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[FES2S] R-332; Q95-33 [XEkinEMRIA [XEHS]1674-5817(2022)01-0003-08

Advances in the Application of Mouse Models to Study Digestive Mucosal
Immunity and Infectious Diseases

YU Shiyan"?

(1. Shanghai Institute of Precision Medicine, 9th Hospital Affiliated to Shanghai Jiao Tong University Medical
School, Shanghai 200125, China; 2. Oncology Unit, the 9th Hospital Affiliated to Shanghai Jiao Tong University
Medical School, Shanghai 200125, China)

Correspondence to: YU Shiyan, E-mail: yulab@sjtu.edu.cn

[ABSTRACT] The host digestive tract comprises trillions of commensal microbes, collectively called
microbiota. These microbes interact with a various host cell types and have a significant impact on health
and disease. High-throughput sequencing technologies have accelerated the identification of numerous
poorly studied microbes associated with health and disease. Genetic and humanized mouse models with
and without environmental exposure were established to study the roles of these microbes in human
physiologies and pathologies. Important findings related to the microbiota, mucosal immunity, and
infectious diseases in mouse models are summarized. Furthermore, challenges and opportunities in
leveraging genetic approaches and environmental exposure to optimize mouse models are discussed.

[Key words] Mouse model; Microbiota; Host-microbial interactions; Mucosal immunity; Infectious disease
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FIEH B LA BR AR MR TS A
MEEPER 1 TSE £ S M AR E A
R AR, RIEFRR, HHEGIEK
). MRAETEVIEER B A 0, ATRAARE |
LHRFREEVEVNS . BRER R L3, IR
KA FRERE A o AR I ERF
F/IN B AR B AT AT R R S e S A M o i e e
o EEER S, AR &/ N SRS
IR RBEEEREIA, BT EFHARASHE
PIELAExS AR AR 5 50 B S K HATL o

1T MEREEHERRSERERRAFTF
AN i R

M N Ak e 55 5 O e 25 f A=y mT ARSI
JH, MASHEY, THEREMED, (BT
REAIRFE, XOEFEaENEEIHR T Ik,
MR EARSIAL, /NGRS A B R 7340
MR, REMEESHMAEMEEH TR IER

PUERIE T3/ N IR S BEALAH ,  2/IN AR AL A A S
i e S R b S R T OB E R o R
VFEAMIE B 2RR FAMRBUNERE N £, (B2
EBNEL A TR 5 AJRAERNG , /NEIROA AT AR B
HIERE G, Al TR £ S MEY EERYE
T, AR H R 73
11 RERBEXMNERRRRAEESHKENZID
AR BRI R R A B R 1E E B E
Mo EE/NSE RGN, (HEHEER 7
EERE G AT S INE R R G, SRBUNSNE S
R R E N R e R R o E R R AR
(specific pathogen free, SPF) /I\ER A 6% 22 G ML T
NRINENB:, HTRESRTH BRI A 255,
L ARG S0 952 40 i 5 30 12 1 T B4 D B = A R AR
A UST T AR R B IS SR /N (dirty/wild
mice, BUESVEFAER) REmmsE I TREAN, &
BUNZRZAN G5 IRNETE R, 0 2 s 2 5 1 %
PUARI ST RN 1 R a =N Rl R
B EE I RARRL, BRI R 2
P IMAR Y R BER RN, 0] S Rde =/ N4
MR SR U R, 4 SPF AU N B
MR REYNESEARE, KIHEI
JE) I PR 2k 0 55 s N SN JE i 2 R SR 0A T - a3 A
L1 B RO AR B R A SPF 5056 2 /N R
T EHRHEE FEHE (rewilding), KIHEREZ
AN [E] AR R I S P AR AR AR = Y E SEA A, TR
B FI R 18 A AR A 22 5 V)
SN INER 7 B B R AR 45 e g0 2/ NRR AT AR R
RISREE, FERSEE s/ NRA TR IEYR 2 Bl R IR R,
PEARHI A I MR AE LT (azoxymethane, AOM) 5
HRFNFERERELEY (dextran sulphate sodium, DSS)
RO & SS B R R G ), BRI, AT
SR BRI FH I B VR D TR R BT RE e PP AR Y, RHXS T~ SPF
PN BRI AREXT B B RNEE , $E AT & T RE 2
B IZTOEA SRR 0 AN, KRR A
RESCMTAEY) 518 LR R G BAFRIRER R, i,
AT I A AR T ARTC E /N AT S TR AR
FEA, IEERER Gl Y TR SPE /IR I S
PR TEE 155, R R VIR 5 BN AR |
WAL AU B M o A P o R MR R T
(Porphyromonas gingivalis) BOFER EEERE,
SPF /NS AT S TR R IR SR A, i B TG B /N
REIREEE SRR AL P ik, RGBT
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FENRAEB G PO I 75 2255 [E PR A B /N R S e 7
BURYSEN , FFAECREA b5 PR 28 ) PR b 3 g AR BE 4
MR AR S5 OBE, A8 7R I PRAH ISR R
N FGiR RIS SR = H AL E R B ER -
12 NEREEEHERRSHIRERREXER
3SR Rz A

HMRNRE ARG SHTFELRATBHEL
15 000 AT A AZSAHESCARTIARY . Ak, /IR
MEEMS AR EEES, EHREREHENUNE
SRERER, & AR ARSI 5 ASAREL, RN
T BONB 58 AR W18 B AR B 5 R B DD RE A RO B
BRI 7R ARIE RN L TR
EMEARINEFR I, (NBEI 2 60% HIME, m¥ets
TGRSR T PN E S N AT AG: 249 90% FeA5 7, R/
SR BLAERR SR BN AT B 77 I A MDA RO 2 2 e i
ASFRERNH .

