h T % OB W % R
ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA

XA T 1993 £ 6 A €I 2305 F1H 2022456282 HHAR

v
(R S AR ) TTRGTA v oo veemeeemreee ettt % EN(1)
(I SZB BEAR ) —— CTT oo eevveeveene ettt % AN(2)
AR
VNI THUR 1BD /NS AL N R b oo E e, B, B AR, & —I% T EARE(T)
JTA% Sl LOMT JE D BT /IN BB TR ] A5 S S 58 v vvvvveveeeeeee e e e ettt e e
........................... B REE AR RN RTE BEA, AR, BEA ER, AT E(1T)
MMP2 7E B R RS T HINET - eovvveeeeenneeeeineeeeeinnens LET A, TUARA R, TR E(23)
BT 7B B REETEE WHBE 4215 H A K H: G I BB A 22 5 E cveeevveeeennee e e e,
............................................................... I et EAR R RE R TRES TR RA & AH (31)
B-arrestin2 F R EER /IS U 5 DML RE I EAN  voverveeneeseeneeses ettt
.......................................... WdsdE B4 A iy ETHL A RAE T A, S FMEX, (40)
ST RARIZ IR B PSRBT HE R IR T MG 5 AL /N USRS PERURITTE «oveeeeermennrmnieneeens
..................................................................... IR IRAEAR R G BT TR, T (47)
RFRTE R E 5 R /N BUE 3 2RO TR S M B T TRETITST < vveeorreeeemreeenreeenee e i e ine e e,
.................................... ) 3%\ B ELIAHE, X &R AR, AR, G 5, X Bk R e i (57)
B R 6 U R /N PR BE ST RS oo PR, B TS B AR R IEB(64)
TN TV VRIS R BTG ORI EAL oo WRAT, B A, R Bk SR A 4 (70)
PP 48 8 2 U300 6T [ 255 G 2 FROIR IS 28 T B BE A SRR T EAIF] ovvvveeemmveeeeennreeesiiseee st
................................................... AR AR, R ST, ARR, U, 24A4(T77)

FET RNA 5 73 M A [ AR 3 B A O R BRI RIS S R IR SRR RS2 - W%, ST AN A48 7 (84)



SRR R SRR OB SR F AR P EENL. oo ZH @ &R, &H,ILI(92)
FETF 16S rRNA )54 Hr BRI 17 D T X /N U B BRI FEM]  cevveenreremenretee et

.................................................................. FiF@ RS, Bk, TR, T8, BB F (100)
TR S BEAF G YRR TEHE I ovvveeeeeeieeeeeen Rees , LR RR Y, & LW, F4E45(107)
5 R SR E N S SR SO E R RRIE B T IR IR e 48 BRARIE | B4R, X R B, #53h (117)
WERHTIE S R F DG oo AR ERE s e SRR ARVE RTA O, 20 (124)
Wi I e SR S 0 SRR P IAR e F VA, ik, A A R, — AR, I H(131)

B I T I B R TEIIETT TR v vveeemeeeeeemmeee e et ee et s

= (#=, 3k, RiE)
= & B OH
hERER AR Y2 I 75 R (A6 ) BEARAE IR
x B B Rl
T E SIS B Y e A6 B R TR €6 B R A B ]
] B 2R 2 B B 2R SR sh R AT i MERE
£ H 2-748
]| IEEHEIR
AT A TR &S 20170142 5
ey E 0
& B A 50. 00 7T, 24 300. 00 JT
P E IR B 2 E ) SR hEREESHRY S
HoOER ISSN 1005-4847
P E IR B2 E ) SR CN 11-2986/Q
% 15 2022 FRRVAPE S ESEHE

(P E IR B2 E ) S

100021, AL AT FH I R AR 5 5
1% :010-67779337

4 #..010-67770690

E-mail ; bjb@ cnilas.org

http : //zgsydw.cnjournals. com/sydwybjyx/ ch/index. aspx

AEBUTESR A
AERMERE K T EOM

AT ATT T 20805 9 2% i v [ 2
A P SC AR R 2 3 ) SCHR B0 A
v [ SR sl

AT OLRERR) B
Hh ] 52 56 23 Wy £ L A

2 Al A5 I 2% SCRR K 2, ISR 2

WA FTERFG A I, il AR 5 ik

Wt AR 2
AT TR RAA T AR PR

[51EER s www. 183read.com

WITIEEARSH CN11-2986/Q)

1993 * b * A4 * 156 * zh = P * ¥ 50. 00 * 1000 * 18 * 2022-01



ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA

Bimonthly , Established in June 1993 Volume 30, Number 1,February, 2022

CONTENTS

RNA-seq based gene expression profiling of colon tissue from a mesalazine-treated mouse model of inflammatory
bowel disease «----- WANG Yiru, ZHOU Wei, JIANG Xiaoying, PAN Yibin, XU Yanwu, CAO Yongqing(7)
Establishment of liver-specific leucine carboxyl methyltransferase-1 gene knockout mice ««+ereeeeereeeeeeeiieeanennn.
...................................................................................................... MO Jiao, AO Qingging,
ZHENG Zhijian, WU Yijie, LIANG Ningjing, LIAO Simi, WANG Xinhang, LU Cailing, TANG Shen, LI Xiyi(17)
Role of matrix metalloproteinase-2 in the invasion and metastasis of gastric cancer ««--esesseeereeeeiemieiiiii...
------------------------------ MAO Yuning, LIU Sensen, GONG Miaomiao, ZHAO Jumei, SHI Changhong(23)
Analysis of differences in cholesterol metabolism between male WHBE rabbits and Japanese white rabbits based on
TTILESTNAL NLCTODIOLA ++ - +- e e +r e eeereenenennnenenenneneneaneneneneeneneneneeneaeanesenemeeneneneeesneneaeesemeaemeenemeanns
--------------- SHEN Liye, HUANG Junjie, XU Jiangin, XU Yanyun, CHEN Minli, PAN Yongming(31)
Effect of B-arrestin2 deficiency on the function of mouse peritoneal macrophages ««-+-eeeeeeeeeeee. CHEN Tingting ,
SHAN Shan, LI Nan, WANG Ziying, QI Meng, ZHANG Shengnan, HU Shanshan, WEI Wei, SUN Wuyi(40)
Stability of mouse models of loperamide-induced constipation based on data mining and animal experiments -----
------------------------ GUO Sha, ZHANG Juanjuan, LIANG Xingyuw, LI Xuemei, HE Zhenxi, YANG Sha(47)
Effects of different body weights on the progression of abdominal aortic aneurysm in chow diet feeding mice: a retro-
SPECLIVE SHUAY  ++ s ssesrrnrnnertretee ettt LIU Yi,
TIAN Kangli, XIA Congcong, LIU Haole, FU Weilai, XU Yangwei, BAI Liang, LIU Enqi, ZHAO Sihai(57)
Effects of low expression of lipoic acid synthase on antioxidant capacity in mice ««-sseseesereeeeseeeaiii...
----------------- YAN Sensen, LYU Mengdi, YANG Xuesi, TAO Yingjun, XU Guangcui, ZHAO Yingzheng(64)
Optimization of cryopreservation of cynomolgus monkey semen with yolk-free solution ««-es-eseeeeeeemneeeeieinn.e.
------------------------ CHEN Yan, GAO Jiangmei, ZHAO Shikun, LI Bihai, RAO Junhua, YANG Shihua(70)
Effects of JiaYanKangTai granules on immune-associated cytokines in rats with autoimmune thyroiditis ««+-------
------ PAN Yajing, ZHANG Qiue, ZHANG Chengfei, WU Lili, QIN Lingling, HU Kaiwen, LIU Tonghua(77)

RNA sequencing analysis of differentially expressed genes of the anterior tibial muscle in rats after different modes



Of NyPOXia EXPOSULE ++rvesserrsserrsnteriitttiititii it GONG Lijing, JIA Jie, FU Pengyu(84)
Establishment of a comparative transcriptomics database of coronavirus infected animal models «+-e-veeeeeeeeeenne.
............................................................... WU Yue, XIANG Zhiguang, GAO Ran, KONG Qi(92)
Analysis of the effects of two reoviruses on the intestinal flora of mice based on 16S rRNA sequencing --«---------
------------------------ WANG Shiyu, LIN Jiafeng, JIANG Xinru, SUN Miao, WANG Ying, TAO Xiaoli(100)
Research progress on immune-related animal models of tic disorders =++«««ssererermrmmriinnmii,
--------------------------------- ZHANG Xiaomeng, MA Bingxiang, ZHOU Rongyi, SHI Wenli, LI Huawei( 107)
Methods and evaluation of airway remodeling characteristics in animal models of bronchial asthma «+-«+eeeeeeeeeeees
.......................................... HE Ting, QIAN Peiyao, HONG Min, LIU Chengyong, ZHENG Jie(117)
Breeding for resistance strains in flies: a review «=-+eosssserrerermmrrrnrnn TANG Hongri,
WANG Lingjun, XU Hongling, XIE Zhimet, CAl Juan, ZHENG Minghui, HE Lifang, LIU Hui(124)
A review of experimental animal models of Alzheimer’s disease «+-toreeerereeereiieiiiiii. LI Shaochuang ,
HAN Cheng, QIN Yali, ZHAO Yafei, WEI Wenyi, YANG Jie, SHUAI Yueyuan, GUO Dong(131)
Research progress on animal models of hypertriglyceridemia «+««ceeeeeeeeeeeeiaiiiiiiiiii.. GUAN Yuanyuan ,

ZHENG Yanfei, ZHU Linghui, WANG Liying, BAI Fan, LI Tianxing, SUN Ziwei, LI Lingru(146)

Responsible Institution Distributor
China Association for Science and Technology Editorial Office of Acta Laboratorium Animalis Scientia Sinica
Sponsor 5 Pan Jia Yuan Nan Li, Chaoyang District, Beijing 100021
Chinese Association for Laboratory Animal Sciences Tel. 010-67779337
Institute of Laboratory Animal Sciences, Fax. 010-67770690
Chinese Academy of Medical Sciences E-mail; bjb@ cnilas.org
Editor-in-Chief http : //zgsydw.cnjournals.com/sydwybjyx/ ch/index. aspx
QIN Chuan( %)) CSSN
Managing Editor ISSN 1005-4847
DONG Lingying( 4 i) CN 11-2986/Q
Editing Copyright 2022 by the Chinese Association for Laboratory
Editorial Office of Acta Laboratorium Animalis Scientia Sinica Animal Sciences
Publishing

Editorial Office of Acta Laboratorium Animalis Scientia Sinica



2022 42 A o [ 5250 B February 2022
H30E 1M ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 30 No. 1

EAGU, M, R, RUHIZE T U IBD /NSRRI kAL 0T [1]. PSSR S ~E4, 2022, 30(1) : 7-16.

Wang YR, Zhou W, Jiang XY, et al. RNA-seq based gene expression profiling of colon tissue from a mesalazine-treated mouse model
of inflammatory bowel disease [ J]. Acta Lab Anim Sci Sin, 2022, 30(1): 7-16.
Doi: 10. 3969/].issn.1005-4847. 2022. 01. 001

W T BT IBD /N BLSH 5 414019 5 5 4150 B
Eledw B KXY B HEF AR

(1. B BEREMR AL ER AL AR, B 2000325 2. [ B2 25 R of Remli B2 24 B Ak WAk 4 T =
Fi#E 201203)

[BE)] BB/ WS4 AR (RNA sequencing, RNA-seq ) #6144 ¥ 1 9% (inflammatory bowel
disease , IBD) /N EL 25 1 21 2 1) 5 (R 3 3k 84k , B 6 X 56 VD42 2% ( 5-aminosalicylic acid,5-ASA)JRY5 IBD 1943 ALY
P, Fik RSB (dextran sulfate sodium, DSS) #2537 IBD /NFUAAL, K 15 H CS7BL/6 /NEUBEHLI 43N
AL X IRAL DSS 41 DSS+5-ASA 41, BEAIRENLIERE 3 HUN BURSS I 4L SUAT I e PI AL IN) LU, 80 28 ek
iR FE A (differentially expressed genes, DEGs) N BB WA S B, A S o 3 DR A B TR ( gene expression
omnibus, GEO) H1{5t3% 1 5 1 % (ulcerative colitis, UC) B F £ £ VK B I6 9T IS B8 & 45 I 241 2035 A 19 B 7 371
( microarray ) $(4% , J3 UERT T S8 EFS B AT .35 DEGs, £5R  DSS+5-ASA 415 DSS 4t 4645 3] 2983 ~22 57
FIKIEN, FIEEN 604 4>, T IHZE 753 4> DSS 2155 %) I Pz, L4531 1626 4> 22 52 R I, Jop i S 4
820 1>, T IHEE 806 1>, GO(gene ontology ) Fl KEGG &4 MHTEE M BN, 1X 88 DEGs -5 5 SN A5 53l A %
HIrFRiE 2 5 WAE M EE RN Rnasel Fl Cxel10,7F UC BEZ AL TAEMUMNRSEE, &t f2BVDHRBIT
) 1BD BT/ ER 25 i Al AR ) B K 3R 351E , 5 IBD B35 X LU AT Ik, 75 2504~ IBD A7 L A2 vh AT B S i) 181 Fn
AR BN T SEVSRIZEST IBD IR VR AL A2t — 2L Bl

[R8BIA]  RAEVEIGRG  EVDHLZE W RMEGR RGN ; 5% s T 5 22 5 ARR R A
(FESHES] Q95-33  [XHEFFIAB] A [ XEHS] 1005-4847(2022) 01-0007-10

RNA-seq based gene expression profiling of colon tissue from a
mesalazine-treated mouse model of inflammatory bowel disease

WANG Yiru", ZHOU Wei'* | JIANG Xiaoying', PAN Yibin', XU Yanwu®, CAO Yongqing'"

(1. Department of Anal-rectal Surgery, Longhua Hospital, Shanghai University of Traditional Chinese Medicine,
Shanghai 200032, China. 2. Department of Biochemistry, School of Basic Medicine, Shanghai University of
Traditional Chinese Medicine, Shanghai 201203)

Corresponding author; CAO Yongqing. E-mail: cyq88tem@ 163.com

[ Abstract]  Objective To explore gene expression profiling of colon tissues from mesalazine-treated inflammatory
bowel disease (IBD) mice using RNA-sequencing ( RNA-seq), and provide a better understanding of the mechanism of
mesalazine (5-ASA) in the treatment of IBD. Methods Dextran sodium sulfate ( DSS) was used to establish the IBD
mouse model. Fifteen mice (C57BL/6) were randomly assigned to three groups: control (n=5), DSS (n=35, using DSS
to induce IBD) , and DSS+5-ASA (n=5, using 5-ASA to treat IBD). Three mice per group were randomly selected and

colon tissues exiracted for RNA-seq. Bioinformatic analysis was used for two comparisons ( DSS vs. control, and DSS+5-
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ASA vs. DSS), and differentially expressed genes ( DEGs) and biological signal pathways were identified. The top DEGs
were further examined using microarray data of biopsies from ulcerative colitis patients and those treated with 5-ASA.
Results Bioinformatic analysis identified 2983 DEGs, including 604 up-regulated and 753 down-regulated genes in the
DSS+5-ASA group and DSS group comparison. In the DSS group and control group comparison, there were 1626 DEGs,
820 of which were up-regulated and 806 were down-regulated. Gene ontology and KEGG analysis of these DEGs suggested
certain biological processes and pathways. The expression patterns of top DEG candidates, such as Rnasel and Cxc/10,
By exploring gene expression profiles in colon tissues from 5-ASA-

were confirmed in patients’ samples. Conclusions

treated IBD mice using RNA-seq and human mucosal biopsies, this study identified genes and pathways involved in the

treatment process of IBD, providing new insights for understanding the mechanism of 5-ASA in IBD treatment.

[ Keywords ]

expressed genes
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mRNA il 1 cuffdiff 24 ( cufflinks i) — 543 ) 3545
FPKM ( fragments per kilobase of transcript per million
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53 A B4 (Kyoto encyclopedia of genes and
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( biological process, BP ). 4 i W 43 ( cellular
component , CC) F153F DI HE ( molecular function, MF) ,
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KEGG @& W2 HEWT e AT 0] 82 5 AR Y A5
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TargetScan 1 miRanda # {4 Fl I 5C # 25 R RNA
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miRNA ) Fl122 5% mRNA Z[a] A EAER, H Cytoscape
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Table 1 Top 10 DEGs in DSS+5-ASA vs. DSS

I AT sl Pl
Gene Description FC P value

Pdia2 A B 5 S FF 2 Protein disulfide isomerase associated 2 15.6 0.01

Pnliprpl JRAR M EEAH S A 1 Pancreatic lipase related protein 1 8.8 0.03

Cpbl JRF K B1 Carboxypeptidase B1 7.9 0.04

i Reg1 AR TR 1 Regenerating islet-derived 1 6.8 0.02

( DSS+j§“(’)‘gﬁ$?ﬂ Cirl BEE HFE Chymotrypsin-like 5.8 0. 00

ZJS[;-iZilfeii Rnasel MRS , RNase A K%, 1 Ribonuclease, RNase A family, 1 4.8 0. 00

(DSS+5-ASA vs. DSS) Matla EH N AT W 1,0 Methionine adenosyltransferase 1, o 4.6 0.01

Cpa2 JIEFR KT A2 Carboxypeptidase A2, pancreatic 4.5 0. 00

Gm14434 T FE A 14434 Predicted gene 14434 4.4 0.00

Gp2 W 1 2 Glycoprotein 2 4.1 0. 00

Krt5 ffHEH 5 Keratin 5 7.2 0.02

Krt6b Fi#EH 6B Keratin 6B 6.1 0.05

Fabp6 HEWFRZE &4 14 6, [E1 % Fatty acid binding protein 6, ileal 6.0 0. 00

T Anpep A RES Alanyl aminopeptidase 5.9 0. 00

(DSS+§“’()‘3ﬁ%?ﬂ Ppbp F2 I /MR IETE - Pro-platelet basic protein 5.5 0. 00

D‘;i;n]?lrsesgl;ﬁtld Lif FLFE BRI Lactotransferrin 5.4 0.00

(DSS+5-ASA vs. DSS) CxCI10 #ALIR FEA 10 Chemokine ligand 10 5.0 0.01

Mmp13 FE 514 JE K 13 Matrix metallopeptidase 13 4.8 0. 00

Tigpl THEFEFET GTP i 1 Interferon inducible GTPase 1 4.7 0. 00

Gm4841 TR FE A 4841 Predicted gene 4841 4.5 0. 00

2.2 GO #1 KEGG ##f

Z 7K mRNA 19 GO 5 R R, E4EY)
2EFE(BP) Jr T, DSS 45 % AL A 1, e =& BP
H 4 H R R G R (LR Fsp Ay ikt f (R
WL EI3A) , [FIE, DSS 2415 DSS+5-ASA HAH L, 5
L BP (5% B o 52 SR WA i (L) Rt 3L
2R By 0% B A8 B 2 (R R BT 3B) o 7R 4 MY )
(CC) 5, DSS 25 %F R4 AH e if, B s 4519 CC

SHAET UMM X 38 (L) Fnan e (o, #
3C) ;DSS 45 DSS + 5-ASA 4H LRI, e B 4E 10 CC
A H R4 (LA Fgn e s X 38 ( FE L B 3D) .

124 FI1HE (MF) 3+ DSS 415 control 4H It
BOERFEREM MF & H AR AR A (L) Al
WEPECTIE, B 4A) ;1024 DSS 415 DSS+5-ASA 44
FHELET , 255 BoR AL TEHE (L) A s iE kol
LT, E 4B)
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T A PTASIN RZGR I . SELEOR NI BB B (= 2) 5B ZRREEINA SRR I IR — R I R IB B

N 13 O S B [T EA RS R 2 P

B 1 BTSRRI IR YT DSS V5 Y IBD Y K k1

Note. A. Expression distribution of all genes. Solid lines indicate significant fold changes ( =2) by default for analysis. B. Hierarchical cluster analysis of

differentially expressed genes. Each column represents the expression pattern of one sample, with high and low expression levels indicated by red and

green lines, respectively.

Figure 1 Bioinformatics analysis of gene expression profiling during mesalazine treatment of DSS-induced IBD by RNA-seq

TE X MZH 72 4 mRNA () ,39 4> miRNA (&%) F19 4> cireRNA (B 60) F I
B2 iR gmid ik e ik 4
Note. The network consists of 72 mRNAs ( purple) , 39 miRNAs (green) and 9 circRNAs (yellow).

Figure 2 Coding-noncoding co-expression (CNC) network analysis

Xf 2% 53638 mRNA #5417 KEGG 43 #, H % 5
285 Acim i, ARYE PAEME £ 8, 4 515
T DSS 415 XF HE 4 Hh 3 . DSS+5-ASA 415 DSS
2 b A B b IR R A ET 10 A3l B (R SA R

5B) . HeHEE A A R E AR A 0- R
WA G B AR 3 W 1 VR R A A0 TR 4 o
ik A e R P450 AR | 3 i /D A ik R S R
I (DSS+5-ASA 40 5 DSS 4 #H [k F 5 LM,
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B3 SR GO(BP Al CC) 24T
Figure 3 GO (BP and CC) analysis of DEGs

DSS 2H 5 % BRAH AR LE T I8 ) A4 B (0 1 4 BR T %
YL 20 R - 40 i R 32 AR AH VR T UTNE {55
i P WA A= S B ( DSS+5-ASA
215 DSS 4 AH e 23k T 1, DSS 2 5 X B 4 A L
BT )
2.3 #oERFIE mRNA HIE

itk — 2 Bk IR FE DSS+5-ASA ZH Al

DSS A A rh ik #F T 2 R KRB R B EWN 10 1D
VM T B DEGs (£ 2), £ GEO #( ¥5 7%
(GSE46451) X 86 DEGs 5 UC B & 454
LA PR RBKF ST, sk 2 s, 5
Te R AE TCH 25 FA RAE LV PR IT A L,
A RRETC H 25 41 h 1 /i 8 1 6B ( Keratin 6B,
KRT6B) fil v T & /5 5 & 1 - 10 (interferon-y-
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4 ZRFIRFENE MF 347
Figure 4 MF analysis of DEGs

B 5 ZRFKIENE KEGC /T
Figure 5 KEGG analysis of DEGs
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inducible protein-10, CXCL10) 3 ik Ft & , &% W ¥
1% i 1 ( ribonuclease 1, RNASE1) F Ji #2 ik i B1

( carboxypeptidase B1, CPB1) £ i5 T i, 1 F 51
S5 5 5 FRAT A B Si 2y A5 R oy — B

F2 UC BEGGTERHERUER R B RN
Table 2 Validation of selected DEGs from colonic biopsies of UC patients

TRAETHIZY A RIETCHIZY A RIEREVHZRIRIT

A Non-inflamed_no drug Inflamed_no drug Inflamed_5-ASA

Gene GSM GSM GSM GSM GSM GSM GSM GSM GSM
1130498 1130499 1130500 1130492 1130493 1130494 1130495 1130496 1130497
PDIA2 108. 8 122.5 125.0 112.7 120. 4 117.1 122.5 132.7 113.9
PNLIPRP1 125.7 117.2 120.5 117.6 104.5 116.9 109.9 140.3 122.0
CPB1 414. 4 823.6 389.3 167.2 476.2 197. 1 160. 3 957. 6 144. 1
CTRL 132.1 112.8 133.2 138.0 130. 8 130.2 137.5 137.8 142.8
RNASE1 4178.9 3433.8 2547.2 1852.0 2333.9 986. 3 1494. 8 1953.2 2324.2
MAT1A 122.2 108. 1 113.2 106. 8 121.6 123.0 102.9 122.5 129.9
CPA2 127.8 120. 1 125.2 119.1 117.9 115.2 118.7 119.5 124.1
GP2 237.3 208.3 140.9 145.9 236.9 142.6 133.8 214.6 171.6
KRTS5 116. 1 109.3 118.0 121.0 124.8 121.4 110.0 119.2 117.6
KRT6B 131.2 122.7 132.9 241.8 185.0 418.0 156.7 123.5 162.5
FABP6 117.6 119.9 119.7 117.2 143.2 126. 6 169.9 116.9 128.4
ANPEP 589.8 1044. 8 610.3 562. 1 2132.6 353.7 639. 4 1166. 3 2012.7
PPBP 194.3 219. 1 208.2 248.0 210. 4 209.5 278.2 199.5 197. 1
LRF 144.2 138.2 135.2 155.4 147.0 145.6 146.7 127.9 137.2
CXCL10 475.5 215.0 295.7 585.2 346. 6 2050. 2 287.8 540. 4 433.4
MMP13 128.3 136. 1 147.5 123.7 120. 1 133.8 120.7 120. 6 126.8
3 _L_‘_J__L/E 3 i ) iU RNA-seq K6 I 4% 21 By h JEs 20 40

