P<0.01. Compared with
LPS group, ¥ P>0.05, *P<0.01.

Figure 4 Levels of the 1L-6 and IL-10 in lung tissue

Note. Compared with normal group,
Compared with LPS group, “*P>0.05, *P<0.01.
Figure 3 Levels of the TNF-a and IFN-vy in lung tissue
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Figure 5 HE staining of mice lung tissues

W SIEFA R, ™ P<0.01;5 LPS 4,7 P<0.05,

B 6 4Nz COX-2 & HRIBNFOLA PCGE2 /K-F
Note. Compared with normal group, ** P<0.01. Compared with LPS group, *P<0. 05.

Figure 6 COX-2 protein expression and PGE2 level in lung tissues of mice in each group
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IE: A TRPVI H I ENCAAIE ;B TRPVI 2 3%k 4t C: TRPAL ZE [T EC A 18], D TRPAL 3Rk, SIEWA LA, ™ P<

0.05, ** P<0.01;5 LPS 40 4, ¥ P>0. 05,

B7 AH/NRUTEZUH TRPVL Rl TRPAT ZEF1FRIA NI
Note. A, Western blot strip of TRPV1. B, Protein expression of TRPV1. C, Western blot strip of TRPAL. D, Protein expression of

TRPAL. Compared with normal group, *P<0.05, ** P<0.01. Compared with LPS group, N> P>0. 05.

Figure 7 Protein expression of TRPV1 and TRPA1 in lung tissues of mice in each group

ARHFFE rh, 7E o S FE IR UE R BT 1, i £ b+ 9
A RN RO SRS 6 RIT R, /N BUHS B FLE
ANl BEEME M D TE B R IR IR S s SR
PRIILTA SCHR R TE P ZE IR IR S R R A A
H5IGRBFIRSARERL

LY AR R GBS, N 22+ JE R A Y
W/D {H 5 1E 5 A A Gt t2¢ 25 5, Ul /N BUR fili
TR b EE R T ML ORI M R s A8, B R i
FIEL R A e A B, R U 2546 HnT [B) A
—ERREE b R LA e T RR AR S L IR
Z W+ FEND I L /) FRNELEE BRI e i i 25 J s
IEH A, AT RE R SR e 2L, 1 i AR | LA Az 3
Ao SHRZWEAUAE L, B 22 0 + FE 0 ) 4 1) L 4
B T B E U0 FER IR T 7B 23 B AR Y iz
itig.

ASZEG A HE G (0 B0 B0 /)N BT 2 2 45 3
0L, & B 22 4 20 /)N BRI G 22 A0 + 9 10 ) 93 2 /N
BRI ZHL 2B J0 H B e | il 960 285 /) % A IR L R M
£ 60 32 1) A B I 2 ok Sl A B (R R
Ife A s 4 Fg g B 2 e B — B0, B/ R TNF-a
IFN-y i1 IL-6 525 5, 5 et R 2 8 g 19 fii 48 e
RFEH—E

TNF-a  IL-6 SE4H L K F Al 5% COX-2 Kik, &
 PGE2 K F-44 55, PGE2 Xof il 41 i % # 20 e 4 41
FEEPERN Y, AW 9T S B9 10 00 98 E 0% ) b 3

Tt COX-2 85 A RIBIKT, P2/ FE MR 4 AT i 3 i
WG COX-2/PGE2 i % 1Y 235 K I e il 451473

XTSI H0HE v B 204 + TE IR RS BB Y
LU R 22 MR AT () 9 E B0 ™ 2, A 00 5 Wk ) 2 A e
B A K, MRV, TRPVL  TRPAL J& T
Wk I 52 (A L (738 38 R A B3, TRPV T AT 4 AR 2R 3
T, UL REBE 0 3 M AR (> 43°C) AIMIK pH (pH <
6. 0)¥%fL, i TRPA1 1255 18°C LA it
BIRZ, WETETWRE MG KRN ZMFE
KU Y & PR, TRPV AgE 5445 CD11b
[ ek | M ARG A A 2 23 rb B % rp M 4 i
SAE R Y IR AED HL

A 1 S | AT LR FE IR RS N K W] fig il
it BJE TRPAL 8 114 3R 35 7K 7K I 98 0E 2 I,
AN R BB A S R B AR 20 4L, 3
FEIRHNKS T R U TRPV 8 380k, 3R JE 1001 3%
AT fgiE 0 TRPV 2 1128 38 08 i /0N B il
it .

ST, B 224 + FE I BB AN B e 8
AL 56 il 5 1) 11 DR 8 £k, A 48 S W ANAT Ry FRAE
it &8 L AR Ak il 8 40 B PR K, S R R
PRI U4 B Hb XA 87 5 il 2% 5 UE 2 41 1T RE (4 s )
MY LA BRI 32 A 57 7 1] kg 9% 18 B 355 4] i
/N U 2040 5 (457 2 e B, ELAR (R AL s AL
PRI T L IR A IRESE .



68

P A PR A AR 2022 4E 6 A28 32 55 6 ] Chin J Comp Med, June 2022, Vol. 32,No. 6

SE 3k :

(1]

[2]

[10]

oGt Al e IR s 2 1 I 4 1) 9 B (S 955 BIL ¥ 15 U7 24
[J]. EEIGIRBISE, 2020, 12(8) : 24-27.

AR, BB, BARAE, AR N SEIRIE” A BRI BT A
AFRREM S 10 BE 25 B in SR [ 1], PEEZRRR, 2020, 61
(6) : 465-470, 553.

AR, TREE, AT, AF. U R M X e R 2 B AL
P BE il 5 I R A8 B8 5 3T [J]. b ER R,
2020, 41(8) . 11-13.

WCAREAR. Bk T A 3 5 X i 28 bR 9 2 i 48 114 1 PR WL 43¢
[J]. "HELIZ, 2021, 19(3) : 127-130.

BEREAGL, WEE, BEAE, S5, R 2 B A O X AR IR A 4% 1Y
SEW TR AT SE e [J]. rhREZy, 2020, 51(8): 2065
-2074.

WKF0, [, SO, 5. AR 229E JEIR 28 h
TGRS, £/ U T g ~r SO (0], i LR B 2 2
A, 2022, 32(1): 3-12, 67.

FH, MY, IMNEERE, SF. CBRIEARAR” TEH AU 5 R
WIFPRNLH [J]. KEFEHRBEZ RS, 2021, 37(6):
1223-1225.

T, BRI, ke, . R - PO R S
G Bt B I RE I SR K P BE R 7 A IR SE (0], PR S
Baheif, 2021, 29(6) . 715-723.

Ye Q, Wang B, Mao J. The pathogenesis and treatment of the
‘ Cytokine Storm” in COVID-19 [J]. J Infect, 2020, 80(6) :
607-613.

EHEM, RIFE, BReead, S5 JEN I IE 3 R i g <

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

PR [J]. Bl ERZ R, 2011, 25(5) : 75-78.
B BN, 55, % SNREURSIY BT RIS [T].
ferh B2, 2008, 26(4) ; 748-750.

Mr—mg, 2=k, Hohiti 2 (Covid—19) MG HACRE IR I R 4325
H5igWr [J]. B4 50 A9, 2020, 39(8): 3904
-3907.

Li X, Xu S, Yu M, et al. Risk factors for severity and mortality
in adult COVID-19 inpatients in Wuhan [ J]. J Allergy Clin
Immunol, 2020, 146(1); 110-118.

Wang J, Jiang M, Chen X, et al. Cytokine storm and leukocyte
changes in mild versus severe SARS-CoV-2 infection: Review of
3939 COVID-19 patients in China and emerging pathogenesis and
therapy concepts [ J]. J Leukoc Biol, 2020, 108(1) :17-41.
VARCEE. DUREZR TP eI 153 45 /0 B, COX-2, PGE2 LA K2 NO
B )RR REENE (1], PERIGIRHTSE, 2016, 8(34) : 11-13.
AT, JEEN, JERE, SF. JERNRR B X B N BLRGE
HRAE Sz TRPAT, TRPVI mRNA S8 FIRK M50 [1]. T E
SRR, 2020, 26(1) ; 37-42.

Zhang Y, Zhang D, Qin C. Animal models and experimental
medicine and the nobel prize in physiology or medicine 2021 -
TRPV and PIEZO receptors fortemperature and touch sensation
[J]. Animal Model Exp Med, 2021, 4(4) . 297-299.
Monneret G, Arpin M, Venet F, et al. Calcitonin gene related
peptide and N-procalcitonin modulate CD11b upregulation in
lipopolysaccharide activated monocytes and neutrophils [ J].

Intensive Care Med, 2003, 29(6) : 923-928.

(%5 B #3)2022-03-03



2022 4E 6 H o R R A A June, 2022
3 Hel CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 32 No. 6

XL, B . RS SRR 2R 1b 52 AR X R K AR BRI S AT o S (0], vh I e R 2 it | 2022, 32(6) : 69-75.
Zhao YJ, Fan P. Effects of arginine vasopressin 1b receptor knockout on anxiety behavior and social behavior in female rats [ J]. Chin
J Comp Med, 2022, 32(6): 69-75.

doi: 10.3969/]. issn. 1671-7856. 2022.06. 010

AR ZR b 32 AR A R B R A 52
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[{HE)] B HIHEERINEZR 1b 21K (arginine vasopressin 1b receptor, AvpR1b ) Fk D] 55} [55 %oF B 4 A B ifi.

R BT i RIE AL SAT A, iR DR ERRINER 1b SZ KRB (ApR16™ ) FIEFAE AL (wild type, WT)
Y SD MEPE R B IF T X 42, B 2ok F R 24 38 B ARKE M WT F AupR16%° K B K ik % 55 4% ( paraventricular nucleus,
PVN) 5% I #% (supraoptic nucleus,SON) HAE ZFRMIEZR 1b 52 A9 338 KT 5 2R FH B 50 €035 £ 156 5 40 B i
SrHT WT A1 AvpR16™ KR ERZS T LK B AR &5 4k 3B i W3 5258 h WT A AupR16" K RZE A F0 DX
(] B, DL B s 2R R B SEE T WT T AupR16SC R BRE A FF U RS ] R BOR PFA K BRI 2 LK s il it =
FSEH R WT A AvpR1b™ I FRERZR B Az U0 IR TR IT A R Bk S BE D 5 IF ARG WT A1 AuopR16™ K IR R B FRIL
ANFIBE A K RIS R K At A8 itk . R 7F ApR1V™ KR EH S5 L X AB BRI b 24K
PITRIR ; W EIRAS R AvpR16™ KBS b Bz R % 38 WT KR JE 22 57 (P>0.05) 537 523 AypR16™ K EL
HEA O KIS A A WT REUE2E5 (P>0.05) 5 i A8 5255 T AupR16"" R B AT O DI B ] vk 8K
5 WT KERI2ES (P>0.05) ;76 =AA L5 AppR16Y KR AAEAERE T F8 805 WT KB+ k) 4 B0k 35 2%
5 (P>0.05) ; [FIEf AppR16% KM SRS WT KR SHIATE L B E £ 57 (P>0.05) , &it A
FRIMEZR 1b 32 AR RS S M P B IR ZS T 3R v e B & & £ IEOK T L3 B ) A S AT B sk
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Effects of arginine vasopressin 1b receptor knockout on anxiety behavior and
social behavior in female rats

ZHAO Yinji, FAN Pu”
(State Key Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of
Medical Sciences, Beijing 100005, China)

[ Abstract]  Objective To investigate the effects of arginine vasopressin 1b receptor (Avprlb) gene knockout on
the plasma corticosterone level, anxiety, and social behaviors in female rats. Methods Female AupR1b knockout
(AppR16*°) and wildtype (WT) SD rats were used. First, the expression levels of Avprlb in the paraventricular nucleus
(PVN) and supraoptic nucleus (SON) of the brains of WT and AupR1b6*° rats were examined by performing in situ
hybridization. The basal plasma corticosterone levels of WT and AupR1b** rats were then analyzed by conducting high-
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performance liquid chromatography tandem high-resolution mass spectrometry. Additionally, the anxiety levels of rats were

evaluated by using an open field test and elevated plus maze test. Finally, the social ability and social novelty of WT and

AvpR1b* rats were measured by performing a three-chamber experiment. Results There was no expression of AvpR1b in

paraventricular nucleus or supraoptic nucleus of AvpR16*° rats. The basal plasma corticosterone level of AupR1b6*" rats was

not significantly different from that of WT rats ( P>0.05). The duration and bouts of AupR15" rats entering the central area

in the open field experiment were not different from those of WT rats (P>0.05). Similarly, the duration and bouts of

AvpR1b"*° rats entering the open arm area in the elevated plus maze were not different from those of WT rats (P>0.05). In

the social interaction experiment, the socialbility index of AspR1b6*° rats was not different from that of WT rats (P>0.05).

In the social novelty experiment, the social novelty index of AvpR16*° rats was not different from that of WT rats ( P>

0.05). Conclusions A knockout of AvpR1b in female SD rats does not affect their basal plasma corticosterone level,

anxiety level, sociability, or interest in social novelty.