/NGRS 7RI, I AE TR 518 R
i N NN A e G Al S E AN e i
AfE, RO, mEhMEYRUEHE, AIESR
B R M ERIA T E 2 OAEE R R, e dE T Ak
FEGRATAA A RS, RN BRI . AT
DIRS RAEH R, Z25MAMEMRA, 5
STRRRRIIAE P07 RS b R AR AR R AR G R e
fHE R At Y bR A — 7 T R DAST AP AR
TR AR b B [A) R 5 KRR S N, 3 —T5
1] 5 [ 5 2 G e A I 22t DA 42 S 95 7 0] S5 R BR S o
15t % T FE /N BB AR B 36 PR AE A /)y BUBE 7R (genetic
modified mouse models ) 7E % 5& A~ [8] b Bz 41 s B 6E Bt
FA AR E B A o Hansson 18 - iff 53 /N4 18 iE
RedMUC2-98uTg ¥4 B [R/NR AR, ARSI/ RERRE R
EIREIRL, ATSEE HY RE M R A= D 2 73 FF s R TR R
BRI SARIRAAL o Locksley 78 /N A
FTEHAMP2£ 25 (interleukin 25, 1L-25) JEAIELAZL
R EH  (red fluorescent protein, RFP) F:[R3R1G
Flare25 /N AL, BLAH Jf PR 2R 0K 1L-25 B4 5 41
(Tuft 40H[) 215 IR B AR AR B HAR =1 )i
K /INI 2 BL G g R R JE A A R 0 o P IR EC A
A R R/ N, AR IR ERA VA RG22
WG A £ 2Ok, A ERERT DORTI B ALK,
Bl H R A A F RS M (nucleotide
oligomerization domain, NOD) {55 18 1% 520 iz 15 Ak
FRE RS o VA BRI R BE/ N B 7 18 TR Gram B
H AR B, TR IERIR R &Y 8, TR

G IIE 2 BRI SN, 5 SACIRABO G A=, M o3
FEZRRE R, DM T Bk B s Y 7 bR o 6e
B B2, Regl /255 —2Kha LR 4RI H1 5 2 Bk
PRI B R T 1 i b sz 20 S5 R B A A= P L X
ZH, BSRE A My - T 3 B
(interferon y—positive, IFNvy*) Th1Zfjffs 13!,

FERG AR P S e i 7, /IR B4 E
TREAESRE SR BB A S A &
BAHER T IEAE TS SINE Gy 3 A s 1) S B
TER o 18I BRI SR/ INFR R A 55 g 1 e AP 2H ol 22
SR kW T o0k (segmented filamentous
bacteria, SFB) #fi7E 7 [ Bz A AT 75 A MG VER A 25
H AlI-3 (serum amyloid A protein 1-3, SAAL1-3),
75 S RORyt TAIMIFRIA 1L-17 B, 5340, 1E5R5K
APBGTHIZE o5 (defensin «5) 0] DL Z 46 718 B 5 =
FE, BRI REIR 1L-17 Bk B, #E—5mid bt
B R BRI TR 5 /N B ST TR SFB 43 31 3% Kk Bl 5 /0N B i
Th17 4MLEI 5 FRES T, REUAEYIEE (L Rz 4R
T RIATI5 5 SAA -3 %0k [RIRERERB R b R A Y
R IR R AR U Citrobacter rodentium. EHEC 0157: H7
SRR Y-S Th17 Bhet. BAMTTRE, AR K
W%, BAiEILAE T Lactobacillus reuteri B 18 1 (0 5 BR A 6T
FITEYIAIS ARR (5 S8H, Y54 CD8aa” b R A1 A
B4 M s JF HDIE SE /N BRBS E 3E AR A A R
Tritrichomonas muris 5718 B R o] @ g K7 40
W 2 B RS S o R AR 2R S BN RS,
170 1 e R 0 P e [ 45 J2 Hh Treg AL RO A2 AL,
WEFF 7B Clostridia IV 5 XIVILAF, XETHFEA
%S E W Treg HIIHIZHAE ; WE— DRI F 347
RN, XEENLRE & AR REAS AT IR AT 75 5 EL W Treg 48
sl 1o, B E RO A E A ETE T oI
B, FFAEE RGO R R RS 11 fRkiEd
&, XU E M A RS IFNyT CD8" TAHML, M
G SR E EIE PR NS RE T, R TUMR S
TER 7, Rk,  ERABUNRZE R AR bR 7 %
FEDIRE, MBHAMDCER, SRt 7R,