SR T R AT A SR R KT = A 4 T
AR 4 2138 B 76 R e R T W SRR S
mRNA 1E25 DNA 5IhRgE A Z I A E BEF R,
N R IR 2H e A ) AR B 9 BHOIR 25 B9 5% S0
RSN O S I EW N E LY S SR e
PIR ot P AL B BLR MG . S-ASA JEIRIKIAYY IBD i
T AAE B H 2%, FL24 B FH RT 6 5 46 A= DU 445 1R
ARG A 52 R PR AR P 3 A R TR AR i
B R G 0 35 R A I Rk T BF
FEHE ,5-ASA BE T IAMGIE K 1L-6 5 TNF-a %5
IBD 25 Y AH 5 1 R ML 40 B 7 /K-, 28 5-ASA JR397
S IR PESE I 2H A NF-kB 57 1800 Bl R 204 ]
FORHTREE T T H0E R P NF-«B 551455, 7]
AMPK 5 PE T T K BB 25 i 2oiE ™" {H L
L RVRI R BEHLEE A S-ASA H RSP
FHMAETESIL . % RNA-seq £ AR C & i 2k, LA
DSS 753 1 25 4L IBD /)N FRABE A J2 D) 5-ASA 1E 0 [H
X R 25 W) O BF 58 W AE TBD 4idsl ) vz v F L 5 B R
5k Z W RNA-seq £ ARTE 5L K- 05T 5-ASA
RS IBD AEFHALHI 1 HGE . AWFSEHESE T DSS 5
S IBD /N BRUBE A Hoflg & R 5 A2k UC A
L0, 28 5-ASA #EBIRIT 7 d A, /NSRS R

mRNA (K51 K P4 0] 9 B 3% 22 R 3L 5 GEO
Bl e R UC BB IS R RS 1 i R 3 3B AT X L
#R43 DEGs (U Krt6b ,Cxcl10 Rnasel Fl Cpb1) #53) T
BAIE, —J7 10 PR W 1 0 4 R B v R, S — T T
PRZFEVRIZIRIT IR IBD /NRB R 5 UC B
14 PR Bk AR AL L AT AR B | X S 3R R A R] 1Y)
TR AT e /R T 350850 245 BEAL I A9 — 2ok, ] fig 2
YBYT IBD HYVEERR 5 . Kre6b J& T A8 5L 5%
HAZ WA, 2 RAF 5 AR T Knbb 1) R 35,
Klinghammer %[21] &) , TNF-a X £ T 1% 4 i B
A SR FUA R, AT Kn6b (3208, R4S M A&
DLSCHRRIE Kr6b 5 IBD Z [A] ) & 5, FE T LA B
WHIBFFT 25 5 I TNF-o 788 EJE T DSS 551
IBD /MRS B I Kre6b 19 363% , Wi F 80l b 1z
FEBERIREIR . Cxcl10 J&—FP RAE #a 1k Fl -, 7E IFN-
v 5 A LA 20 M A2 A 2 2 440 e R = 1) R Oy T A
FEHEBMAIE, 7E 1BD BH RN CXCLI0 Fik/K
R BT, Hyan 257 5000 BHIT Cxcl10 figf
ZEf# CSTBL/6 /INFR A I S Sl tR, W o 8 A A
JPEs SRR, DSS 41/ RS A1 8L 1Y) Krt6b FT Cxcl10
253k KT 3B 5 T DSS+5-ASA ZHFIRTIR4H | 5 /i
MW B — 3, Rnasel 2—FpXF I 45 F2H 21
AR E B 4 M AIG 28 9 VD, T DA R
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ML PR -3 DT 52 W) 58 i o o v 1) DA B 4 i
fie* . Bedenbender 2 & B, TNF-a 5 IL-1B 1%
SHURAE N K M Rnasel FYZ ik 0 & A%, M
PSRRI, 5 AP AR EE, DSS 175 5 1 /N B AR 1
LEWHAH LN Rnasel WFRIBE TR, SETAMIE &
PAALT o

)i, BT ixX 2622 57 3k mRNA ) GO (BP) 4>
Prai R iR, HIOge 5 B 5%k 2 2 A
T8 (AL TRy SN RN A S vy ) B AR Js g 45 A G
TR JUHOE T 4 M S vy W] RETE 45 1 R M
i S 5-ASA MR YT o B R B T E EAE .
Holleran 45" 1 H 56 M IS B Mk 02 14 42 14 1)
A 20T IBD w0 R E SOE RO, T 4
K — VLRI TR SRR, B BT R SRR
mRNA 1) KEGG 437, $&75 5-ASA 1897 I R R
it FRANA 5 4t R - 240 B PR - 32 AR AH ELAVE R TNF
(G R Y 5 9 0E S e il B A O 1B W5 S
ol  RG R AL O - JROMEARLVE )& L 40 B R
P450( cytochrome P450, CYP450) 75 iR A 15 45 £ Fif
BUH, BT AP AR U T DAFE 2 A 5T
H R Ay B, e, A 43 s Y R R ) RE S 4
(exocrine pancreatic insufficiency , EPI) J& B T Jii A&
PRI IR B Ak S 1 S 73 0 5 JB i D R 52 461 5 2L
FITH A RSO R A EE 5, EPT 7E IBD f&
BRI AR R EAMIER G, TE 38% 1) CD B
1 53% 1 UC B35, AR A2 A T A 1 56k
K =472 —H CD BF BEAE XS AR 1 B &
Pk, X478 EPL o] GBS e 5 S iR I 55 T
SR DI G RS Y, B SehTRRIE X €D BHAT
FRSE ) B A O - OB B A M1 9 B
a3 BTG AE A B 25 Fh = RS A7, 45 1) 2 A 5
WA R P Rk, R R BRI £ 2L
g1, BAPRIR A A 53 W5 , I 76 5 TR RE RN 45 B rh v A
{14 G 2 240 22 [ T2 S A A RS 5 > L Xuan
S IR e A Y Core 3 BH8E A O- 584
B 0] LIE #E MUC1/p53/mir-200c 4K #8110 1 B2 2h
AE. AMEREANLNTFZHLUPRIK, JUHZTE
JFREF LU, 4B 2 P450 & —Fhal [ &
AL AR RESS AU Z R R IR BT, RN AR
i 3t R 5 A € 2R A DIAH G, R 22 e4m it (4,
RMEEA AL T2 R PR A0 i T R T RE, kA, &
(NEEBUNERES SRy R EZDIW B Bk i s e
R ERE PR 1) & A AR Y TR AR, W i 4

P A B %5 5 IR U5 B2 ( short chain fatty acids,
SCFA) , N Z BT /R, n e IBD Syl i) 4 Ak
FERE X T 15 i 18 5 B ) RE AN 28 i B A8 5 B
AEEED RS IETF 22519 DEGs, B IF 4
#T — 24 72 4 mRNA,39 /4> miRNA 1 9 4>
circRNA ZH 89 4 815 — A= £ A% 22 DR 20 12 119 34 33k 0
2% FE PR ALk X 2% F= ELHI X 21 X ( Hub gene)
B RIAEH ( Gene modules ) BT, HX A & R 2 A4
T S B A AR Y DG BB AT T A AR B SR Y R
D) 2 U S [) — A e, X 21 ik PR 5 LA 3 ) 6 R 5
B A AT LIW) A0 e i — U e S A, S 9 12
AR PE T A AR A, o TN A — B e g it T
Jr i,

25 b AT R W], 5-ASA JAYT DSS 51 IBD
INEREEBNE I R OB 3 B T 5 e RAE AR
S RIN Y B R T R R R A L DR 3
K ARYTHIE A 22 AR IR IR I 5 UC A il 2k
PRI TR — B, FR AR K S 25 2R i 15 1 — 2D ik, (BAT)
1 5-ASA BIBLEIFL AL 78K |t 4 J5 BB ST di
RO AR
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55 WA I 2H /N BRI — eI 00 SR P IUATE R, &R % TR B R AL ; LCMT1-KO /M B
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Establishment of liver-specific leucine carboxyl methyltransferase-1
gene knockout mice

MO Jiao', AO Qingging', ZHENG Zhijian', WU Yijie', LIANG Ningjing' , LIAO Simi', WANG Xinhang?,
LU Cailing', TANG Shen®, LI Xiyi'*
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[ Abstract]  Objective To establish a liver-specific leucine carboxyl methyltransferase-1 (Lemtl) gene knockout
mouse model. Methods The Lemtl knockout (Lemt1-KO) mice were established with CRISPR/Cas9 technology. RT-
PCR, Real-time PCR, Western Blot and hematoxylin/eosin staining were used to characterize the differences between
wildtype and gene knockout mice. The general condition, reproductive ability and survival rate of offspring were also
observed in the two groups of mice. Results The genotypes of offspring were successfully identified. The hepatic mRNA
and protein levels of Lemtl were significantly lower in Lemt1-KO mice than those in control mice. No significant differences
in diet, drinking water, body weight, reproductive ability, survival rate of offspring, liver appearance and hematoxylin/
eosin staining were found between the two groups. The expression level of Lemtl in brain, heart and kidney tissues were

equivalent between the two groups. The single guide RNA used to generate Lemtl-KO mouse had no off-target actions.
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Conclusions

The liver-specific Lemtl1-KO mouse model was successfully constructed. This model provides the

experimental means for studying the regulatory role of hepatic Lemtl in diseases.
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Se &R R FE W FLE FL [ 1 (Leucine carboxyl
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Figure 1 strategy and flow chart of LCMT1 knockout mouse
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Table 1 Off-target information

sgRNA J751] sgRNA sequence

J A 1, Off-target site

JHE P31 Off-target sequence

GTCAGCCTTGTTACTTAGTGTGG AG3
AGTTAGTCTAGCCTACTTGCTGG AG7
TGCTACCACACTAAGTAACAAGG BG2
AGCAAGTAGGCTAGACTAACTGG BG7

GGCACCTTTCTTACTTAGTGCAG
TGAGAGTCTAGCCTACTTGCAAG
TGATACCTCATTAAGTAACACAG
AGCCAGCAGGGTAGACTAACTGG
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WK 2A FFR 1,2.3.5.6.8 ¥ 44 H 234 bp 1Y
LCMT1™ "™ JpH B (1) 2417 ; Al 2B iR 2.3.5.6
¥ 204 bp AY Cre FEK H 4547, Hp 2.3,
5.6 4 LCMT1-KO /IR, 1.4.7 .8 i WT /IR, 9.10,
11 2SR

B2 /NI R E

Figure 2 Mouse genotype identification
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ELHEZES, MANREREFTRE, BAF
AT 6 (ULIE 3) o
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Figure 3 General situation of mouse
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Figure 4 Reproduction law of mouse
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EARBBERIC(P <0.01) (WK 5B),

S IEAAE, "P < 0,001,
5 JIF LCMT1 SRR & IA
Note. Compared with the control group, “*P < 0.001.
Figure 5 Liver LCMT1 gene expression and liver
LCMT1 protein expression
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Figure 6 Liver of mouse and HE staining

B 7 JFSh4HE LCMT1 B A #538

Figure 7 LCMT]1 protein expression in extrahepatic tissue

A AG3 ;B AGT 5 C. BG2 v ;D : BGT i,

B 8 PCR =¥y 7 i &

Note. A. AG3 site. B. AG7 site. C. BG2 site. D. BG7 site.

Figure 8 Sequencing peak map of PCR products
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LCMT!1 A g 5o 45 PP2A 78 A Qi & 5 &
BAER . it —B BB LCMT1 ZEIR N BT RE,
58K FH CRISPR/ Cas9 J7 3246 T4 5% LCMT1 fif
Fr/hEL, BT LCMT1 R BRAE 2 3T Alb-cre XJ
PR [1) LoxP AV i 45 S 1 iU B 17 i S 8, it i
F55 Alb-cre /DAY Alb-cre & PEA R BR T 0T, 78 iR
ek BRI AR 2 50 LCMTL {7 55 & 851,
/NIRRT LUK B A7 , M S5 B AR S e B
LCMT1 /RIS B DAL 2

ATHIFGERA) S B Ty ) ek R o 85 R, 28 3 R Iy A
KPR sgRNA i #8 , R FH SZ ) % 7 PCR 1 Western
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Role of matrix metalloproteinase-2 in the invasion and metastasis of
gastric cancer
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the Air Force Medical University, Xi’ an 710032)
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[ Abstract]  Objective To explore the role of matrix metalloproteinase-2 ( MMP2) in gastric cancer invasion and
metastasis, so as to provide a new predictive index and therapeutic target for gastric cancer metastasis. Methods Gastric
cancer cell line MKN-1 was transfected with lentivirus to make a cell line with low expression of MMP2, denoted sh-MMP2.
Real-time PCR and Western Blot were used to detect MMP2 expression in MKN-1 cells after transfection. Cell scratch,
Transwell and CCK8 assays were used to detect changes in migration, invasion and proliferation, respectively, of MKN-1
cells. Xenotransplantation and metastasis models of MKN-1 NC and MKN-1 sh-MMP2 cell lines were established in nude
mice, and changes in tumor growth and metastasis were observed in vivo. The effects of MMP2 on apoptosis and epithelial-
to-mesenchymal transition (EMT) were detected by Real-time PCR and Western Blot. Results The migration (P <
0.05), invasion (P < 0.01) and proliferation (P < 0.05) of gastric cancer MKN-1 cells were decreased with the
reduction of MMP2 expression. In vivo result showed that low expression of MMP2 significantly slowed down tumor growth

and metastasis (P < 0.01). Further experiments demonstrated that decreasing MMP2 expression in gastric cancer cells
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increased apoptosis and inhibited the EMT process. Conclusions Low expression of MMP2 can retard the development of

gastric cancer by increasing cell apoptosis and inhibiting the EMT process, as well as reducing the migration, invasion and

proliferation of gastric cancer cells.
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(it 5. 20180512 ) . 4f ifg 53 Ff A% Al 455 74 43 Oy
MKN-1 sh-MMP2 41 f1 MKN-1 NC 41, &4 5 H##
Flo K N %% 82 52 56 4r & MKN-1 sh-MMP2 #H Al
MKN-1 NC 41,5340 4 HERE,
1.1.2 40

N B R 40 i SGC-7901 , MKN45 . MKN-1 ., BGC-
823 I NIEH H AL AEAN I GES-1 135 F [ 5 5216 41
MBI 5 C61262 AAR LI RN HE
el AR, ARG 5 25144 RPMI- 1640 3557 58
(10% R4 135 + 1% 8 %) ,37°C 5% CO, i
FETh R,
1. 1.3 FERAF S

RPMI - 1640 £ 3% 3& Fll 0. 05% ik il ) [ 36 [®
HyClone 23 ] ; Jitt 4= L35 W) B @i 7L Kb A= Py B+ B
By BN B 9 E i PCR Mz RNA 2 BURFI &%
S ARSI I B R EEEY TRERARA
H], FFKE H 25 F Becton Dickinon 23 H] , transwell
/NZE W B 32 [E Corning Incorporated 23 &), i 5 1%
(Biotek Take, 3¢ [# ), 2% /& %€ i PCR ¥ ( StepOne
Plus, Thermo Fisher, 35 ) 45,
1.2 Fi&
1.2.1  FE MMP2 IR B J dn i ik

KIS IF B 40 M0 R GES-1 % T bk B 98 40 i
MKN-1 ,MKN-45 . BGC-823 . SGC-7901 . C61262 7% Ji§
MMP2 2635, Ik £ MMP2 75 26k 15 96 40 i ik 4 7t
sh-MMP24 itk 2 )53t 3 4~/ Tt RNA Jf4%
YL fir ik MMP2 (= 335 H 40 Mukk , i3 qRT-PCR Al
Western Blot i%‘*ﬁ{ﬂﬂ,ﬁ\?ﬁiﬁﬁi%, T4 R et ARG 5 R
B AE/NTH RNA J3 908 A o2 5, 2 )5 1518
o T3 A Yk T 0 A0 M, RS R (5 wg/mL) 5 25 i
I, A AR E IS, WE 95 5 I i qRT-PCR
F1 Western Blot £ 0%% YL 50K | B IA B 6 Bk 44 22 1l
Y)F1EAE sh-MMP2,
1.2.2  SZHF RT-PCR 347

Fie BT A6 RNA SR BGRTR & (8 RNA $2 0K
F &  TIANGEN,DP419) W] 4542 UG RNA, %
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RPN E RNA W, AR AR 25 L o Lk
JEHE & 500 ng/pl, HRPE TaKaRa iR 57 & UL B 4
( PrimeScriptRT Master Mix, TaKaRa, RRO36A ) s
RNA ¥ 5% 5% h ¢DNA, U sk & 37°C 15
min,85°C 15 s, &G # PCR )% i TaKaRa i
7 & (SYBR Premix Ex Taq II, TaKaRa, RR820A ) it
11986 & PCR I, PCR IR FR (20 pL) .
SYBR Premix Ex Taq II 10 pL, I Fi#iF51#4% 0.5
pL, ROX Reference Dye (50%) 0.4 L, cDNA
1 uL,ddH,0 7.6 pL, PCR JZ I 4 1F : 95°C il 48 ¥
30 s,PCR JZJ¥ 95°C 15 s,60°C 30 s( 7G4 ) 40
AMIEIR, PCR BN 45 oG 1420017165 1 1th 26 43 #r
(95°C 15 5,60%C 60 s,95%C 15 ), ME FRAEA
I CUAA, BEIREASKSIN 3 YK, RE UK 25 4 3
MEAL R CUELCPIEERR . PG R R A FE
MMP2 . E-Cadherin ., Vimentin, Bax, Bel-2, ZH
B-actin, AHIC(FE LR 1,
1 5WFIIER

Table 1 Primer sequences of genes

51¥)4 R Primer name 5|¥) %% Primer sequence

F:5’ -ATGACAGCTGCACCACTGAG-3’

MMP2
R:5’ -ATTTCTTGCCCAGGAAAGTG-3’
F:5’ -CTGGCTGACATGTACGGAGG-3’
E-Cadherin
R.5’ -TCTCAAGGGAAGGGAGCTGA-3’
o F.5" -AGCACTGAGAACTAGCAGCG-3’
Vimentin
R:5’ -TGAGGGCTCCTAGCGGTTTA-3’
5 F.5’ -GCCCTTTTGCTTCAGGGTTTC-3’
- R:5’ -GGAAAAAGACCTCTCGGGGG-3’
Bl F:5" -CAGGATAACGGAGGCTGGGATG-3’
- R:5 -ACTTGTGGCCCAGATAGGCA-3
F.5’ -CATGTACGTTGCTATCCAGGC-3’
B-actin

R:5’ -CTCCTTAATGTCACGCACGAT-3’

1.2.3  AReEil oA

TE RIPA LM 22 i i b 24 40, 71 BCA
B (HE Beyotime ) W 12 & FH BTk B, i@ 1 SDS-
PAGE 73 & 55 1 1Y 4 15, JF AR R Bt f& MMP2
( Abcam, ah92536) | E-Cadherin ( Proteintech , 20874-
1-AP ) . Vimentin ( Proteintech, 10366-1-AP ) . Bax
(Cell Signaling,5023) .Bax( Cell Signaling,15071) i
T PEENE
1.2.4 Transwell 324%

AL IEE B /N EE TROA 24 FLAR 7E B
A 300 L PR TG I I 85 R R 1 3 B KAk, &
J R HE 30 min J5 , EFIRIE T . MEUHAEK
ek MMP2 15 78 200 i e A A 6 R (NG 290
0. 25% I JRREH AL I8, FE S TE g Y 1640 5557

FEEE P N 1 x 107 B 100 wl 40 &
WEEFRTE 24 FLAR transwell /NER E=, FEIMA
500 wL & 10% IML% 1) 1640 K5 373 37°C 5% CO,
EIRFERESE 48 h e, U /N E S R I R
P LA, 4% 22 5 I [ 7€ 20 min, 0. 2% 45 i
2UL(n, 10 min Ji, F PBS W UE 3 WK, B T BB R
FHRBULEE
1.2.5 fidfasL

FHIRERIR MMP2 119 5 9 20 i S BA A6 R (NC)
AR PP T S AL, OB N WAL G B ik
90% , B 200 wL (AR 3k il i )R, R o PR E B £L
(AR T8 B — 35, W 200 JH 5% RV, PBS Y UEFL AR
3R, PRI AR AN R B AR B G I T
HiFi & RPMI-1640, 358 AR 100 0 h i)
FORAS . ¥ 6 FLARR Rl B FRAR Ak S 15 9%, 4% 0,24
48 h MR (51 D B A, T b A R
SEANIRIERS I O
1.2.6  4ifiEiEsg

I CCKS Iz 2 0 2 20 ff 3 5 4 200 i el 7
96 LA (2000 4L/ FL) H, IFAEREFE 0.6.12.18
24 30 h, LA 100 wL 355255/ CCK8 IRA W) (#5575
:CCK8,9:1)¥F 3 h J&, M 450 nm ZLWROSGEE(E
1.2.7  Jvigd 2 i S A RS AT

¥ MKN-1 sh-MMP2 4fiffd &% MKN-1 NC 2 it
0. 25% 1) gt 11 Ak e il £ 2 2, T PBS 4148
MFERER 1 x 10°/mL B2F0 2] 6 ~ 7 J& % 1) Ho s ik
PP B T Rl 5 HOH AR = RO K2 F g i)
KEE (L) MFERE (w) , MBI (V) B AR V=
172 x I x w?, 2200 2 b Jeg (A R 22 ol b g A 4
(S
1.2.8 {RNFERERIR

¥ MKN-1 sh-MMP2 4l fifd &z MKN-1 NC 4 ffd
0. 25% P BTt I Ak e i £ 20 2 i, A PBS 41
JFEREA 1 x 10°/mL T A 6 ~ 7 J& W% A 5 8 B [
BB EK, Tl 4 H it/ N sh P G AR AR P B
NG O, I 5 BN R 20 2U0) Fr 64T HE
Yt
1.3 SitESH

K H SPSS 22. 0 Fll GraphPad Prism 8. 4. 0 {4
PEATEE G220 BT, T A SRR 3 Ik, TR T
BILLOPIE + bRUEZE (x + 5) 3R, 4H1A] He ek i
SIREAR KB LA P < 0.05 HEFHABFN,P <
0.01 b2z 5l H g 4k
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2 HR

2.1 #t9E MMP2 R Ri% BEHAM%

HTHRE MMP2 5 B R EMER N CR
H# MMP2 L 35 F 5 40 i bk, 8 4 RT-PCR J¢
Western Blot £ 5 1F % 40 s &2 GES-1 L Ttk
YA JFE MMP2 3k )5 & B8 MKN-1 2 C61262 4l iy
MMP2 AJE £ A m (1A (1B) , K C61262 4 il
A E AR IR AN, A0 AR S AR, R, ik
JH MKN-1 #47F —25 5080 Z 5 ¥t iy 3 A~/
T4 RNA #59 MMP2 = 23k B % 40 M bk MKN-1,
i 1F qRT-PCR #1 Western Blot S R N & B
si-MMP2 628 AR (K 1C.1D) , bk
si-MMP2 628 J7 5143 3 & Bl 15 00 25, 1 18 5 25 5 o
MKN-1 2 Jid 35 46 0 MMP2 283517 0, B A MKN-1
sh-MMP2 # B 2 ( &l 1E (1F)
2.2 BEMMP2REFNNHBEEARESE. I
FOIGIEEE

MMP2 I 35 3 B 6 4t M Ak b g i 2 s, R D

RJG MR 28 2% KB AR J1 28 fk, Transwell 45
R, MMP2 {83545 MKN-1 41 it f2 28 e 1 W 2
FEMR (I 2A) , i — 204 I 40 M 3 A% Be 1 A8 4k, 4
J R S 56 7 5 % B2 AR L, MMP2 IR 334 )5 4
MR BE 1 35 T (18 2B) ., 40 189 58 S 6 W
EXT R AR EE , MMP2 IR 35 f5 MKN-1 2 it 54 58 fig
FIREAR (& 2C) . DA EEAR R, MMP2 5 e 41 fifd
9% ITR HFEAE 124 W E A
2.3 &K MMP2 RIEFEZMBEKRENER
RSN S2 86 F B MMP2 5 fib i 40 42 28 i 4%
WA W E G, TR — P TR N SL 50 5
UE MMP2 £ & N (19 T g, #F MMP2 K 2% i5 MKN-1
Y B X BRZHAAAE LA 1 x 10%/mL RV BRI BUL T,
S U W b g AR I B, RO K A 100 mm® A2
AT AR 4 d D R Bl B (1), IR SR B AR
(w) ,LIHEAR V=1/2 x | x w* T8I,
20 dJi MMP2 fik 323k 20 g R BLF- 3428 495 mm?,
Xof BEAH g S 2R A 992 mm®, 45 TR, MMP2
AR TR 2 e (A R J0 /N %o B2 Jfosg , oo o o

1 : A qRT-PCR 43Hr & IEH 4R GES-1 M Tokk B 40 MKN-1 MKN-45 BGC-823 .SGC-7901 ,C61262 AJiE MMP2 F2ik 1% M ; B: Western Blot 2341 &
ERANMZR GES-1 F Tikk B 4N MKN-1 MKN-45 BGC-823 SGC-7901 ,C61262 ASJiE MMP2 F k5L ; C . qRT-PCR 3#F 3 /N4 RNA %t MKN-
1 J& MMP2 ZiR 155 ;D Western Blot 738 H15 4% si-MMP2 628 J5 MMP2 & 1315 7KF-; E . qRT-PCR 43HT 4 Y1890 8 /5 MMP2 i85 10 ; F : Western Blot
IIHTREGARRIRE T MMP2 AL ; 5 MKN-1 NC AL, "P < 0.05, P < 0.01, "™ P < 0.001, (FEIH)
1 A MMP2 IR AT 40 bk

Note. A. The expression of background MMP2 in normal gastric cell line GES-1 and five gastric cancer cell lines MKN-1, MKN-45, BGC-823, SGC-7901
and C61262 were analyzed by qRT-PCR. B. The expression of background MMP2 in normal gastric cell line GES-1 and five gastric cancer cell lines MKN-1,
MKN-45, BGC-823, SGC-7901 and C61262 were analyzed by Western Blot. C. Expression of MMP2 after transfection of MKN-1 with three small interfering
RNAs was analyzed by qRT-PCR. D. Western Blot analysis of MMP2 protein expression level after si-MMP2 628 transfection. E. Expression of MMP2 after
lentivirus transfection was analyzed by qRT-PCR. F. Western Blot analysis of the expression of MMP2 after lentivirus transfection. Compared with MKN-1

NC, P < 0.05, P < 0.01, ™P < 0.001. (The same in the following figures)

Figure 1 Construction of stable cell line with low expression of MMP2
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TE: A Transwell 2}H7 MMP2 R34 5 4= 22 RE 1722 16 5 B . A ML R SE 3673 M MMP2 R334 5 4 ML RS RE 122 165 C . CCKS SE38 43

Hr MMP2 R332 /5 4 MU B RE 022 1

B2 REIC MMP2 &ik n] 4] 5 92 40 B 1R 28 T FE I AE AE

Note. A. Transwell analysis of changes in cell invasion ability after low expression of MMP2. B. Cell scratch assay was used to analyze the

changes of cell migration ability after low expression of MMP2. C. CCKS8 assay was used to analyze the changes of cell proliferation ability after

low expression of MMP2.