[ Keywords]

15 2 R N & 2 (arginine vasopressin, AVP) |, &
PRI ZR , WA BRI R R . IER FEAET
P s SR P rh St 2 el il gl s
FERCT g, 3@ T sh K4S ' Y AvpR1a
I AvpR2 2 1A 8 755 3l Jik s FK i R s, [m] s
2R NN 2R 2338 o A ] T R A HT i AvpR1b
ZAK R AR AR B B OBR O BT OMOR B R
( corticotropin-releasing-hormone , CRH ) FI{¢ & [ it
JZ [t # 2 ( adrenocorticotropic hormone , ACTH ) f) 43
WALA B b s L T B RRBE BT AvpR1b 32 1A
HOLZE By % ( catecholamine , CA ) , 7 Jof 18 A1 £& f&
RAEZFEITER

WFFER B, 16 0 L 28 h X fl 28 2R ¢ P (A T
AvpRla Fll AvpR1b Z A&, Hrp AvpR1b Z KA S
5T Bk - SR -5 Rl (Chypothalamic-
pituitary-adrenal axis, HPA) BTE R o i 2 e
BN DX K 5 0 G 4 3 4 0 £R EOK P e Z R0 AT R
Gne) B AMN A {7 4% ( basolateral amygdala, BLA ) {3
S AvpR1b SZARSEGUH 2 5, S IR Bl A PR B
fI%, To) A Y& A5 {7 % (central amygdala, CEA ) 1 5
AvpR1b ZARFSHH Z 5 A BRI ME T . iksb
AvpR1b Z AT 4+E247 0, 41 AvpR1b 32 ARGk K
SHEECE TR RS, IF HL AvpR1b 32 1A7E 8 45 25
PN AL BRI Sy AR E T
HEVEM,

WFFE R, 5 55 1% 0 e 28 P 28 o i 2R 2 fift e
/N ERAE JEOK A T, AHAS 52 e B /)N BRU A R TR AT
T BIESE 2 B 1E) 8] B (lateral septal nucleus,
LS) M X 155 AVP , AT 34 5 &l 48 bt R BRI AL 25 A
ARG e R B AL S B A R 0 O H AVP
P BEAT R B AR R BN AVP FE A
T FE IR R 2347 S Oy T AR T 22 5 . KMk

arginine vasopressin 1b receptor; female rats; anxiety level ; social behavior

IR AVP ZEDIREMC T AVP 7 K i) 22 44,
XN RS A R N e 1 32 U )R 1 A B8 DL Rt
SAT NS R AT REAFAE BN 25 5 B SCHk R
TAE AvpR1a SZ A REBR/IN B AP 45 K17 e 2k 1) 22
S (H AvpR1b 24 B K- Y 8 5 2 15 A7 A
P22 5 9 To A 98 e dE , DA AE I 5% &2 X I
AvpR1b 321 i B 10 X £5 i DA S At 2547 R 1 52
Xt AvpR1b SZ AR BR e MEVE oot 45 18 DL R pk 2517
Sk JRE R RIS A — BEORE BE 1) R R R
AFFEE SR 22 5, BN 2o w2 W BB A 5 SEURE (1) 4
RIEFVER 2.25 55, S MEYE S W) Tl BE & 1R B
RIS 22 5, TR AL R XA [R) M IR T
Dk o AH E A2 H00F 58 i = o 1 3 4 Y ST
I, ASHIF 53 R FH e R BRAE Sk 455 X 3l 9 A 9 B
AvpR1b 32 1A% MR B RS DL R At 247 A5

1 #RFnFix

1.1 Rz

SPF 2% 10 A AvpR1b*C MEME SD K B AITEF
A RIMEME SD KB4 12 H K 210~230 g, SPF
9% SD KB, W T b 5 2 38 A 42 [ SCXK (&%) 2021 -
0006 ], {#i F§ CRISPR/Cas9 i RFJHE T AupR1b™° [
SD KRB, At st KA e s B . R T8 K
B B ApR1bY ZA TSRS WT A1 AupR16%°
KB, KB IR AT by 52 50 35 7 v [ 42 B= 24 A
¥ I KR A R 2 0 SPE ke sh W) By [ SYXK
(%£)2020-0002 | #47, 1 FRIRE R (25+2) C , W JiE
FEHILE 40% ~ 60% , W & A v /F 12.00-24.00, 4
ST A B R R AT R S A A S8 Bh )
“3R™JFIN , 25 p o E R 2R B B R 2R I T B
YIS ZE 5 2537 (IACUC-A01-2021-048)



R A PR A AR 2022 4F 6 F 2 32 555 6 4] Chin J Comp Med, June 2022, Vol. 32,No. 6 71

1.2 FELFSME

Denharts ( $E 8K &, 2 H, #5:2191092) ; Yeast
RNA( ® [%, 25 [H, It 5. 50678421 ) ; Herring sperm
DNA ( %€ 8k &, 3£ [, it 5. 2149750 ) ; DIG RNA
Labeling Mix (% [, 3¢ [, it 5 : 39354521) ; Anti-
Digoxigenin-AP Fab fragments ( &[G, 2 [H, it 5.
32871922) , Bond Elut Plexa ¥ ( Z¢HEE, 36 [, it
5:6588422-02) ; KRV AL (PR, B, 5
CM3050s ) ; — 5 PUAR FT 7 BB R 42 (8 fe, 36
[, A4, 6495C) 5 IE B WGl B (PR, TR, AL
DM6B) ; W™ 47 3¢ & (L ifg ik 4k, b &, B 5. XR-
XZ301) ; Aok B B (LIRS,
XR-XG201) ,
1.3 EWH*®
1.3.1 AwpR1b"° KR %E

SYHCHH AR 10 RAA AR RUBIREE , 47T A&
FIi K R 1724, ARE NCBI 1 AvpR1b % [H ¥ 51
Wit sl ¥, 519 ¥ %1 4. F. 5’ -CTCCTTTCATTG
TCCTTTCCATC-3" ; R: 5’ -CAGGTTCTTGTAGATCTC
GTGGC-3" , RN FEF N :94°C HIAEM: 2 min,94°C A%
30 5,60°C IR K 25 s ,72°C 1M 60 s, 34T 35 M
I, 72°CHEAH 10 min, 4CLRAE, 1= Wl ] 1% 1)
BIBRWEEE AT HLIK .
1.3.2 JRfi4432

HRAE NCBI 18 AypR1b X 5135 3 )1 4
PREF . AvpR16% I WT KB4 3 H L E I 1% )%
B 240 (4 mL/kg) JEdEAT 0o IEVEE I , R 8 A 21 41
T ACHIE TR 2 R BT R E E 24 h, 5 F
FAREREXT AT B BEEOK . B K 14, R
YR AR AT SR B R S R T
(B 7 7E 50°C HEFE b 20~ 30 min, A 4% %
B EEAW, 2 IRCE 20 min, B ABERRZE b i
WS min, JNEE IR K 28 0P, S ECE 10 min,
BRI 5 s, T 4% 2 B W VS WL,
FIRCE 10 min, B ABERRZE 3 WD 5 min,
INA = L v, IR CE 10 min, 12 ABEIRSE
MERE WP 5 min, AT, EMCE 1 h,
I A AR IR A G B T 85°C & @i 5
min, Bl 57 RVBCA VKK IR A P09 3 min, 5B 5 RS
Ja R A S 22 2 WM A B BBt Fr, 55 b 3 B
A ET 65°C/KI IR 12~ 16 h, W3 q,
TE 65°C B 2% il P20 60 min, 7E %5 IR A9 28 wh %
WA BRI S ming A& A FEMTE W E W=

TRICE 1 ho AT =5 37 455 4 Gl B2 1 1 it e
ICARE, ZER &P 4CIH B W, FEERNE
IR 20 min g, ORI BA fl R i il . € 2 1
WS E 2 he S5 HBERRZE phEh W vh ik 15
IRV JE R, ROk S IE B8 05 DM6B & fil
BERY 20 15404

1.3.3 R RORAH G s vl Bz I %

JH B 5 B b 9 & i) 48 10,20,30,40 .50 ng/mL
FIRRUE S, TEATRRAE I 2 A 221, AR o S
ARET ApR16M A1 WT Ml R B 28 B2 i Jik B0 it 45
SRS . FHZHER /A F] Agilent Bond Elut Plexa
30 mg, 1 mL /NEFEATHAE G ATAL I, Ab 3 S A A Al
JFH 5 SO0 AH €2 135 £ B 5 4 % T3 135 A6 DO 0l 37 v 2 BT
il & i, MRKSECH . C ks Ak 35°C, ish
A A K+ 1% TR, WshAH B I EE+1% R, it
HA 0.3 mL/min, JAHES EE 4 80% ~ 0% A, 20% ~
100%B,0 ~ 4 min; 100% B, 4 ~ 6 min; 0% ~ 80% A,
100% ~20%B ,6~8 min,

1.3.4 WigsLEs

37 R4 R SF R 100 emx 100 emx50 em , 44
KRR A (14 H o0 X3, SRR AL I s AR R
332 5 min, A Anymaze S0 HE A A0 X
B R TR
1.3.5 MR TFRELE

AR R B AN TR ORI A A
TS5 21, R R Sk 35 I X R A AR
FkE, HBAC S H S min Wiz S ELE, B
Anymaze B4 43 #7 FLiE A ¥ R DX 8804 B TE)
1.3.6 o & Imirscs

=HE £ 100 emx40 ¢emX30 em, H1—>
Fh 2 S A T S 28 2H A, R BRURT DA o v e 3
AN T O A IR RS, EA LN E &
AR R R A R xz, R A
MR ZR 10 min, 1% IF40 B He i A 26 A5 0 25 1Y) B
] K I RGE A ZE A 0 2= 1 B R) A SRy 4B, KRR
HEAZEN Z WIS TR Ry 43 TSR w8 28
1.3.7  #H22RE S sL 56

B R BB ez | st — = R gl de b
— B[R] A 3% R P e B A R R 1, 5 — == i R
BAA R, FRE A B E 10 min, g7 I
AT HAE R BE Az R BURN 22 SR 25 10 B R) L R
PR 2 A RRE A= R B 1 0 Rt [ R 0B, 8
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KEBEREAKE 1 BB EE R T, B4R
JIHREL
1.3.8  FhosHra i s 5

W K BB H g 22| RS 22 A i 28 e H v — i)
ERAEE PRI KRR 1 R AL B — = Ty
RS A — FUT 0% [ A 0 R PE 00  BiE AR R R 2,
iR BLUE R 10 min, 3058 I 0 Hr HAIR &R B A K
BT FIRE A KB 2 BIFaL, R BRAR R FE A R 2
FBAAE SR 1 A BB TR o B R BRI R B A=
K 2 IR RIE A AL s B i v Fe 8
1.4 FitEHE

AT A5 5 3E R H GraphPad Prism 8. 0 #£47
G TR, T R OE Y5 AR M 22 (w2s)
Fon o M ¢ K SedEA T4 [ B L3, P<0. 05 32K
HAERFEER P<0.01 FREBEAEWEEES.

2 #R

2.1 AwpR1b*° KERHEE

PCR %245 K 1 iR, WT KR PCR =4
K/NH 883 bp, 1M AppR16% KBl PCR 724 K/N Ky
786 bp,PCR FH] AvpR1b* K FlH ApR1b FEH 25—
HFH 97 bp JPFNB LTI R . AR E X R R
RS EAZINIX Y AvpR1b 32 1A 47 5 3 22
2GRN 2 R, AupR1bNC WEVE K B2 5544 590
AR AvpR1b Z 4,
2.2 AvpR1b EER BN KREBERSTERIR
SEMNHIT

FECRAS T WT KB AvpR16™ K B 2
Hh R S S i AR 3 BT R, WT M R R R EIR
BN M R i & 5 5 AvpR16*C WV K BR7E 0 B
PRAS TN M H ST 5 JE B E 25 5 (P>0.05)
2.3 AwpR1b EEFBY K RERKEHHE

TEW 37525, WT KR AgpR16% K A
HRLs DX A s TR R P 4 Fifs . 5 WT ik

T :M:DNA marker; 1 ; AvpR1b H& P Bl K B 2. 87 A=
R,
1 AwpR1D® KE A% E
Note. M, DNA marker. 1, AupR16"° rats. 2, WT rats.
Figure 1 Identification of AuspR16*" rats

FRAH LE , AvpR 16" K ERAR 2 rva0 DX Ay BsF [i] TR 4
Jo i E 2R (P>0.05)

FER 28 T o R E SR b, WTOME M R BN
AvpR16"N WP S FRHE AT i X35 1 B[] R vk 4
mE s frzs, 5 WT EPE R B, AopR16M KR
HEATF U8 X I O .35 22 5% (P>0. 05) , iF
ATFRCE X B B R T g it B2 5 (P>
0.05),

2.4 AvpR1b ERERIET KR4t 326 S HIR00

FEN B A S5, An e 6 fras, WT K BRI
AvpR16% K FRIE A 22 2 A5 5 B s [R] JG F0 G I 3%
P22 (P>0.05) . [EET, WT Fl AvpR16"" KRB 47
B G HOC B 22 5 (P>0..05) ,IEBA AypR16"°
KREA EE A E WL

B2 AvpR1b FEH IR R B 5% M
M ERAEABINEZR 1b ZARLIE M
Figure 2 Effect of AvpR1b gene knockout on AupR1b
expression level in PVN and SON

B3 AvpR1b FEPH BRI R R E SRS
Bz I A 5 B R
Figure 3  Effect of AupR1b gene knockout on basal

corticosterone ( CORT) content in rats
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At Ry g, A 7 R, WT KB
H1 AupR1b™" RERIER 25 = MBA A KB 1 A e [a] A2
MW EMEZES (P>0.05), [, WT KA
AvpR1b" KWL 32 e 1 H5 50 B & 25 5 (P>
0.05) ,UE B AvpR16™" MfEPE K R E A 1E % 14k 58
A&7,
2.5 AwpR1b EEFKMKRASHTHRENZM

TEA 2R PR i b, an &l 8 s, WT KR
Fl AupR16" R ERIR R AR & M FE AR R 1 1
R T I A B 2B R BRL 2 B s TR RD O 22 57 (P>
0.05) . [FII; WT 1 AvpR16" MEPE K BRLA #2538 B
PFEBOC B ETE 2 H (P>0.05) , IE M AvpR16™" M
PR B HA 1IEH At 2B

B 5 AwpR1b FHRBRNT K BIRR
o R R T U I ) RS 5 )
Figure 5 Effects of AvpR1b gene knockout on

open arm exploring duration and entries in EPM in rats

7 AupR1b S BB RS R B
Figure 7 Effects of AupR1b gene knockout on

sociability in rats

B4 ApR1b FEFEERNKBERRY Y
F s DX ] R R 52 )
Figure 4 Effects of AupR1b gene knockout on central

zone exploring duration and entries in OFT in rats

Bl 6 AvpR1b H KRR XTI B i 47 ) 52 il
Figure 6 Effects of AupR1b gene knockout on location

preference in rats

B8  AvpR1b Fk PRI X R Bl 2o #1452 e
Figure 8 Effects of AupR1b gene knockout on social

novelty in rats



74 rp [ A PR 2 ks 2022 4F 6 H A 32 455 6 11 Chin J Comp Med, June 2022,Vol. 32,No. 6

3 it

AvpR1b ZZ K AE K Mg 4345 13z, B 52 R W
AvpR1b ZARLETE T % 55 8% ML B A% DL R il B 451X
R ARBIRSE R R 24 28 5 R IIE T 7 WT K
FUE 55 4% AL B I X 77 76 AvpR1b 32 14, 1
AvpR1b™ MEPE R B 2 55 4% RO 1 A% 1l X AS 7 75
AvpR1b 324K, 3 H PCR 4558 WK AvpR1b 55—4h i
T 97 bp mEBEALT, T AppR16% B0 FH T 5%
AvpR1b PR X5 EPE R R ECRASTR ifi 3 o B o
il i B R LA R A 32 RE T HUSEIR