Il PRAFF 72 & BV 22 9500 55 11 RE AR S K TR R 3 A
5 bl Kk R 2 s A R A AR A 5 SR
B 2 mA AR B S Ems, H
AT 78 A & 5 I R 2 Tl Ab & i in T 5 i g
2R T B RS, ST 5 BEENE
TR IE R GUR BRI IR R E R, R IE R
ARG EZ R, BB 7, Wi KA
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K CHR 3T (GWAS), HATC4EE Hi#id 300 DR
PER YRR (9, TEITRARIER , SR
RRBFARG AR MR A IR, MR TR
/INERARAL, AT CAEDNRE A /KT EAGIEIX BB (RITE R &
ey 5 R & RIS R EER . NOD2 25 1%
YTE R RVENAR AR R . FR7ERIL. NOD2 BERIRL R
/N b s AR AR A B D ARG R
H 73 W HEE ek, TFNy* b Rz AR EL A A A 5
A i A AR AR, SRR AZ R, S W B MR
153 214 B0R # Q0 Bacteroides vulgatus P =EFE _FIJE ;i
THETE B. vulgatus T FEHETRZL R 5 A9 NOD2 £ RIS
/NER, ATRAERRIE S AR B R 2, K i
WEENERRBES TR/, AIESREZE
Th2 5 Th17 0HE, T e HExT B 1 1R A5 5 5E 2 B0
RORvt" Treg ZHiffl; 1 HAEM RIESLH, HiF L EEE
HO SRS ), KR T AR
TEERHE R s R ER AR R E R o
13 IMNREE RS 5 PRI A

T N ORI A, /NEIREL A] DLE R
TREGEAIME, flan, FRGFEPTTIRE (Salmonella
typhimurium) JEFPIERAIRG . KRR, /NS
TG BRAEBLEREY 54 i A de ol A R0 SR 7 5
YIIE (Salmonella enterica serovars typhi, S. typhi ) IF
NREEGE A RN . (H2, ARHTUREL Toll FE32 1K
Tlel 1 BREE/N GRS (TIel 1 AR/ BRAIA S Tirl 1 5
DKITRBE ) X S. eyphi ZHIEE, FFAT R ARG FER R AL,
FUFRIE S. typhi FEH 98 Thel LERFE/INGS, AT RAFEB/IN
AR RS, KPS, phi BERGE BY, [AIAE,
FIA 1 B FH 224K (interferon—a receptor 1, IFNAR1)
B B /N Bt BE B U M AR AL 5 R (Zika virus,
ZIKV) G s B AR s R 1 25 T A
TR Z AR A TR A AG129 /N B AT AR H] JE S5 HA
75 IR B R FE IR I R IR R O, Rl %
NSRRI FT, AL e Sl B A A el
RIRGFE I NLBRBE ALV, SR fE i A N BE FE A
TGRS R AU K

6 BL5 SR A R AT IR N R M R e 52
&, NRBTINEFEAES AN REEEEEEA T
FEER R, THEREGA ST E P/ NR 5%
JRAERER T XMIELT, FREMBIERE TR
FARERNIFAC IS g /N o PERn, 378 & R E AR
RENRIRFT IS E  (Listeria monocytogenes) , &
F5 IR B GE K A B L B2 E-Cadherin, H A5 16

fiffERE R EE, NRETIMNE T, 5 16 10
AT EAR, NIMAKETEENKE
(internalin) AYRET. NI, BIFFHIAA R LR
S FABP JE 5 FIKEN A E-Cadherin FRIA kL, #o7EES
EER/NEBEAL, F SN bR A A Rk A E-
Cadherin, MTH{EFZ/ N2 HrRr B 72 5 7,
ERE, NFFTRIRE 8 SARS-CoV. COVID-19 E&Y,
FI%E T K19-hACE2 5 mAce2-hACE2 B BLRI/NER, ik
TERIR G Z R B AJR ACE2 HR R B F G A T R
M SR FR TR mA ce2 FRIANM A 5550, X /N
Bl —E R L] DUSHREIR R 2 iEk s, o B R N it
LHAL AR R R H RIA . AR R PR IR |
Y AR SRR 80

B LR AR BT R AR IR . R
YR U/ NRE IR, IR REFE A
ARG, HEIEC AR TS S8 D ERTS AT REAR A\ 5 At i 5%
NFEEFHEERNZ 5, ST X IR EM DS GAE R
75, AR RN IE 2 (SRS . FEHARIH A JRSMNE
IMHEAZANND . & & CD34 38 I 40 it 0B BE s iR AT A
TEA/INER, ATIE XS A\ G B 25 . BRI 25
JEJF RGO FT 0, 3 TR A R E LA A
SR, AR R E AR 518 R B AR r] DUR A ES
B A A S A AR A 2R 2 E 5 S T4 Bk
B HEL o R/ N . BIRIAT 2R F I, TR
IRSAE AJERTANIE (), FnEamociies, ERii. i
FFER GRS R L b, R ATERTH R T/ N T,
A 7 #F MERS-CoV. RSV, HCMV 2500 8655 25 /% 4 ,
HiE S H—E KPR AT S R AR s