Figure 2 Reducing the expression of MMP2 inhibit the invasionn, migration and proliferation of gastric cancer cells

W /N TR IR (18] 3A) , B 55 %S IR ZH A L i oeg A=
K218 (K 3B) , #E78 MMP2 3 3k 28 £k 1 52 i 44 Py
fihsgg 2k 4 o ¥ MKN-1 sh-MMP2 # fits 2 MKN-1 NC
2 3 o R R KT ARR U P, /Nl 15 45 2R 1
7~ MMP2 Ik 235 J5 A0 M 7E AR N 36 A2 e 0 F B (A
3C) , ML R %t BE2H 3 H B0 i 5% 7%
1M MMP2 KR IR 4L 4 H A U &6 A ) B 54 F2 (
3D),
2.4 B&{K MMP2 FRixvE D> B R EMT 372
TR MMP2 5200 5 i A R 28 R 3
B ) EAARAE I BL, FRATTaE— 2R T b Bz [H) 5
AV A4 F E-cadherin M Vimentin 22355 ¢ , zk
J IR, MMP2 ik %34 )5 MKN-1 4 i b f2 pr 4
E-cadherin mRNA £ ik &= F+ &, 8] Ji b5 & 9
Vimentin mRNA 3% 35 & FEAK (& 4A) , $2 78 BEAIK
MMP2 ik, AT bRz [ i fl, [RAEZE AR oK
P& I MMP2 i K35 5 MKN-1 40 fd | B2 45 i
Y E-cadherin 5 H & ik &= FF &, B i br & 9
Vimentin 2 1A 5 FEAK (& 4B) , i W] MMP2 {i%
FER v L Rz TG Ak, DL R R B, MMP2
A 38 A R MR b Rz 1) 5T 2 A ash R A T e i 9 4R 2%
FH

2.5 (K MMP2 3% FTHE i 28 Be o

T HRE MMP2 5% e 4 3 56 7 AH SC AL, 38
IA5E T MMP2 AR IX 5 IHT-MHC 7 F I E R,
SEHG K MMP2 K235 J5 MKN-1 4 ffl Bax mRNA
FIAETFE, Bel-2 mRNA A8 &G (E SA) R
MMP2 {153 AT 38 2 354 00 240 6 00 1 A T 2 28 e 9 4
Mud: &, 7R H/KF & B MMP2 ik %35 J5 MKN-1
A Bax 2 [ 2235 5 T, Bel-2 K 1 3235 1 PR AT
(B 5B) , Ut B MMP2 %2 3k 7] 38 2 34 o 4 e 9 -
HETTELE b9 A= 4G o 1 — 20K 200 L S P 6% A A A2
() IR 4 2UEA T TUNEL Yethy | 255 i w550 HE 4 AH
. MMP2 {345 MKN-1 40 T84 hn (1| 5C) .
DL 2R T, MMP2 APR38R 3 T 38 4o 384 o 240 it 0 1
SR A

3 i

LT 4 R P A o R ) 40 A 3 5N T 7R
ebfRE A= RN R ok FE b R AR, B X
TEIA MMP2 25 Bmn kA SR 0 MMP2 £
B T LR VE AR AN R ARSI R T
MMP2 X} T B AR 28 R SEFEN W, 55k
T 18 B i e i O SRS TARER A MMP2 (1 B
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T A MMP2 {RR 5 PR I A A B 5 B . MMP2 IG5 R A IR AR Sl 25 C - MMP2 (IR SRR IR BRI D0 ; D . MMP2 AR R A T /1N
B4 HE 25

3 R MMP2 35l o 35 8 G UK A g A I S AR N e 7%
Note. A. Changes in tumor growth in vivo after low expression of MMP2. B. Tumor growth curve in vivo after low expression of MMP2. C. In vivo
metastasis after low expression of MMP2. D. HE results in lung tissues of mice after low expression of MMP2.

Figure 3 Decreased MMP2 expression can significantly delay tumor growth and metastasis in vivo

{E:A:qRT-PCR 737 MMP2 8314)5 E §5858E 1 Sl R AR IAIHIL; B: Western Blot M7 MMP2 fi83RIAJG E F586ER R 0L L,
B4 FE(k MMP2 KI5 T 0] S 40 EMT 38

Note. A. Expression of E cadherin and vimentin after low expression of MMP2 was analyzed by qRT-PCR. B. The expression of E cadherin and

vimentin after the low expression of MMP2 was analyzed by Western Blot.

Figure 4 Reducing the expression of MMP2 can inhibit the EMT process of gastric cancer cells
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A qRT-PCR 70T MMP2 {835 /5 Bax & Bel-2 Rk 1M ; B : Western Blot 737 MMP2 i %3k 5 E 6568 H I TE 8 H R BB ; C:

CDX ZH%! TUNEL Y (e 25 5%

B 5 [&AR MMP2 Z23k AT B hn4m i yd o

Note. A. The expression of Bel-2 and Bax after low expression of MMP2 was analyzed by qRT-PCR. B. The expression of E cadherin and vimentin

after the low expression of MMP2 was analyzed by Western Blot. C. TUNEL staining results of CDX tissue.

Figure 5 Decrease of MMP2 expression increased apoptosis

FE 20 EAR MKN-1, A1 C 5255 7R MMP2 k&85 B
TR 1R 28 BB S FE A 13 T B, 8 MMP2
ARES S T B AR, X5 M U0 58 | 18R
S SRR AR DRI o 4R E 25 SR A — 2, B
[ o2 Ao R A AR I 1 B 3 AR (9% 2 2 R i) 7 I
FRUGARAT Ko SOk R W] MMP2 2 315 41 i
AL ot S 20 MO A 2R K A, O B R it
PI3K/ Akt-NF-«B 38 j 5% Wiy b {2 [1] J53 5% A M i 412 32
U FR R A AT RS . B A SOk E MMP2 AT
AR HE b R [E] 5 Al A AR R = B L R g 1 &
JE O THRST MMP2 845 BB ML), 1 —
HHRIE T MMP2 5 1 Je (8] B s Ak b 5 ) 22 ) 1) %
F, FEAMCY (E B ) R 5T BTAR &4 (i
TERE ) H R IEAN I Bz 18] i 4% A sl B AE ARk
MMP2 11 5@ a4 &30 b e br 2= i8 LTt 6]
TR B FRIL TR, X W] MMP2 38 13 5200 1 5z 7]
JO A Ak DA T 5 00 5 9 K

21 B0 S o RS A Y K. CCKS SZ 56 6 I, MMP2
IR IR 5 40 M 35 7 R ) W B BRI, TRk — 2

7% MMP2 I 3635 5| A 41 A 349 5 6 1 AR 1 LA AR
FAMLE , AR TR Al i I A M BN R 2
— Horp Bel-2 G765 02 4 A R T 5 e a2 R
Kz —, Hr 7 6t Bel-2 Fll Bax e HAC 1,
Bax AN TR E R T, Bel-2 A 4 38 T A4 40 il
P K 8 20 i MMP2 K % 15 5 Bax &
Bel-2 WA AL T IEAG A T O, 45 2R o BRI
MMP2 #3457, Bax 7 mRNA 7K & & H /K SE 1
T IR T Bel-2 £ mRNA 7K & 25 117K -1
IR T HRAL 478 MMP2 {12 35 W] 8 i 44 A 8 7 DA
AT 240 M3 8, 1 — 20 s 240 L S P 6 A A AU 20
ZUE4T TUNEL 4 €8, 45 55F 58 MMP2 X3 35 7] 38
pu Ryl 141t R e 41K e o O
M2 ARWFSEIESS , MMP2 R A0 |- e brik

E-cadherin %\%ﬂ_\kﬂ‘, [B] AR Y Vimentin 235 F
B, 7R MMP2 IR 2K ] 3 i 4 il - R 1) Jo 7 A it
FERRAL A M 1R 28 2SR 1. I H MMP2 fi%
FEIRMANMIAT-AE DE K F Bax Sk B0, 4
T2 T Bel-2 A REAK, TUNEL % (0 [7) B2 42 78
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MKN-1 sh-MMP2 4 il £ 37 20 Jifd 55 b B F A5 784 ) b
TSNP T3, 4578 MMP2 K238 v] il 22 4
I L T DT 0 6 40 A A % SiE S 4K PN iR
A, ZE BT, MMP2 K33k nl 3 i 41 il b Bz [a]
T A Ao R AR AT vk 96 200 4= 28 AR R i ), i 4
PIEE Y o R U I e R B D Bl o T E 3N
MMP2 75 B & A Kt #o v 2 ¢ E 28 JF HoAl fig
S B R bR R OB IR T R
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white (JW) rabbits aged 4 to 5 months were used and blood samples were collected for blood lipid detection. DNA was
extracted from colon samples and 16S rRNA microbial sequencing was performed to observe changes in the structure and
function of gut microbiota. Results Serum total cholesterol (TC) and low-density lipoprotein cholesterol ( LDL-C) levels
of male WHBE rabbits were significantly lower than those of JW rabbits (P< 0.05). Diversity analysis showed that the gut
microbiota of these two strains of rabbits were significantly isolated, and the Chaol index of WHBE rabbits was significantly
lower than that of JW rabbits (P < 0.05). At the phylum level, the abundances of Fusobacteria, Tenericutes, and
Cyanobacteria of WHBE rabbits were also lower than those of JW rabbits (P < 0.05, P < 0.01), and the Firmicutes/
Bacteroidetes ratio was lower than that of JW rabbits (P > 0.05). At the genus level, the relative abundance of 24 genera
in WHBE rabbits was significantly different from that of JW rabbits (P < 0.05, P < 0.01). Linear discriminant analysis
effect size analysis showed that five key genera were found in WHBE rabbits, and Rikenelaceae_RC9_gui_group was the
most abundant, whereas ten key genera were found in JW rabbits, and Ruminococcaceae_UCG_014 was the most abundant.
PICRUSt functional prediction analysis showed that there were significant differences in arachidonic acid metabolism and
ether lipid metabolism between gut microbiota in the two strains of rabbit (P < 0.05, P < 0.01). Correlation analysis
showed that TC and LDL-C levels were positively correlated with Brevundimonas, Ileibacterium, Fusobacterium, Ralstonia
and Mollicutes_RF39_unclassified, and negatively correlated with Coriobacteriaeae_unclassified, Anaerovorax, Clostridium,
DTUO14_unclassified, Barnesiellaceae _unclassified, Ruminococcaceae _UCG_009,
The differences in cholesterol metabolism between male WHBE rabbits and JW rabbits may be

and Clostridiales _vadinBB60 _group _
unclassified. Conclusions
related to differences in the structure and function of host gut microbiota, in which arachidonic acid metabolism and ether
lipid metabolism pathways are particularly critical.

[ Keywords] WHBE rabbit; Japanese white rabbit; cholesterol metabolism; gut microbiota
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Figure 1 Comparison of blood lipid composition between male WHBE and JW rabbits
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Note. A. Rarefaction curve. B. Chaol index. C. Shannon index. D. PCoA analysis. E. NMDS analysis. F. Dendrogram analysis. Compared with JW

rabbit, *P< 0. 05.

Figure 2 Diversity analysis of gut microbiota of male WHBE rabbits and JW rabbits
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Note. A. Phylum classification. B. WHBE rabbit at phylum level. C. JW rabbit at phylum level. D. Differential bacteria at the phylum level. E.

Firmicutes/ Bacteroides ratio. F. Venn analysis at the genus level. G. The composition of top 15 genus level. H. Different bacteria at genus level.

Figure 3 Difference of gut microbiota composition between male WHBE and JW rabbits at phylum and genus levels
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Note. A. Histogram of the LDA scores for differentially abundant features between the two strains of rabbits, LDA threshold > 3.0. B.
Cladogram for taxonomic representation of significant differences between the two strains of rabbits. The colored nodes from the inner to the
outer circles represent taxa from the phylum to genus level.

Figure 4 Potential biomarkers were defined by LEFSe analysis

B 5 PICRUSt 2. 0 TIP3 it 28 9 iy 1B T 20
Figure 5 Prediction of gut microbiota function of two strains of rabbits by PICRUSt 2. 0
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Figure 6 Correlation analysis of gut microbiota and its

metabolic pathways with TC and LDL-C
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A8 230032)

[{ZE] B BT B-arrestin2 e Eg BRI BUE IE B 41 ( peritoneal macrophage, pMe ) L RE [ 5% 1,
Fik 4 B A R (wild type, WT) Fll B-arrestin2 F PR f [555 ( B-arrestin2™ ™) /N LAY pMe, Transwell #5 %6
B-arrestin2 F K i BR X pMe 1EHL A5E I 5 H PR 20 A R SE IR Al R % B-arrestin2 R ) pMo & WE DI REMY AR 4k ; It =X 4
MR pMe F i 4> F CD86 AYAE LA Il ; ELISA 3545 B-arrestin2 F& K @ PR X pMe 4 P R F 7= 4 (9 5 1
Western Blot 346Gl B-arrestin2 JAKI/STAT1 B EACE AMERIE, ER 5 WT M L, BBk B-arrestin2 B I f#
KT pMe HIITRERE ST, B9 T pMoe I EMELIRE, H 118 pMe i CD86 4> F 33k, AT pMe 4330 4 ¥ H T
IL-18 \TNF-a IL-6 (7K A1 B B Tt 5 ; Western Blot K 25 R R 0, 5k 2% B-arrestin2 [ pMe H' p-JAK1 ,p-STAT1 [
TR L, 48 B-arrestin2 X/NE pMo TR FWE AL EDIRE AT VAT E , FHLALHI AT RE 5 4% JAK1/
STAT! il A 5%,

[#iA]  B-arrestin2 ; B 11 F WA ; &5 I JAK1; STATI

[FESEE] 095-33 [ XHEFRIRAE] A [XE=HE] 1005-4847(2022) 01-0040-07

Effect of B-arrestin2 deficiency on the function of mouse peritoneal
macrophages

CHEN Tingting, SHAN Shan, LI Nan, WANG Ziying, QI Meng, ZHANG Shengnan, HU Shanshan, WEI Wei* , SUN Wuyi "

(Institute of Clinical Pharmacology , Anhui Medical University ,Key Laboratory of Anti-inflammatory and Immune Medicine,
Ministry of Education, Anhui Collaborative Innovation Center of Anhui-inflammatory and Immune Medicine, Hefei 230032, China)

Corresponding author; SUN Wuyi. E-mail; sunwuyi51@ aliyun.com; WEI Wei. E-mail: wwei@ ahmu.edu.cn

[ Abstract]  Objective To investigate the effect of B-arrestin2 deficiency on the function of mouse peritoneal
macrophages (pM¢). Methods The primary mouse pM¢ were isolated from wild type mice and B-arrestin2 gene knockout
mice. The migration of pM¢ was measured by Transwell assay. Changes in the phagocytosis of pM¢ after B-arrestin2 gene
knockout were detected by the neutral red phagocytosis test. The expression of CD86 on pM¢ was analyzed by flow
cytometry. The levels of interleukin-13 (IL-1B), IL-6 and tumor necrosis factor-a ( TNF-a) in pM¢ were detected by
ELISA. Protein expression levels of (-arrestin2, JAK1, p-JAK1, STAT1 and p-STAT1 were detected by Western Blot.
Results Compared with the control group, B-arrestin2 knockout significantly inhibited the migration ability of pM¢, and

significantly enhanced the phagocytosis of pM¢ and the expression of CD86. The production of IL-13, 1L-6 and TNF-a was
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significantly increased in pMe after B-arrestin2 depletion. The result of Western Blot showed that B-arrestin2 deficiency

significantly up-regulated the levels of p-JAK1 and p-STAT1 in pM¢. Conclusions These result indicated that B-arrestin2

plays an important role in regulating the migration, phagocytosis and polarization of pM¢, and these effects appear to be

mediated by the JAK1/STATI signaling pathway.
[ Keywords)
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P s il g, 7 AR 22 ARRE PR 0 i R AR
BER T o (tumor necrosis factor-ao, TNF-a) | A &
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Abcam,ab109461)

Infinite M1000 PRO £ I RE A7 ( TECAN , i
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pMeo AYHEE S BRBK i 45 5 12, S00HE it 7 4k
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buffer saline, PBS) #EPEIF W AENE I, 1000 rpm 2§
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2 FE
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Figure 1 Morphological observation of pM¢
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2.2 PB-arrestin2 BRI /NR pMe BIEBEEHH
2 m

TS B-arrestin2 S22 5 T pMe if B it
il it Transwell JE#8 52 B KGN B-arrestin2 K& A
FRXT pMe iERE 52, S5 AN1E 2 B, 5 AR

FXT HBZH pMo AH FE, LPS HI#4 5 pMe A9 41 i 7%
FHB B, 5 WT 41 pMe L, B-arrestin2 FE[A
MR D T pMe FANEIE A £ H (P< 0.01)
/8 B-arrestin2 & A @ Bk ol KL ] pMe 19 i 5

2l
He JJ o

T SEFA RO BRZEAHLE , € P< 0.05,% P< 0.01; 55 B-arrestin2 F: R RER A HRELAH L , ™ P< 0. 01; SEFAERUIMEAAR L, “P< 0.01, (FEIR)
2 B-arrestin2 FEPH EBRXT pMoe iEFHE T AT RZ A
Note. Compared with WT control group,¥P< 0.05,%P<0.01. Compared with B-arrestin2™~ control group,* P<0.01. Compared with WT+LPS

group, ““P<0.01. (The same in the flowing figures)

Figure 2 Effect of B-arrestin2 deficiency on the migration ability of pMe¢

2.3 B-arrestin2 & B} XF /N R pMe & L& I BE B
#1m

T D) RE B A A 2 L WG 20 i 2 5 38 IV /Y
HEAR R Z — I IRATR T T P2 se g A i B-
arrestin2 JEPK G FR X pMe FFWEDI R SE A, 25
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THE pMo FIRWEFEEL(P< 0.01) ;5 WT 4 pMe #]
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TWEFEEL(P< 0.01) , LI 45 R HE/R B-arrestin2 &
PRI 5 AT A3 ik 15 W0 4 i A8 A W D E

3 B-arrestin2 FE R FRXT pMoe FF 5T RE Y5
Figure 3 Effect of B-arrestin2 deficiency on the phagocytic
ability of pMe
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R, B-arrestin2”” 4 pMe o JL-F KN F ik B-  p-STATI AYFIAIE L FH(E 6B,P< 0.01) ;5 WT
arrestin2 ; WT 20 /| 7F LPS AYBIFL T, B-arrestin2 Y 2l pMo HLL , B-arrestin2 F A i i 5 BH B AR T p-
FERBEXT IR B B RS (B 6A,P< 0.01) ,#&/87E JAK1 1 p-STAT1 £k (& 6B,P< 0.01) , LI Z55%
RUEAEET , B-arrestin2 7E pMe TIRETRHE A HE/E 487K B-arrestin2 FE P &BR AT LAfE i pMe H JAKL/
Mo SRR A LG, LPS HIFS p-JAKT 1 STATIL 38 B3 .

B4 B-arrestin2 FHEFRXT /N pMe R 4T CD86 ik 15 MM
Figure 4 Effect of B-arrestin2 deficiency on the expression of CD86 on the surface of mouse pMe¢

5 B-arrestin2 FEF @R pMoe 43004 1L-18 \IL-6 Fl TNF-a Y 5Z 1A
Figure 5 Effects of B-arrestin2 deficiency on the production of 1L-18, 1L-6 and TNF-a by pM¢

AL LPS JIBUS , WT 411 B-arrestin2 7~ 41 pMe ' B-arrestin2 FY3R A28 ; B . LPS HH5E , WT 41 A1 B-arrestin2 ™~ 41 pMe ' p-JAKI |
p-STAT1 RyRIAAEL
6 PB-arrestin2 P BT /N pMe H1 JAKL/STAT] 37 35 K A8 £ 1 5% 1)
Note. A. The expression of B-arrestin2 in WT group and B-arrestin2™~ group under LPS stimulation. B. The expression of p-JAK1 and p-
STATI in WT group and B-arrestin2™”~ group under LPS stimulation.
Figure 6 Effects of B-arrestin2 deficiency on the expression changes of JAK1/STAT1 pathway in pMe
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Stability of mouse models of loperamide-induced constipation based on
data mining and animal experiments
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(Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China)
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[ Abstract]  Objective To explore influencing factors of loperamide-induced constipation in mouse models by
combining literature data mining and experimental research, to provide a reference for the establishment of a stable
experimental constipation model. Methods Literature study, Constipation and animal model were used to search main
titles, and then relevant literature from Chinese and English databases were retrieved. Then experimental studies were
screened for mouse models of constipation induced by loperamide. Finally, data were extracted and analyzed by researchers.

Experimental study, Male C57BL/6 mice were given 5 and 10 mg/kg loperamide orally once daily. We evaluated water
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content, timing of first melena and the intestinal propulsion rate to observe the effects of different doses and administration
time of loperamide on mice with constipation. Results Literature study, We included 69 articles that met the standards,
among which it was found that loperamide was mostly administered at doses of 5 and 10 mg/kg, with multiple intragastric
administrations, the frequency of administration was once, and time of administration was mostly 30 min. Experimental
study: From the day 1 of modeling, the water content of the 5 and 10 mg/kg groups significantly decreased (P < 0.05)
compared with the blank group. From day 7 to 14 of modeling, the water content of the 5 mg/kg group was significantly
increased compared with the 10 mg/kg group (P < 0.05). Comparison of changes in water content at 3, 7 and 14 days
after modeling showed that the water content in each model group increased 1 day after drug withdrawal, and remained at
high levels at 14 days after drug withdrawal. The timing of the first melena between day 7 and 14 of modeling was
significantly increased (P < 0.05) in the 5 and 10 mg/kg groups compared with the blank group. There were no significant
differences in small intestinal propulsion rates among all groups (P > 0.05). Conclusions In the immediate effect
experiment, loperamide was administered to mice for one time constipation modeling. For long-term intervention
experiments, we can choose to treat mice with 10 mg/kg loperamide on the third day of modeling, and continue
administration of loperamide to maintain the stability of the model.