IR RN = S 3 PR R O T R I VAT &N
BTN E Al s EZAEH . 76 HPA i
AvpR1b 2R3 35 T AR H it F1 B b R 0T, A A
EWMERBRMERN., AR LR, i BRET
WT HEPE KBS AvpR16™ WP K SR M2 H 4 B S5k i
TEWAE S, MR, WT BN RS
AvpR1b™ eV /N A i SO AS T 1 Bz o i 5
To R S F B AvpR1b 2K Y i 2 8 5 i)
HPA Sl B a8 55 B8 7 o B7E T80 I R 30 1 ) 5lfy
FRNB A E LT, AvpR1b 24K 10 Bl 2 2581 % HPA
Bl B2 g, B AN A s E TE vk DL R ORFE R,
AvpR1b™° B /N BRI A2 B b R K BT i R K
W Bt /N BRI 2 B B e B 3% 7Kk O ik 2
TREN $ERFE AvpR1b ZRTE HPA %1 X 3 i
Hk 2R

W45 v 2R A L AT DL Bl ) £ R
IR T B v s DXl 0 R DX g e (1] TR
TN Y5 s AN N [E1 L8 S 8 L 2 i -
JERRE AL, EARTI T, 5 WT 4IAH L, AvpR16™°
KEARRBH EEFERA . X5 ApR16™ HEPE/N
R KA Y ZE IS AR A7 AEAE ) B /)N
IR Ji 1 B AvpR1b 52 (55§17 25 B A AE 18K
SIS R DR KRR 2 B B 2 1] ) 22 5 T R
FHEFEH K AvpR1b ZARFE A L B L )
B TR TAEER

AT RS WA S B W E R 9 TR 2R
] AR R R 2, 1 7 B AR B 2R B =2 T, o i )
FREBIR R AR . AL AypR16M I WT
KA IE# k22 68 1 S+ as g sk, 56
12 A N = S T O 5 W D) Rl 1 R W 1
PECTRBFGE . AL R AvpR16™ K R 7E 58 3] PN Rk
g 5 T E Bt A9 B, IE AopR16™ KRR

SRR IE R . HZ KT AvpR1b ZARAY BT
W2 AR F K Y 4 28 8 12 8 B, BF 5E 4 GE
AvpR1b™ IR /N R4 58 104232 81 T 845
HARRIN AvpR16" T /N R BE LU 30 min
ZRiiE T At S E S R, FER RIS D
AvpR1b M2 ICIERK T #EASiE 12 M e Rpat ] 2 i
BERFFY 45 B4R R, AvpR1b 2 A TE KA 32 1012 B
AR R T E AR X A3 BE 7 S5 AT B B
TC B E MW,

25 LTk, AupR1b 3 @ BRIE R T AvpR1b 52
AEZE 5 S50 B AL RK N 52 e ME 1 R BR Y £
JBAT R At H B R ) S sSHEE

AFFEIMER T AupR16™ WP K FRIE A 45 &K
5K R BIE AopR1b FEHIF AR FEIX
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[{#Z] B WET CBA/I Fl CBA/Ola PIIE R W7~ BEAVEUHE . 10~ 16 Jil#% CBA/T IR IR W%y
12. 8% ~22. 2% 5T 10~ 16 J&#Y CBA/Ola JRIGW IR 11. 4% ~13. 0%, Fi% it CBA/J Fl CBA/Ola H/~iF B
FIT ARSI R 4 ) 6 A B W) BREIF AT SR, FSdlrh =410 10 JA# CBA 41, 55 =41k 16 Ja i
CBA 4, B4 A =411935 CBA 2240, BALB/c Fl CBA H.I(ZH 1 DBA2 1 CBA HilZH, %R CBA/J [ CBA/
Ola 2, H 16 JEMEM: CBA/J SR TIZE 1L 10 JEMEYE CBA/) =, CBA/J Fl CBA/Ola W R A i &R B L HAEAE
SR RG W i fm) R SRR R Falb— 2B 9T . 4538 16 J&) CBA/J Mt R 56 FH T i Pt A i A5

[£%8i7] CBA/Ola;CBA/J;CBA; i/ #5571, ¥ %

[FE>ES] R-33 [ XkFRiRFE] A [XEHS] 1671-7856 (2022) 06-0076-04

Comparison of abortion model data between two CBA mouse sub-strains

WANG Lei', WU Xuying', GAO Yulong', ZHANG Wenming', LI Bin', LIU Yunbo'**
(1. Beijing HFK Bioscience CO. , LTD, Beijing 102202, China.
2. Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences (CAMS) , Beijing 100021)

[ Abstract]  Objective To observe the abortion model data of the CBA/J and CBA/Ola sub-strains of mice. The
Embryo resorption rate of 10~ 16 weeks CBA/J mice was 12. 8% ~22.2% higher than 11.4% ~13.0% of 10~ 16 weeks
CBA/Ola mice. Methods Abortion model experiments on CBA/J and CBA/Ola mice were designed. Each murine
subline was matched with six groups of animals and observed. Three of the six groups are 10-week-old female CBA groups
and three are 16-week-old female CBA groups. Three groups for each week of age include the mutual mating of CBA,
BALB/c and CBA, DBA2 and CBA. Results CBA/J mice have a higher Embryo resorption rate compared with CBA/Ola
mice, and the Embryo resorption rate of 16-week-old female CBA/J mice is higher than the rate of 10-week-old female
CBA/J. Both the CBA/J and CBA/Ola murine sublines have embryo absorption problems in their mutual mating, the
reasons for which need to be further studied. Conclusions 16-week-old CBA/]J female mice are more suitable for the
establishment of abortion models.

[ Keywords] CBA/ola; CBA/J; CBA; abortion model; sub-strains

CBA FI DBA/2 BECH MBI/ NRIZAZ M AR . R, EAFRIX—4108 RSA sy si il i B4 {H
CBA (HEYE) 1 DBA/2 (HEPE) WA A HA S ER  TEER LIEZA S R E A, T AR 7R [ N2 5| i
2 H AR (recurrent spontaneous abortion, RSA) H Kkt B CERIE CBA (HEYE) Fil DBA/2 (HEYE)

[MEHEBN ] EHE(1978—) , &, BB EEI, 55 )5 1 . SLK 32 . E-mail ; wanglei@ hfkbio. com
[ﬁ{%{’ﬁ%] XUz 1% ( 1962—) , 5 SR B WS I SR B . E-mail ; liuyunbo@ hfkbio. com
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ZBEERICR 21% ~56% 2 | 552 SCHik 22 AR

Ao FHH PR CBA b &, —F CBA/J, —Fh
CBA/Ola, CBA/J /NRJE 1920 4FH Strong H Bagg
FIAEME RS DBA Mt RSB G #1728 /G &, 1947
4E5] 5] Andervont &b, 1948 4E5[%] JAX™ | CBA/Ola
/N 1983 4E M JAX 51 5] OLAC, 1985 4FH1 OLAC
53] IMLAS™ , CBA/Ola W% B ARk JE T CBA/J,
(ER=SCRURIS:Gl b u =g A ® N C LRI

ARWFFEXF CBA/J Fl CBA/Ola /MR A SR W 7
PR AR I L UE AT ISR L, A SR 2 48 IR iR
sl L R 5 R B B0 58 B 26 0k 4 iR i HE
o RSO R T/ BT B M RRR S5 4, B T
S e IR = 7 N VS o | ST R (E B9
IUBE BRI, HIAS 52 ) LA VR B 1 G i o AR 45 /)
BRI A B 50, A 98/ BRL T SR I 7 A58 28 3 A
100 ESOULGE RN WO R IG W s G B A
BRNFRFEEDT

1 #efzE

1.1 SCI8Eh4

TP S B A SPF 9%, PEILE 1, il
HE R A ) R R A B W B AR [ SCXK (32)
2019-0008], S5/ BRI FRAE Lt AR B AE Y
B B A BR 28 7] B B PR 5% (B B 4% ) 9 [ SYXK
(5£)2019-0022 ] , b 25 85 A i 4 BE 5 9, Tt BE (24
£2)°C , MHXHE R (50£10) % , # S R EUCH B3/ NEE 20
W, BIE R0 12 he 12 h, 309 F HEREFTROK 1)
HF R AR P Co 4 1B K 1A 1 FRUZ AR 1035,
ST Sl S 6 359 28 3o AU o 4 BB S 56 S W 40 P 2%
T2t (HFKIACUC-20190321) , #44 sh 46 B 2
BRSSP R B AH SC R E | S 56 3l ) 1) 57 1
SEEG AR AR SR I S A Y 3R R Jf 4T
BRI L NP S

KRR AL 2 8 A k7K (pH=2.7~3.0) Jf
L R ZEVR K 30 min (121°C) , B8 #ok)
ARAEY) i 34 28 3o 8 R 28 97K T 30 min (132°C)
T S SRR 1 U, B SRR A W 3R R A T T
BEAL IR FRAE T AR ST R B R G RE
1.2 FEKF SN

75% ZBEW F LR R R R B 7 RBHEE A A7 R
"], 45 20210101,

Canon BB AHHL, 75 EF-S 18-55 mmU;
FIFHFR R R (0~150 mm) , 5 SJ455515, Tl
HRE A B AR, TR A2 14 d /N
1.3 LWHE
1.3.1 S5

R T WG A CBA W Z (CBA/J Fll CBA/Ola)
TR B R O, 43 0% 2 AN JE IS (10 JERD 16
JE ) M R i AR L R AT IO . RS RS Sk 3
500 1 AR R B RCYL CBA T xCBA 252
2H PR BRZH BALB/c A xCBA Q ;3 4H. Wi ™
FEAISZEGZH DBA2 1 xCBA @

1.3.2 SCEGA IR

WEPE CBA /N BURIFRAEIE BRSO Y 2~3 d J5
Pt 15 A M /DN R R R AT, RN
YER S R APk & 1% 1 CBA/J F CBA/Ola
HERR, 1700 FAMER ST, BB 10~12 h K
B, W22 0.5 d, 4k 45 B L 4 40 1R
FR13.5 d Ja AR A8 R AR, XS
B WA B2 W e W O B AT 48 5 X A%
A6 5k B AR R AT O RN G T 43 BT B VR iR I Y
FIE
1.4 SitEHiE

BB B SPSS 17. 0 B gt TN & 7 22
IR BUE VLB + bR ifE 22 (x+5) Bow, DA P<
0.05 AERA BEE,

R1WCEESE S Y

Table 1 Experimental animals of abortion model

i 3 P51 JE () UNER s RE(g)
Strain of mice Sex of mice Age of mice( week) Number of mice Weight of mice

) 10 10 28. 14+1.34

CBA/]J ? 10 50 20.85+1.35

Q 16 30 25.46+2.56

) 10 10 28.20+1.31

CBA/Ola Q 10 50 21.02x1.40

Q 16 30 25.58+2.67

DBA2 ) 10 20 23.10+2.01
BALB/¢ S 10 20 25.12+1.63
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2.1 BIRWHNE TZ BERRIREIER

F T ke 1 M BB [i) 285 G (AR S 3 DA 2021
4E 3 H 24 HFFER,2021 455 A 20 HE5H) , Birld 10
JAZAEHE ] 9~ 15 JRIHE B AR | 16 JH 4L 84y 15 ~
21 JRIME BRI . A5 ZHEC Bl DL Ae e 2 R i i
THOLILER 2,
2.2 BXWAMBERREREES

fif W EE CBA/] 5 CBA/Ola 45 J& % M SR G
WS A1 W8 AR5 AE AR RL, 31 AT DL A 5 4 W W i) i
OB E 2N A, IEW 14 d RGN EAR
—3(K.0.8~1cm; %% 0.4~0.5 cm) ,HERIEK

FITE AR 2> Bl 4 G L i 2 /0 g il i s AR 4k
WLZE 3 4n S e L&k it 22 D00 i O /0N | 2508 0 ) i
Jia I K .

FHUEAR R RO A g £ AR, IR i id %, 4
Ti] B R 2R T 25 43 B G 96 o 4% 2L 1 4 1) B A i ok
AT G T b, 412 [l Heds, 10 il CBA/Ola 2
AR HR B EK T 10 & CBA/Ola 1 4171 3 4 (P
<0.05);16 J& CBA/Ola 2 G HABEK T 16
J& CBA/Ola 1 Z1H1 3 40 (P<0.05) , HATHH A R W
WEXER(WERI) , AMEREER =md’/6,/NF
[F] 224 Jify BTG 28 B 5 P S AR B 2 2 SR 25 3
IR RFRI R 45N, H s IRIG E D) H IR ik
AR AR 3) .

R2 AR WA R R RIS B

Table 2 Embolism, pregnancy and embryo absorption in each group of mice

- . ‘ UIRE32% 14 d fEfG% I s K LRI (%
TR SR smn RS WEARE  BRBRTORCE. RBRTCR (%)
. Number of Number of Number of Embryo
Abortion model Total number of ~ Number of . . .
. . mice with embryos of absorbed absorption
groups breeding pregnancies . ’
vaginal plug 14 days embryos rate
1 2 First grou 17 6 0 38 4 10.5
10 Ji CBA/J 2 2 Sec (;D "p 25 5 5 31 4 12.9
10 weeks CBA/J o oeeond goup '
3 4 Third group 31 6 1 39 5 12.8
1 2l First group 9 4 1 34 8 23.5
16 J& CBA/J
2 4 Second 28 4 4 34 3 8.8
16 weeks CBA/J . Second group
3 24 Third group 14 4 0 36 8 22.2
1 4 First group 28 3 27 3.7
10 J& CBA/Ola
4] S
10 weeks CBA/Ola 2 21 Second group 27 7 57 7.0
3 2 Third group 19 8 54 13.0
1 4 First group 19 3 23 0 0
16 J& CBA/Ola
2 y
16 weeks CBA/Ola 2 2H Second group 27 8 56 4 7.1
3 24 Third group 13 5 35 4 11.4
x3 BUHIEF R ERLAAPESE
Table 3 Nomal placenta diameter and volume datas of each group
i el IEH A8 HAZ (mm) IEH B BAARB (mm®)
Abortion model groups Nomal placenta diameters Nomal placenta volume
10 J& CBA/J 1 4 First group 6.38+0. 50 138.17+35.29
10 weeks CBA/] 2 44 Second group 6.59+0. 51 152. 68+36. 75
3 21 Third group 6.75+0.59 165.00+42. 92"
16 Jl CBA/J 1 4 First group 6. 86+0. 86 177.02+62. 71
16 weeks CBA/]J 2 21 Second group 6.73+0. 45 161.96+33. 97
3 21 Third group 6.67+0.43 156.98+31. 28
10 J& CBA/Ola 1 4 First group 6. 40+0. 65 141. 54+39. 95
10 weeks CBA/Ola 2 21 Second group 6.90+0.53 " 175.96+42.08 "
3 21 Third group 6.14+0.33 122.19+20. 41
16 J& CBA/Ola 1 4 First group 6.37+0.50 138. 15+34. 66
16 weeks CBA/Ola 2 4 Second group 6.73+0.60" 163. 13+48.01"
3 2l Third group 6.39+0. 56 139. 48+38. 32

TE: A, © P<0.05,
Note. Compared with the mice of the same group, * P<0. 05.
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R4 ARG L B SR B AR

Table 4 Absorbed placenta diameter and volume datas of each group

T
Abortion model groups

JH SR I 48 A% (mm)

Absorbed placenta diameters

HEBATBORG 2AABL (mm®)

Absorbed placenta volume

1 41 First group 3. 68+0. 81 30.07+24.77
10 J& CBA/J 2 4 Second group 3.09+0. 41 16.24+6. 82
10 weeks CBA/] 3 2 Third group 3.26+0. 40 18.91+8.52
1 4 First group 3.24+0. 47 18.92+8.23
16 J& CBA/] 2 2 Second group 3.13+0. 17 16.24+3. 12
16 weeks CBA/J 3 4 Third group 3.97£1.08" 40. 15+33.05*
1 41 First group 5.22(—> One) 74. 44(—4> One)
10 J& CBA/Ola 2 241 Second group 3.21£0.25 17.63+4.90
10 weeks CBA/Ola 3 41 Third group 3.12+0. 56 17.35+9. 48
1 2 First group /
16 J& CBA/Ola 2 21 Second group 2.97+0. 32 14.18+5. 05
16 weeks CBA/Ola 3 41 Third group 2.75+0. 48 11.87+7. 45

HL R, © P<0.05,
Note. Compared with the mice of the same group, * P<0. 05.