2 MEREBEEEEESHMEYMEEHREF
bk

N ETAED AR NSRS B0 £ E Y
Wi, (EZ2EAHIA 7N Z R TRBE SRR FM:, ik
SEREHAE AR TR FE, IR SR sh iR
AL 5 S i AR B/ N R A ok o B T7E 800 /5 4R
BI/NR S ANBE I, X DFRT B BRI
RBLASRHE DIPR[0 PR, T8 B /NS
HIB TR A & EERALN ATE, IRATFEBIA
RALNZ AT RIEARFORKIE. HBPh, AHA
SR DRI (] IR DR 2 I £ RS D B R A b B2 2R
T IXRERNZ 5 EE EMAEV BT, NEBCR
FI/INAEAL (B A R N R Y e B PR /N
BR) 1ERATREG.
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LR T A AR S EE BTN R
NERALN G 58 SR o EZ BB 2 R AR A fiff 25 1
MR SR, ARMEME] L IR N E S
MR A REARMM YIS, FSEH T EE S
HAZEHb . AR R R BRI R IRIAA AR,
Al REFE B AL I A2 2 IN R SCR SR B A, IXToRE
RHERINEIG A, FA, INEBEAEZ AIE R
BHEGRSETE, RO REE R E I ATE NI E M EY)
DRI, X BE TV A% A AR e B ) SR T A A AR A
NI EER &5, AOMERERESETER
RUTIR T AL G L R i AR N A RE I, (NH%2
£ 7 18 R R AL A B AR IR AR /NVER (gnotobiotic
mice) fRATREXECABEBIRIIRE, FEEFEN LS
LRI TO R, X TCRERF RN T A7 R I T A o

FENENEME S, BT HSEE U A,
BAEDHUE LR R A, A, AJE4EEA S
FEAE/ NI P S |l T B R i R - B T B A A2
RBETH L F L AVRAN G . otk 8% 7,
b, SIS SR S e A 5 s S RORE B R
MRS L9045 RV FEAANE . HEOh, Sk & B b
/NG T8 Z LTi (lymphoid tissue inducer ) ZHff1, 15
R RMBETRE AR, AR B4 AR A 28
XL AR ASE AU R M TR B AR HETE
FOBGAGERR (), Jypafig iR, HEEmaiE N
MALMEEVEDUR, IR E MR ILRIE NI T+,
A b B A e 1 2 B - BX S e A o bk X A e A R
(thymic stromal lymphopoietin, TSLP) 5 234 DARI b
EgEkE %, XEm RGN T AR E 2
S5 %N,

3 BESRE

3 TR ESELENEBERBEEHBEEMNE
MBEESBEEREZENERXEZRRT

b5 s 188 B 7 R AR W R EL RS R, A
PGB R B A — DR, RE A AR B FE
R SRR — — 7. ATARER I 75
FRTERAR AL, S 5RBAHECHE, (H2TE
FEORG A A0 TR BR KSE_EARPERERRZE ] (Koch postulates)
SRR AEY SR MUEM A SRR T —
BB R EE A 7Y, T MR AT A
Y, TE/INRAT DR KPR HE R Y S ED T,
I ERX AR RN SLI TG, RERTHR
FAE, KELHIFRE G B e T RE/ IR, siEad

RINEREMIEFRIRG PR R, SRS ESE T oK
/AN, PAITEESZ S AR/ IN R o JE e PR E T AT /N
SRR, AT DR R R A ) B R e R AL [H]
HIEEIRK &
32 FEMEBEREIRNERRESARCNEE
BRARFR

MR RAUN R G R EE R S8 1845 TAR/NER,
AR FARROR I R EF B ek, M R%
R A () B A X 8] SCE 2 7 H1] (clustered regularly
interspaced short palindromic repeats, CRISPR) —~CRISPR
fHFXE H- (CRISPR-associated protein 9, Cas9) FAR
BERR TS FEE A AE N A R PR g A LR
4558 T B L TAR /N RRSIAL A A S B Y B
CRISPR F AR B HIFEAE i . 51945 (prime editing)
SR ERER SRR AR TR TR Y AR
HBOE/INEIE RN AN SRR BRI B B 5 —Fh
BEENE, BEEREE IDEFRRRIKRE, 2R ALk
HL AT LU B . BRAEE SN A RRE 75T
RRNFEER 7R P BAh, FIAE S Z T4
(induced pluripotent stem cells, iPS) FP&L@E s Sy
b, TRATAER AR E 7, KX A Be e 4T
TEABBEEAIT . BRI ST AE AT/ RS T B LI
et T, AR X S AR R B A AR iR A B
(B EZS
33 FEIAEREZSHIREBZYEZIAA
KR RMNNRIESR