[ Keywords] constipation; loperamide; mouse model; model features; model stability
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Figure 1 Experimental flow chart
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% ,30 min J5 BESALSE, TR FT I/ BB B, B
7R W SAETAEN =R b e aTae N WS R
HEA v B /N 1Y) 4 B K TSN R
INAHESE R (% ) = 3B PR R B/ /N g 4 K
x100%

1.2.3  SEitoth

FH SPSS 24. 0 Ge it # Ak - 47 5008 73 0, 75 6 1
DA VBRI RERE (& 2 5) Fm , AT
BRI A RO U A R B [ M (P25, PT75) ] R
TN Z LA IR LR FH B R 3R T 22 4307, T 40 () L3
H LSD 35 , AFF A IES AR HAES B 5%, DL P
< 0.05 1N EA G738 SURIARIE,

2 #HR

2.1 XEHARER
2.1. 1 SCHRAEFAE

FEA AN AR HE Y SCHR 3L 69 R, v rp S Sc ik
33 J (48% ) , e SUSCHR 36 Fi (52%) o« MR Ry
A ,2010 J5A3 KIEUR T REFS 53R 1 S 50 WF 53 STk
KRR TF IR BT, Hoh 2020 4F K 3 SCHR B B
Z B 17% , WLIE 2,
2.1.2  /NEURFE

M1 1 AT OL 76 5 Rk L, /D B A 1 S0 5 v

B2 ARCCHRFIE

Note. A. Sources of published literature. B. Time evolution of published literature.

Figure 2 Features of published literature
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W T FR o R HA 2 KM (28 I 5T, 5
40. 6% ) M ICR (17 Tk 5T, 5 24. 6%) , 764 5] 3%
P b, KRB b eV Sh ) (61 TRESE, &
88.4%) ,MANA 1 F53CHk (1. 4% ) FHMEMESh 1, H

ARBIEFEN DL FE 8 HTHERE 252 (6 TR IE, 5 8.7%) ,
ORISR (1 BBETE, 5 1. 4%) . TEAFIE
Vet b, 0 32 BBF ST T sh W4, Ferb /i
AR O BCh 7.5 A

R1 PRERIEE

Table 1 Mouse characteristics

AR i Variable ZH Type SCHRECE (n=69) Literature quantity (n=69)

KM 28(40.6)

ICR 17(24.6)

i 2 -n( % ) Strain-n( %) BALB/¢ 12(17.4)
C57BL/6 3(4.3)

HAh /N Other mice 9(13.0)

HEPE Female 1(1.4)

o HEPE Male 61(88.4)
BER-n (%) Sex-n(% ) WEHESS2E Male and female half 6(8.7)
A4 Not given 1(1.4)

AR () — P E % (Y 43 10 y 7.5(6.8)

Age (weeks) -Median (Quartile)

2.1.3 BURT MR Rl e an 2 ) X

FH% 2 AT UL, IS IR T e H 45 25 7 ok &
Z N.5 mgke (21.7%) . 10 mg/kg (21.7%) .
3 mg/kg(18.8%) f 4 mg/kg(10.1%) , MIEIRT
JHe 25 25 KAEE: , e 08 Wk 4525 J5 30 min 40%E, B
19 28 d, 1 F B 0 R 2 30 min (38 A 5E,
55.1%) .3 d(6 Hififf5¢,8.7%) .7 K 10 d(5 WiHf
55,7.2%) , WLIEI 3A . MISWR T R &g H 25 2530 %k
F /N R RO 4y 2 — (42 T 5T
60.9%) , W N H 1 (16 WifFIE,23.2%) , i
DOREEH 2 (11 WBESE,15.9%) , WLE 3B, M
B ACRE NRE RS (87%) , HR A K
TS (7.2%) JEBETE(4.3%) 4 1 TR
fe Mg 2 Ir A, WK 3C,

R2 UK T RLS 2GR AR

Table 2 Dose frequency table of loperamide administration

548 (mg/kg) Ui BT (%)

Dose (mg/kg) Number of studies Percentage (%)
5.00 15 21.7
10. 00 15 21.7
3.00 13 18. 8
4. 00 7 10. 1
8. 00 3 4.3
0.30 2 2.9
0.50 2 2.9
1. 00 2 2.9
6.00 2 2.9
9.38 2 2.9
1.50 1 1.4
2.40 1 1.4
6.67 1 1.4
9. 60 1 1.4
20. 00 1 1.4
50. 00 1 1.4

VE AR T RS2 RE B IR T LA 2% C IR T 452507
B3 UK T MR Gl K 2 2507

Note. A. Days of loperamide administration. B. Frequency of loperamide administration. C. Administration of loperamide administration.

Figure 3 Frequency, dose and administration of loperamide
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A5 mg/kg A 10 mg/kg HIERE 14 d FACRESEME ;B S mg/kg H % 10 mg/kg i 3 d J5 &K RIKE A ;C.5 me/kg H % 10
mg/kg ALEHE 7 d J5 /KRR E 3K ;D .5 mg/kg 41 % 10 mg/kg 4151 14 d J5 & KRR fa s &,
B4 5 me/keg % 10 mg/kg KR A
Note. A. Water content trend chart of the 5 mg/kg group and 10 mg/kg group at 14 days after modeling. B. Water content trend chart of 5 mg/kg
group and 10 mg/kg group after 3 days of modeling. C. Water content trend chart of 5 mg/kg group and 10 mg/kg group 7 days after modeling. D.
Water content trend chart of 5 mg/kg group and 10 mg/kg group after 14 days of modeling.
Figure 4 Water content trend of 5 mg/kg group and 10 mg/kg group
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2.2 WHIEMLEMRLER
2.2.1  fEAL/INRISAE E ARG

M3 F 4 KE 4A PR, NiEREE 1 KIT
U A BRI 5 28 A B S KR R R (P <
0.05),5 mg/kg 215 10 mg/kg HTERT 6 d &5 7KK
ZSAUIE (05 7 KA 14 K, 10 mg/kg
HEKFE 5 mg/kg 40 H B FEREIR(P < 0.05)

MIERE 3.7 .14 d 5 EK B G OE , &5 A4
K SR AR A R 3G T, B K R 8L e 1 N I
Wl PRI N B R B 14 d IR I TERE 3 d 4%
RERIZH 5L M L B i (P > 0.05),
AL 7 14 d 504 5 2 WM L KR B T
F(P <0.05) (A4l 23 ARHE (P > 0.05) (A
4B 4C 4D) .

3 HEANEIERET 5 d 26 5K M(P25,P75) ]

Table 3 Fecal moisture content of constipated mice 5 days before membrane formation[ M( P25 ,P75) ]

205 HELL TR 1R TR 2 K TR 3 K TS 4 K SEUIERIPN
Groups Baseline Day 1 of modeling Day 2 of modeling Day 3 of modeling Day 4 of modeling Day 5 of modeling
234
=HH 11.31(5.15,14.68)  18.00(15.21,23.89)  9.54(6.87,19.47)  18.24(13.42,23.29) 22.19(17.54,29.89)  7.98(4.47,22.35)

Blank group
5 mg/kg 4 o . .
24.00(20.38,30.61)  7.68(4.39,9.81) 8.44(2.11,9.19) 2.68(0.45,3.79) 2.27(0.00,8.28) 4.21(0.71,15.46)
5 mg/kg group
10 mg/kg 21 w . -
14.48(11.03,24.28)  4.56(3.71,12.54) 7.43(4.20,8.50) 4.75(1.25,7.31) 7.98(2.93,13.05) 6.27(1.78,13.32)
10 mg/kg group

T A 4L, P < 0.05, P < 0.01,
Note. Compared with blank group, *P < 0. 05, *P< 0.01.

®4 ER/DNRUERS 9 d FEME 5 KA M(P25,P75) ]

Table 4 Fecal moisture content of constipated mice 9 days after membrane formation[ M( P25,P75) ]

BB 8 K
Day 8 of modeling

TR 10 K
Day 10 of modeling

R 14 d
Day 14 of modeling

215 TERLERE 6 K B T R

Groups Day 6 of modeling Day 7 of modeling

z3 4

=Rl 17.71(10.23,20. 17)  17.74(12. 54 ,21. 49)
Blank group
5 mg/kg 41 .

5 me/kg group 2.55(0.00,7.81) 6.26(1.28,8.22)

10 mg/kg 4H

* ##
10 mg/kg group > 48(0-00,13.01) " 3.48(0.00,5.25)

25.22(8.18,28.11)
16. 89( 13. 86,18.20)

6.07(0.92,12.39) ** 2.20(0.00,11.91) **

20.39(16.54,21.98)  24.50(17.03,31.79)

6.24(0.00,10.95)  13.07(10. 10,20.77)

0.00(0. 00,14.08) **

T 52 A4, *P < 0.05, P < 0.01;5 5 mg/kg LA, *P < 0.05,%P < 0.01,
Note. Compared with blank group, *P < 0.05, **P < 0. 01. Compared with 5 mg/kg group,*P< 0.05,P < 0.01.

2.2.2  fHA/IN BT R SR ] 47

WE 5 Fs,BR 5 mg/kg W45 3 d A0, A4
R ERAE RS A] 5 28 (UL e T, 2 R B S
IEE L (P<0.01), R 7,14 d &R 5

5 mg/ kgt 3 d A1AH Lo U SR AE B () B S v (P

<0.01), 10 mg/kg Wit 14 d 415 10 mg/kg 1A 3
d ZHAH LI (P < 0.05) . HARKHERIT
Giit2FE (P > 0.05),

T S AL, 7P < 0.01;5 5 mg/kg 35K 3 d AL, P < 0.01;5 10 mg/kg 34 3 d AL, “P < 0.05,
B 5 fER/ DR E B2+ 5,n=6)
Note. Compared with blank group, *P < 0.01. Compared with 5 mg/kg group for 3 days,™P < 0.01. Compared with 10 mg/kg group for 3 days,¥ P < 0.05.

Figure 5 Time of the first black stool in constipated mice ( x +s, n=6)
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2.2.3 (EALNEUMBHEE R
I 6 75,5 mey/kg A 3 d AU MR 58

FIZHXT A TR EHE BES A E(P > 0.05),
HAK AN 22 R Te5 = (P > 0.05)

Bo ER/NE/NAMELER(x 25,0 =6)

Figure 6 Small intestinal propulsion rate of constipated mice ( x = s, n=6)

3 e

(RS 0 SHL R T 28 24 ) 5| A M 68 s S R 3%
AE LT, R IR ML SR 9T T b /5 i — 2 WA
PRI G ST A9 A NS g B AR BRSSO HAS 2 1Y
SRR R S E B MEAT s, /N ERE T OLERHE
TS M 8 Wiz st DI AR Sl 3 SCik i ot 5
SEE AR G 2, ST UR T RS A
/N EURAE K 25 ) 30) 12 | 45 24 07 X S Al s
ATIBWR T Meids T A/ BRI AR e M SE B bF 5%, LA
FHH A E ISR T RS S AL /N BB 7
WR T R Rl R 5 FHPTIEIE 259, 2 p-Bl Fr 32 AR 1)
WshFR), w] BH LE 2 P R B RN AT 51 AR 2 AR, A
T A T8 7K 43430 ) ek 28 i 1 05 2 - 2B 4 e Py
2@ st e e TR B Sl A N R T s A
it 52 R4, HASAE 0, 5 KR A, M 8 A% i s (7]
BEINTT PRI R TR AT A I AR (o s A A
TRERAE A5, AT SRR Sh A (HIR IR T e 4%
fEAMAIT 252550 1 | X [ 24 Ho ) 3
YA B A IR BLAR XN R
HIRE TR R G, IF RIS IR T e R4 24
il B TE] | B AR )N BB R ) 2 A e AR A

SRR R ST 5 R PR B AR A B R
TEEEVIRG . AW BN, B ETAEIE IR T s T
AN BT A B 5, i A /N BRUSE 3R o KM /)RR
5 1CR /N, Wi & B RN R, S B 25 5
RS T BALB/c /NS CSTBL/6 /N AR

i, E N8 RN, B R s AE
R P N RV  FESE g i 9 Th &) T S RN I
B0 TR AT T GE T R B K £ S K 0k FH I vk
Y, X A kG EPE R R R T AR I R A RN Y
M SEEGEE HE Y B /N BRAT i 5 o A A R e 2 )
FHIE B WFFE Bos E /N 0T R 25 112 3R 28 5| i
L A FE SCHk A ATt R, K2 B 5T ¥R
6 ~ 8 JEI ARG, PRI T 1) S 6 1) ]
PR E R, AW S kR T 6 ~ 8 S
W4 B HEPE CSTBL/6 RN BT 5256

ARG GE AT IR, /N BUR ISR T 45 24
FEHN 10,5 mg/ke, 52 T AKNHE R, ML %525
W SRR BOR T ,/INRUE IR 252 1 Ik &
H 1wk, A& AR A 30 ming, PRt A SCHiR P %
P, R LB R BT W45 35 7 B RT3 R T 1
MBI, D/ NRERE R A&, B2 H
TR0 SE B a2 ik 5 v 2 HA R AR T
FiANET 72 55 S WA S ., R 75 347 AH DG 3
PSR LB I R T e AN ) 2 20 vk 8 Bk ) 1) 3
BOR, DI 98 HoAR e Pk o (B4 T8 B A 52, T BATE
RIATISLE v, 2 IS AT 50 mg/kg AR
FEVEATRTEE  (HEAR 3 d BT Sk 80% , % 18 M 1%
R T R25 4 S BUN R BIAE T AR s
T e T oA 4 His i 2 5 mg/keg (&
FEIE JE T % 15%) (10 mg/kg (& FE [8] 5E 7 %
10% ) PSS RIV BE X B, SRIBCCH iz R 2 19 6
H 1R 72X, A EEE S i 14 d B9
K3 7 14 d dEBUS IS KRR RO B IR
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PR [B] B /N i 4 0 R AR — A A oY LR AL AR
EPE,

A FTH S IR 43X L 5,10 mg/kg B4 24
WREE BB, AR 1 R A2l Bk R i as A
B B (P< 0.05) , MK A5 3 KIS & M2 1
TR 7 d 5 fik, HAS BRI (0] o i 22 5% (P >
0.05) , (HMGERES 7 RIFIR 25 14 K, Bk E
5 mg/kg 415 10 mg/kg ALAH H 75 7K R0 34 Jin (P
<0.05) , MWNHE KBNS ERAE, 10 mg/ kg 4 i
3 d5Z HAX IR EFH(P < 0.05) , MiESL 2
714 d XS A R g2 3 d AR E HA
225 R DA S Uul i, R T HerE A 1 d B
Al LA AR SEAR (XSS 7 d SR 5 B2 1k
FHF- 5 30, Wit 255 2 A A ) 8, JEG X i 3 7K 4343 0
T 5y B4 A0 A S MU S, 1 S me/kg AN L
10 mg/ kg T 55 25 F- 601, M/ BRIE L fE K
FIGORE , £ BRI 1 & K R FE S b i 55 1 d
JE RN R AL mACE A2 E 14 d, BRI My
TEBE A . BEHILL 5,10 mg/kg FO VR WR T iz itk i
VEE /NS 2R RLRE R ¥ 0] [, X5 SRR
H—5", WINGHEERRE SR 52 (4
TG4 2 5, 4l B 25 S AN B 3, A T g2
DR BE IR AS JE DA L= A BRI R 3X 5 =22 Hi B
8 B ST AR A E N BH &
PELGEIR T R 7 & IR 45 51 g i8R T i s
BT LIV 10 me/kg AOIEUR T Rk EHE S | T i
B3 d R AR RO 5 R AT T 0, [ B 4k 2 1 0
WR T Jie AR RS 1

ZE b B5 A SUER S S S0 0 55 A B, Sk 2 15 0
BRTRGE P , EAT RIS 280 5 36 Bsf ] A+ TS 3 DA
/NERTEE ISR T G 1 UGHAT AL, 25 vk JE
5 mg/kg 58 10 mg/kg Y] i B A7 55 4K 0 T 7
ISR, AT e 10 me/kg AU IR T Mk BEE 15
WAL 3 d JE AT HEAT T, A6 T T R B Ak 23 DAY
WRT HEHE® o AR SO IS R T e 5 5 (o b /) il e A
T — MR A | [ B ) FLAE A A R AT TR SY
DA A 57 Bh 2R AR BN BB R R AR 4l
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Effects of different body weights on the progression of abdominal aortic
aneurysm in chow diet feeding mice: a retrospective study

LIU Yi', TIAN Kangli', XIA Congcong', LIU Haole', FU Weilai’, XU Yangwei', BAI Liang', LIU Enqi', ZHAO Sihai'*

(1. Laboratory Animal Center, Xi’ an Jiaotong University School of Medicine, Xi’ an 710061, China.
2. Department of Vascular Surgery, the Second Hospital of Tianjin Medical University, Tianjin 300211)
Corresponding author; ZHAO Sihai. E-mail;sihaizhao@ xjtu.edu.cn

[ Abstract]  Objective This study aimed to analyze the effect of preoperative body weight on the progression of
porcine pancreatic elastase (PPE)-induced abdominal aortic aneurysm (AAA) in mice fed a normal diet. Methods We
retrospectively analyzed the association of preoperative body weight and postoperative abdominal aortic diameter in 44 PPE-
induced abdominal aortic aneurysm mouse models in our laboratory. Sixteen mice, divided into group 1 (n=8, preoperative
weight less than 25 g) and group 2 (n=8, preoperative weight of more than 30 g) were chosen for the following analysis.
The body weight, fat distribution, abdominal aorta diameter and diameter changes of all mice were analyzed. Comparative
analysis of histology and immunohistochemistry of AAA lesions was conducted among group 1, group 2 and normal control
animals. The normal control mice were free of surgery. Results The correlation coefficient between the aortic diameter and

preoperative body weight was 0. 005 (using the 44 included mice ). No significant influence of body weight was found on the
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progression of AAA in mice fed a normal diet in this study. Further analysis found that there were no significant differences

in the abdominal aortic diameter (1.35 mm vs 1.27 mm) and diameter changes (0.85 mm vs 0.72 mm) between the

model groups 1 and 2 at day 14 after the surgery. Compared with normal control mice, PPE-treated mice in model groups 1

and 2 had a significant increase in the diameter of the infrarenal aorta at postoperative day 14, and all formed aneurysms.

Histological observations showed typical AAA lesion features, such as elastic fiber breakage, smooth muscle exhaustion,

increased inflammation and abnormal angiogenesis. Conclusions

PPE-induced AAA in mice fed a normal diet.
[ Keywords]
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pictures of AAA. E. Diameter of abdominal aorta before and after surgery. F. Aortic diameter change. Compared with group 1, *P
< 0.05, ™P < 0.05. NS. Not significant.

Figure 1 Correlation analysis between body weight and AAA diameter in normal diet feeding mice

B2 IEWRE FARREDNR AAA G805 L
Figure 2 Histological comparison of AAA in different body weight mice
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Figure 3 Immunohistochemical staining of smooth muscle cells and macrophages
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Figure 4 Immunohistochemical staining of MMP-2 and MMP-9 in AAA tissues
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Figure 5 Angiogenesis in AAA tissues of normal diet feeding mice
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Effects of low expression of lipoic acid synthase on antioxidant capacity
in mice
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[ Abstract]  Objective To establish a lipoic acid synthase gene-modified mouse model and detect their antioxidant
capacity. Methods Mice with a loxP-modified 3’-UTR region of the lipoic acid synthase gene were hybridized with Ella-
Cre mice. Lias” " mice were identified from their offspring genotypes, and further propagated. Three genotypes of offspring
were identified. Ten 8-week-old male mice with Lias™"and Lias'"* genotypes were randomly selected. After weighing and
anesthesia, blood was collected via the femoral artery, and then the kidneys, livers and lungs were collected and weighed.
Western Blot and immunohistochemistry were used to detect expression levels of lipoic acid synthase ( LIAS) protein in
kidney, liver and lung tissue. Serum was collected to detect total antioxidant capacity (TAC). The total protein of tissue
homogenates from kidney, liver and lung samples were used to detect the activities of superoxide dismutase and catalase,
and the content of malondialdehyde. Results The expression levels of Lias in kidney, liver and lung samples from Lias™"
mice were significantly lower than those from Lias”* mice by semi-quantitative western blotting and immunohistochemical
analysis (P< 0.05). Compared with the Lias”* group, serum levels of TAC and enzyme activities of superoxide dismutase

and catalase in kidney, liver and lung samples were decreased, and the malondialdehyde level increased in the Lias™"
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group (P< 0.05). Conclusions Kidney, liver and lung expression levels of Lias were lower in mice with a modified 3'-

UTR region of Lias than those of wild-type mice, with corresponding oxidative damage observed in these organs.

[ Keywords]
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Figure 2 Comparison of the body weight and organ weight between Lias™*and Lias™" mice
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Figure 3 LIAS protein expression of lungs, kidneys and livers in Lias”* and Lias”" mice by immunohistochemical staining
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4 Lias™ F Lias"™" /NG B SFF A LIAS 2 2RI Western Blot K345

Figure 4 Expression of LIAS in lungs, kidneys and livers of Lias*’*and Lias”"* mice by Western Blot
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Figure 5 FEffects of lower expression of LIAS on antioxidant capacity in Lias”"mice
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[ Abstract]  Objective There is a risk of biological contamination from egg yolk and unidentified components in

traditional sperm cryopreservation solution. Therefore, this study aimed to use two commercial yolk-free cryopreservation
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solutions, Origio and Quinn’s, to preserve the semen of cynomolgus monkey and to determine the optimal cryopreservation
conditions for this species. Methods Semen from male monkeys was collected by penile electrical stimulation. The two
kinds of cryopreservation solution were used to freeze sperm under conditions of different freezing suspension heights above
the surface of liquid nitrogen and different cryopreservation liquid volume ratios. The optimal conditions of cryopreservation
solution were determined from sperm viability, recovery and acrosomal integrity rates after cryopreservation, and the effect
of seminal plasma on sperm cryopreservation was confirmed using optimal conditions with Quinn’ s cryopreservation solution.
Results The optimal conditions for cryopreservation of cynomolgus monkey sperm with Origio and Quinn’ s solution were
suspended at 5 ¢cm above liquid nitrogen, and a volume ratio of semen to cryopreservation solution of 1:0.5. Under these
optimal conditions, the recovery rate using Quinn’ s solution 38.02% =+ 14.98% was significantly higher than that using
Origio solution 15. 11% + 14.49%. There was no significant difference in acrosomal integrity between the two solutions.
Preservation using seminal plasma can improve the freezing effect of yolk-free cryopreservation solution. The recovery and
acrosomal integrity rates with seminal plasma were 37.57% =+ 13.22% and 84. 64% =+ 8.82%, respectively, compared
with recovery and acrosomal integrity rates without seminal plasma of 21.46% + 7.25% and 75.50% =+ 9.62%,
respectively. Conclusions  Yolk-free cryopreservation solution successfully preserved cynomolgus monkey sperm, and
provides a safe and reliable way for conserving the fertility of male cynomolgus monkeys.

[ Keywords]

yolk-free cryopreservation solution; sperm cryopreservation; cynomolgus monkey
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0.56) kg, I8 F ) M AW A= Py Bl £ A BR 22 7] [ SCXK
(#)2018-0043] . LI Lsh¥yig s T R ERE
Besh It B [ SYXK (1) 2018-0187] . ASL 5 Bir
AP R ARABEBEsh WO 5 T e B & R 2
HLHE( GI220210312) . fRIFRFRIE: I 16 ~ 26C,
MR 40% ~ 70% ,JCHEFIARE S0 12 h, SE41]
[F) Bl 9 72 IR A R EROK
112 FELGH S5

AR UL, BT HTGR 240K B Sigma 24 F,
Origio #1 Quinn’ s JG BF B8 4§ 5 ¥k 77 W ( SAGE,
Coopersurgical ) T 4°CI-FE, DL Tris— 5P # 4 FEhill ()
T 17 VR BRI TTE B X IRAL, IeBE IR 3645 10
mL £ Tris-HC1 0. 02 g, TES 0. 12 g, Glucose 0.2 g,
Lactose 0.2 g, Raffinose 0. 02 g, Streptomycin 0. 0005
g, Penicillin-G 0. 000063 g FIII#EE 2 mL'"®' | fir# 5¢
JRJ ~80°C PRAT, M HTHT, A5 109% H i, K1 B
WS R I 1,
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R1 KTHBER
Table 1 Sperm diluent
% WE

Component Concentration
KCl1 0.236 g/L
NaCl 7.422 g/L
CaCl, -2H,0 0.294 g/L
MgCl, -6H,0 0.102 g/L
NaH,PO,-H,0 0.048 g/L
NaHCO4 0. 168 g/L
Glucose 0.901 ¢/L
HEPES(Na salt) 1.302 g/L
HEPES (acid form) 1.192 g/L
Na-Lactate (60% syrup) 1. 852 mL
Phenol red 0.010 ¢/L
pPVP 0. 100 g/L
1.2 Fik
L2, 1 R AAt H

AR SR A R AT ] 25 F R SRR R (I
B 1), fEBEARE T e R T, &R
HrZ /DR 3 W BRI IEIRG 3 d DL, 6 HURRE
28 IMFEWAEA . KA E T 37°C T 47 30 min,
AL FRE TR ROMA ZAE W, 2
RZFRE IR G W T % E 2T 2 x 10°
2k, 3066 rpm B> 5 min, PEIER 2 IR, BRRVEERTEN
J& , 28 1, O I G EORS  UE RN O R
VRS AT 8 L B B R IR . TERAFTIT
R AT 20 WL 4331 FH TR 1 5 R T0UA S8 4
R

T A HUREAY; B BT 2K AURICR A
Bl 1 RCRAER B STk
Note. A. Electro-stimulator. B. Penile electroejaculation.