W IR EAARRUT R ARG, 10 J8] CBA/) 3 418
EE T ARHHALPILL (P<0.05), 10 J& CBA/Ola
2 B EE TARAHABML (P<0.05),16 J& CBA/
Ola2 1% m TAHAHAMMH (P<0.05) (WK
3) . AHGEETS B A L AR I H R A R
H G EARRR R AR RS s LS
YN

XSG 25 1) B AR R AT B o3 B, A 16 )8
CBA/] 3 4G Wi 45 A% Bl 2 v T AR A o Ath 4
(P<0.05) , HAhAS 2B 22 5 AN 2% (L3R 4) o XAk
JiG W Wi B S R R B AT Bl o b, RA 16 A
CBA/J 3 ZH I WSC i 35 FR i 2 8 T AR A oAt 4
(P<0.05),

M 4 BAE AT LA 27 S0k v i
PTHL, {HR & P 10 J& CBA/Olal 4 iR i W IS G
B BB TR 0 116 35 A RR Fe B8 Sk ) Wy 2 A
TR T (B0 L P A i 22, AR i &R B R Y
IR B, IR AT BB CBA fh R Y TE SLIL A
K BT EH— 5T

3 itig

S HETE DBA/2 /N (H=-2d) 5B J5 B 7
CBA /MR (H-2k) B3 7™ #8534 20% ~30% , 11 H.3X
PR~ BAT Bt 2 PR RAC R R M R R AE  7F
[ff H-2kxH-2d 3¢ L /7 =AY CBAXBALB/c 1,2
SR RE R R AL A 5% ~ 10% , XA KB IEA
AT IR IX — 5 A4 A L R PR i T A~ 2 3L i 3
Pyt

KEZXTF B SR U B — A B G 5 1
4 G P 5 R S B0 L a8 & B,
CBA/J MEFR L CBA/Ola Mf RS 5% 5, CBA/J 16
JEHEERL L CBA/) 10 Jii il BROE AR 38 1y, 3 540 G SOk
A3 AT IRGE IR R i, i R
M A — R RN, B IR T R
I AR — SR AR A R AT

A HGETE H DBA2 FA7E KR Klrd1 (CD94)
B2 H N R 5 R ) AR AL —
KR,

ARWFFEIE— TR B CBA B0 &R I 7 45
RURCHE LR, 0t 7= 155 780 (1 3 A AL B A A 2, I 7 22
2SI, AR SRR 22 5 B AL PRl A5 1 A
Y,

S 3k
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(HE] B# FAHREBR SRR RN A A R K Y 0 BRI R TR R M T ROR, Ak
ARERY IR AF I E LRIER, 3k AV E e = HLRE D e AR KL 0 8%
T 5 2R G0 A R R AR A, LA DA 1200 8 B 15 1E R A8 4T I 7 A s AR RIS B8 A I TR, [ B T 2
BB RIR R AR R BUEtE B R E RO, SR R R IR Ok o
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Evaluation of an oral and nasal aerosol exposure system for
non-human primates

LI Qingni"?, CHEN Yunfeng"?, LIU Yuanlang'*, TANG Ding"?, HUA Wanlu'?, ZHANG Ruian'?, LU Jia"*" , LI Xinguo'*"
(1. Laboratory of Emerging Infectious Diseases of Wuhan Institute of Biological Products Co. , Ltd. , Wuhan 430207, China.
2. Biosafety Level III laboratory of Wuhan Institute of Biological Products Co. , Ltd. , Wuhan 430207)

[ Abstract]  Objective To evaluate the operation of an oral and nasal aerosol exposure system for non-human
primate (NHP) models using influenza virus and establish the experimental basis for aerosol inoculation of NHPs with
SARS-CoV-2. Methods In a biosafety level 3 laboratory, we generated influenza virus B/Phuket/3073/2013 aerosol
using an oral and nasal aerosol exposure system for NHP models and evaluated whether the device could run normally and

produce aerosol particles of a specific size. Furthermore, the uniformity of distribution and stability of the aerosol particles
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were analyzed. Influenza virus was collected at sites where leakage could easily occur. A solution of 35% H,0, was run

through the nebulizer to disinfect the system. Results

The mass median aerodynamic diameter of aerosol particles was

(1.04 £ 0.03) pm. The viral aerosols produced by different concentrations of influenza virus reached the hood. There was

no significant difference in aerosol concentration among the 6 hoods (P>0.05). The survival rate of influenza virus was

greater than 50% after atomization for 30 min. A linear relationship was observed (R’ = 0.9989) with an average

difference of 2. 4 log,, CCID,,/mL between input ( Collison Nebulizer) and output ( All Glass Impinger-30) virus titers. No

influenza virus was detected at potential leakage sites of the device. There was no indication of bacterial growth after

sterilizing the pipeline of the aerosol exposure system and the cavity of the negative pressure cabinet with hydrogen peroxide

disinfectant. Conclusions Our result suggest that the oral and nasal aerosol exposure system for non-human primates is

useable and effective. This study provides a foundation for establishing SARS-CoV-2 and other viral aerosol infection models

using NHPs in the future.
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Figure 1 Schematic figure of the oral and nasal aerosol exposure system in non-human primates
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Research progress on the function of non-muscle myosin ITA in distinct species

LI Guoan, ZHONG Wangtao, ZHANG Jingjing "
(Affiliated Hospital of Guangdong Medical University, Zhanjiang 524001, China)

[ Abstract]  The non-muscle myosin ITA (NM IIA) , encoded by non-muscle myosin heavy chain 9 (MYH9) | is a
member of the non-muscle myosin II family. NM IIA is expressed in a variety of cell types and plays a critical role in
cellular physiological processes, such as cell contraction, cell migration, and cell shape maintenance. NM IIA is essential
for the development of the brain, kidney, vessels, and other organs. A mutation of NM IIA causes MYH9-related disease
(MYH9-RD). Recently, it has been shown that NM IIA is also involved in the regulation of other physiological and
pathological processes, such as angiogenesis and tumor progression. Here, we summarize the recent progress of research on
NM IIA functions in humans, mice, and zebrafish.

[ Keywords] non-muscle myosin IIA ( NM IIA) ; non-muscle myosin heavy chain 9 (MYH9) ; mice; zebrafish;
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[ Abstract ]

Duchenne muscular dystrophy (DMD) is a fatal muscle disease caused by the loss of dystrophin

protein, which is localized in the sarcolemma. Currently, DMD research concentrates on how to treat the disease, and the

restoration of membrane function has become a promising therapeutic approach. This review focuses on the mechanism by

which muscle membrane damage is caused by dystrophin abnormality and summarizes the research progress regarding

membrane repair therapy toward its clinical application.
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Evaluation index for non-human primate SARS-CoV-2 infection models

TANG Ding, ZHANG Ruian, LU Jia®, LI Xinguo”
( Wuhan Institute of Biological Products Co. , Ltd, Biosafety Level 3 Laboratory, Wuhan 430207, China)

[ Abstract ) With the outbreak of the novel coronavirus pneumonia, coronavirus disease 2019 ( COVID-19) ,
research on the pathogenesis and functional structure of the causative virus, severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), as well as on COVID-19-related vaccines and drugs, has accelerated rapidly. Animal infection models,
especially those using non-human primates, are indispensable for research on COVID-19. Owing to their physiological
similarity to humans, non-human primate models are among the most important animal models in SARS-CoV-2 research.
However, there are relatively few studies using non-human primate infection models for COVID-19 owing to various
constraints, including ethics, research qualifications, and cost; therefore, it is particularly critical to ensure the validity of
each animal test result . This article summarizes and analyzes evaluation indicators for the non-human primate model of
SARS-CoV-2 infection, including clinical scores, imaging diagnosis, hematology indicators, and pathogens, from the
published literature on SARS-CoV-2-infected animal models and clinical data, which could provide a useful reference for
the successful establishment of more effective non-human primate models of SARS-CoV-2 infection.

[ Keywords] SARS-CoV-2; non-human primates; infected animal model; evaluation index
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Table 1 Clinical scoring sheet

Elk/E e P H 3 WA HH (G
Animal number Scoring date Rater Points Score
IEH 0
Normal, alert
SR ]
S ARSI Hunched posture, dull appearance to eyes
General appearance JBEoK PR S | ik ZH U B 10
Dehydration, notable weight loss, obvious swelling, tissue mass
AEART R ARAL il (AR AR B ) 15
Bleeding from any orifice (not related to routine procedures or menstruation )
BBAEL METS 5
Wk EE Ruffled fur, unkept appearance
Skin,, haircoat BB A URLL LR RBE A 0 iR 57 10
Rash, pallor, redness, icterus, ecchymoses, wound, abscess, ulcera
TE TRERTH TRVE I MR LT WA £ | LG T 5
Facial features Nasal discharge, salivation, lacrimation, reddened eyes, ocular discharge, ptosisa
- PP ;
Tl Increased or decreased respiration, cough
Respiration )
W WRZ PRI K 0 PR A 2 15
Dyspnea, open mouth breathing, cyanosisa
FERD FEET BB KRR R 5
eI Decreased feces, dry,wet and pasty, watery feces, decreased urine
Feces, urine JCHEME TOPR ML LR 10
Feces absent, urine absent, blood in feces or urinea
TREGHER AT —2) 3
Decreased ( eating less than half the biscuits)
JEX5N VAN N BRI 5
Appetite Eating fruit but no biscuits
jexv il 10
Severely decreased
Z Bl (BLRE , Bt PRG35 Sl 5
Hyperactivity ( circling, increased aggression) , hypoactivity
FEFER P RGREIR R SKABRL) Tk 250 10
N Ataxia, neurological signs( tremors, head tilt) , loss of interest in treats
Activity B . B
AERE S R EAETE T L A5 s
Reluctant to move, uses cage for support, decreased response to human presence
Xof NHEE IEA BAT S | ek 35
Minimal response to human approach, coma
Ry
Total score

T EE 2 35 WA T4 SR 3E

Note. Euthanasia will be performed if the score reaches 35.

4 REFIER

Real-time PCR & A T A4 41 (WHO) | 1[5
] 58 T A {2 B o 4 A7 4 4 10 0 e il 4R 1 12
bR IEZ — |, REME B A B R B AR e
AP A R e SR e A A ) B A R S R
JI L PEE VA T ) B A AR AR R, T HLRE A8 DA JER
TR A | MR Rl 9 V8 Ok W P o3 8 R e

TR, L AB M 41 2] 3¢ b b o3 B OB e e
TR RS FR G0 B HE BT 11 9K L 28 T RS (SRS ) )
TR TR AN B T RS A9 mRNA X R
WL SR 2 A PP R 2R 96 T A e P S A T 0
AT I AL R AG I , W] LA AT R4 7 3 e 7
REAS I AL NG B LS A e vp 9 2 28 A, T 0
PEWT BRI DRAP 1 DA o B TR G ASE 7R f g el
EAHSCLE Y sl Al A 50 B A AT e 2 G H 2
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5 JRIBFIERR

B 95 B2 ARG I AKE - 40 (HE) Yo fa
e A B AR HE Yo i n] DULER 41 i 45 44 4141
JEUR N 2R B B2 2 W AR R L e Al
Pl e AR BN e S P DR AT 58 s M B
Xif S BRIFSE 2 164 AR B COVID-19 fili
HAVR A RINAEAR KR R AR R 0, 145
K EATRB YA S B B R 18 Al
WA (DAD) SN P4 il 20 B 35 A= | DLIbk T4 40 it Ry
= 0 R] JR BALAZ  MEVR T AN 22 A% 1 4R, 38 AT
P 7 2040 7 A5 A A A o M A PN B N
IR N /(TN | A= 11 2| 07 A W 2 .2
COVID-19 &3 iy it o8 o & 05 B & 8, A
N RS Wy 37 76t 2 S G A U v iy o 3 2 A8 Ak
IR AU EL A0 i A = 0 5 M A I R T, T i
e A 26 ; ) s 7 224 2 428 B PPk 0 2103 e
DU, AL HE B AN W e Bk A R Ik L 45
FRIEWR L2 SR T2 | I 7R L sh
AR P RS B T e AR

6 BEFIER

6.1 ZHREGRE

20 i PR XU N A e P IR I 3 2 A A
40w I B 25N 2 — B B in =i A2
HlE HEAVEH . I RAF9E B Z9ESE COVID-19
(4 & TORE SR B IR N AF R A D P IR o &
B, SR TAE BB A B, EERE W B B AR I R
IL-2, IL-7, IL-10, GCSF, IP-10, MCP-1, MIP-1a #
TNF-o (7K -5 157, 4 /s T B 3 14 P9 7T RE A7 7E 2
JHL R IR 5 R I T R 1 AR
R SARS-CoV-2 MR N R K 8 ¥ L 7 gk
P ERAE AR KLY EL G BB R R,
SO0 I ACIE AR, P BB A B ) 4 A BN TR
R E SR B EARKELEIY NI
T DL E ST A AW A0 IR X S
PEE R R EAH DG, PR e B e e N R K 288
Py SR 70 A 7 o R v A S 6 A ) 4 PR K
S Bl IR 15 RN R B Bt
6.2 HiERE