He g B i AR AR S REPE AO/INERASR Y, T
B AR L TR/ NI S — N B T H . [l
EURERAZENLRRE, NS AFEEFEFEZER
MR 2P0 iR . ZAaRHXSHHANR, FHE
BREYY. REEMFEEFER, KA THEED
PRI AR e B RS sh A 5 2 TR/ NRARAE, I
N BRI A TN AREREFRAEN T A
RS HERY S K G T, B ey 3t S S e £ B I
Y52 IPPAN - T | NI R WA N e PR S E I ERPANES
I B[R 5 R B R A R i . BAN, BEEZ
HAEROR, REGERIERER, hAEEE5MEYE
R FER = EINF 5 . X2 A HdE 5ah sl
R RELS S, o HEsE 25 B IEH
KBTS, fEAMTRE TR AR AP AR EERR
55 o

(RISl (FE A B AX A FER HIRR,
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[ABSTRACT] Laboratory animals constitute a fundamental part of life sciences and help assess the
research level of biomedical science in a country or region. This paper systematically reviews the basic
conditions and social role of laboratory animal science development in Jiangxi Province. It also makes a
superficial analysis of the existing problems, pointing out that our province lacks basic research and
technological innovation owing to its weak foundation, deficiency of understanding of the strategic
positioning of the laboratory animal discipline, and lack of stable financial support. Based on the analysis of
the current situation, this paper proposes countermeasures and suggestions for the development of the
laboratory animal discipline in our province during the 14th Five-Year Plan period.
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General Anesthetics Commonly Used for Laboratory Animals
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[ABSTRACT] General anesthetics used for laboratory animals are mostly controlled drugs, and are
subject to strict supervision by the competent government agency in China. Many general anesthetics
recommended in the literature are either unavailable or difficult to procure/access in the market, resulting
in limited options for clinical use. Furthermore, not all laboratory veterinarians have practical experience in
species-specific anesthetic selection and use. Owing to these factors, general anesthesia presents a
common institutional challenge in animal surgical programs and serves as a bottleneck that restricts the
sustainable development of biomedical industries working with laboratory animal species. This article
summarizes the pharmacological properties of common general anesthetics and provides suggestions for
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general anesthesia in different laboratory animal species.

[Key words] Laboratory animal; General Anesthesia; Anesthetics
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KEK. BifE. RN SRBEIAEE T, RE 5 B MK
JERg, DR AR R R R P e

SR T 2O A A S, KIS,
FEE B AR, PRI 15 A B PR B 5 T RE s K
S AMGHA PO HE A SRR B RIS (7] o SRR i =]
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1.3  #%2%:-50(Zoletil 50)

#F 28 —50 X PR 8% KL W (Telazol) , /2 /2 7 P4 1
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Py, 18 BEFR A 30 min 7245 RUSMREFRERIN [H] . H A1T, &F
=50 FEENNARESIZY) . AR, BRI R X
RL, £P28-50 H BRI SR & FFEmNEk & 2 1

£722-50 HHE BRI £ SR RO 2 2R A, 1E
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NMDA) 24l , EMAIE TR R NRE N
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R RRIRRCR A [, BP2R-S07EM. R\ M. KRR
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40 min, fRAEETZE-50 1 22 BN A IR A AL FE PRI

SO, ABE ARG ALATES AT LS R A R R A
FOAEFACE B DO
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Fl e T B9A R 7 N =IR_ 2.l (Tribromoethanol
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T RIFE R Y, ERTTE, BRI AR, R
Bk, R, NREEIGR I RNz,

Bl i T TR VA VR B 1 e B B AR s e AR
pH FFE, ARl =1, ST F i T 5 B &AL
WA BRI I 2350, B LB A 25 AR P4
X ] REE SEEFE T I R B A T, BT xS s
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TP TR AT e, EORE S i T
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ST B T 255 [P TS H B A e k2
MEIR S, e shPnE B ™ B, R
FELSREBRIS R 07, s St sh e % B
Bt E RS EFFBE T, BRI JREE I
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PIEEME G IR b5 B B — e S R G, i
LA GERN 77U, RESERSTR, R R
PIHB IR TE R ZRIEE TR, fER. REFEERAK
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340 mL-min~'-kg ™' 7E8JEIRLHISD REAA, TEMEA
THER A RN A1 2] 5.3 min, {EHTPE 2 HREARE
2.1 min, X3 0H A TR %o 6 A IR I o SR 22 b L At ol
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RIS RTAR f5 23 HELF EAE IS MR U R R,
(R CalFER A HH R S I I )i A B B AR A s DRI
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T I AR L 2 i AR A B, F B B PR TE
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B, RUTESIIE S = I NS A R TR R 2R TR
B Y, EAPRER (REEEFR) 5. AR &,
TR A Al RE 2 RPN 45, DRI AR Ao F PRV R I
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K& AL N =G I IE 217 R U8 A A
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SEAVEMHER, FRtE—FerEoEy =, KER
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OIE BIFEMRE/N, BRI T X O IR I
RGO e E

KB VA RO 6 BRI A 2 21 BRI AR K
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XTSRRI R A MEZ R . HAl, BEIRK
FISERS STl A FEHEE K & I T 300 6k
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BERER AT ZG 2 Seqe R IR r RER A E . INSRE K&
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BRRk D BT o A B I
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I BAE B R, FRE SR R A i 4
MFE, HEEBXMENHE TS,