Figure 1 Equipment and method of semen collection

1.2.2 HERG R SONS W T G2 Bl IR 3 R TR
SERARIEAL

IR 1 L B BB R, I 99 WL S5 TRUK 1
TR T T A 2 P RO b A S 7E
e M 25 S RITR R AE L A BT
AR BB S AT s RORS 1 R0R AR IS A 3R T
JE =5 A J5 AR K T BB S xR RSB A Hox 10t 315

RS TR B 10 wl YEIRJ5 RS TR A0 I
ST MmER TR L, AeaE AR T s
HFARZ SRS T, BIREDIHE200 A, EE 2
W AT E ST H o RS s s

TYHU 10 WL Pk VR BE G A T n 2 2 A
TR 49 B BRI R TR E AT SRS Y
ST K R S A W, A I Bl A
S A B U TR TR S J3 AN
BECRORSORE DR A | B0 DT B 21030 1 ok B ) L
20 wL ETEZRTE A b N 4% i H 1, TS
A 10 we/mL ¥ Alexa Fluor 488 conjugate 7 & , 7
BT 37°CHOEME 30 min, 1FH 5EU5 , FH PBS
Ve R 2R R, A5 B AU T R A, JLIOR ek
KA SIS 5 488 nm F1 530 nm, TiASE
RS TR g B S S R i AR SE Y
KT A E @, THECTR 52 3 R Tl
TUARRERE IR 7, TR TR SR, IEL RS
M SCHRIRIE
1.2.3 KRR

Origio Fll Quinn’ s K B & AL R A7, R AT 20 B8
S A, Origio  B0RS TR T = R AUR
2 h G, FVKE F VR A2 W5 VR U R R 5 00 ORS TR 4%
1:0.5. 1:1F1 1:1.5 W LR b7 Ra Bt RHIR & W7
T AREE 10 min, BJG 0 B URE S . fEIEE
WA R 0.5.5 A1 10 em 3 DA BB HE
B 30 min, fx )5, B EE B E WA PRI
Quinn’ s RS FIARAA AT E TR T, A 7%
RS RS 1:0.5 1101 1:1. 5 5 Eb Bl gk A7 4%
JERAR G YR ARG KR, BT 4°C vk 22
PEREIR 1.5 h, AEFE B AR 0.5.5 F1 10 em 3 4>
AN e P B R A 30 min, B JE AR AR A
A7, TTE. GRAFA 3RS % SCikiRiE " . A E
37°C 1Y TTE # BEHCKAE S AR BE I IR B iR A%
FKBERRT BT 4C KRB 2 h, Ff)S W)
i BEAE W A SRR 08 2 4°C (&A1 10% H il
) TTE ¥R, TTE ¥ #RW5T 5 I B A
1/5,00 1 REFE 1 min, #HEBEAERTREE 4CH
BREE T, HEEW AT FJr 5 cm 48A 7 10 min
JE AR ENRAE

R IR T8 VR RAE B 52 i SE 86 800 6 4
AMEIRSRFEAR 5] 2 %4077 ,3066 rpm #5005 min,,
BEFS 1 PRSI, L AR, #1.2.3
JIFAR A Quinn’ s I SEI0 J7 ¥k KRS R S R 101
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RE., ZERRGSHRE B IREEKASAREH
R 30 5324 3 45 TEREVR AU 5 em = BE AL A EE 30
min J5 AR BIRAT
1.2.4 RURKS T2 5 B BRI

PRV R 2245 IR AU I, S BIVBCA 37°C K
B 1 min, 55 BT 27 8 W m OCHE R RS R, R UEIA
J5 B SR ARG T E L IR R (%) = TR )5
1B/ URATIE B B % 100,
1.3 Sit=4aHm

JRAEHE DSEYIE « bR (x +5) TR KT
TGRS I35 N TR 52 8 3 46 4y LU BSOHE 76 43 BT
W27 B S IE 5% e, BRVTRE SRS T Uk
T2 R ECHE 20 B 2R FHEC AT ¢ K56, HE AR I 858 4
BEALI T 5 K 38 J7 22 738 BT (One way Anova) M i
/NG 257 (LSD ) A6 56 B H [R] 1Y 25 S W B M P <
0.05 WIHIE Jy 26 57 W 2 . LA BT A 5040 i b 2 3
i 14 Graphpad prism 6. 0 3K {58 AL,

2 FR

2.1 BEHRBHEELRER

28 KSR AFEAG ] T AT S, 6 HaUAFE S
K (0.41 = 0.39) g, ¥ TH B HZ T (4.53%
10°+ 4.20 x 10°) K5 F7% % (80.68% + 8.15%) .
W R (15.59% + 12. 03% ) K AR 5E K H (82, 46%
+ 14.99%) , KT IARY A SN WLIE 2,
2.2 BREEARRESENREBREFLEER
%2 M

28 M FE M FEA B ] T A S, Geit 2 R an sk 2
7 o FEBREABRE W5 T Fh A A W R U IR A
P EERARME W R 2R, YEHESERS
em [, IR A7 T 480 2 B0 L R G 3583 1 PR P R0
J50.5.10 cm HEMLZEREE, WFEAS cm
FIE BE T, 5 Origio A H, Quinn® s & 75 R 5 5 H. 2%
S, TRTEEREH Z M T2,

< U QUL AR 17 TR T A (RS 15 20 0 3 S8 1 DA AR SE B 1A
2 R TIRTOLL @ KPP

Note. The blue arrow points to the sperm with intact acrosome. The red arrows point to sperm with incomplete acrosome.

Figure 2 Spermatozoal acrosome staining

R2 PIRAAF AN )R R BE T Ve VR XS T8 VR B 5 R S

Table 2 Effects of two cryopreservation solutions on sperm cryosurvival at different suspension heights

e BERTR R (%) R (%) SR E (o) HE(%) TSR (%)
Solution Fresh sperm motility( %) Post-holding motility( %) Suspension height(cm) Recovery rate( %) Acrosomal integrity (%)

0.5 7.02 + 5.23 59.16 + 22. 84"

Origio 64.30 + 12.78* 5.0 21.28 + 15.72° 58.13 + 18.33

10.0 3.19 = 2.18¢ 58.91 + 26. 00"

80.10 + 3.24

0.5 16.32 + 9. 29" 57.93 + 23.23"

Quinn’s 68.08 + 11.12° 5.0 42.15 = 21.77* 55.67 £ 17.70*

10.0 16.35 + 13. 63" 52.52 + 19.23*

TE 5 EER EhRr BRI 22 53 .35 (P < 0.05)

Note. Different superscripts within a column indicate significant differences(P < 0.05).

2.3 ARAAEREBIENEEBRETFLSEERN
Egssp Ay

28 (AABRFEAS B ] T A 525, i ] TTE /E R
A OPERAE IR R JEZ A A A AS [R) L 461 1) JC B

BORPROR A G, VR AT TR LL B /0 | S 1685 I 4 1 3%
R, MBI N 1:0.5 WER RS, B
TTE # L0, R VRE IR EAR (P < 0.05) , TARSEHE
REPZ TR (WK 3),
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T3 3FMARFBRAEA FIRRE LU B XRS50 YR TR 2R

Table 3 Effects of 3 cryopreservation solutions on sperm cryosurvival at different dilution ratios

iREaid RS (% ) TR (v/v) A R I (% ) HIRA(%) THASEREAR (%)
Solution Fresh sperm motility( %) Dilution ratio( v/v) Post-holding motility ( % ) Recovery rate( %) Acrosomal integrity (%)

1:0.5 74.56 + 12.15° 15. 11 = 14. 494 57.22 + 23.55"

Origio 1:1 67.92 + 13.27%¢ 13.58 + 10. 55¢ 62. 87 + 23. 86"

1:1.5 62.53 = 16. 68° 12.99 + 11.67¢ 69. 86 + 24. 69°

80.43 + 3.33 1:0.5 72.78 + 7.77% 38.02 + 14.98" 66.50 = 18. 50

Quinn’ s 1:1 66.81 = 14,52 30.77 + 11.91% 69. 17 = 16. 46

1:1.5 64.42 = 17. 40" 24.66 = 15.50° 56.29 + 22.03"

TTE / 74.53 + 7.42° 52.41 = 20.32° 59.75 + 19.43%

2.4 BEINCEEFUERZM

3O RFEA B TA S, Bl B RS
FEIH , T Quinn’ s URAFTR, 76 0 R0 T 2 e
H 5 em FREHR 11 SR T AR TR AE, TR

PREREIRIIEOL T BR TS 11 5 15 5 22 50 A i
FON RERIRAME R R TR E R B E ST
ARG A (WK ),

R4S TR URE IR R

Table 4 Effect of seminal plasma on sperm cryosuvival

i BRI (%) A TR (% ) HIHHE(%) TR SE A (%)
Seminal plasma Fresh sperm motility (%) Post-holding motility( % ) Recovery rate (%) Acrosomal integrity (% )
R B8 With 72.03 £ 7.10% 37.57 + 13.22* 84.64 + 8. 82"
oot 72.86 + 6.05 , l :
RS Without 65.61 + 5.26° 21.46 + 7.25 75.50 £ 9.62°

3 it

1949 AEHIMAE ¥ YR OR 37500 B L) 07 T s
T URARAT, JB 3 1O WV VR TR A7 1Y BIF 58 R
FHES R O T 2k A T BRI AR TR IR AR FE
P ORGE BR B G | IH [ B 5 R O TR 1Y
B HRARAE . Origio A1 Quinn’ s AN [E] 5 MRS 118 R
PRAPR), BN B O, (H A B 43, Gn 48 2 4, il
8 BRI AT 0OKE TV RO Wz i T
NFHEF S A FE B b, BUdR OR3P ) 243
RBBEAVARR B R T VR ORI A e —
FREURN T A [ DR 4 TR v R ABBOCR L B 22
SO0 nH R 2 RER RS AR RO AR
AT 1 AR OR B 22 L A B A
i TTE AR S TR 3R WS E BIHOR, X vl AE S
BAEE TR B TIPSR BB T
ARFEFEHKA 72 TTE AR R 12 1
AT RS VR A7 b, AHC i 2R B8, 75 i 1]
R G ESEAT IR BRI, BRI Z A, DR Al
2%, BAFTEAE W4 4 XU, ok 26 PR 2R {1 15 3 Fof
VRAETR R P AR SE B 98 LA B R R BR 7 7
AR A0 3 OSR]I AR R, R
WAL AT TR Uk, Hoh TTE ¥ R {47 57
B T BE R T AR S A R AR 70 | A
SEPIY R SN VRAE R T OH I R AR

PIFAMAIIA T NS HEHSFIEB B R Y,
PEAN, Quinn” s VRAFI B B W T &8, £S5
HESCHRAE Ko™ it BH B4 5 |, TTE FRAFRTRAT
RWORIR B T SCHRAR B K-, A8 55 41 ol G B 2 o
R IRAEROR L 22, PRI AR SR T AN [
i B LA T AN T g 688 38 3856 35 4 o 25 A7 YR 7
HRHAT TR, SR 0n, WA m L EHERER
5 em, FEBELLAGIH 1:0.5 BF B AR P 0 R B 47, HL
Quinn’ s F I H UK 55

FEVS VR R ey 2 oo B B e o 4 L PN A
B H N pH RSP R BE T B bR A TR i 15
JE T 12 3 A 3R 4 AN S T R AR T R AR
17 AR (5 em) WA R SR T ROR URTG R,
AT BB T RO T A R R R IR
15 BN B K, S 7EAR R B T vk R D
B 5 AR A A B AE T, AS ] B4 s B L DU e g T A
TR N K B B, S5 3 B AE R [ A R L I 2%
PEN | URAEIR AT RRAER, ST o S - 0 238 A G R 3
X A RS B 2 AT 0 R U AR T R A TR
3 W X 40 A B VR LB AR T 40 38 38 R
AASAL O RERE . a4 TR AL e B0, Fals v 2 AN
B L S5 AF UL AR —5, 3 AR AR 2 L
FMAVER VRO 7, B M A Joc 3 H VR Dk 5% , A
BN 7. 5% 272 2 FhRg AL TC UP 8 4 AT
WHIMMREE R 7. 5% , WA R A 1:0.5 R R, i



i E S ER S AR 2022 4 2 A5 30 555 1 Acta Lab Anim Sci Sin, February 2022, Vol. 30, No. 1 75

2 S R /S i = 8 0 (S S S T e I 7 (M (ED inb 4
FEAETTINGE A 1) B R TR KM B LUl 5 30F — 25 4
o, 5ARETURAESCRA L £ 95 L AF
FERCR 225 B T ¥ UR AR 7 39 55 3 Tk B2 AN ) LA AT
WAl BB SR TR OC, 182, ARG 7 5100 [ B gl
JRELBITTIL 0. 88, HA A4 BT Ik 7e 6k 11, i 4+
B [ BN LA, A 0. 45, H AR T8 % 2 95k
Fethigg 2z R, XA YRR 22 5 51 R SRS L
WATRE R R R AR M EE N R —, NIRRT
R ARG TR ORI E T B2, AR S 56 b4 T
BARE SRR 25 B3 ORG 3R ()RS 1 76 ¥ VR AT 114 1 4 i 5
SRR E IR R TR R, S5 R BoR . EIR A
WG NGV 505 2 2 90 8 S TR 58 3 R A
Tt XFRBIKG XS T 8 VR IR A — 2 1
FAL, H5 i ABRGE—30% fEH oAb sh i 5 i,
BRSO RS J S ¥ VR AT LU RO T I B R g
F3020777 AR RS B R 2 A8, A 1 i R IR
[ AT LASE & 7RG I B R ALy . S EE A
L, RAE S 3 JE M TR SR I A T I, iR —3
SRS FAEVR UR G 23 1 il — o B FE A O i 40, Utk
S H —F R 4 B & TR R, 5 i T DA
SN RAT 5 38 B 6 M oy T 2 DL &2 4,
Ca®™ .G EAEIEM , FEOR 256 PR 5440 T Tk
SRR H g — A L, TR e R
ARSI AT B8 AN IE A 4 FH AR TR A W ROR Y
A BRI
ALK TR AR, SO R
FE VR UR BEIAR VS VR A T REXT & O 2 R B —
AR O L A PN TRB 3 R AR bt 5 P
st 1R (K S A 6, IS TR] e 4 5 | ke A A ok B K
i (B 6 40 P 3R B K o3 22 R TR ST B 2K
UK AT A L, P A I R RS R S e AR T
T8I R I RRAIR . AN R 2, AR S 56 R Xof Y- i (]
ARVl BE AT R 5B WS G, R 5 e
B eax — AR X B9 B AT AL B AR P Rk
YRk Ful Ak A i v R T S TR 4T e XL
G X — AR A R R BRI L T R TR
AT BEA RN TAE A R KRB A2
Wang 25 DEBPTEE A L TR 742, &
PUBTZREE (A A XA T2 R & 95— 2 1) B
VEF  AHA 5 I 8 A e Tt — 2B il ™

4 g

AR IIIESE T Origio Al Quinn” s 33X P Fi 7R

FEWAE B L 03 M ZE AR VR AP SR G G T
BIONE IR RT, BAERARN N R
PRV A 5 em KW BRI 1:0.5, 5
Origio RAFRAH EL , Quinn’ s URAF I EA B 4P 3
VER o DRAFAE I FT I 35 12 155 I O 380 R 17 W 1) 13
RO .
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[ Abstract ] Objective  This study aimed to investigate the effects of JiaYanKangTai granules on immune-
associated cytokines in rats with autoimmune thyroiditis, and the mechanisms for treating autoimmune thyroiditis. Methods
30 Lewis rats were randomly assigned into the control group (CON, n=10) and the induced group (n=20). The induced
rats were then randomly divided into the model group (EAT, n=10) and the administrative group (JYKT, n=10) after

immunization by subcutaneous injections of thyroglobulin and drinking iodine-containing water for 7 weeks. Rats of the
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JYKT group were administrated JiaYanKangTai granules for 8 weeks. The expression levels of anti-thyroperoxidase
(TPOADb) and anti-thyroglobulin ( TGAb) were detected. Pathological changes of the thyroid were observed. Gene and
protein expression levels of multiple cytokines were detected by qPCR and antibody arrays, respectively. Differentially-
Expression levels of TPOAb and
TGAbD were significantly higher in the EAT group than those in the CON group. Pathological changes to the thyroid were

expressed cytokines were analyzed and cluster heatmapping was performed. Results

alleviated in the JYKT group compared with those in the EAT group. Gene expression levels of chemokine C-C Motif
Chemokine Ligand 3 (CCL3), C-X3-C motif chemokine ligand 1 (CX3CL1) , interleukin-17 (IL-17) , interferon-y ( IFN-
v) and tumor necrosis factor-a. (TNF-a) were significantly higher in the EAT group than those in the CON group. Gene
expression levels of CCL3, CX3CL1, IL-4, IL-17, IFN-y and TNF-a were significantly lower in the JYKT group than those
in the EAT group. Differential-expressed cytokines were well-clustered. Protein expression levels of CCL3, CX3CL1 and IL-
17 were significantly higher in the EAT group than those in the CON group. Protein expression levels of CCL3, CX3CLI1,
IL-4, IFN-y and TNF-a were significantly lower in the JYKT group than those in the EAT group. Conclusions
JiaYanKangTai granules alleviated damage of the thyroid in autoimmune thyroiditis by regulating immune-related cytokines.

[ Keywords]

JiaYanKangTai granules; autoimmune thyroiditis; cytokine
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Table 1 Forward and reverse primers of target genes

LR A5 Nyl
Genes Forward and reverse primers
L4 F.5’ -TGATGTACCTCCGTGCTTGA-3’
- R:5’ -TTCCCTCGTAGGATGCTTTT-3’
IFN F:5" -AGCCAGTACAGAGCGAAGA-3’
- R:5’-GCCTGAGCCAGAAACCT-3’
INF F.5’ -CTCATTCCTGCTCGTGG-3’
“ R:5’-CTCCGCTTGGTGGTTT-3’
L-17F F:5’-TCCCTCCGAAGGACCAG-3’
) R:5’ -GACACTCAGGCTGTATCAACG-3’
CCL3 F:5’-GCTGCCCTTGCTGTTCTTCT-3’
’ R:5’ -CAAAGGCTGCTGGTCTCAAA-3’
F.5’ -TGTTTATCACTCCTGTCCCTG-3’
CX3CLE R:5’ -GCCTTCCACCATCTCCC-3’
GAPDH F:5’ -CTCTGCTCCTCCCTGTTC-3

R:5’-CGATACGGCCAAATCC-3’

1.2.5 B0 R R KCE A
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Figure 1 Morphology of thyroids of rats
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W SIEWHL, *P < 0.05; SR *P < 0.05,

B2 KH IL-4 IFN-y TNF-a IL-17 ,CCL3 ,CX3CL1 &K FHXT ik =
Note. Compared with CON group, *P < 0. 05. Compared with EAT group,*P < 0. 05.
Figure 2 Gene expressions of 1L.-4, IFN-y, TNF-«a, 1L-17, CCL3 and CX3CL1

1 CON IEH 41 EAT A JYKT . 452541,

3 KRZESFRBANNEN T A

Note. CON. The control group. EAT. The model group of experimental autoimmune thyroiditis. JYKT. The administrative group by JiaYanKangTai granules.

Figure 3  Clustering heatmaps of differential-expressed cytokines

HHIEFA, P < 0.01; SR, P < 0.05,%P < 0.01,

4 KB IL-4 JFN-y TNF- IL-17 .CCL3 ,CX3CL1 ikt
Note. Compared with CON group, **P < 0. 01. Compared with EAT group,*P < 0.05,*P < 0.01.
Figure 4 Expressions of 1L-4, IFN-y, TNF-a, 1L-17, CCL3 and CX3CL1
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[ Abstract]  Objective Screening for differentially expressed genes ( DEGs) in anterior tibial muscle of rats and
pathway analysis after chronic intermittent hypoxia and acute hypoxia exposure. Methods Twenty-four SD rats were
randomly divided into the normoxia control group ( C group), the chronic intermittent hypoxia group (IH group, 12.4%
0,, 8 h/d, 4 weeks) and the acute hypoxia group ( AH group, 12.4% 0O,, 24 h/d, 3 d). The grasping force and lean
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body weight were examined after the interventions. The anterior tibial muscle (TA) fiber cross-sectional area (FCSA) was
examined by hematoxylin/eosin staining. Relative protein expression levels of Atrogin-1 and muscle RING-finger protein-1
(MuRF1) were examined by western blotting. Total RNA of TA was extracted and sequenced, DEGs were screened, and
the biological process (BP) and pathways enriched by DEGs were analyzed. Results (1) During the intervention, body
weights of the IH group were lower than those of the C group at each time point, and the body weight of AH group continued
to decrease. After the intervention, the lean body weight and relative grip in the AH group were significantly lower than in
the C group (P< 0.05). (2) The morphology of muscle fibers of the TA was destroyed in the ITH and AH groups, and was
more obvious in the TH group, but there were no significant differences in FCSA. (3) The levels of Atrogin-1 and MuRF1
in TA in the IH group were significantly higher than those in the C group, and the MuRF1 level in the AH group was
significantly higher than the C group (P< 0.05). (4) The DEGs up-regulated in AH/C group comparison but down-
regulated in the TH/C group comparison were slow muscle structure-related genes. Gene Ontogeny and KEGG analysis
showed that the DEGs in the IH/C group were mainly enriched in peroxisome proliferator-activated receptor signaling
pathway and other pathways. The function of up-regulated DEGs was mainly concentrated in the process of antioxidant and
glycolipid metabolism, and for down-regulated genes were concentrated in the processes of transformation between fast and
slow muscles and oxidative stress. The functions of up-regulated DEGs in the AH/C group were mainly concentrated in
oxidative stress, inflammatory response and transformation between fast and slow muscles, and for the down-regulated DEGs
were concentrated in Smad protein signal transduction and ubiquitin protein ligase binding. Conclusions The DEGs of AT
of rats affected by chronic intermittent hypoxia and acute hypoxia were enriched for processes in glycolipid metabolism and
promoting oxidative stress and inflammatory responses, respectively, suggesting that different hypoxia modes affect skeletal
muscle metabolism through different pathways.
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chronic intermittent hypoxia; acute hypoxia; skeletal muscle; RNA sequencing
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Note. The diagram of rats grouping and intervention. Normoxic environment in white box, hypoxic environment in grey box.

Figure 1 Diagram of rats grouping and intervention
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Note. A. Body weight during intervention (g). B. Food intake during intervention (g/d). C. Lean body mass after intervention (g). D. Percent of lean
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Figure 2 Changes of body weight, food intake and body mass in the rats
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Note. A. Grasping force (g). B. Relative grasping force ( grasping force/weight). Compared with C group, **P < 0. 01.

Figure 3  Grasping force and relative grasping force of the rats after intervention
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Figure 4 Muscle fiber morphology and FCSA of TA in the rats after intervention
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Note. Western Blot of Atroginl and MuRF1. Compared with C group, P < 0. 05.

Figure 5 Atroginl and MuRF1 protein bands and relative content of TA in the rats after intervention
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Figure 6 UpSet diagram of differential genes in
groups IH/C and AH/C
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Note. A. The enriched biological-process and pathway of differential genes in group IH/C. B. The enriched BP and pathway of differential

genes in AH/C group.