KL% COVID-19 BFLEM ARG 1~2 AN
ARSI B BT R N BRI 7E H BRI ACRE AR
(55 2 RAEMSAIN S 1gA HUIA, 78 I ARE IR B S

B4 5 KAEMSHINF] IgM 1 1gG Fidk 2, Fik
HIBF5E R W, BT KE- 5 COVID-19 B 1™
HFE I, I AU 520 76 e I 5505 31
B A, SR A A R L, JE IR A Y
TR KT R SRR, I AP EAR . 728
SEEI T TE T A SR AR AR v I3 R 1eG PR OK S AE
YL JE S 7 R I, R 5 5 14 KA B
{8 ; DA KO 22 B G 5 265 10 RITF i BTt
FEIBYLG S 15 RIEA IR BIEAE' Wi se 5 shd)
IMLYE FR AR K - 14 A8 A0 A Bl 40 1y L JaR e B B A
VEAGE W e /9 77
6.3 BEERE

AT G928, RV Rr S P G ge , G038 B2 R ORG SE
A5 5 | 1 S 2 A R 5 A S SR Al O 9 Bt e
IRANAELEIR JFURE S (AR o, () B b & %)
P AN AR L | DR I TR A EL A EE 2 A A
S SRAEFH MR T X G g R Gods p W i
T DL IR AR TR) X AH DG G 28 40 A, G0 SR A% — L e 200
JHL PSR A05 200 A 2 R AT A5 1) 22 £k e A A U
W EE, 5T & B SARS-CoV-2 REMS IR A KK
FRIERS i 10038 PN B 0, S 30 3h W AR AL Y i 4
3, AELJE 0 T AT 1 A K G A AL o A m e

7 BE

FEN RA 23 W %8 R 22 BN S S0 1 o 2 4T
HA Gy, ol AR 4 B S 2 19 11
PRAEIR A BAZ AL 45, AN RAS S 3l 4y IR UL S 2 o
WIEFEBIA Y S LT, B B | 24 ) 04 D ¢ 4 A %
R EEMEM, ERERARA R K 550 A
K BEIR R sk, I ELSOAR 8 &5, B DL % 5 15 /Y
PP R bR LR DAl S A R 1 s ST, AT
ARTFHERS AR S B 45 R A R DD AN b B A
SR, I RRBE AR A2 W LA AR AR
JEEE RS i BESA AR R | G A 18 B 0 A0 B e
B AR KRS A T g st s A 2R T
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Research progress on anti-coronavirus drugs

QIN Shengle, WANG Yutao, CAI Xuejun, WANG Xinhua“, YANG Zifeng "
(State Key Laboratory of Respiratory Disease, Guangzhou Institute of Respiratory Health, the First Affiliated Hospital of
Guangzhou Medical University, Guangzhou 510182, China)

[ Abstract]  The ongoing coronavirus disease 2019 ( COVID-19) pandemic is having a profound impact on human
health, economics, and social development. This disease has been extremely difficult to prevent and control because of its
strong infectivity and rapid transmission, along with the constant emergence of mutant strains of the causative virus, severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Drugs are an important measure for the prevention and treatment
of viral infectious diseases. At present, there are no specific anti-SARS-CoV-2 drugs approved for clinical use. There have
been many studies on antiviral drug targets guided by present understanding of the characteristics and mechanism of
coronavirus pathogenesis. This review discusses the current research status of drugs targeting coronavirus Spike protein,
ribonucleic acid ( RNA)-dependent RNA polymerase and 3C-like proteinase, as well as Traditional Chinese Medicine
against coronaviruses; it details the pharmacodynamic basis for the prevention and treatment of coronaviruses, especially
SARS-CoV-2, by these drugs and provides a reference for their subsequent clinical application.

[ Keywords] coronavirus; antiviral drugs; targets
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AL AR GE B, e R T e A | B
1F8# Ribonucleic Acid (RNA) JR#E, 770 o . B.v.d
4008, Hoh o B IR TR 5 BN A O, HET
5 S 3 5055 114 568 R 9% 5 Human coronavirus
229E(HCoV-229E) .Human coronavirus NL63 ( HCoV-
NL63) J& T o J&, Human coronavirus 0C43 ( HCoV-
0C43) ., Human coronavirus HKU-1 ( HCoV-HKU-1) |
SARS-CoV, Middle East respiratory
coronavirus ( MERS-CoV) . SARS-CoV-2 JE T B J&.
HCoV-229E \HCoV-NL63 .HCoV-0C43 ,HCoV-HKU-1
SRR 2 7T 1 | RS P W R , 7E B IR A
TP, 8 25 5] il 46 R R P GE K, SARS-
CoV \MERS-CoV ,SARS-CoV-2 Jii 1 A 175 28 5 L Fil f%
etk AT e ™ E AR GE ZEAE . BT RNA K
BEM R AR S AR 2 F SR R B J, A SR LA
SRR ) 2 2 11, RNA #Hi 7 RNA R 4, 3C
FEAR G LA S 0 e IR B T 25 79 4R P A0F 50 BR 3k
T8k APUERIR T2 YT 5 S (ISR

1 BRFEEE5EHN

W B 5 A e AR R A A B OE ik
RNA JR5E, JWEEMIESR AT 3 FhEE 1, 70 0l 2 %8
#H ( spike protein, S & H ) . 1 I & H ( envelope
protein, E 2 1) . J& & 1 ( membrane protein, M &
F) L HP S R R AR A0 e
S BREHEA NS S S e A D] HI AL S1
1 S2 WA KL, ST B 1) 32 1A 25 IX Il 5 52 A 45
G JREERG MRS E A0 i R TE, S2 MG R A,
o BEIE AN AL 5 TRl AN AR P RR 7 =X S2
A HRCIE-E K & P 91 1 (heptad repeat domains 1,
HR1) F1-E Bk & ¥ %1 2 (heptad repeat domains,
HR2) /i 705 87 55 40 i = [A] S 5 a2 428, 1 25 4
AfE E40H G MERS-CoV i 85 L 4h, A% pH
(BN pH AR B DA BT R I 221 2 11 8l 257 2 41
1 it I B e AR 2 el N A R AR R A e A, 4
SARS-CoV Fl SARS-CoV-2 #i#E 7 .

O S5 7 i < Bk DR 2 1) ) RN A SR R L
R BE A S B 5, R REUE AT A IR T
i EESE 4] RNA Bl 21 40 ffd )i P )5 , Open Reading
Frame la (ORF la),  ORF 1b Bl iI¥F £ B EH
( polyprotein, pp) ppla 1 pplab,ppla il pplab B f5
K K 8 F B A 25 B8 ( papain-like protease,
PLpro) Fll 3C # 2 1 /i ( chymotrypsin-like protease,

syndrome

3CLpro) VI &I, 7= /£ 15 ~ 16 Ak 45 # & 11
(nonstructure protein, NSPs) , NSPs 2f %% il & il - %
S A W) (replicase-transcriptase complex, RTC) |, fit
DU A RNA (9 & i A1 2 A W& K 40 RNA
(subgenomic RNAs, sgRNAs) BJ%% 5%, iR &
i LACIESE RNA AR, il RNA i TE RNA 2R
41 ( RNA-dependent RNA polymerase , RdRp ) 4 i,
SR R EERSAR, T T BT AU SE IR 4 RNA A
B (1) BE PR 40 B B AR AR

B BIE . WL 240 mRNAs (B3 A 7 1Y
SRR FATENEE B AR 1 (S) AR SEREIR
HE(N) M EE R - EE S 8 1 (HE) | s 8 A
(M) AMEHEF(E) 7EN B 54T B, F ez 2
IRFEAA

2 %6 55 R 2 R 2 24 0o A 2 R A DN R
W — 2 R R T ) AR v A N1 5 O A Y R T
2 RNA T N IR A S, BARGC E B S M
TGS EHEAS M EAMEENGI R E 4
FRATE, S EAY HE & (76 BB il = %
AR, A 20 1) A 1 i i R , 5 3 e B e Rl 3]
14

2 ETHREERRANNERESHY

S 2 S 1) T 40 v 1 Tl R R 1 B IR e
25 RVE TS A5, B RN T H0E e 1 25 iy
o o FEE P LE S 5 M. RdRp., 3CLpro,
PLpro &

2.1 BETFRERR(S)EH

FIZE(S) & HE THE B M ZE M 8 1, i S
BTSN =R, B 2 Ak SRl & 0 1k, ST
N S2 Z [MIAFTEEE G I 2400 0, S 25 W 2L 1%
PR EE AR RAUMIY G S B Y2 ik
ZEA( receptor-bindingdomain , RBD) SR 2
RS G A5 93 75 85 BOF 3 40 0 T, A (] 4 e IR o 7
HAZ MR, SR WA X5, MERS-CoV LA A4 il
R & A K K 4 ( dipeptidyl peptidase-4,
DPP4) fi itk A 32 14, 1fii SARS-CoV-2 I SARS-CoV
DA A ' 5K R AL B 11 ( angiotensin-converting 2,
ACE2) fE R Z &, 1 T SARS-CoV-2 9 S 5
ACE2 Z /M 3E A1 e SARS-CoV & 20 £, 2 801% 0%
BRSSPI AR R R

SARS-CoV-2 NYFFE ACE2 VE N HEAZ A, it
e ) 45 G AL T 40 ML R T B B R £ BRI R
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(heparan sulfate, HS) A GE#E A1 F 40, HF K 4544
FRRITF HS, AT 454 IE1E S SARS-CoV-2 S %
IR ZE G 1A G A8 Ak ] SARS-CoV-2 X Vero 41 iy
IR Ah R S — Rl AR 24, B RIS
TSR ZHE (SCSP) Al fgl 1 1 HS F1 S & A
454 BHIE SARS-CoV-2 #EATE F 40

oyl S EE S AL G, g
TEREHTIR 7D10 5 MERS-CoV S 25 114 N 3 45 44 45§,
(amino terminal domain,NTD) %54, 5 DPP4 sa 44
S5AREE S ML MEH T S EAAL AR EIM A E 1
P55 4k, T B 1 MERS-CoV #E A 32 4l 12
gl A XERHF S &A, WEHEA
Griffithsin 5 SARS-CoV Y S & A E 2 HAT B 3%
R A 8 AHIEAIG S HH S ACE2 454,
5% 2B Griffithsin 7EAAN AT 5 SARS-CoV JEk#E,
Ak P T 9557 /0 BB A e 1) Bl A R e e AN U
PRI B AE | ARG /) BRI 48 i Y IL-1ae | IL-1B
IL-6 .G-CSF MCP-1 #1 IL-12 (935 (& W
BT ETE RN N-(2-F W) -3-=H AR
FEA(HTCC) M 5967 S 8 1 22 18] i i v A B A
FH A % ST T MERS-CoV F1 SARS-CoV-2 # A
15 F A0, ELE 2 (0 HTCC AT LS 1) oA 5 4R o
B, (A HATZ AW AT A, B — R
AHFFE

TEREEE S BRI 5 2RSS &R E T R R A
Al S A = RIRMFE M, 51 ST W HE 7% I A
S2 W7 B ik BIRRE Rl 4, Arbidol 53 12 FH
Wr SARS-CoV-2 H ¢ £ [ Y = 2R S0z, DA T 4170 61
FEAYRYL S (AT R e T B — 2
Il RBIF 5T

S2 WP RIS L AR E Z )P 4 1 (HRL) il
RS 751 2(HR2) Al JE i —A~ 6-HB IR TELSHY
PpE SARS-CoV \MERS-CoV .SARS-CoV-2 54l =z
Ji) JEE 2 4 421410 SARS-CoV-2 ) HR1 [t SARS-
CoV LA T i ) W B A AR E | 5 61 A9 HR2
EMPERTET PSRRI YT S BR C,
T 45 A SARS-CoV-2 [ HR1 X sk b FFl A ]
RS AR SF R /K S8 | BHIBT HR1 A HR2 Z 18] 6-HB fY
TE I, T 304 SARS-CoV-2 &) 5@} SARS-
CoV-2 &1 HRC 59 3i% i1 i) SARS-CoV-2 HRC
MK, AT 38 3 411 1] SARS-CoV-2 SARS-CoV #il MERS-
CoV 1 S AN I AN ARASERR A , AT 25 Hb 1 1195

= =ty 19
TR

Furin 2407 05 7F S B ALA T PE T B e H 2L
A BT A AR B, H R MK
Naphthofluorescein 714 #h W] #ll il SARS-CoV-2 Y%
il I AR R e A, 2T RN
Yo a 25, LA, 4140 P L (CTSL) §1%]
SARS-CoV-2 Jl|ZEH 11, P Bl 85 A7 40 M, A
5T F B COVID-19 B E A 4UE F R L(CTSL) 7K
ST R, HL 0 B 7 AR B R R AR oG, P 41 4t
FE M L(CTSL) A BIF & BT SARS-CoV-2 Ji§ &
ESL /0L WY TR
2.2 $B[ETF RNA &k #itE RNA REEs

RNA #CHi 5 RNA % 4 i (RdRp, Nspl2) J& i
RFGRE RTC (14 T BG4y, e PR 2 16 & il ol 72
T H B MM RdRp 25, FE A 50w 8 & Hilid 2
HRE B | R RN SE (R 19 A [ B, S AR 5% P e bR 7 1
TR