B R7 3H T B 1) B I A RS #S A S o
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FAEMENE, HAGIEETEMe A EMiETE, BAMEE
B o RER THES AR e ORI IRELE
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PR AN BN, X BER IR D T IR S B B #5345
e 12 ARG SEaG A5 SR ERAH = R b A IR
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R R AR fE . BRI RIbE . Y
TRNEUR B MR A Sk B @R R e, PR TH
GEIRIL, LR I GE A IR GR AR, SR
USSERARTA/I YIS

SHAMSGEEE, CRRBERSORE R .
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Table 1 Positives and negatives of commonly used anesthetic drugs
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R

[ShETS) FEFZEY; FAREERER

KERABE FEHDY

B8 FEFEY

AlEEtElE FEHEY; MBI, BEBIR, OME
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VRN i AR
22 %

TR AN IRRIR I R ) SE 3630 & — o RE SR
R, HTME. MR MERRZER, R R
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BESZHR, WUARERL 7 AIRIRIAES, FREEfS = HBIE £
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Table2 Recommended usage of common anesthetic

drugs
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FR42 2218,

3 INERIREE
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Anesthetic Effects of Zoletil and Xylazine on Bama Mini-pigs

XUE Laien
(Basic Medical Laboratory, The 900th Hospital of Joint Logistics Support Force, PLA, Fuzhou 350025, China)

Correspondence to: XUE Laien, E-mail: 137992781@gg.com

[ABSTRACT] Objective To study the anesthetic effects of Zoletil and Xylazine combined anesthesia on
Bama mini-pig, and to observe the effect of combined anesthesia on the physiological indexes of Bama
mini-pigs. Methods Thirty-two Bama mini-pigs undergoing surgical abdominal surgery were anesthetized
by injecting Xylazine (2 mg/kg) combined with different doses of Zoletil (3.0-7.0 mg/kg) into the muscles
behind the neck. The effective time of anesthesia, anesthesia maintenance time, and recovery time were
recorded. Body temperature, respiration, heart rate, and other physiological indicators were monitored
during anesthesia. Results The success rate of induction anesthesia at 3.0-3.9 mg/kg and 4.0-7.0 mg/kg of
Zoletil was 50% and 100%, respectively. When the dosage of Zoletil was 4.0-7.0 mg/kg, the induction
anesthesia time was shorter, the anesthesia maintenance time was longer, and there was no effect on the
recovery time. When the dose of Zoletil was 5.0-5.9 mg/kg, the physiological indicators were close to the
normal range. Conclusion The dosage of 5.0-5.9 mg/kg Zoletil combined with 2 mg/kg Xylazine had a
positive effect on Bama mini-pigs as the vital signs remained stable during operation.

[Key words] Bama mini-pigs; Zoletil; Xylazine; Anesthetic
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EE] BN FRARANSMNETFRKSHEBRENIERME CS57BL/6J /NG, WERNREFRRMKETETRIMERX
AFE, ARENEFAREXIRIZIHERSE, Aixk 100 R C57BL/6J /NG (MEZE) NS KSE, 54
203 (MFEEE). 4 NABHENE D IR IBEFF 55 mg/kg+ ERER EHIME 13.75 mg/kg. &F 2= 65 mg/kg+ R F= i
1% 16.25 mg/kg. £%3= 75 mg/kg+hBAFHIE 18.75 mg/kg. £F %= 85 mg/kg+ihEE FHI M 21.25 mg/kg IR B HTIERR
FE; MRBERFEKLE, TNRSHETIFHREGERRKR E (H20pL), HENBFHRER L, WRANEER
iF54200 LEY 0.9% SLINB K. M. ICRHILBESH/NRIMEESHE. RELEISHE. REBRERE. N,
RREAEREFR1d, B, XABMX7080 2B8MENSIFNNERSNEEER: AREaE. 858K
2E. NEF. FR FEHKAHRBRERNIERE C57BL/6J/NRRIKINERN100%. HEFRMEENIEE 55 ~ 75 mg/kg
el EERe MBS IERE, MBIERF. REH#ISHEOSTRETHTEMEL (#F £=0827, R
r=0.841, P{E19<0.05), REFESHBSEHMNERRE (1§ £=0432, IR r=0.410, P{E1Y <0.05). FRBE
AR, SHNBRNIFSHEERSYRBARLTHEZS (P>0.05). £it #FH55~75 mg/kg fFFREK &
ERERE C57BL/6J/NRABIRFHNMEMRERE, HEUTBTBEREATEEHMRENE, BRXE—
MR ERIREER £,
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Anesthetic Effects of Different Doses of Zoletil Combined with Serazine
Hydrochloride on C57BL/6] Mice

WANG Chengiji"", CHAI Qing”, GONG Hui', WANG Jue', WAN Yinghan', GU Zhengye', BAO Xu?, SHEN Ruling'
(1. Shanghai Laboratory Animal Research Center, Shanghai 201203, China; 2. Qingdao Municipal Center for
Disease Prevention and Control, Qingdao 266011, China; 3. Suzhou Kunchen Biotechnology Co., Ltd., Suzhou
200231, China)