Figure 7 Enriched BP and pathway of differential genes in groups IH/C and AH/C
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[ Abstract]  Objective To establish a comparative transcriptomics database of coronavirus infected animal models,
explain the similarities and differences between human and animal models of coronavirus infection at the gene expression
level, and provide evidence-based support for animal experiments and clinical research. Methods  We downloaded
coronavirus (mainly severe acute respiratory syndrome coronaviru, SARS-CoV ; severe acute respiratory syndrome coronavirus
2, SARS-CoV-2 and middle east respiratory syndrome coronavirus, MERS-CoV ) infected animal models and human gene
expression profiles from the Gene Expression Omnibus ( GEO ) and ArrayExpress databases, performed quality control,

standardization, and removal of the batch-effect, analyzed differential gene expression of different species, cells, or tissues
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infected by some virus subtypes of above coronavirus, constructed a database based on the Django web application framework,

established retrieval interface, data analysis and visualization tools. Results We established a comparative transcriptomics

database of coronavirus infected animal models based on 43 datasets, comprising 3 coronaviruses, 4 species, 14 tissues/cells,

and 2373 samples. The database includes gene expressions of different species, virus strains, infection times, titers, and

cells/tissues. In addition, we developed bioinformatics analysis tools to enable the analysis of differential genes and to predict

the enrichment of molecular functions, pathways, and effects on cells. Conclusions

In this study, we established a

comparative transcriptomics database of coronavirus infected animal models that provides data resources and analysis tools for

the study of coronavirus infected animal models under different conditions and gene expression levels.

[ Keywords]
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Table 1 Database sample information
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T Titres MOI 0.2 MOI 0.3 MOI 1 ,MOI 2 MOI 5... 15

2 BEEPRILGE

Figure 2 Single gene expression profile
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Figure 3 Multiple gene expression profile
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Figure 4 Abnormal sample detection
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Figure 5 Heatmap of correlation results for samples
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Figure 6 Differential gene heatmap for human-mouse infected virus
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Figure 7 Biological process enrichment result for differentially expressed genes
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Analysis of the effects of two reoviruses on the intestinal flora of mice
based on 16S rRNA sequencing
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[ Abstract]  Objective To explore the effects of two reoviruses, T1L and NBV, on the structure of mouse
intestinal flora. Methods The mice were randomly divided into five groups: control, instillation-NBV (int-NBV') , oral-
NBV, instillation-T1L ( int-T1L), and oral-T1L groups, with five mice in each group. The control group was
intragastrically administered with phosphate buffered saline, and other groups were each infected with a viral titer of 2x 10’
PFU/mL. After 7 days, mouse feces were collected and three samples were selected using the heavier stool weights from
each group. After V3+V4 amplification, 16S rRNA technology was used to estimate the richness, diversity and composition
of bacterial flora. Results After T1L and NBV instillation, the abundance and diversity of intestinal flora were lowered
compared with the control group, with a significant decrease ( P<0.05) in the int-T1L group. The abundance and diversity
were markedly augmented ( P<0.05) in the int-NBV group compared with the oral-NBV group. At the phylum level, the

abundance of Firmicutes was markedly reduced in both the oral-T1L and oral-NBV groups compared with the control
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groups, and the abundance of Bacteroidetes was markedly reduced in both the int-T1L and int-NBV groups compared with

the control group. At the genus level, Romboutsia was markedly lower in the int-T1L, oral-T1L and oral-NBV groups versus

the control group, and Alistipes was markedly augmented in the int-T1L group (P< 0.05). Conclusions Two reoviruses,

TIL and NBV, reduced the abundance and diversity of mouse flora and may destroy flora balance through the reduction of

beneficial bacteria or the increase of pathogenic bacteria. Different infection routes have different effects on the flora of mice.
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Figure 7 Heat map of relative abundance of species at phylum level
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Figure 8 Histogram of relative abundance of species at genus level
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Figure 9 Heat map of relative abundance of species at genus level
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Research progress on immune-related animal models of tic disorders

ZHANG Xiaomeng' , MA Bingxiang®* , ZHOU Rongyi** , SHI Wenli®, LI Huawei’
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[ Abstract] Tic disorders (TD) are relatively common, with an increasing incidence, in children. The etiology and
pathogenesis of TD are still unclear. With increased understanding of the relationship between infection, induction and
exacerbation of TD symptoms in clinical practice, as well as research progress on TD-related immune inflammation,
immune abnormalities are regarded as one of the important factors involved in the pathological processes of TD. The
establishment of immunological TD animal models has provided the basis of immune-related experimental research.
Therefore, this study systematically reviews the research status of TD immune-related animal models by consulting relevant
domestic and foreign literature, and compares the advantages and disadvantages of models using international evaluation
criteria of face validity, construct validity and predictive validity of animal models, to provide reference for domestic TD-
related experimental research.
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ISR XA F T 5T SCEOR . B H AT, TD A%
PR R g ML 6 A 58 42 BB, H AT F 98 2 4 rh 7
e F R - UK AR - BB - B2 R ( cortico-striato-
thalamo-cortical , CSTC ) [5] #% [ 2 I % ( Dopamine,,
DA) Fil 5-F2 {4 1% ( serotonin, 5-HT ) 25 b1 25 33 Ji 2k fiif
IR AR A 254, B — € ISR, 4 TD f 1l
REE R S ALYy e %, (EAEIR ARG T b, Ok
FHRIMAYIRIT TD Jovk A S il e R &2,
TD #Y52  A fe RMERSE , 17 HC A2 A sl fin o e 2 7
PP EIER G G I REAR T S R OCR B, X
SR REEMR, FEE TD 5HERKE R R
A RH OCHIE ™ AR i, TD A7 7E 1 11 B G S5
ZRN Tz, EAMIFTE R B TD fA 1 — B4k
LA 20 A T S BR AR A SR S A
AL 2 AR | G RAE RSB BN TD 9
PRl K 5 o AL BRAIE 5 4 [ B i o A

NBESE TD B S AE L, B P b O A %)
TD WA S MR Nz A= . P N BTSE,
FHEZRIE TG RN RS TD i RAER A ™
HRE B IG5, X il Sl S ML ) S 38 F
FEW LAY SRR T e ST 5T i A A
hy [ BB 24 B I 58 4R 5, X TD 28 A4 G Bl 4 A5 78
AT AT B T IR AR LA B, ik 25 i R e
KT PN A DL AT DG TD e A DG AR TR ) 1 4 i
B, VRN TR TD SR AT Y [ PRt T AR O, HE
Sl A TD S A& AL BF 52 A4 E e, AR SC R 58 16
457 HATE PR AR TD G 7w i AL oY 1
03 A 25 b G AR Y A L B A, LAY O Y TD
I RS2 S F e R AR R 22
1 AEHESHESELYFSHED
RERE

FAE 20 40 90 AR A BRI RS 4 )L #AE
A HEEBRTE (group A Streptococcus, GAS) B4t J5
AR BRI 7L A B et b 2ok
M P R ( pediatric  autoimmune neuropsychiatric
disorders associated with streptococcal infection,
PANDAS) IUHEE" . WFFE B TD B35 T 4
12 B GAS G, I 7 A B W AW Sy JO b, 3
BOERINE ", GAS YL TG WA 11 B Gy
U, S0 it fik 5 B 38 3 14, GAS 175 5 1T 1A HE [m)
VEFIT i v 67 52 5 1 0 2l 44 i 287, AR il Sl i
REGHI | HBL GAS FURTE 5 TD ™ 5 R B A
TEARDGE PR ™26 T P 400 it i 2 A 400 400 ok
U5 H B HUR A BT A A L A 8 5 Bk 8 1Y

SRR
1.1 GAS RERAEX&E

GAS YA AL Ay i L7 (1 TD e e R Y | 5@
A A GAS M6 B 53K oy FR AR RS ENE: ST/
ANERBE NS ST A 2 LRI IR BEBR A ( group A
B-hemolytic streptococcal , GABHS) F& A9 /)N BB 7
XN [ 7 B A 6 AR IR Al g A R Y
BEATH . SR A 28 GABHS 9% /)N BN T
H#R/ MK (deep cerebellar nuclei, DCN) £ FHER A
i 4 55 8% 5t 3 B FI 28 Ak T 5C ik DX S B A A
e, IF BLAE DON A7 S le BREE 111G 1Y 3L
U (L 1), 5 GAS M6 5 Ty /N U B A B,
T GAS M18 BRI BR B0 (19 95 A2 750 ) A1 40y 4
REHEAT g, TSI T SR IR TG B H A
VeI SE GAS M18 5 (1R B AL, KB
3z SR A s 30 AT S BE I, 97 A= BUUE B L
A 5,/ B 8 2 AR 2 1 O 1L 155 g 0, 7
REBIEOIR AR | Eo 1 F085  B 2 v A i i A, B
PIEBf A B J2 R0 IR A 2877 rh 22 U i R AR R A5
22346 BUKF- Y72 Ak, A YT TD 1Y 2549 SR WE B | M
BT Al SR AT g (R ) .

GAS BRYL5 K A B S e A s 5 30 7 R
I TD FEAT RS, A TD Hgse A AL il i) 2
AR (B AR AR R v AT BB 1 I A e s 1Y 5
PEATT A I i i 5 B 4 R G Hil X AT ke
ZAHSCH BRSSO T A A SR 1 BF 5 AT O
5 ] UL 7 e 7 2 M 1 TR 3R st A R i 1 3%
e B el AR AE I
1.2 HAsfREY RRasy

GAS 1551y TD 58U 1y 1 37 oy G 155 & LA
G g2 SN B PR Y B e TR AL TR B, 2 A R
Pyl TD BB Pl & Ok AT HESD T TD
SR NLTI I TS ERE . A7 o 38 o V5 s T B AU )
poly (1 C) 2 I PR 28 /)N Bl 7 BRAR G e A A0 |
JEARAE R B S g R 2R LT TD iy H AL
ZINRAT Ry S BR AT ARG, HLJS e o8 48 =
R ST 5 B0 T S AR A S A 2 Y A e
Ax FER A M ( Treg) T 41 Bl Bk B A1 CD4
(+) T 20520 T, A S Gr-1( +) 2 7K SF- T
5, CD4(+) T 40 i S B2 T w5 5 20 40 g 4 = 1L
17 IL-6 B4, x e ph 28 ] ik — 20 5 s 47 iy
RIEEFFLE Y (W 1), B YW BR 1L-6 J5 H5 AR
170 S s b, R P RE IL-6 4% T £ AR
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FIP 9T SR, L3 4% i Dy D A DR TR R
71 AL Y G e T BE T 2R i S 31 B B Bl e 22
205 1A 8 R 2 ik (49 JE G, I A 2 i I U B A
N A GG M 4 R G M BAR . B,
PP T A

2 MiFMEEZHEESHHIIRE

kit

ML PO TE S5O TD A e KR Y 55 — P it 5L

A2 AR AL R

Dk AR RN TD B Y LTS PR B T 2
R EN AR P, A T R 2 2T 5] S A 7
SR D RE Y B T BCR LTl s AT k2R, X
J7 ¥k 55 0 S AR T A 1 2 U 5 A0 L

(4 32 Bl S e R AR B, B 7, LIS SR TE S 5

fisi B A3 FRE e A MA C4 AR a—2-FEERE A A

AR SR I 7 A G B DO R 2% 5 R B 1Y

Hqf

R RGBSR BT S 1) 5 ek A

Table 1 Active immune model induced by bacterial antigens or virus mimics

13 RR M B -
- v g pajiite: ol iy GRlIES 953 -
B L7 AL e (St BRI oy
Exposure Modeling method C /t 1 Behaviors Pathological changes lidit References
ontrot group (Face validity) ( Construct validity) vanaty
XF 6 JE i EME STL/T /N, e oo "
ﬁTﬁ:%ﬁﬁﬁ CAS M6 DCN . # 14 5K il 2 i A7
T FA, R4 ~ 1eG JLRR, BL DEN % %
6 JE AT 1 7)*’19? 1.3t 3 HLiM 34T DCN 4 B
GAS M6 1 VKIRAL e TERF SRR AR S HRIBUADUIRE &
PrlE . 35 G PESEAT R T DCN, globus pallidus and
i It 6-week-old female SJL/]J N T . .
. Freund’ s Rearing in open-field  thalamus have IeG 7/ [10]
GAS mice were subcutaneously . . .
. . . adjuvant and hole-board  deposits, mainly DCN,
M6 antigen  injected with FA . .
containing CAS M6 tests T and those with positive
“onlai . o
homogenate, and boosted ie‘trum anti-DCN antll})fd}lfS
every 4 ~ 6 weeks for a Ad:,i Iy denosits tgher
total of three boosts antibocy depostis
Xt 5 S HEME Lewis KR . . ,
Nt e I SOk FE AR 4
FRALAY 8 A JF I £ T JsC VLR, B £ o
ST 0 5 I T STOn s, Os kDA D2 IR
ey N e AS\CI »Aﬂh14 5 4] ‘[]\//A ’ 8 ) 7’: /=u []f** Lf‘gla 52 5_
GAS M18 Five-week-old male Lewis Mamiafs o ( A &/ DZVXMKH N .[LE /‘”i " VG T Al R s
g7 rats were subcutaneously HEITH) Ilg][(rl[dep?sltloln 151 stn?tul?,l i
GAS injected with FA  PBS Impaired food ;dmus an alr'ond/ The DA D2 receptor [11]
MI18 containing GAS M18 strain manipulation and O caterm antagonist haloperidol
antigen components, and heat- beam walking calmodulin-dependent and the selective 5-
inactivated bacillus compulsive  behavior protein kinase I mgnél, HT reuptake inhibitor
tussis ~ was  injected (induced-grooming ) DA, Glutamate, Reaction aroxetine can reduce
I,)elru toneall ) ‘J o e ° of GAS rat serum with Pb Al t"
el bt D o 7 s
they were strengthened b2 brane anti ‘reccp tor
after 14 days and 28 days. fembrane antigens
1£ C57BL/6] /NRUIR 2236 . . Treg ZMfLEEFE ,CD4(+) T
e e ,
goi gy 10-5.12.5 145 d Y ﬁﬁggﬁgﬁﬁ 20N T, Gr-1(+)
TSR EEALLA poly (1. PN YLK -, CD4(+) T 410
¥ poly (1; ) 2R AT
) Y0 R Th i WIS, TL-17 IL-6
. C57BL/6]  mice  were e © TPOIYE g cell defect, CD4 (+)  / [12-13]
Virus Saline stereotypies  of  the

mimic poly

(I.C)

injected with virus mimic
poly(1: C) on the 10.5,
12.5 14.5
of pregnancy

and days

offspring  in  the
marble burying and
self-grooming test

T cell response, spleen Gr-
1 (+) cell level, CD4
(+) T cell response, IL-
17, 1L-6

T PBS : BARRZE MRV W FA - I IRAAFH)

Note. PBS. Phosphate buffer saline. FA. Freund’ s adjuvant.
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2.1 AR (GURMR) ST M LA R

W5 R TD B LAFTESTS8UIRIE P 22 e hi A
PUA S BUR A 28 T0 45 6 1] 51 SUR K ) BE 65
MIESAT R S5 ST /R, TD B3 1
TA ST A T 3T DR el A 2 2 b R A S 1 3R
¥ 1 1R 8 i 4 ( hyperpolarisation-activated cyclic
nucleotide channel 4, HCN4) , JE4% CSTC 0] B A #H £5
H O T R R R S SRR KA A
TP 28 ST BT AL BLA (anti-nuclear antibody,
ANAD) ) TD F5 3% L 175 13 55 21 R B ) R U SOIR AR
RIK B 2B T o | N 52 2%
UABIFFE AT & il TD A sh etk . BLBUIR M dr
T TD MG J5, SD K BRI 3 2 1 24T h , X

BEFT R S AT HON4 iR e (I3 2) .

2.2 SMEESTMEFRAEER

A JE TR S I3 B AR R 3 A L 2 ik 5 R
X SRR, H A — & A S uE RN , 5%
ik AV AR BALB/c /NERE R ST GAS
IgM HFERERTIA /NIRRT T SIS s M AT
¥ 355 K s AR R B B AT R X 5 BT GAS
TgM HUAR A K 5T - SCR A B S AR G X 5 i T
Fos FEGRER A I, 55 4N BB 139 7% GABHS
A1N AR RE /N BUALTE o ] 7 A S i A TD 3 Il
TEARBLA RN , T R BE AR I3 TG I eAT R ek
AR Y X AT JIRAIE T TD B S & R ML
AETE( LR 2) .

R 2 MIEVUR BRGS0 e R

Table 2 Passive immune model induced by direct infusion of serum antibodies

Exposure

BRIk
Modeling method

X IR

Control group

TR (FRIEE)
Behaviors
(Face validity)

o Bl R
(S5
Pathological changes
( Construct validity)

bilEveia

Predictive

2%
3CHk

validity ~References

TD A8 ¥ 1 17 5
y-o B BR O M
(1gG)

Serum or Y-
immunoglobulin
(IgG) of patients
with TD

A R B
i 2 JC B, ANAb
M TDO & & W
iR

Serum  of TD
patients with high
concentrations  of
anti-neuronal  or
anti-

nuclear antibodies

A ow Wk E
ANAD i1 TD &35
A AL 3

Serum  of TD
patients with high
concentrations

of ANADb

LL0.5 mL/h i1 5 [ e
PE Fischer344 K 80K A
PR A TD B8 Y 1l
LN R R
BERRAEH (1gG) 72 h

Microinjection of TD
patient ’ s serum or -
( 1eG )

isolated from serum into the

immunoglobulin

striatum of male Fischer344
rats at a rate of 0.5 mL/h
for 72 h

H B R BE BB 22T
ANAb Y TD 55 Il i %X
M A et SD K R
MSCHR AR A

Inject the serum of TD
with high

concentrations of  anti-

patients
neuronal or anti-nuclear
antibodies into the
ventrolateral  striatum  of
male SD rats bilaterally

¥ & A & W B ANAb
(24.47 pg/mL) Y TD &
I A 2 A T A O
SR HEE SD KBSk
ENT

Inject the serum of TD
patients with high
concentrations  of  ANAb

(24.47 pg/mL) into the
striatum of male SD rats via
a microinjection pump

fa B L
1ML 3%
Serum for

healthy children

TD 8K KL
AR ML (B
RKTPHARH)
Serum of TD
patients and
normal subjects
(those with

lower  antibody

levels)

R Ve BE B A4 1
TD H ¥ Il ¥
o PBS

TD patient
serum  with low
concentration  of

antibody or PBS

KEME T HES) 1
(31 ~ 3R), Lk RiS
PTG 1

Licking and forepaw shaking
(Day 1 ~ 3), episodes of
unprovoked

audible vocalizations

HEZIBAT R (AR (A
W R EAE 5B BTER
WIFRER ) , 4 4 av PR AT
P MIERENEE =g RN OPI
BIEMX

Oral stereotypies ( eating
sawdust , self-biting,
nibbling, licking that has
nothing to  do  with
grooming ), genital
grooming and these are
positively correlated with the
level of autoantibodies

AHEHEG T REEH
s T T TE )
W B HE TORE B4 1
Chewing involuntarily,
repeated  gnawing  without
eyes, pushing the front paw
from the face to the mouth

Uk TG PLFR
Striatum IgG deposition

/

/

/

[16]

[18]

[19]
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gik?2
. N B AE -
T POy R R oty 1o s =
R RO i FE LRI (i) DL 28
y . REEY Behaviors . Predictive  3CHk
Exposure Modeling method Control « (Fe alidity ) Pathological changes Alidity Ref .
ontrol group ace validity ( Construct validity ) validity References
TD [ I35 4T HCN4
B, T 45 K B
Sbi HON HUbh g ) 8 JE R REN: SD KEREL G Z Bl HIENQ =Y IS e INE
TD £ [ 75 ok 45 RASCEIEST ST HONA BT R sl (g e i) Ht 120 x 10°
A o 9TD BE ML R PN S HCN4) %53
feithi HNa pigk [EI0 D MAMIAEAEN)  WEEOME g iy gy, ey (HODRERIE
™D natient HCN4 HpiAk Serum from R The anti-HCN4 antibody
| patient - serum Microinjection of TD patient  patients with . in the serum of TD / [17]
with anti-HCN4 .. . . . . Stereotypies, . . .
libodies ~ serum containing anti-HCN4  attention  deficit ine. hyneractivit patients  is  relatively
an l.f.o dleb ) toi antibody or purified HCN4  hyperactivity grooming,, fyperactivity high, which can react
EJ(?NI:: tibodi an antibody into the striatum of  disorder or with the 120 X 10° protein
antibocies 8-week-old male SD rats healthy controls (HCN4) in the rat brain
tissue  ( cortex  and
striatum, thalamus ).
YL GAS IgM 159 Jiz
EiiliE R INLS
SR 2R DX (R A R AR
B AR B iz 2 i )2
T GAS IgM ALRES WURAT 17 IX380) TR, Il i
62 ~ 34 [ BALB/ X FIZIBE AT A B GAS T Fos REGUEESUNL
HU GAS IgM 50 ¢ /MU FHSHHL GAS 1gM B GAS LG i €0 MW B ZIRAT N 50 Anti-GAS  IgM s
2NN FA R KLI; Ik Mé’ 7 KLH IgM 2Hi% 3l deposited in the cortical
Anti-GAS IgM Subcutaneous injection  of A t'—G%\S 1eG Head bobbing, sniffing, and striatal projections / [20]
monoclonal anti-GAS  IgM  monoclonal nl,] KIH Itl’\’[ " intense grooming. No obvious  involved in motor control
antibody antibody into male BALB/c antt & stereotypies behavior in anti-  (including the caudate
mice aged 2 ~ 3 months GAS IgG group. Anti-KLH  nucleus, nucleus
IgM group activities accumbens, and  sub-
regions of the motor
cortex ) and stimulates
Fos-like
immune responses
FEBAAT GABHS 51900
PBS A 3 1) SIL/) /) B
CHEA/IN R 910037 58 1 2
IR AR 6 i PBS 1L ; T BR
et SIL/T /N B (32 44/ J IgG # NP P
, éfu)r #J%[gﬁ i J%ﬂl;f;#fu]k GTABH}?S Eﬁ ?%‘%ﬁ EL A7, BRAT 0 T A
B GABHS 2) ¥ % o PES I35 TR THUAMREE TS S R0 2 A DX )
ERLH/NERI I : H AT I 1¢G HURL
) . Serum of SJL./J mice (donor PBS serum. IgG- . . .. .
Serum  of mice . . . . '« Rearing, grooming, these IgG deposition in the / [21]
. . . mice) immunized with PBS  depleted GAS . . .
immunized with . behaviors ~ disappear  after  hippocampus and
- containing GABHS  serum. pPBS . .
GABHS homogenate homogenate was infused info  mouse  serum; injecting immune serum that  periventricular area
immature  6-week-old male  IgG-depleted has eliminated antibodies
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Table 3 Direct injection of immune factors model
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[ Abstract] Airway remodeling is one of the most complicated pathological characteristics of chronic asthma. The
establishment of an animal model of bronchial asthma with airway remodeling characteristics has great significance to
evaluate treatment efficacy and to elucidate the pathological mechanisms of chronic asthma. Based on the analysis and
comparison of published asthma animal models, the method ology of feasible animal models of airway remodeling for
bronchial asthma was summarized in the current review.
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BRRA Y, R, F B 20 i 5 A S Ta] 5 40 i, <
TEANEEFUR, SGE - W WL R, 1 Bz 27 4E 4L,

HATOE, JEMFBGEES, B L7 s YRl
I3 AN B, SO O . B IR TR
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Table 1 Airway remodeling model of asthma with different allerge

ANFIRHREO T

Different ways of

HHE  OVA /7HDM

Stimulation method Sensibiligen (ne)

Adjuvant

S E]

Stimulate time

0 20 pg OVA 5 2.25mg FAKERNY 2000l AT
M8 20 pg OVA in 2.25 mg/200 uL Al(OH),

G
OVA
- 19%0VA (w/v) 1)
TR TER+ 0
E S 20 pg OVA/2 mlL Al(OH),/Mg(OH),
Intraperitoneal IINEEN

injection(ip)+ OVA
sol inhalati :
acrosor iaation - 1% OVA in saline! 7

long time

1 mg OVA T8 100 mg SR T 1.5 mL A8

20 pg OVA I T 2 mL A AL FRAI SRR G

5507 14 KIS

Do, 7, 14 ip

55 21 RIThh, BRKEEAE 30 min 8 J]

Form D21 30 min each time, aerosol inhalation,

eight weeks inhalation

550717 IR0
Do, 7, 17ip

5524 ~ 26 K, BFRZEAL 20 min, Z 5, B 1
WS 1T A
Aerosol inhalation, D24 ~ 26,20 min, aerosol

once a week, 17 weeks

i1 ~ 8 KIEEEST

A Tmg K DI ~ 8i
ORI 1 mg OVA in 100 mg AI(OH); in 1.5 mL saline P
OVA
c3 = SN/ d i
B (18] Hh 2 d 46, BK 30 min, 8 J
OVA (0.1 mg/mL.) Once every two days 30 min a time eight weeks
- »s 25 mg OVA ¥ 175 mg EEMEAIRI 55 14.18.22 26 RIEMETES
gﬂvff‘EH ™2 25 mg/mL OVA and 175 mg Al(OH), Dl4, 18, 22, 26 ip
5532 ~ 38 RKAEHKZA 30 min
_ [19]
\ 1%OVA(w/v) D32 ~ 38, 30 min a time
IR : VA TSR s
OVA - 00 pg OVA I TESALRR 55 1,14 KIEIEI
P& 100 pg OVA in AI(OH), D1, 14ip
5519.21.23.25 27 FARKZEAL 30 min
" - 1% OVA(w/v) ) D19, 21, 23, 25, 27 30 min a time
UEEA aerosol inhalation
OVA 0 10 pg OVA T3 1.5 mg 1200 L A BER K 251,14 21 KI5
H& 10 ug OVA in 1.5 mg AI(OH), in 200 L saline D1, 14, 21 ip
- 926 27 33 34 47 48 R334k, BHK 20 min

OVA (1% w/v in saline)' 2!