B f2 VY 5 (remdesivir ) 2 —FET BUAZ TSI,
#15]F RdRp, M8 A F] RNA &l F2 s, 3 3
A BRI T 5 S RdRp 18 3 5) i Bt g, & 11 55 4T
fift, IRIRE R A DR I E A G A
X} SARS-CoV .MERS-CoV . SARS-CoV-2 ¥4 $i % 7%
TP I R B 18 0 =5 mIE RN, 2 H TR R
W T 5 1 Gy (BT COVID-19 HAE B %A ik
FRIG RAPURE RERCR ™ H P (suramin ) 7E
IR L, e H £ VG =5 10 = B R T R B =X 20 5 LA
I3 3d 5 RARp 36 M7 545 G, 307615 8 RNA 5
W55 REY 44, RBF IS T RdRp A B
PE T FIEIR S5 AT 5 SARS-CoV-2 RdRp & 145
4, W REE M E] RdRp & 3 £ 57 SMIIRGE P
AR EZEYIGYT COVID-197" ) R L4 T
1RIT I GE A % 5 (RSV) 51 Y I I 38 AH 56
PRI , HLAE T 2 A N B R 1k 5, T REE I 3 ik
HA ) 0 T G R R S A A, R T
mRNA 2 AN RARp 52 BLBURS B4R >, A B
P T —a2b AR L 55 AREX (8 FH AT A 3500
/> MERS-CoV SARS-CoV HIIRSNE #11) | H gtk 3%
B MERS-CoV & e Ji5 i Yo 46 14 P 5 25 2% o A0 i 4
UG AR AL X F ™ 1) MERS-CoV B YL i &,
FHE -a2b FFE RIS TRYT T 14 d 2
Y
2.3 HET3ICHEALE

3C FESE H M (3CLpro, Nsp5) 57 U # i 55 A
PRI 2L R R 1) R 1 AR, 2 e bR o i A A ) R
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3CLpro 7€ B J& 7R 8 Hh AR sEME R i ), HAH ¢
M FIXT T MERS-CoV . SARS-CoV il SARS-CoV-
2B TZ PR E

HETAVFZ 4k & P38 o #8175 3CLpro /R HLd
BEIE M, Q0| g — U ok R R AT AR 9 GRL-0820 Al
GRL-0920 1] 5 SARS-CoV-2 4 3CLpro L4454 75
TRANELAT Il SARS-CoV-2 1 A, GRL-0820 M| I
R A —ABHMPEBAIE 1 L Z T GRL-0920
Xf SARS-CoV-2 HAT Wi A P d2 16 vE o BF %t
3CLpro ¥ 3 H # TG-0205221 HE % /> SARS-CoV
1 HCoV-229E % B2 ¥ B , @ 7m th— & P 5 16
PET L GC-376 RS AR A D ) T0XTT 0)EL A R
FHIEFMLE], £ Vero 40 M v 5] B 0 415 % 3CLpro
FfE AL E A B LAY IE P, XF SARS-CoV-2,
SARS-CoV , MERS-CoV LA K HCoV-229E ., 0C43 #
NL63 4 Higk d id 4 . BTHLIR5 5 3CLpro &
FeE A AT SARS-CoV-2 K 3CLpro 614, 57
FEIR 3 B H 38 AT LLF 9855 #:5 F: 19 1L-6 A1 TNF-o
ALY YRR 2 HIV-1 2 (30 150, 3 5 7
FEHE 3 506 A f FH 42 55 1M 24 ¥k 32, FLHE 1] F 3CLpro,
X SEEARI BE A — A PPN B 6 1, TR PR 45 T % T
AR5/ FIFEHR = 7T FEAR MERS-CoV 7E /)N BUA P % 7
it VAT MR T 0 I T BE (RSB B
il A0 7 S ) s R A AR Y R 4 9 DT IR S/ AT
IBAEI6IT AT 4% SARS-CoV-2 9k 2 765 AR P9 8 HE
HER ]

RSP 3T A TR R A A B R
6] T 3Clpro HYHT SARS-CoV-2 MEXEZG 4, PIkE
Bl T BE G 3 $0 H 3Clpro 3 # #l SARS-CoV &
W, REEFILAR-3-"ETIRE
( epigallocatechin-3-gallate, EGCG ) #1 Nsubstited
Isatin AT 3Clpro , HAVE 0L ARG 15 25 P (0 v
F1R 2 R HE i 50 #E 1 T SARS-CoV-2
3Clpro, #4955 7 £ VERO-E6 41l it i & il , pli 7] i
HCAFOCFR | HAG MR A3 B 55 1 A B 5 R AE AR A
TN BRI E

3 HERESHANERFAR

g 25 7E F [ 2 ) 2 (AT, FEBASIR, 7 Ak
U, REAT AL f AR, 0 /0 DA 2 3 v 38 0 o Y
KB BRI AR FEARAE TR e B IR
S5 BORREERA TN, LU =25 =07 AR
AERTEI R R B R 5 R T AR T
W2 0T 2R AR 22 I R A DAL A A Y

IO UF A e B RS S, T R 1 2 AR PR
il , PRk v 24 B0 e PR B ) Sh A RL RN B 98 5 B
3.1 HEFERMLZKEDHNRERNLTE
REWR

GB-2 F 2 il H T AR R L A% 38 5 K Ak
5,8 TWF9E GB-2 RN SARS-CoV-2 BN, LA
JINERR SE G s AR R A K 11 IR 200 me/kg B GB-2,,
£ GB-2 3697 1 JiJa , /DRARASET, H /NI 3k
IRFEHSBA Bk, LA, GB-2 5 X A4l L
A ML WLEF A 2008 R e £ TR 5% R W 45 = R -1
1 i 2 S Bl /K I S T, R GB-2 WA
WU, AT R ACE2 AXT m Rk
W EEFLS R, & SARS-CoV-2 fif V8 70 8L 5, PR LT 5%
T GB-2 % ACE2 #1 TMPRSS2 M M B4
SUR Y RIA M, GB-2 J6Y7 1 J& (200 mg/kg, [
JIR ), Fili I B G e 2l 24k 24 (THC) B 7w, GB -2
ZHAY ACE2 1 TMPRSS2 5 X} BB 4 [k 4 B 2 vai /b
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3.2 BE#EIANBRFESMKESZEMIENRE
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Bk EEMAERENENE
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T AR L R 9o 25 Jili 2% 92 2 28 il ik B AT BT
B4, B RINAE W R AR, i/ B S e HLRE
REARAAR PN S E IR 1455 g

B A 2L ORI 4R AL S 3 AR AR
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Research progress on the effect of dietary emulsifiers on colorectal cancer

WANG Chenxi, WANG Xiuhong "
(Harbin Medical University, Harbin 150081, China)
[ Abstract]
become the leading cause of cancer-related deaths.
carboxymethylcellulose (CMC) and polysorbate 80 ( P80),

and promote colon inflammation.

Colorectal cancer (CRC) is one of the most commonly diagnosed cancers in the world, and it has
Recent studies have shown that the dietary emulsifiers
which are widely used food additives, can affect the gut
microbiota, change the metabolites of intestinal flora, The current research on CRC
indicates that the occurrence and development of CRC are closely related to gut microbiota, intestinal flora metabolites, and
inflammation.

Therefore, this review focuses on these influencing factors to explore the possibility of whether dietary

emulsifiers CMC and P80 promote the occurrence and development of CRC, and it provide references for studying the
influences of CMC and P80 on the occurrence and development of CRC.
carboxymethylcellulose ; polysorbate 80; gut microbiota; inflammation; colorectal cancer
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SEAIE TR R TN — 26 i 3 B R A W B9
AT CRC RAE R BN EEGR N E, AL
AR AT ST B D3 B T T 4R CMC A
P80 FIHEXT CRC A& Az & A5

1 BEEFXES CRC REXRREMEXME

JiE R ER I 5 NSRBI A G, Fe R 1
s JRERESE . CRC B H IS LU E 45 7 L/
B Ape™ /N BRIV &0 H Be 375 2 i /N B, KB CRC
BE M IR RE LI R 1 &R RIS
CRC A XY il B REAE Horh 48 THE . et £
LA B, JLRP TR P S CRC R AR Y SC R
TEAE I A2 2 G TE, W KM FF 18 | 7™ B 2= 79 Jfe 55 4
FREE MR AP AE ) AN, fE— T30 K vp [ A
P+ CRC B3 B2 FE R A OG5 v, B 1 A
5 CRC #5898 %, Bl Parvimonas micra Fl
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moorei. MU 11 100 381 6 10 7y B3 19 = B2 3 7o 1 3
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i IRRER S KPR AR X Se g IR R
FLALF CMC AT P8O 52 T Az i B AE AR 15 7 1 1
K,
2.1 SCFAs 3t CRC %4 % RHIRMN

BYRERI S 7= A B Y5k ik L 45 it e
NI TE B RE i, 724 SCRAs, Horh T iR Eh 2 i
PRAE A b R A i S 22 e R U, o] LR #54L
PrRE R, X 5 i 1 f B e ¥ R AR Y L (HTE
CRC 3 1.2 SCFAs 7 ft I 8 AR, 10 BH [ A
SCFAs FIREfEHE CRC AYHEJR |1 HLYE CRC 3%
HH LS B 7 AR TR R A A B R >, X T
TR T MRV A, FLRESD il oy 1 i p) & A1 7
M7 10, SCFAs 155 CD4* T 40 I 5E RPE ik I ke
YA A TL-22 , NITTER 3P 1738 B 32 AR 5% ) L) 4
Pl iEifass ™ . SCFAs Al i il 1L-6  TNF-a Al
IL-17 SF AL - 1y ik |, el s 45 I ROAE , W 35 [ AIX
TR 4 K AR DRI, X CRC BA R
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SR, SCFAs &5 A 42 1IAE T, 1B >4 SCFAs
BRI I X5 i B O VR 55 , T RE 23 5
CRC HY A,
2.2 BEHEEXY CRC X4E Xk REHIZ M

f AW B, B T8 TR R 2 A R B AR R
TR 1) 1R 35, 02 2 245 W 46 AH G 1Y 45 B M 98 ( colitis-
associated colorectal cancer, CAC) 1 & 4P 7F
Ape™™* /N RS Y | 5 48 JH R ( deoxycholic acid,
DCA) BN T R il e, 1753 8 (IR B A 0E , f a#F M2
N SR O A N T i 7 = W Ll S a
AT LK DCA Ak B N BR 2 A B B #
Ape™ /AN A RIRE R EL T & B0, 8 3406 T g
AT Wnt/ B-catenin {55 il DCA %
B PR AR (R 2 T i TE A AR, 7E CAC /N R
RUep AR A 1 R B & A2 T AE Ape™ T /N R
BEAY e B Az 21 RS 3 TR R, 2 0 5 E
iR 3 30 R T BORME FR 0, 28 0 Bl T B 7 120
Wikt AR, AL L, RE AR 78 A A% 2 1R Y
YERT , 5 38 B AR BV, T e ok P AL 4n i
W/ AT AR 5 A RAE 2 DNA 5 45 55 i
CRC W &AKES ) LA E#FFEULI, BT B2 il GEfE
TN T I 1) B i X H v 25 5 gy 1 TR A L
fEHI, T CMC 1 P8O 5 AR YT BR/KF- iy A8 fk , T
AE2EHA TN CRC AR
3 CMC 7 P80 1& i#t #¢ fif & 4 # {2 #f CRC By
b4
3.1 CMC 7 P80 &% ¥A 7 i& 57 P M T 1 0 48 =
(=B

g T TR AE RN R i 3 — 3 9 B R e B
YRR A — 2 M b AR — 2 R RE A AL,
1 1 Bz 240 b3 ek 5K 3 A RN 3 RN R R HE
FIFE LRIl i A1 A — J2 B ARIR 20 4 T
R I AL SE , A N AN . SN2 FRIRZ 7T DL g
ST AR HERR IR IR AR A P R, 9 )2 FEZ & A — 24
P43 BB B, DG DR B BRI
HRE RS —E B 2, R N1 T 2 T E
FISAE M2 ] CMC 1 P8O Ab FH B A= 78 /N
BRI IL-107" /N, ZE W2 R BEREAR 3] — e R B2, LA
S LT N A T R s
V) P9 B 5 L I IROK L 46 5 T 50% LA L B AE TEE
/ANERH, CMC AT PRO 5 R 1 26 A2 T A &k
Azl X FW] CMC T P8O Xif 28 ik J5E BE 1Y) 5% Ml 2
VB R T IR Bl 1, F B B sh ) S A o R I, B

IR P8O J& , BhE 1 2 MY F IR R, B ik
BEATRMAGEA 3 MHAG/NREH 1 £IXF
R X RBRHAEA P8O S, WK T FAU/ N
SEN

fifi F 2207 IR B 5 A S 280 R P A9 98 Dl 40 K
R R AT B AT ER B 45 R B, 24 eMC kbR
B, ZRIRFLAR /0N, 5 B M FF A A0 50K 3 2 286 T
B4 HIGH B B e T Ak P8O R, R AR B B b
SN T 2V SO &85 ) R R 4 18, (R i T TR
TR T R B8 B ) BeAh, AR T IE oK
4R 0. 1% 11 P8O T KT H s M 4L i)
B R T 59 4%, 1 P8O MR B 5 K AT v
M 4i L ) %532 BE 1 Z RIAF e R AR v e R
HARER I, CMC A E N —Fh 25 48 i A 2Rk
ih 2 B TR A 4 A B T 17 1 18 R
JV T8 R R 3 1) 42 o, ok 2 g T AR SRR e | R AR 45
RBY KRS B B A S CMC R
A T IR ) Al s £ 2 A B 3 A, 3 T RE 4 i Jl
PUA 1) fi T A 25 R A G 1) B 2 286 R 1 A A 11
J7 ) & R, N AR X b VA O e TR IR A
JEET

T AYHFSE s, CMC AT P8O AT 412 i b B 42
MR E (ATEC) 193 M DL SORS B % L Bz 40 i
ffie St ELEE AR LN BRI IL-107 /N ERAE SR
CMC B¥ P80 Ji7 , Il i i & & I MR 2 W Rk i
B 356 7% B i X 3 1 38 0 DL S A R G B B
Gypi 0 HARE R A FE CRC B IR 2 b
AR A B 3 T 0 TE RS, I I P 6 2R
FRIPLIE Z BT AR B 5 CRC KU L IEAR G

25 1, CMC F1 P8O 23l ¥R iy 1t e e, 5 By i
BN B 5 67 1 28 Ak, 3 0] BB 235 i A W R
5l b e Z B H EAEH, e R AE R A A, 5
YHEA /20 TR 0 1) B B A s S B A 2 b TLR4/
MyD88 15 5-1% T ik 42 il 4 5 I 1 40 1 A1 A 19 fig 2
BEAF B AR 00 100 3006 S R 4, 5 800 R M A R
R 4306 , WA ol R 350 R R A A7 A 0
3.2 CMC #1 P8O 1Rt RIEM K £