Correspondence to: SHEN Ruling, E-mail: shenruling@slarc.org.cn

[ABSTRACT] Objective To observe the duration of anesthesia in C57BL/6J mice anesthetized using
different doses of Zoletil combined with serazine hydrochloride to provide an effective reference for all
types of mouse surgery and related experimental design. Methods One hundred C57BL/6J mice (half
male and female) were randomly divided into five groups, with 20 mice (half male and female) in each group.
The mice in the four groups were intraperitoneally injected with 55 mg/kg Zoletil and 13.75 mg/kg serazine
hydrochloride, 65 mg/kg Zoletil and 16.25 mg/kg serazine hydrochloride, 75 mg/kg Zoletil and 18.75 mg/kg
serazine hydrochloride, or 85 mg/kg Zoletil and 21.25 mg/kg serazine hydrochloride, respectively. After the
righting reflex stopped, one drop (about 20 plL) was injected into each eye, and the mice were placed on a
heat preservation pad. Mice in the control group were intraperitoneally injected with 200 wL normal saline.
Differences in the anesthesia induction time, maintenance time, and awakening time were observed and
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compared. The mice were fed for one day after anesthesia; serum was collected, and liver and kidney

function indexes such as alanine aminotransferase (ALT), aspartate aminotransferase (AST), and creatinine

(CREA) were determined using Hitachi 7080 automatic biochemical analyzer. Results The success rate of
anesthesia in C57BL/6J mice treated with Zoletil combined with serazine hydrochloride was 100%. When
the anesthetic dose was 55-75 mg/kg, the anesthesia was induced quickly and safely, and the anesthetic

effect was good. The duration of anesthesia was proportional to the injection dose of Zoletil (7 = 0.827 in

male mice, * =0.841 in female mice, both P < 0.01), and the induction time was inversely proportional to the
injection dose (~ =0.432 in male mice, £=0.410 in female mice, both P < 0.05). However, there was no
significant difference in liver and kidney function between the groups and the control group (P> 0.05).
Conclusion Anesthetizing C57BL/6J mice with Zoletil combined with serazine hydrochloride is a reliable

and stable method, and the duration of anesthesia can be controlled by adjusting the dosage.
[Key words] Zoletil; Serazine hydrochloride; Anesthesia; Mice
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Table 1 Comparison of the duration of anesthesia in each group under different anesthetic concentrations
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[ABSTRACT] Objective Using New Zealand white rabbits as an animal model, the effectiveness and
safety of a domestic porcine small intestinal submucosa (SIS) acellular matrix in repairing rabbit dura mater
defects were evaluated by observing the physiological state, clinical manifestations, and pathological
changes. Methods Forty-eight New Zealand white rabbits were randomly divided into a trial group (n=24)
and a control group (n=24). The domestic SIS and commercially available materials (control) were
implanted by surgery. The animals were sacrificed at 7, 30, 60, and 90 days after surgery for anatomical
observation and histopathological analysis. All the animals were clinically observed during the study.
Results Both SIS materials were able to heal the dura mater 30 days after surgery. There were no obvious
clinical abnormalities or significant differences in animal survival rates between the two groups. The
morphological changes showing tissue reconstruction were similar at multiple time points, and no
infectious inflammatory responses were observed following pathological histological examination in either
group. Conclusion Under the conditions of this trial, the repairing effect of the tested domestic SIS was
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similar to that ovserved in the control group, demonstrating that this type of SIS is an ideal material for

dura mater repair.

[Key words] Porcine small intestinal submucosa; Acellular matrix; Dura mater; Rabbit model
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Figure 1 Rabbit dura mater repair process at the indicated time points
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Table 1 Routine blood parameters in the two groups of rabbits at the indicated time point
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Table 2 Blood biochemical indicators in the two groups of rabbits at the indicated time points
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Figure 2 Histological changes in the implant region of rabbit brain following hematoxylin-eosin staining at the indicated
time points after surgery (x100 )
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Expression and Significance of Monocarboxylate Transporters in Cortex
of Rats After Exercise-induced Fatigue

GAO Chen, WANG Wan, LI Yurong, PEl Wenjuan
(Department of General Practice, the 940th Hospital of Joint Logistic Support Force of Chinese People's
Libertion Army, Lanzhou 730050, China)