D26, 27, 33, 34, 47, 48 20 min once time
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k1
R ] ) )
ARRBUTE gy ova /HpM 1) sl
Different ways of Sensibili (pg) Adiuvant Stimulate ti
stimulation method ensibiligen ng ljuvant imulate time
BRI 0 20 pg OVA ¥ T5 2 mg ST 500 pl. PBS 20 450, 7, 14 KIEEAST
OVA B8 g OVA 2 mg Al (OH), in 500 pL PBS DO, 7, 14 ip
2.d 254k 1Y ERK 30 min, 2 4]
— [22] ) B
OVA(4%) 30 min a time, two weeks once every two days
SR " 10 mg OVA T4 100 mg LA 50,15 KIS
OVA M& 10 mg OVA inl00 mg AI(OH), DO, 15 ip
PN [z BRI 30 min, 1 J8 29,3 A
Rats OVA(2%) 30 min a time, two times a week three weeks
10 g 10 pg OVA T 225 mg ZAUKIRT 100 L W 55 0 7 R0
S 10 pg OVA in 225 mg in Al(OH); 100 pL. 00,7 ip
Bkl s : o
Intraperitoneal : Sy [24] HHRFFA 15 min, 1 A 3 1K,2
i OVA (1% in PBS) . . hree i K K
injection + aerosol . R ; 15 min a time, three times a week, two weeks
; ; i VA T34 A ©0.2 mL NN
inhalation short time 0 s g;ﬁg OVA T 4 mg 2K T A3 5112 TSRS
N 10 pg OVA in 4 mg Al(OH) in 02 mL saline DI, 12ip
OVA - 5% OVAL>! 518 ~ 23 K HREAE 17,30 min
¢ D18 ~ 23 30 min once a day
5526 ~ 55 K WEZE 2 R
—_ 0]
3% OVA D26 ~ 55 atomization twice a week
. 20 pg OVA VAT 20 mg AL(OH), T 02 mL 438 .
S il ¢ : 550,14 TG
OVA WVpg  H#K DO, 14 j
20 pg OVA in 20 mg Al(OH); in 02 mL saline S
v 5521 ~ 27 K HREAL 1 K A5K 60 min
¢ D21 ~ 27 once a day 60 min
5 25 pg OVA T4 2 mg ZUELAIM PBS 25 pg 450 K 25 pg, 55 7 K 100 pg MRS
SRR M OVA in 2 mg AI(OH), in PBS!?" DO 25 ug, D7 100 pg ip
OVA - 100 pg OVA T A& ALY PBS AL 1R,
He 100 g OVA/100 }LL AJ(OH)3in PBS Once a week 7 weeks
100 pg OVA ¥ T35 2.25 mg FAMIAT 200 pl. e
100 ig  PBS 100 pg OVA in 2.25 mg in Al (OH), 200 ?})%xﬁﬂgﬁ(ﬂff
o bR
T gy PR L PBS!%) PP
Intraperitoneal OVA 100 50 ul. PBS 9521 FIFIREAZEAL 3 1,6
injection + nasal He ® Form D21, three times a week, six week
inhalation long time - 100 pg OVA T 100 wl. SURILASAT 551 TG
S B8 100 pg OVA/100 pl. AI(OH), > DI ip
OVA - 100 pg OVA #F 200 L %5 LARIY PBS 5 8 RIEETEST
B8 100 pg OVA in 225 mg in AI(OH);200 uL PBS D8 ip
HRE 1,5
30 pl PBS Once a week, 5 weeks
- 100 pg OVA ¥ Al LR 58 0,12 RISIEES
SIEEN HE& 100 pg OVA in AI(OH), DO, 12p
WA ) OVA % 50 g OVA % T 50 pL PBS 50 pg/S0 pL OVA 45 18 ~ 23 Kiikd
Intraperitoneal H& o pBS DI8 ~ 23 nasal inhalatio
injection + nasal 0 10 pg OVA JAF 100 puL A:3EK 10 ug OVA/100  450.2.4.7.9.10 KIEMHEH:GT
inhalation short time  FRyEHE e L in saline 3! DO, 2, 4,7,9, 10ip
OVA » 20 pg OVA IAT 20 pL AEFRERK %5 15,18 21 Kiish
Mg 20 pg OVA/20 pL saline D15, 18, 21 Intratracheal instillation
AR+ HDM JEJEEGT
e 50 . DO0,7,14
Intraperitoneal JR e HDM ip
injection + aerosol ~ HDM HDM jf s3]
. . 25 D21 ~ 23
inhalation He HDM aerosol inhalation! )
HDM {rg.j % [33]
. I pg . Lo (3] DO
B+ HDM intratracheal instillation "
Intratracheal JE R 10 HDM {ifj5 D6 ~ 10
instillation + nasal ~ HDM He HDM aerosol inhalation
inhalation 10 HDM {5k RS 3 K5 A
M8 HDM aerosol inhalation Three times a week, five weeks
S A . N
N ol R HDM 785 RS 5 K5
erosol mhatation HDM Mg HDM aerosol inhalation* Five times a week, five weeks

short time
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P LRI 2T, B LT LS. (1) K1
AL I8 I T OVA (I T AL(OH) , H) 3, OVA
AR R ik A 3 R Sckt e B S
BRI BN R 20 g, S AGBS R AR Ry 1%, 3
Hh— i SR FERE AR RS 14 d AR T AHR, SH
I REIRA I, e SRR 1 D0 S S A S
B ATIER i A B IR AE, (2) R i s 1
5 OVA i, OVA F k%, 8 Fi ek o, St
9 OVA 25255 Beia M 25 mg, Hofl /NI 10 pg
B 20 pg OVA HEATEC, K BUH 1 mg 303 10 mg
1) OVA HEA TS, BUBORETE 2 ~ 3 WG ORI
B OVA WL HEITE 1% ~ 5%, iR P i 0
F2 B XA T R U e OB, TR SR B
AN F Y BRI, (3) KA 8L, Ik 1 46 OVA
R, OVA T 53 &, R FH I 7 ik 1 364 3 0 S
Mk gt #E 40 Balkrishna %57 OVA 45255
4 DO(25 wg) D7(100 pg) , WAL FEH ] 100 pg
OVA 47 7 R ; Yang 55725 IRl 100 pg,
JH 100 ng #6475 Wil # ., Chen %" SUigS F 1Y
255100 pg OVA,JG45 T 100 pg #7804, 31 18
W, (3) s p dh 2 5 e s 4 R
5.100 pg HATEI)GIELE 5 d 50 wg OVA i &%
K LEH 10 wg OVA MRIE S K .

AR, KR L L OVA 1E BB E, 18
PER Y BT RE AT 0L A 2 Wi (9 R 0, EZER IR Th2
UL A R T 5 00 3 b RE | B 455 g T P A i
B, SOE S ROUME ) Luo 25 R ] 20 pg OVA
T 200 WL 5 2.25 mg AI(OH), & 7E DO . D7,
D14 PEATHE I 5 80l D22 ~ D77, %4 8 JH, &
J& 3 R, 5K 30 min, F 1% OVA #4754k )5
Pio ANERR I ACTE H (OB RER R | B R A
ES | R N O A B T L AN TR e S R )
DR S A IR, The ZUAR IR 736 22, itk obh 7
— SR PRI W AR A rh ST R BN (AHR ) T
RAEAEIRIGT 1 UGS B RIS R 2 OR8] , &
TR ARG 10 PRS2 95 J7 58 (AN [R] i A A2 4k

Z PRI AL | Sharma 252 Bl OVA (100 wlL, 0.2
mg/mL T 2.25 mg AI(OH), W) 7€ D1 #1
D14 47 M8 I 5 80k, 78 D28 F OVA (20 L, 5
mg/mL ¥ T saline W) 3 &, K IAGE & RN PELE
24 hJG EFE, FE 48 h R KA RIIE R {H, Kung 455
JiE 1 VE S5 OVA (500 pL, 0.016 mg/mL,2 mg Al
(OH), %W H ) 7E DO D6 EhiL, SR J5 1 0. 5% OVA
TERL R A PO 1 W B E] A 30 ming, i () 9% i 77

6 JINSERTE I, TLAN, 2ok AR R e > <38 T 4
SRR EEAR AL, LG I R AN AT 4k Ak, b Rz 20 A G A
37 I

T vk i e A R S R 9 AR AR
W% 2 Fron . (1) FH 50 wg HDM B8 s v 808U |, 1
20 pg HDM iEZE 3 d i s #0730k 5 (2) HDM <4
WA 1 we 8BS, o2 5 d 10 wg HDM 35473
KOS5 R 3 L ; (3) A 25 pg HDM
HELE S Ji S,

SERRITEE R R b 22 R FH VR B 1 B
JEfI ) e U L B A , U HR A N SR
M RAE , 5 N S W 19 & SR 2o B2 | o B R B AS ]
SPERIRLR S RS LIRS B 2 A,
A SE NI T SN S IR T I A A
1E 6 JHNTEATE R,

W Wi A58 184 50 ) A 43 B W g 1 2 9o AL ) R 3
AR P AR, AR SC RO [A] 5256 7 58 v ik
PRI B AR AR | SRR IR ] Y S [
M BR R 2UE R 2 A, AT R,
SRS i AR SR 40T, D) PN R R B AR R S
N, DA B Ik bR OR R, 2 AR
i S TR A B BE 2, Al R TR, BT
DI RRH - A 00N A 02 i 1 o BRLRRAIE 1 42
AR (4 RAE SN AV YA AR I BT 2 JE
J& , F OVA 1B 3T e A 50 2 [A] 25 1 ZEL A L, g
()RR (EATE SR AT A B 3 P 25 5, $ s LT T 95 K%
TEAENT A, Deng 251 A AR 925 BN /N
SAERERE TR | [R) NS0 Wity 110 o B R I — S 3E ST L
HA RO ARRL, UNHG ST IR, 0 g 1) 12 PR AR TR T 2
Hifi F OVA 1E M $0 5, BALB/¢ /N BUE g 5 7Y 3
Y. L, L LLE TN R 18 2 s Bl 4
R AT 358 FHMEME BALB/¢ /N, 1 Luo 251 iy 1
7%, D0 D7 D14 8IS 5 20 wg OVA % T 200
pL 7 2.25 mg AI(OH), IREWH, A D21 A2,
FEN 1% OVA %1k ,8 J8, B3 3 ¥k, K 30 min,

FATHA 58 & B, /N B 8 H =3,
T3z by FH 3 02 g A TR ) A SO0 AR R AR,
DR R S i S VAU E I B AN [ Y S 2= 2 M
W RIT . AHIE, /N B A AR 7 A5 /)N | a3k 53 B i
A KRB T @R B A Fr S fik i
FEARREZ  (HAH N A PTARFI S 3 RN R T I g
R RLE S K Bt T e e A AR S
S58 5 NARAE L, A0 52 ] F PR RN 28, X F RKER 4
BheE L i AT A BRI, T, AT N, fil
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Table 2 Pathological characteristics related to airway remodeling in asthma models
TR . R RVEH
N &5 o aBLEES Sy . X o —
OIS wy TEER g TOT MR mowm wewm mew s
Different ways . Mucus C e M+ Thickening of Inflammatory Airway
. . Author Collagen . Airway  Goblet cell . . ..
of stimulation denositi secretion fibrosi b lasi Th2 cytokine  the airway cell hyperreactivity
eposi1tion 1Dros1s €] asia
method P yperp infiltration
M+ Luo ZgL16] +++ +++ - +++ +++ +++ +++ +++
FALKM
,In_tra}?enm,neal Flanagan %¢[17) +++ +=+ +++ +++ +++ - +++ +++
injection(ip) +
aerosol inhalation
long time Huang 4 18) +++ - +++— +++ +++ - +++ _
Deng 4[1°] - - +++ +++ +++ +++ +++ -
B+ 256 S Sharma 2:(20) - - +++ 4+ +++ +++ +++ -
.In.traf?erlzn.nf;ai Prabhala 2£[21) _ _ et _ _ _ - -
l]’l]eC won lp 4‘@’22] _ _ _ _ _
acrosol inhalation ~ Cheng ~r A A A
short time Ge 2:[23] +++ +++ - +++ +++ +++ +++ -
Anatriell Z5124] +4+ e+ - - e+ - 4+ -
s+ K Balkrish 25027 +++ +++ +++ - +++ +++ +++ -
. lTltra,pemoneal Yang 4128 +++ +++ +++ +++ +++ - +++ -
injection + nasal
inhalation long time  Chen 4% - - - . e+ —t+ et et
JELIEE +ig 5 S 10 An 2 130] e+ e+ +4+ +4+ e+ - +4+ -
Intraperitoneal
injection + nasal Boldrini-Leite
inhalation short time EHE B et e et et e e B
JELIEE +iRg 5 1) Yao 2(32] e+ e+ +++ - +++ - +++ +++
Intraperitoneal
injection + nasal
inhalation short time Debeuf &l et - - Tt it - tt -
AR
Transtracheal . hee T34
L McAlinden 2134 +++ ++ +++ - - - +++ -
injection+ nasal
inhalation
TERIFTE 2 iy o AL T A i A v, B B v B 3] (8): 959-967.
SOESIL LRl , N A S| EE PR N , £33 4 41 [ 5] Zosky GR, Sly PD. Animal models of asthma [J]. Clin Exp

B IR BRI AL A S 33X 867 125 O W Wiy F 5
2GR R AR 0Rr 1 S R Z HR B 2 TT Aok
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N o AEBT R H AR A B T 2 M HL 1
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Breeding for resistance strains in flies: a review
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[ Abstract] Insecticide resistance amongst agricultural pests and disease vectors are an increasing threat to human
health, and the production of fruits and vegetables with the overuse of pesticides is causing serious ecological damage and
environmental contamination. The breed of strains with resistance to insects has become an important laboratory approach in
studies on resistance mechanisms and insect-pest control, and has gained growing attention from scientists worldwide.
Research on breeding strains with resistance to flies, which are one of the widespread agricultural and public health pests,
can also provide reliable data and the theoretical basis to understand the resistance mechanism of harmful flies and for future
pest management. The present review performed a systematic summary on the following fields. First, we review the
resistance mechanisms of flies and other insects, exploring physiological, biochemical, behavioral, genetic variation, and
symbiotic resistance. Second, we review four cultivation method frequently applied for flies, such as topical application,
dipping, residual film and spraying. Third, we summarize the identification method and influencing factors of resistant
strains, such as virulence determination, resistance multiplier calculation, gene expression, and genetic variation. Finally,

we compare the recent identification and breeding resistant varieties method . In conclusion , this review aims to provide
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significant application value and research insights for studies of resistance mechanisms, resistance monitoring and integrated

pest management.

[ Keywords] flies; resistance; resistance strains; breeding
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[ Abstract] Alzheimer’s disease (AD) is an irreversible and age-associated neurodegenerative disease with unclear
etiology, and is characterized by a gradual loss of cognitive and memory functions. At present, investigation into the
pathogenesis of AD and the efficacy of drug treatment has become one of the hotspots in the field of brain science. It is
challenging to select proper experimental animal models of AD because of its complicated etiological mechanisms and
pathological changes. This article gives a detailed review of the characteristics of multiple laboratory animals and related AD
models, as well as the method of model construction. In general, AD animal models can be divided into natural, physical
intervention, chemical intervention, genetic intervention, and other animal models. This paper has summarized and
commented on the method of models’ construction, the changes of pathology and applicable types of experiments, hoping to
provide reference for researchers to select and establish experimental animal models.
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ARLLE EORAR 5 (H 3% Z [T AF TR — S 25 5
BEAN, SR RIS T 1Y 8 00 P | G B S R R
14 52 ) S22 W 800 1) T S e 3 T 52 i 4 R 2
FERCRIL TR R

PRI, 3P4 32 14 59 30 Bl ) A A 2 i Dk —
TR 25, EET, PTHIARY AD Sh R0 4 . A
SRENPIRAS N T P PR 5ot A Sh Ay -
TSPt
2.1 BARNYEE

R AD R EE K EEZ 7,
F SR S s 24 DL i 2 ARV AD 19 % o B il
AARE . — 7 HAT & 58 B8 A BRI
T — LT N T AT N RIHAES 5
PUERIR 2 FE AR H R S BRI O
BRL
2.1.1 ASREERA

WERTE DY) (ki 2K SRR s Y,
PARAE N R K2R3 H) F1 NS i 3 B A AAAE (i
FITNRE T RE ACICRE IR ) He A i AR AR
ATETIA R, 7] B R IE R, B8 Zh Y 1Y 2 A6 5
AR5 AD BEAMEL, EREINYA 2 B L HIE K
AD LAY R BURRAE (TN yE Ry FE R AR, AT DA
TI A B EAS AD Z ] 3¢ & /) H < i
GEH R R S RN R L, N U
WfE 12 ~ 24 AR, K2 21 ~ 32 A
B R H T AR O 8 K 2K E
TRFTRE T i A vh A8 A AR B AE T, 33
S 2 1] 22 S M 1 DR B2 P B ) B e B
LRI,
2.1.2 PR

IR B B H AR UK 2% Takeda %12 B
sk, I K Ay &4 R P & 4k /N B ((senescence-
accelerated mouse, SAM) , (U iR HE E X R P &
(SAMP) FIIEHR FE R R & (SAMR) . P /PR

WA, AT VRS W5 5 A SE P S
2B, R RORE T 8 nIE & w2 48k, vl
YER P RS S B FEEA . SAMP F /N RUAT 3
B AD FEA Y AR REE tau I 50 1 FEREIR AL |
M2 o0 F G A5 B P SAMP R Y P Y
SAMPS /IR T 22 AL VR AT AD i B AR AIE M i AR
KA, 2 BIAR 20584 19 Bk, 2 BN B
R shYsiR,
2.2 ANIFFEsd
2.2.1 WPl

DL AD %5 & A s BB R LR, SR & Fh
PP BO0 SE50 sl AT 1900, Sk i 48 AH 1 3l
BAY, BREBITEILER 2,

(1) IEmd e ot i A

REBRAE 105 18 DN g, AD i S il P FL
FEA 1l 28 00 9t 2K O B B L IR AR SR E S IR
INHZBE Y IE 5 5 748 T 2 0% 1Y IR B8 RE A 28 1%
7 B ABAR AR A G e i 2 — LA
WHIZE T & R MY S5 R INVAITRNCIZRE T
&, —J7IH, € AD B35 KN AA7EER ) 2 &
TUFNZE il ke i | L rb 6 I A ik b 28 e 1 R AR TEAR K
FREE L5 w1 b 22 388 0T A% 8 1 A RUCHE, DTS 31
AD IAHIBE A TR 55— i, & BENE A& I il
TEPEIESE  JIn 2 I AR A Y a3 i, O ELAR AR 2 Ik
FE BTG MR 5 30 2 e AR B & ek 2 ) B sy 1
SRR A Y B = 2 B, S BORR 28 90 2 [R] 9 A% 3
i, WAL E ) ADP

AT o T AR T A T 1 B
B BE 2R G IR | 3l W 2 [a] 2 ) TR XE FHC A2 R
A 17 i) 6 FEL R R A 12

(2) FUEB ks FLAE R

WF5E 2 W, 24 N 00 Y St 920 | Il A 12, i
TH 2 v 0 I L 87 1117 =0 oS 1 a1 B 1
K, BN ANCIZ B3 45 AD fg FRRRAE LB

T S5 4L 57 1 sh ) R Bh KOk ST AD B
A 55 BN S B B KA A P2 L U L 3 ik
ARAMEEEFLIE T, S A — 1 200 A 3 ik 1A 2E — ) 35
SNSRI P 2 AU 35T A Bk e 7 AN G R L
IET S kope A% 32 AR R g 2 L 3 3 ik fifi
il 20 24k F SR MRS Bt S [B) 2 2T e B

(3) b2 T Tmifsi

A2 T WA 3285 DL AD $EI5 & A 5 BB
PRI LA , 384 1) Sl Bk AR o DI D R B A
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Table 2 Classification table of artificial intervention AD animal models

les?/)ivg Sy
o St sk BRff ik B s R
Models Animal Chemical substances/ operation Injury site Advantages Disadvantages References
physical methods
B RUERRAnE .=
ik Wistar K Fl/SD - ) N I‘F“JAEI"JﬂHE‘MK%ﬁ‘r ) A E AR R
Cholin(;rwic il ) LY BLE T _ Vg T A Simulate cholinergic  tau SRR [31-32)
L P Wistar rat/SD Physical damage Hippocampal fimbria system damage, spatial No AP  and
2{:121 rat orientation and  tau pathology
mem(}ry |mpﬂ|n1]ent
27 04
?:ﬂ%g SD K R/ Wistar . R
Common x fﬂ/C57BL/6J . B Tt s, AMBERS Al B A R
carotid /N LyBLEEEiN _ ik Chronic cerebral  tau Jij [34-37]
éne SD rat/ Wistar Physical ligation Carotid artery ischemia, No AR and
liga:i}:)n rat/C57BL/6] cognitive impairment tau pathology
model mee
410 pmol,3 L,
i 5 A5z S, T
B 1 min, B DA% % (Bregma 55 0.5 mm,
BALB/c £ 3 min P35I 1.0 mm, IRE 2.5
IR AB 410 pmol, 3 L,  mm) _ _ [39]
BALB/c 1-42 brain localization  Lateral ventricle (0.5 mm behind
mice injection Bregma point, 1.0 mm lateral to
injection time 1  midline, 2.5 mm in depth)
min, needle
retention 3 min
Lt ETUOREH A 33 THEA AD it
E{L‘L{B’EH‘J‘ (ﬂéﬁj‘ mm,ﬁﬂ)}“%ﬂ“ Z.P mm,ﬁﬂﬂl&ﬂ;‘; M % 9 1Y "vanm
ETKSmin,,?ﬁﬁ' tFS}.O,mm,lJﬁl\:f@qzmﬁTH o ABﬁ%‘é%?ﬂ?{fﬁT
S min M2 2. 4 mm) . QLB‘U‘L R,g;gﬁ KR, R
AB TEAF SD KK AB 1 o/, 1 pl, 'lll‘!ie ) dor‘slald S,lde of‘ the 22010 ;F » ]?loes not meet ”
i SD rats 1-40 brain localization {ppocampal dentate gyrus (3.3 AB _ deposition, —the -
A S mm posterior to the bregma, 2.0  inflammation, learning  characteristics of
AB mjection,, 5 mm lateral to the right, 3.0 mm  and memory impairment the  progressive
infusion mjection llmcdl below the dura mater, and the onset of AD, AB
model i, NEEEE T incisor hook plane is 2.4 mm accumulates  at
retention 5 min below the interaural line) the injection site
10 pe/pL, B BUUEDS CAL X (RTR R E A,
REFES, 244 FREALTHIXIG 3.5 mm,
1 pL,5 min FEH 2470055 F 2 mm, UG A 5T
5¢, BEF 5 min i AN I S 3 mm)
10 pg/pL, brain  CAl area of the hippocampus on
SD K AB localization both sides (the bregma is the zero B _ [41]
SD rats 573 injection, 1 pL  point, the puncture point is 3.5
each on the left  mm behind the bregma, 2 mm on
and right, after 5 the right side of the midline, and
min  injection,  the needle is vertically inserted 3
keep the needle  mm from the brain surface with a
for 5 min micro syringe )
s L e WIBHIL A G S
pas g el e T ’ ’ I, LS Ac 2 i iz
Ibotenic acid zg j(ﬁ 1BO 5 pg/pl,1 pL #7.3 mmo) AB deposition and tau  No [44]
infusion rats Meyfnen basal nucleus (1.0 mm protein increase, and  neurofibrillary
model bghlr}d bregma, 3.0 mm next to memory impairment tangles
midline, 7.3 mm deep.)
XA P (i IXL l.OAAn;'m,EP?}Z‘ AB Eﬁﬂ,tau ?:Zﬂ[iliifﬁ
e 40 me/ke, tE g (TR0 ST 2.5 LA TURAERUR o, gy opop
SR PN K 3 min wn) . TICRLEL YL AE B
Streptozotocin - Long STZ 40 mg/kg In both A51des of the brain (1.0 AB . deposition,  tau No neurofibrillary [48]
. . S L Lo’ mm behind the bregma, 1.0 mm  protein
infusion Evans rats injection time o . " . tangles and
del 3 min d%eh’ll to the right side of the hypt?rphojsphorylallon, a6 Spols
mo midline, 2.5 mm below the cholinergic loss, 86 SP!
skull ) oxidative stress
LA S I R 26
SiE , ARG Z 58
150 mg/kg, &K T, tau B0 BB ORI AR I
D=2 FUE 1, 3% 25 T 4t itk ZRETLREIREE L) I
ol N 42.d B R T/ M Tissue oxidative stress — E4EHE
D-galactose  Swiss D-gal 150 mg/kg, once  Subcutaneous injection/  and inflammation,  No AB, [49-50]
infusion albino mice a day,  Intraperitoneal injection cognitive and  neurofibrillary
model continuous cholinergic system  tangles and
injection for 42 d disorders, tau  age spots
protein

hyperphosphorylation
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fexm .
o 5t Rk uft s B fiti B B
Models Animal Chemical substances/ . Injury site Advantages Disadvantages References
. operation
physical methods
TGRS A,
X AH B8 fiE A R
=S E 100 me/ke. 7 4 AR R, P& K, NFTs AT
] . b PRI RITIZEERG  AD
. ) . =EARER T3 60 d oy . A
Aluminum Wistar KR . I s S AB aggregation,  Modeling time is 54
. . . Aluminum 100 mg/kg, . S . [54]
trichloride Wistar rats . . . Intraperitoneal injection neuronal degeneration,  long, central
e trichloride continuous . N
infusion L learning and  cholinergic is not
injection for 60 d . .
model memory impairment reduced,  NFTs
are different from
AD patients
40 ng/plL,5 plL, R Tau & A2
P HEE S min,  MURE (ATKDE 0. 8 mm, H4k35 B MR 1L Al AR i FI . X
X A A ’ y N L 22T
L B 5 min JF LS mm, BELAEEF 3.6 mm) Al
T o SD KR 40 ng/pL, 5 Lateral ventricle ( 0.8 mm  Shows Tau protein T 5
Okadaic acid OKA L N i No [57]
e SD rats wL, injection  posterior to the bregma, 1.5 mm  hyperphosphorylation _
infusion R . e : neurofibrillary
time 5 min, lateral to the midline, 3.6 mm and AB ’
model . . . . . tangles
needle retention  vertical needle insertion) pathological
5 min manifestations
A B AR LAY
RN 4 BRLARAE, #
AR R W 0.2 mL/150 g, fﬂ@fﬁ&@fﬁp
SR . HELLTESS 14 d R et TR 1 S
N . Wistar < Fl . i3 . No typical 58
Scopolamine . SCopP 0.2 mL/150 g, . . Space and L [58]
P Wistar rats . Abdominal cavity L pathological
infusion continuous memory impairment
L features of AP,
model injection for 14 d _
nellrofll)rlllary
tangles