FH CMC Fi1 P8O M7 P A 7R /INER, /N ERR S A1 1L
G Bz 2 A2 KR, B g
RELC AR IL-1077 /N HR , SRORE B ™ B ( 45
KPR R 2B o5 it — 20 1S i R S
JEFTZ A 1 2 KikFHm) , X H -5 7 18
BERYAS AL ] CMC A1 P8O b 3 J5 Y M-SHIME
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RIFRE B IO/ BN TR R SERE A G R
TS S LB CMC I P8O 5 i 14 iz 18 1 B AR Ak
PRHE TR RAE RN, #E IL-1077 /N R rp | F
CMC AbHES , % B0 E 40 M 1) g s A%, R B %
iE , FFAERE A I 38 TR A AR A, X AR AL B IR
9 KR OB B B AR AR AL SR B Bh i SR
W R, BEAR A P8O J5 , it T/ Ui
R BE RORE RN, 31X J2: F i T B BT A S0 Tl FLAR
INEE T AN BRUBCAT 5 i SROME B R B 175 3 1 45
SAE ARG AT FRFIE R B, JORE T i o R
CRC 114 & J& XU 2 s Tl A 12 1), 10 AF38 T 29% ,20
ARSI 8% ,30 AEIEAN 18% "

AR, CMC 1 P80 & & 15 m 1 b B ik 1
%35, UEHH CMC AT P8O fiE it T Ml IR 4 AE AY &
&, MifE CAC /INEUBERL | 20 X Fika £k IR 1)
I — 25 380, 9 9 58 i ™ =, [ BE 2 F T g
(0 e e ™) e B RpL ol fe A8 2R e i S 1Y
/NEUBLHL, CMC AT P8O th BE 5 3 B 3 4 AE, 1M
CMC SFEY I 18 S0 12 LA S s A8 Bl
ISR R, 76 ATEC 8 A A9 AH G/ N R L CMC
F1 P8O RECL AR i R, EL 35 A i 5 1 5L Y
FAR KA FRAE L, 2 CRC A& A & ™ | i
HAE R A BT 45 2R BoR 78 20 1Y B DI
R ET EAREREEYH 25% MES k&
TR RMEEYIN 25% AR, B CRC BT REME:
B 21%

2014 4 McAllister %5 15 1 2518, 5 g 456
PEARAE S IR 955 L bRk I R AN A T 2% I
Pt Fe 0 12 1 9 0 S LA B W % e (CRC
B B M EEERME KDY wAh, s
NZETH 5T K BRAR 98 P 1 3 o 3 0T BE 3 i &2 A 1
HL (LT RAE R ) e ifF CRC MR J&Y A
ST, FE 18 PR R 1 5 RS, B 18 TR ol AR
A DE AP R Y ARE DL A RIS AR Lk e
DI CMC 1 P8O 524 1) i 8 9 ik A1 i 105 T A 1) 25
BLATRE S HE CRC WA R,

3.3 CMC 71 P80 ¥ % fs kR A Re g 3E/ B -7k F

7e B A RN B, CMC AT P8O A U,
CyclinD1 ,CyclinD2 F1 Ki67 ZihtJ& K ) % 35 8 3 2%
JA L TMAE CAC /N BB AL v |k SE L P (i R ik itk — 25
JVH AR T B /N B, 3 2 I PR 1 38 3k 9 R ek
ARG AR AR /N RH CMC i PRo MR
12 RS AE RN ) B2 B AHE 45 T IEH 1

TowE /N, ZBR CyclinD1 A1 CyclinD2 g & K fY 3%
R AR B CMC R P8O 155 1 5 18 1
HEL B e AR R A rp O RO R R VE
DL segE BRI CMC Al P8O LA AR A WS 1) 5
AR B b B A0 %) 3G 508 T K SF- S A
CRC AL,

HRAE e T A9 BIF 58 7R, 7E CAC /DN FROBE S o
CMC F1 P8O Ay A2 3G ieg iy K/ NFES i £ ik
CRC Wk J, [mIEt, 7237 A4 B/ ) b, CMC i P8O
PG 2160 Ki67 F1 TUNEL FHAEA0 i f 5 . i
16 CAC /NRBLHI r  CMC I P8O 23 i3E— A i 35 4
Tk P Al B A B X R A R RS
T,CMC 1 P8O 1148 AT &) ¥ L - B 4 i %) 3
B/ PR T A DT S5 00 40 B 0 BRI, O s 1 & A
Bl — GG IR

YL 1 31 FE 1 BB T 2 T8 A R B AR 4 R
2 FLOHUE 25 (AN ) 1T AR A A A 0 i 40 A
BB DA K375 5 A0 L0 T A Sk — R T 4 I g 1 2
P10 i CMC A1 P8O ALtk b Mz 4 i 3 7, B L
Tl b e an s vt/ P T K, AT REXT CRC A9 & A
RIEAH —E R,

4 NESRZE

AR AR o 2 B, B S A rp i =4
T 2 5 5000 T8 B R O R 0 i 1 B o A2 48, I el
Pl SR A LA B A 10E 235 i g 1) AR 10 B5 A D L
WFFE , AR ZEAR A G & LA ) CMC A P8O 1] BEiE i
S BB BRI I  OCAR i T TR KT B
SRR N 7B TENET ) | B2 DN [T o= 7B
JEAE /B AR i b B AN 3 B 98 T K R
CRC HyRH &, {H CMC H1 P8O B 2 iz 38 48 4 Al
CRC 114 B 4 B o 25 1 A B ff LA S o3 2% iy 3 TR
SERAE R CRC BB VIHLAI AL ANV 28 | X AR (1S
PR ARZ , FRATT SO AT LA i 722 5L R 24 4
Br NS B AS AT Y J7 1258 S48 CMC #il P8O 5211 CRC
PGB A TR, DA T2 A0 TR 14 R A R 2 O 5 AR
CRC A B REIBLEISE . Ak, oA TV I s 22
AR, B —A B Y i 38 R85 DLk /D 7 38 A
P &R ER ok Tl el i IR B R 5 LLA )
Filli CRC & E SR CRC AR R
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Mitochondrial dynamin-related protein 1 and Parkinson’s disease

ZHAO Zhenrong' , SHI Ming', LIU Jihong', SHAO Simai', YOU Yanwen', ZHANG Zijuan', HAO Li',
ZHANG Zhenqiang®*
(1. School of Medical Science, Henan University of Chinese Medicine, Zhengzhou 450046, China.
2. College of Traditional Chinese Medicine, Henan University of Chinese Medicine, Zhengzhou 450046)

[ Abstract) Mitochondrial dynamics include fusion and division. Dynamic-related protein 1 ( Drpl) is a key
protein in mitochondrial division. The expression of Drpl is increased during Parkinson’s disease (PD), which leads to
mitochondrial fragmentation and dysfunction and participates in the pathological process of PD. This paper reviews

mitochondrial dynamics, Drpl and their pathological relationships with the abnormal expression of a-synuclein, LRRK,

PINK1 and Parkin in PD.

[ Keywords] mitochondrion dynamics; mitochondria; Drpl; Parkinson’s disease

WA 4 7% 7% ( Parkinson’ s disease, PD) By £ 32 A 5 R, a0 2ok 7k A W kR BE RS TS A
SEARSE B BB 2% ke R B ML . PD (reactive oxygen species, ROS) A= i 34 i M £ k7 44
TR A R R R 2 CU e 4 or i R D WAEK, PD R kLR B T 2%
AAPEFETS, LR SCRIA Z B & B o« SRR TR, B AR S gb R s
R % F (o-synuclein, a-syn ) JUAR, X 2805 KRS I MHCE R 1| LS PD hRrH kR
PR AR AT BE 5 M 2 00 AL N B L RAE R MR 3AAY a-syn . LRRK  PINK1 | Parkin %5 ) 55 # 3¢ &
RINRER R 55 A G, bR ThREG T h 2/ BEATZ5A,
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1 Zhifkzhh=

2 b AR S A7 A T R 22 B A0 L v i 4 i
R — R ) 4 M A A R A = e R R A
( Adenosine triphosphate, ATP ) {4 7= 4= | SEEE(C 5149
G M N R ROS Ay AR 45 O HL2 240 i 72 5 1
FARR P MEFE T R AE R it kiR 8 J) 24 2
TRERE 1A 38 2 A W i) 53 2R Rl G S 40 B 4L g
A A E TR AR Hodh ki ik
O3B R TR ORI 1 A= ) e A AN A T BR
Uite 5 5 0 kLA, 3 J1 48 X 1 ( dynamin-
related proteinl, Drpl) 25 i 4 R {4 43 24 55 % ml 5]
AT 2R AT MR AR | O I 9 RV AE 1) 5 Lohr
TRl G AL 48 2R AR Rl & 1 1 (mitofusion 1, Mfnl)
FNZ R EL -G 2 1 2 (mitofusion 2, Mfn2) 475 H) 4k
JRCR 5 R H A0 B 22 22 4 5 2R ) 1 (optic atrophy 1,
OPAL) A3 Y PN JBE il 5, il 5 0 g T o3 | b 4 A
DNA £R7 s Sl A 1) sh V-G Bh T 4E 45
LRI IEH DRE™

2 KRB AEXER1L

Drpl X 44 DNMIL( dynamin-1 like) ", IF % %
LR, Drpl =250 A T4 i 5T N, 1T 4ERF 2k {4 5
FIZETA, PR e SR A, 2Rk Ay 240 Al
JRNEY Drpl BESEEERIY 2440 Kt GTP B A&,
WS E AR T VIR bR . B Drpl BYFRik7K
SRR, 4> B W AR, At H I, Dipl
KT L 9 BT 98 AT T e 2 R 1 B ) 2
1k

Drpl Fi Shin %" ¥ e 438, 4 fi T AW
12p11. 21, /NELAY 16 AR BLAY 11g23"% . A Drpl
AN BIHAR A AR 1 Gt 736 DNEIERR T
7 81.6x10° ;48K 2 AP+ 15 BEBY VI AR 1A 3 G
699 NEILRR, SN F 15 A1 16 BT U] AR 4 R
725 NEIER AR 5 G 710 DR IER A K 6 i
ity 749 AEFRR . 5 A Drpl ML, /N R AEAE
Drpl WZ R, ARK 1 4t 712 D2 LR,
GrFiR 78.3x10% 484K 2 By AR i 3 B BT HE
AR 3 BIANE T 15 F 16 P

Drpl J& — ' & FE & 5F B9 GTP ( Guanosine
triphosphate ) i}, €145 4 A~ 25438 KR [R 45 44 35
AN TR AT AT L5 2R AR SRS 1 32 IR 25 4 Jorh
GTP ME&5F Ik LR ARSI I (14 32 AR S5 5 5 Hh IR 45
FIR T ZEAN T Drpl MY SER AL, AR R f Drpl 75

533 R A B ORIRIRBE LS 44 , AR5 B GTP A
PEW A ; C AR GTP RN Z5 A8 ORI GTP il Tk
I A7 Drpl [ IR = AR B & W W8 B
FaEt,

Drpl FiF/E M F 2R L /IMNZ A
&% ( smallubiquitin-relatedmodifier, SUMO ) f& . 72
RS- WA E Ak, BATIMAE R Drpl 0996 M,
Ser637 MWL LA i Drpl 35 1k, 1 Ser616 15 R
ALBLTE Drpl 367, 24 SUMO % 1 I %5 7€ Drpl L
i, A BT Drpl &4, JCH 7R R P IR (outer
mitochondrial membrane, OMM ), #X 1fij, Drpl 7E
OMM £ SUMO L5 1 i A . 2 A T Zok i b
JEEHY E3 12 3% % 45 i A Al DA 51 5% 7 3 2 R A 1Y
Drpl KAIZ R A, I 08 H AR i | A i S 2
RARAWE, Drpl H Cys644 B FRIRIE S— IV AK
FALBR Drpl WV, (R UELRR A )

3 Drpl 5 PD HmIETE

PD J2& T B 2K 9% i FR R ( Aizheimer” s
disease , AD) 5 R 2B AT e, 1 -
—4-2%%k-1,2,3,6- DU A M BE ( 1-methyl-4-phenyl-1,
2,3, 6-tetrahydropyridine , MPTP ) fi£ # Drpl £ ik, 4t
M5 ATP /> Al ROS 7 AE# 27 MPTP W ik
PSR 2 B oA R . BT -3
—4 — R I — ML WE B F ( 1-methyl-4-phenylpyridinium
MPP+) J& MPTP (75 PR A , Bl e 4 st IR A 1)
DA # g T rh Ml ORIk 52 & W 1 R3S 1, 98D
ATP 4™, W98 & B, MPP + A Drpl ik 14
I, SFBUE T @A o BT 1 SRR ] Tk
o358, M BLEORLAR T A I A ORI ) BE RE A
TCUE AR ) BT 200 A RN SE TS, BT R
FE PD #Z 8 F A A Drpl 76415 MPP+ 3 1
RYETEEAEH

PD AT R A7 9 # 28 JC T N R I PE a-syn
RIS S /MK, PD BEUL A LRI R, o
syn AL IAT 405 BlA R UR M ZORL IR Bh Sy 2
o-syn JE N TR, 52 SRR 3 24, 5 H2 5[]
P4 Drpl WGP, a-syn 23 Drpl MAAH LS
LR SIEL, 5 A0 2 AR5 G T8 IR e 55 2R
UNRER 2oy AN [ N R b P IR S RN
FIg D S0 2 B a-syn AR TR NI B 1k AT
B Drpl #0150 B AIG, iX 2 — 25 U0 a-syn RES
Drpl AL IR A S (R PD Hhdkr
R EZEH a-syn fill KA JEH a-syn 5 Drpl Z
(1A ELAE S D AT A
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LRRK2( Leucine-rich repeat kinase 2) & PD {9
SR LN P B s as L AR
PR RZRAR S 125 D), LRRK2 K 4
Y B A AL T RE Mk RS R GTP i 45 H 3,
LRRK?2 7£ £ CU I RE M2t 6k T HAth #2200, fie
fifi Drpl MM S5 ) 2507 1R 5 B Fn B5 47 . LRRK2
I 5 RS W R R R 48 n £RORE IR W, DA T LS
Drpl. Ho %545 % 31 LRRK2 @1t Drpl DG
R 7 25 R 22 ST Lok AR 4y 2R B Fy 2 e Ay 4k
MZ5 PD f Mot 7, LRRK2 K728 5 PD #H
X,G2019S /& LRRK2 ZKjG e W EUR =42, &
ATHE B TG PR, PD BEAY WE AR R LRRK2 B #2
5 Drpl MHEAEH, S 2R K 4> 2, X 7E G2019S
LRRK2 %78 i fiit i i >

PINK1(PTEN induced putative kinase 1) 5 PD
FHOG S 22 2 R/ 95 2 R B 1 U, 22240 F OMM,
fEut PD o A2 5 A 2R PR I W AT BRDY
PINK1 A] 7£ Ser616 i s B2 4k Drpl, it = PINKI
(20 LR/ NERZH 21D Drpl Ser616 B2 Ak B LA
fE PINK1 €45 (1) PD 838 Bl 2F 4 240 Ja v A ) 2
Drpl Ser616 BEERILIEME " . PINK1 @ 4] Drpl
MR 0 £ A4 | IR 52 2 AR Tl B e 2 2Rk A4
S R 2 AN S Z 4G . PD 2R U R
ROS 177 H FZ R AR B R A 1 52K B9 Drpl &35,
PEAT PINKI A8 A LR 44 43 24 R [ ) PINK1
BB SRR RARR E AR T I REZ 5, 5| R
AR RS L (7 BT ATP J8/0 | 7E PINK1 JE [ i
B/INER R, Drp 1 90 41 5510 ] 418 2 22 1 i 1) R, 5%
LR R Ty R o A R 28 fit SR AL N 3R

Parkin J&—F E3 {2 ZiE 80, )2 PD M CHE
F. Parkin AIEIR PSS Drpl AHE R Iz E 1k
Drpl, fR i A IR R % . #57 Parkin €748 5l AR
AL Drpl 72 28 A FRE fff 3508070, Drp1 336 P 18 5 1
LRI BN, e X B PDPY | Parkin £ 4 22
TCIE B2 TR AN AN 2 B N 2 (AR B i I BB A K SR
4

PINK1 XJJIC ) 14 85 B2 Ak A7 K| T Parkin DAL J5T
R r B 26 kR 1 2 5 5 2 i 20k 1k |
PINK1 Fl Parkin 275 () SEdg A N | 5 238 Drpl 51
S AL NN I A Y =B | A A O LY BURS IR NE|
W R, PINK1 BY Parkin ZIAE BRI 23 M Drpl
WA ISR BEAE . #E PD 9 Drpl i Ik sl ik
B PINK1/ Parkin 77 59 2k A [ 15 76 22
2 3 B A X R Dipl 25 T PINK1/Parkin
PHAT LR W, Drpl 7R R T O M LR AR

OrFAELION 15 b A7 HoAt A9 VR D7 Xk 5 it —
ARSI

4 Drpl {EABITHAMNMEXHAR

Wk PD AR 2 A G S ki sh
A, MATEREU 6-RILL B ApER Al MPP
+0 5T Dipl MG B8 EERLAR, 51 RS 4k 5y
24 NS E L MR RE M 2B J . PD M CE M
U1 Pink1 , Parkin Fl a-syn ]38 i Drpl 845 26 R0 1A
AlA/ Bk m 4 RRTE S I BE, 53 4b, &4
PERER Drpl (/N R B M SCIR R £ B RE #2200
Ko Z R E A, Kk, PD H e
Drpl 415 B9 LA AT S5 10 i o 2o AR P i E B

TR R S SR 0 R EUS T —
ER) L OB — A ORI o 2 R 1
( mitochondrial division inhibitor 1, Mdivi-1) 7] &1 I
i i B 4 S P A AR Dpl 15 PR, 2008 4E, Cassidy-
Stone 25 YR BE b 2 IE Mdivi-1 BT B I 6k 55 28 ki
524 & DNMI1 1Y GTP 4 S, bf)S,
Mdivi-1 23879k 1iF S w] BE 1 A\ 00 3L 30 4 40 i v Y
Drpl MRLFEE AL 3] OMM R4E | v Bif 1k GTP BERLTE
KA GTP F1 Drpl ZERAL , Tl SR A 7324, 344
TN AR R 2554 5 . e Ah, Reddy 2V BF 58 £ 1A
Midvi-1 ZER#AK Drpl 9 [R] B, 384 i 4 b 44 il 7 285 1
K-, 3 150 B Midvi-1 76 310 i 53 24 19 [R) B ] 42
g,

Mdivi-1 7E Pink1 &[5 @ fr F1 MPTP 4bHLAY PD
ANERBE R B ph e R R Y R R A A
A53T 2875 a-syn FEPH I PD R BRUBE IR (AR P 114 S 96 4%
REIR Mdivi-1 320> 7 28 a-syn BE, FHl
BERIK Fz s D ag IE & 1k, X 7] BB 5 Mdivi-1 ik 2>
LRk I B A O AR N A LY, PD
Pink 1 S5 L o 4 53 24 3 BH 1B Rl T Mdivi-1
BRI E2 T Pinkl 284815 S AR AR BRBE X
SEZE IR K] Drpl 2 —FAYT PD TR A, 5
PERD ] Drpl 36 M mT B s 2o iR 248 v Be e,
P2 i B 4% PD e, #Z2 H AT, Mdivi-1 J2 4
I Z 1 Drpl PP, AH )2, 5050 45 51 1 oK B
Mdivi-1 7€ PD H a0 Drpl () GTP BG4 5 H:
ML, IR I, 75 B2k — 2 758 Mdivi-1 Qe ¥ ) PD
FHRIZS T Drpl R RIAA > 2L,

J3—Fh Drpl ZEEEAEMHIFZ P10, B & —F
FE 175 48 10 i J W A9 2B 0 mT R K, P10 38 2o sk 20
SORLREE A ROS 7= A2 e U35 2R AR I FL Ao, D2
PD AR h Z R RE R 2t B R ZEIA
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MPP+FJHZItH P10 @i Drpl /S ZkE
Ty BE BE A5 Ok U /> £ 1 i BE # 28 o AR T
LRRK2 G2019S % 7% /& PD & % W By 18 1% J7 [N,
P110 J8/0 T #547 LRRK2 G2019S fi PD #3421 4k
S A 2 R4 3 2L, JFREAR T A mEKSF . LRRK2
G2019S 7£ Ser595 B #2457 3B 1L Drpl, 1fii P110
AT BRI AN B ER AL, PO T Drpl IR BR T 8
BRAk, FUR M AN TE2E P110 J2& 75 16 B i H 15 1
5 AEEH

719, Dynasore J&—FR LB 55T, B AMUE
FErE— R SR B 1 Drpl R 4A, 82 FH 1k Drpl /Y
GTP /K fi#t'* . Mitoquinone J&— Fh £ A7 /A [ 1 4
AR, B A Drpl DM BT ) 2ok A4, WY G ik
2 PD MG AT RIE T LR R

5 45iE

Drpl X} PR E R TFEE  PD H Dipl 3£
KK TS BE NG Drpl 23 S 84k B 4y 2L
Rl I DL K 2R AR D) RE BRI, FEAIK Drpl 3k 7K
SR ZOR A S A B T AR LR IR RS X
XFFIGYT PD R 1T EEAEH

HHT, 76 Drpl #l1#5] Mdivi-1, P110 Fl Dynasore
SR N AN IE H BRI U T —SE R
LA Drpl SAYIA STF & LR 73 24 () 4 i 50 47 28
JRIRYT PD S5 A 28 IR AT MR BT #E bR . (H2,
BA Y Drpl S0 57 7E AN ] PD ASEHY v 4 R AL 4
A0 IR 20 A9 He b A P AL 2 Y
55238 WA Drpl 4150 T PD A4 4218
AT PRSI A I PRI Y7 B 8 S 10 BB RN 52 0 JE Al

S 3k
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[BE] SEAMETRIEGE S EIREEE 2(SARS-CoV-2) A4 5128 5 bk ¥L% 52 7% ( Omicron, B. 1. 1. 529) A H;
e e PR RG89 106 36 28 A8 7 thE LA b5 [ T2 63 . SARS-CoV-2 A8 S Bk 14 5y B Gu P e AR fi vk =2 !l s
FERZE (S) FEHZ KRGS G 1R (RBD) L HZRARHLRE . SRT , X B2 5F PO AR S ik 114 58 4 S 56 DA% PT RE 75 B8 =480
HAARETERL, PRI, BFFE N DURERT S5 S sobk i) A% e M 928 1 SR et LA R I s B A e R 0 P 56 O T R AT A, LA Oy
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Research progress on the SARS-CoV-2 Omicron mutant

LIU Hong', LING Zixu®>, ZHANG Jing®, LI Siyu®, BAI Tianke*, LI Jian’*
(1. the Second Hospital of Hebei Medical University, Shijiazhuang 050000, China. 2. Clinical College of Hebei Medical
University, Shijiazhuang 050031. 3. Basic Medicine College of Hebei Medical University, Shijiazhuang 050017)

[ Abstract] The latest severe acute respiratory syndrome coronavirus 2 ( SARS-CoV-2) variant Omicron ( B.
1.1.529) has incited panic responses around the world owing to its higher level of contagiousness and vaccine-escape
mutations. The susceptibility of potential hosts to the SARS-CoV-2 mutant and the antibody resistance of this virus are
determined mainly by the mutation in the receptor-binding domain (RBD) of its spike (S) protein. However, a complete
experimental evaluation of Omicron may take weeks or even months. Here, we analyze the infectivity, vaccine strategy, and
serum antibody neutralization activity of Omicron, the result of which are expected to provide a basis for scientifically
understanding the key characteristics of the Omicron mutant as soon as possible and for formulating appropriate long-term
countermeasures against SARS-CoV-2.

[ Keywords] Omicron; SARS-CoV-2; COVID-19; variant
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Can ivermectin be used in the prevention and treatment of
COVID-19? — A review study

GE Muzi, WU Yijun”
(Laboratory of Molecular Toxicology, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China)

[ Abstract]  Coronavirus disease 2019 (COVID-19) is an extremely infectious disease with a high infection rate that
is caused by infection with severe acute respiratory syndrome coronavirus 2 ( SARS-CoV-2). This disease, which can cause
severe respiratory symptoms and lung damage, has killed millions of people worldwide since the COVID-19 pandemic
began. In addition to the necessity for vaccine prevention to control this pandemic, there is also an extremely urgent need to
develop drugs that can effectively inhibit SARS-CoV-2 infection or treat symptomatic COVID-19. However, the high
mutation rate of the SARS-CoV-2 virus has led to frequent failures of the vaccines and drugs that have been developed to
date. lvermectin, a macrolide compound, is a commonly used anti-parasitic drug, and it also has a variety of
pharmacological effects, including anti-inflammatory, anti-viral, and anti-tumor effects. Recent studies have shown that
ivermectin may inhibit SARS-CoV-2 infection or relieve COVID-19 symptoms. The feasibility of an improved strategy of
ivermectin use against SARS-CoV-2 infection, based on a bioinformatics analysis of the interaction between ivermectin and
SARS-CoV-2 receptors, cell model validation, animal infection model studies, and epidemiological data, is discussed in
this review article. The existing research data are insufficient, so it remains necessary to perform a clinical efficacy

evaluation for determining whether ivermectin can be used clinically for the treatment of COVID-19 caused by SARS-CoV-2
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infection. In addition, a strategy of drug combination could be adopted to improve the effect of ivermectin on the inhibition

of SARS-CoV-2 and the treatment of COVID-19.
[ Keywords)
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HITH

A B o Mt uE I £ 4 A AR TT REE
il SARS-CoV-2 WY /E ., I AE W1 15 B AR X
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T 3 A 2 9 B A e 7 I A o S EE R G, (H K HU

A 2452 18 14 43 BT, 52 BR X SARS-CoV-2 [ 1E FH %K
IR LG — 2D S BIE
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55 R, PP TR 3R S LA BT SARS-CoV-2 YRR
G0 . 1) FH 2 3k 4 2% T8I A5 5 98 T 48 080T o3
(signaling lymphocytic activation molecule, SLAM ) fi*)
M B A LA 7 0 A S e 1 DK P 48 2R s B
I R AEUS 6 SARS-CoV-2 (I8 K H V.43 256k )
7E Vero/hSLAM 41 fifd Hh 19 &2 ] & & % fIK 5000
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T AP YE R R 5 AR T ACE2 SZIRZ5 A4 SARS-CoV-2 Ji 2 E AL , - 580 1 10 4 400 1 7 A%
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Note. Ivermectin binds to the receptor ACE2 on the cell surface to inhibit SARS-CoV-2 entry into the
cell, and blocks the translocation of viral NS5 protein to nucleus by inhibiting host IMPa/B heterodimer
which is responsible for protein nuclear import to prevent the inhibitory action of the virus on the host
antiviral response. In addition, ivermectin alleviates the inflammatory response by inhibiting the so-called
cytokine storm induced by the virus.

Figure 1 Mechanisms of action of ivermectin against COVID-19
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[ Abstract] In May 2022, more than 100 cases of Monkeypox were identified in several countries, triggering an
outbreak warning by the World Health Organization. Monkeypox virus and Smallpox virus belong to the same genus, and
the typical clinical manifestation is a rash and a mortality rate of 1% ~ 10%. The sudden outbreak of Monkeypox has
aroused concern worldwide, and the demand for an animal model for evaluating the efficiency of vaccines and drugs, as well
as understanding its mechanisms of virology, immunology, and pathology, is urgent. In this paper, the common models
using cynomolgus monkey, prairie dogs, squirrel, Gambian pouched rats, dormouse, marmoset, mouse, and rabbit were
reviewed by focusing on the selection of animal species, infection route and dose, and characteristics of virology and
pathology. The application of these animal models in studies on pathogenesis, transmission, and the evaluation of vaccines
and drugs are introduced to provide references for the development and application of animal models for Monkeypox.

[ Keywords] Monkeypox; animal model; virus replication; histopathology; application
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Table 1 Comparison analysis on different animal models of Monkey pox
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Discussion on the decision and evaluation requirements of animal
experiment of medical laser equipment

LIU Bodong', SHEN Gao', QIU Hong', CHEN Minli**
(1. Center for Medical Device Evaluation. NMPA, Beijing 100081, China.
2. Laboratory Animal Research Center/Institute of Comparative Medicine, Hangzhou 310053)

[ Abstract] Medical laser equipment is an electrical equipment that outputs energy to human target tissues. Animal
experiment is one of the important method for preclinical/clinical evaluation of laser equipment, and it can also be used as
evidence of safety and effectiveness of such equipment before clinical trials. This article analyzes the mechanism of action of
medical laser equipment by referring to existing regulations, standards, and guidelines related to animal experiment of
medical equipment. Based on the evaluation experience of common laser therapy equipment, the factors and standard
requirements for the decision making of animal experiments with laser therapy equipment were summarized. In addition,
design requirements and evaluation indexes of animal tests were analyzed with examples. The purpose of this paper is to
provide a reference for the animal experimental study of medical laser therapy equipment, as well as for the technical
reviewers and registrants related to this medical device.

[ Keywords] medical laser equipment; animal experiment; evaluation requirements
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