BLCRER IR S5 ) T 55 AN ) 4k 2 1 ok A0l A 2t
AD PR BT VA IR 2,
2.2.2 AR SRR

B—VE ¥y HE 2 1 LA BT B 1 1Y) 2 4F B ( senile
plaques,SP) J& AD fi HIFFIE EFE XK 2 —, AR IE
SPPARARLSE o o) il P 2% DX S T SR R BE AR 2R
BECAB o™ VAB s ™ ABas s ) e IE B 2P
15, SRR £ AD AL

IRERITEEE 35 ~ 42 d (i 52 0 R 38 B —
HIE T2, 5 AD 12 M R SR, I
Hh,AB 25y 15 B AR VS ERAL, A28 AD &}
RN TR ECIRES
2.2.3  FE TR PRI S

AD S BRAFIE Z — R I WY A 2 Tk
CIV RN R RO VAR g R S o S e
(Thotenic acid, IBO) ¥ A 5 % ] 2 12 5 #H ¢ 1Y
Meynert FEJFEAZ , 15 B Bl ) 5 B S Kk P4 #4248 o0 ik
& AR TR Tau £ H G HTRAE 5
SRR S5 A AR 4545 1BO JLRI A HIRAL AD
RIS
2.2.4  HENRG R TS

) 31 ) 0l G =5 3 59 5% Ik T & ( streptozotocin,

STZ) K me U i 355 e 1 A, 158 2h 4 o BRAH L 1) AR
DU tau 25 1S BEEBE IR AL DB RE T ik S L Uk
WA

STZ #5RIE AD 4 22 955 BEA 55 AR 4%, (HL it A Al
FEREST STZ J5 24575 3 AN H Ja R MEE AD 9k BLRR
fE HLBhsET a5 )

2.2.5 D-FUMEE A

D—2f F B¥ ( D-galactose , D-gal ) B4 18 714, &
51 & S 2L A AN RN S | 1T S BOR 4T
M,

MR TEST D-gal SR H 7 S M AR
SHOAHURR B HE T 5 52 5070 AR AR s A
Sof AR B R P AS HE B AR T AR A B g R
2.2.6 ARSI

SIRICEAE AD B LR A EEERDY
WA 3 1] /) BRI P 7 S — S A0 40 Ok 57 245 1]
2 ) IO Y SR R R AR A AR
RN, #h ZoTAR IR FE , 25 0] 2= 2 FlE 1L fg
MRNIEDY | AR R A S = S AR
S AL ST AR 14 Z2 DL K A 22 T AR | 0F T A
I AD R BRERAE

A TR = E A Bk EE AD Bl >
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2.2.7 W HBREESHEA

X] 1 ( okadaic acid, OKA ) 42 25 F B R liff 1% £
PR, 7 17 52X S Y A TR A7 8 T A R 2
Tau 2 H3f R

BAISHYITE OKA 155 Al LATE S 7 AR il 1g i
P , tau BERRTL 3G I LA SRR Bl DX Y B —TE A A
HAMER
2.2.8  ZREEEORTE A

7R K %5 B ( scopolamine , SCOP ) A AH B fiE 45 $t
7 M6 S FE AT A R IE B D) e R A RN AR AR B
WY MR AT L i Eh A 2D e RS (R =
tau 75 15 FERERR AL AT AR TUARAE AD ML (¥ g 2
Bz,

3 HEEIMRE

e BE TR S WSS R L agt A 2 10 kg JL S, o A
SPGB SCIE A A B A 3 DR A 080 , 1 BF
B—MEE RS s TR A S (R /R,
DECH KRB R BE ) 2RO N . PRS2 R O
SMBZE SR ) LR 8L LA ) AD R
PRRFIE

R R, 2SS AD AL H E %)
MIXR, FEAEMFERASE T APP U M G R
FH MAPT 2% PSENL #5841 APOE FlfiE & 41
o2 ik B fil & 52 1R TREM2, LA M 3 By AL 4
JERBTU) i BACEL (B4 1), M T AD
PN S 95 BRBR A2 AR il tau , iX SERERI £ L 7
FREMFEE A, U DF0 CE T tau, H APP
M PSEN1 B 5 AR WA A X, APOE SH & 5
AB DIFUE it #2, Tau SEHRAEF 5| A& tau FHHAE
RS PR B tau AR SR E R 1h B M 25 i 2
S5 AD JEHEARAE . AD FEELPRIBIR B4 FE APP F
FEPIBEAD  Tau R [ 75 JE B AL PSENT %% 5L A 45
B APOE F 3 PRI RY WU e RIS DL J 22 7 A
BRI HAREA L L 3,

VBV 22 i 5 DR R A DA B U7 9 08
T A S M EATI A AE B R4 S AT v FH AN [
BRI XT DI REUEA T ER 40 T A, T LAHS Bh Ak 9% &
PR FER Y | AR REIR WL s Al e 25 4, 7%
SEIN SRR SR H AT AD AR Y ity 32 S
B A2 T s I &R A LA T B K Bk,
FLAE LU ) oAt 52 56 v n] BB 23 1B H 505 8 3R

3.1 APP ®ZERFEER

AB VIRV AD FRFRMAR (1) B ERFIE 2 — , APP 1E
AR B LIFRTIAE 1, A AR AR, i RIA
AB FEFTLIEIL SP 54 AD fBEl FEY A,

U AR TR ook B Y ol R Rk APP 6T fE 0 S i
AR FoAE IR EE S AR DIRR B BARAE , (AR
RIS G DX 3 A 2t IR A 28 21 4 4 235 F BH I
LI ER
3.2 Tau ERHERIRE

Tau & [ 2 — i 40 6 P e FH R S 28 1) U7 4 G
B, DR A R E, H R TR %
R R A A AR 58 TR AR AE Tau B, FEEHLSR
PFF, Tau 1o BE RIFFIK L R S W 64, e HE 3 )
IR A , 25 52 H 5 U 45 & 1Y SR A g,
T3 Tau REMERRANERF TRE,

WRBIRMTRL T AD 835 Tau 8 I 57 &M 11
Bz N EORRE A TR AD HoAb B A
3.3 PSHEREER

M F 14 54k BBy PS—-1 FHEFN T 1 5
e ik b pS-2 B ILFE G E APP BT YT Z —
) y= oI G YIIE L, PS JE K 5848 i) 2352 M)
By WA B A W A A e M 1 T S e BT Ui
APP 8y U] 2,

PS1 HHZE A SR R ME AD (W5 WR I (H
TS AE R 3L PR/ B RY oh J1 Bl 3 o 2 11 B
P, I, PS 738 % 5 APP 5 HiAh e A 45 & fdi Y
K s BE PR 5 B BRI
3.4 WEEREESR

XU e D] A A S 7 B 2 R DR A AR (%) ity | 25
B 3 b — P BB L DRSS R AL T ALY . APP /NER
G B2 J2 P TE B A 50 AH LT WS 3] i 25 21 2
gLy | AfFRYL R, N2 Tau 1 PS FEPH 8 5] A F
APP /RS ST APP/Tau SURE SR /N,

APP/PS XU 3 [H /)N i o ik 658 AR, SE 3t
B HARE I R AB 1 £ | R AR BN FRRIE R
B, (HX AL S APP MR —4E | JCIRIE AR Tau
R, 1M APP/Tau XU 5E A /N BRUAT [A] B 4 B0 AR B
WG R & oL YR g 4G
3.5 SEHERER

AD S5 7E 2o b DR e s, B Bt R D) A AR
XU HEPRASTRIME DL 58 2 325 AD 19430 B AT
P, FE 5 A T 254 LRI e T AL AD
FA FRR AT
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Table 3 Classification of commonly used AD transgenic animal models

A HER AR R/ AT EIE/ITEN s {738 225 3CHk
Models Gene Name Mutation/ promoter Animal strains Advantages Disadvantages References
6 ~ 8 JIRRIITRIN AR BEY, I Bk A=,
T A GERREAEYE 3 A A BB A JE R rau 55
hAPP  ( Ind ), R s
C57BL/66 . . . _64
PDAPP human PDGF- Formation of AB plaques at 6 ~ 8 months ~ No  typical ~ tau  [63-64]
x DBA2 S .
B promoter of age, gliosis, cerebrovascular  pathological
amyloidosis,  and  spatial  memory  changes
impairment at 3 months
9 ~ 11 7 I Bl AR BER, Ji 54
Az G ED L FE R R AR 1 6 T tau J
hAPP  ( Swe ), Uyt B i) A ) S B s -
isoform 695, . AB plaques, glial hyperplasia, loss of - . _66
Tg2576 C57BL/6 No  typical tau  [65-66]
hamster synapses,, and cerebrovascular h
. pathological
PrP promoter amyloidosis appear at 9 ~ 11 months of h i
age, and space, learning and memory changes
disorders appear at 6 months of age
6 ~ 8 JIURII LI AR BELR , 1d BERE AR
ALBY tau B, BSR4 M Ie B
i I S AR AR 1, 3 SH I s "
T TEEAE 2k 3 TRATHI o 22 27
‘ AL R .
hAPP ( Swe ), Formation of AP plaques at 6 ~ 8 month L
APP23 isoform 751, mouse  CS7BL/6 ormation of A plaques 2 oS Ny [67]
of age, hyperphosphorylated tau protein, .
Thyl promoter . N neurofibrillary
glial  hyperplasia,  neuronal loss,
S - tangles
cerebrovascular  amyloidosis,  cognitive
and spatial memory impairment at 3
months of age
6 ~ 8 JTIRIITE I AR BEYE, eI A=
SERMANIR 28 50 F %, I ot A B R AR
™ R R I R
ﬁ’z,)?%j#.ib ihﬂdé[f BRI e qau s 0
< VDN R at v o TR
hAPP (Swe, Ind), Formation of AB plaques at 6 ~ § months s
J20 human PDGF-  C57BL/6 ;’ rma ""I,“l N P ‘;q“.E ° “1 . MOt NG typical  tau  [68]
APPE{': B promoter 'O :ge, gua ype@ asia, (.)ss ;) synapsies pathological
HE RIS and  newons,  cerebrovascular changes
APP APP amyloidosis, recognition and memory
transgenic impairment at 2 months of age and spatial
(=)
model memory impairment at 3 months
3 ~ 5 HitBE AL AR BEHL, T A
SR 2270 T 2K, L7 E B A AL
) TR A BT T S il
Eéﬁgﬂfv‘ﬁ’ﬂ ILHEAT P T A A s e T au 55
+ AR
- hAPP (Swe, Ind), C3H/He- Formation of AB plaques at 3 ~ 5 months o . 6
TgCRND8 hamster . . . No typical tau [®9]
C57BL/6 of age, glial hyperplasia, loss of synapses h
PrP promoter N . pathological
and neurons , cerebrovascular hane
amyloidosis, and progressive work and changes
spatial memory impairment at 6 months
of age
HE Y, T RSB N -
2 AR AB ?l%’ﬂﬁkﬁ %’Lﬁ:;’ A% T Y tau g BR
PP (S I % 6 A I H B AR s
APPNL-G-F (Swe, Ibe, Formation of AP plaques at 2 months -
. Arc ), endogenous  C57BL/6 . . " > No typical tau [70]
knock-in glial hyperplasia, loss of synapses, and .
APP promoter . Lo pathological
spatial memory impairment at 6 months
changes
of age
3 FHI IR A AR BEB, BT i
FIEMEEEE, 6 AR I 812 B B rau i 2
hAPP ( Swe, e T R
Dutch Towa ) i s
TgSweDI 7 > C57BL/6 Formation of AP plaques at 3 months of No  typical tau  [7!]
mouse age, gliosis, cerebrovascular  pathological
Thyl promoter S .
amyloidosis, and learning and memory  changes
impairment at 6 months
8 HHRRIE I AR BEHR , tau HE 113 E W i N
 JIIREDDI A SL lau - AR
W RO L et Ek 8 S LRI
BAPP ( Osaka ), POCIFIback- Pl )2 i No fmﬂe’” Lacties
APP693 A ° ’ crossed to Formation of AP plaques at 8 months of sente plaques [72]
mouse PrP promoter . . and
C57BL/6 age, hyperphosphorylation of tau protein, .
? . neurofibrillary
glial hyperplasia, neuron loss, and
’ tangles

spatial memory impairment at 8 months
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& JER S KA/ AN T EL7ITES st /35 23k
Models Gene Name Mutation/promoter Animal strains Advantages Disadvantages References
9 I Lk 7 P TR e A a4 L
TEMFEEE AT, ANTEMFEILER, 19
J ik B I R A SR O BB R TR A rau 5 PR
hAPP (Swe, Ind), I WL E&s
APP21 the ubiquitin-  SD rat Diffuse plaques and perivascular amyloid ~ No  typical  tau  [73]
C promoter deposits appeared at 9 months of age.  pathological
Cerebral amyloid angiopathy, with defects  changes
in long-term potentiation and learning
disabilities at 19 months of age
1 J I B B 2 b B b 22 e B
AB, 6 J RIS I LA IS AR BEHFN
JINTBE T 40 M JEE S o, 18 ) e i 8
MZICE R, 20 e ad IEGK AE 28 52
BLitisb 3 i i BURMEL S g kb 4 ~
6 H &I B A ) F0 AR A2 B D
T ARBER S RE ST R TR tau 5 FR
. hAPP (Swe, Ind), AB appeared in neurons in the E{AF
McGill-R- . . . -
Thyl-APP mouse Wistar rat hippocampus and cortex at 1 week. The No  typical tau  [74-77]
¥ Thyl. 2 promoter density of extracellular AR plaques and  pathological
microglia increased at 6 months of age,  changes
neuron loss at 18 months of age,
cholinergic innervation decreased at 20
months of age, fear response defects
appeared at March, 4 ~6 months Spatial
and working memory deficits and severe
deficits in visual discrimination at age
AT o ST AT
hMAPT  (all 6 0 AURRTHR u L, HETEK, 12
; A H BRI O B P
- isoforms , non- o ARHBE AR Bk 3
hTau C57BL/6 Tau pathology and neuron loss at 9 (78]
mutant ),  human .. . No AB plaques
months of age, cognitive and spatial
tau promoter . .
memory impairment at 12 months of age
§ J1 I i BB ZS P AR A% , 5k O
o B AT F e 3L A PR 2 (a0 e
i WAPT ChoNaR mied, 195 EERASS IR ot ap sk
A {Ted510 P30I L), human  (activator) x FVB eurofibrillary tangles appear at 8 months h (79-80]
Tau transgenic . of age, synapses and neurons are lost, ~ No AR plaques
CaMKIIa promoter (responder) . .
model and spatial memory disorders appear at 3
~5 months of age
8 JTH It B0 b 5 2F 2k 9 45, o 5 Y
A7 T AR AR 2D e A A
TauP301S g{ﬁi{ ( hll\rﬁ ( C57BL/6 x  Neurofibrillary  tangles  and  glial  ASHI AR Bk [81]
Linel9 or PS19 kt omouse T C3H)F1 hyperplasia appear at 8 months of age,  No AR plaques
promoter, and space, learning and memory
disorders appear at 7 months of age
AHBE AR TUAUF
AR Rk, A&
R bR UIEZ S i e
, METEE % Vel
PSIM146VKI PSIM146VK 129/C57BL/6 No AR deposits,  [82]
Neuron loss
AB plaques, and no
neurofibrillary
tangles
PS ik .
P bs A tau B A
PS transgenic " PSIP117 L P17 L B6D2 PTEVEI A HE & , [83]
model Can form AR plaques No pathological
manifestations of tau
. .y B AB UL
s maagaeisx AR TR
PS1v97 L-Tg V97 L C57BL/6 Exhibits  neurofibrillary  tangles  and . [84]
No AR deposits and
neuron loss
AB plaques
APOE2 inserted
APOE % w1th]'t 1 expresmzn I B tau 5 B
KRR regaec v Y E&s
Juh
APOE apop  APOE2 endogenous C57BL/6 AB HHZ No typical tau  [85]
. Knock-in regulatory elements Increased AR .
transgenic pathological
el and the  mouse changes
mo APOE 8

gene inactivated
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Models Gene Name Mutation/ promoter Animal strains Advantages Disadvantages References
6 ~ 0 RIBIIEAL AB BEHe, I T E
Sl R 44 T B 1045 30 ey A A )
m/hAPP ( Swe ), SRR £ T MR oy 0y 5 3
Y6 i th 87 ) T I e o
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[ Abstract]  Hypertriglyceridemia ( HTG) has become a research hotspot because it is tightly associated with
obesity, metabolic syndrome and diabetes,and is also one of the important factors of inducing acute pancreatitis (AP ) and
increasing the risk of atherosclerotic cardiovascular disease ( ASCVD ). The success of replicating animal model of
hypertriglyceridemia is one of the key of research in experimental hypertriglyceridemia. The paper summarizes the research
of hypertriglyceridemia animal model in order to provide reference for studying in-depth mechanism and selecting
antilipidemic drugs.

[ Keywords] hypertriglyceridemia( HTG) ; animal model; triglyceride( TG)

Conflicts of Interest: The authors declare no conflict of interest.

i = R U byperidycorideni, HIG) TR TG AT, D & TG 61K
M AE S Y BR300 i SO 25 IR I YE H il = (triglyceride-rich lipoproteins, TGRL ) Jill ‘T F1 53 i 4%
JiE (triglycerides, TG) = 150 mg/dl'" , HTG #Y & 4= R BN S TG W BR AL . HTC S5IERE AR

[EETE]EK A ARG H (81874413) , L5t BHE BT 2 114 (2201100000820027 ) , A i B2 252 22 5 4R A A4 6248 TR
( CACM-2018-QNRC2-C02) , L 5% 1 [ 25 K2 RHBFA 35 14 BA T H (2019-TYB-TD) , P gt 5 K B A BRI 55 38 L W 4 we Bt
I R 2GRS H BN BT H (2020-JYB-XJSIJ-004) .
Funded by the National Natural Science Foundation of China (81874413 ) , Beijing Nova Program ( Z201100000820027 ) , Youth Talent Promotion
Project of Chinese Academy of Traditional Chinese Medicine ( CACM~-2018-QNRC2-C02) , Youth Innovation Team Project of Beijing University of
Chinese Medicine(2019-JYB-TD) , Central University Basic Scientific Research Business Fee Beijing University of Chinese Medicine New Teachers
Start Fund Project(2020-JYB-XJSJJ-004).
[AEE BT ] IR (1996—) , % FEFR LRI A, WFSE 05 ) - MO AR 26 S5 180 Bl #5258 . Email :20200931079@ buem.edu.cn
[EEIEE ] IVEFR(1990—) , L, By FRmEST 51 14 WF 98 07 1] . P RS 5 MBS W . Email ; ziweisun@ 163.com;
2RI (1986—) , % WFFE 0L, -1 RS 5 1) AR BHEIR S 9RIESE &R o Email : lilingru912@ 163.com,,
e [ (5 A



b E SR S AR 2022 45 2 A5 30 %55 1 ] Acta Lab Anim Sci Sin, February 2022, Vol. 30, No. 1 147

3G TE FIORE R 95 % VD AR DG 2 75 & 2 M B IR ¢
pancreatitis , AP ) Fl34 1 3l Jik o83 4 i Ak 12
Ifil % ¥ 9% ( atherosclerotic cardiovascular disease,
ASCVD) AU (i R R 3 22—

MTT2G W) I8 16 )7 = IR I AE A B 24 H Al T
W& TG MPE AR, A4 2007 ~ 2014 47 3¢ [ 2
5 E SR (NHANES ) 208 W8 HTG 1 B 4 /o
R 25.9% P HEZ AW TT 225 00R 7 i858 1Y R
N 31.6% . HTG 23 i g AR b I i
MBS 3 2650, 2012 45 42 [ 8 A 25 2 i 7 v JIEL [
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F RB A 16 A D0 A 2 AT DAAR B bR UL 7 st 4%
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Figure 1 High triglyceride animal model and its mechanism
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NV Oil gavage Unknown
Mice LPL K Bl T LPL 3 (2
Defective LPL gene Decreased LPL activity[z‘ﬂ
GPIHBP1 3£ [H B 0] LPL {2
Defective GPIHBP1 gene Decreased LPL activity!>*!
APOAS JE[H 5k A LPL 3428
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apoC-T1 F K Bl ] LPL 35 120
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CPF J F gt AR
CPF injection Unknown
SR R TR DA Sk A a2
KH Fructose and sugar gavage Increased de novo lipogenesis[%]
= S . P
o BRI ME ML
Emulsion and vitamin D3 gavage Aggravating vascular calcification*!]
7 [46]
HHT Hﬁ:w?ﬁ&ﬁ o
Insuhn resistance
VLDL 43038 A, LPL 35 Pt A 147
JCR:LA-cp R . . [47]
Increased VLDL secretion and saturated LPL activity
&R APOC2 J: A ik ) LRI 3% 127
Hamster Knockout APOC2 gene Decreased LPL activity[ﬂ]
KR AR FF TG 41 VLDL 43It (55
Guinea pigs Diet feeding Hepatic TG synthesis and VLDL secretion rate increased!®
B AR APOC2 YIREB A 578 K A LPL 32
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Zﬁfrﬁﬂ APOC3 !{:{}%[ﬂ EJ‘E\. TRL ?%Ig/%ﬁﬂ
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Watanble heritablehyperlipidemic Rabbit
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