Correspondence to: GAO Chen, E-mail: gc2006418@163.com

[ABSTRACT] Objective To explore the correlation between the adaptation of the body to exercise-
induced fatigue and the expression of monocarboxylate transporters (MCTs) in the cerebral cortex.
Methods A total of 42 SD rats were randomly divided into control group and fatigue group 1 to 6. Firstly,
the average exhaustive times in each fatigue group were recorded to determine the trend of exercise-
induced fatigue after 1, 3, 5, 7, 9 and 14 days exhaustive load treadmill exercises respectively. Subsequently,
the changes of MCT1, MCT2 and MCT4 expression in cerebral motor cortex of rat brain were detected by
Western blotting and double-labeling immunofluorescence. Results  After 5 days of exercise, the average
exhaustive time of rats in fatigue of group 3 reached the lowest level [(67.00+7.07) min] and it recovered to
(89.17+£9.45) min after 9 days of exercise, the difference was statistically significant (P<0.05). After that, the
exercise ability of the rats remained basically constant. Western blotting analysis showed a small amount of
MCT1, MCT2 and MCT4 normal expression in cerebral motor cortex of rats' brain in control group. After 5
days of exercise, the expression levels of MCT2 in fatigue of group 3 were significantly increased by 74.2%
compared with the control group (P<0.05). After 7 days of exercise, the expression levels of MCT1 and MCT4
in fatigue of group 4 were significantly increased by 89.5% and 92.0% compared with the control group (P<
0.05). After that, MCT1, MCT2, and MCT4 maintained high expression. The results of immunofluorescence
were consistent with those of Western blotting. Conclusion The regulation of cerebral lactic acid

[BE2IE] HREBARFE2 (20JR5RA600)
HEEENMN & R(1977—),8, 8L BIEEEIN, T2NFERFEEHERFEBEXRMT. E-mail: gc2006418@163.com
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metabolism represented by the increased expression of MCTs in the cerebral cortex is related to the
adaptation of the body to exercise-induced fatigue, which can be used as a target for exercise-induced

fatigue medical intervention.

[Key words] Exercise-induced fatigue; Central fatigue; Monocarboxylate transporters; Cerebral cortex; Rats
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E1 S8RENEEENSHEKXRKEHXEEH MCTI.MCT2F1 MCT4 FRik LB

Figure1 Expression of MCT1, MCT2 and MCT4 in cerebral motor cortex of rats in different groups detected by
Western blotting

A B C
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BRFZEET A, 48 ), BARERNEWRNeuN ( BHETZnERG, B ) MIMCT2 (ARRREzEL2HA, 48);, CAR
BRHWIRGFAP (&) MIMCTA (BRARBIZEHINE, 46 ). MRZUDAPIREEREE. HRKXNA25 pm.

B2 E3AEENSEXRMKEMEXEEMCTI.MCT2H] MCT45RiX(=400)

Figure2 Expression of MCT1, MCT2 and MCT4 in cerebral motor cortex of rats in different groups detected by
imunofluorescence ( *400)
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Comparative Study on the Presentation Effect of Photochemical Method
and Wire Embolization Method for Making Focal Cerebral Infarction
Model
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[ABSTRACT] Objective To investigate the two different methods of making animal models of focal
cerebral infarction by photochemical method and wire embolization method, and to analyze the correlation
between infarct volume and behavior of experimental animals due to different modeling methods.
Methods Totally sixty-four male Sprague-Dawley rats of 300-330 g were randomly divided into three
groups: normal group, photochemical group and middle cerebral artery occlusion (MCAO) group. The
neurological function scores and behavioral tests on the rats were performed 24 hours after surgery. Then
brain tissues were removed by anesthesia and execution, and 2, 3, 5-triphenyltetrazolium chloride (TTC)
staining was performed to assess the brain infarct volume in rats. Results There were different volume
infarct foci in the brain of SD rats in photochemical group and MCAQ group. In MCAO model, most of the
hemispheric cortex, striatum, thalamus, hippocampus and subventricular zone were involved in ischemia,
and there were good correlations of neurological function scores and balance beam test scores with infarct
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volumes. In the photochemical model, the infarct foci were in cerebral cortex, and the neurobehavioral

abnormalities were well correlated with the cortical infarct location, but the correlation with the infarct

volume was relatively poor. Conclusion In MCAO modeling experiment, the behavioral outcomes closely

correlated with infarct volume size, while the photochemical model can produce site-specific lesions and

site-specific behavioral changed, and the behavioral outcomes have poor correlation with infarct volume.
[Key words] Animal model of focal cerebral infarction; Wire embolization method; Photochemical method;

Behavior: Infarct volume
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Figure 1 Neurofunctional score (A) and balance beam score (B) of rats in different groups
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Figure 2 TTC staining and quantitative results of each group modeled by photochemistry method and MCAO method
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[ABSTRACT] Ischemic stroke refers to the ischemic necrosis or softening of limited brain tissue caused
by cerebral blood circulation disorder, ischemia and hypoxia, resulting in corresponding neurological
functional defects. Ischemic stroke is one of the primary causes of human disability, seriously threatens
human health, and there is still no effective treatment by now. In order to study the pathogenesis of
ischemic stroke and prevent and treat it better, it is very important to establish appropriate animal models.
This paper aims to summarize the animal models of ischemic stroke and its advantages and disadvantages.

[Key words] Ischemic stroke; Animal model; Research progress
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Figure 1 Common modeling methods for animal models of ischemic stroke
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[ABSTRACT] Secondary lymphedema (SL) seriously affects the physiological and psychosocial status of
cancer patients. The establishment of appropriate animal models for basic research is crucial to study the
pathogenesis and treatment of SL. At present, there are many animal models of SL, but the lack of
uniformity results in slow progress of mechanism research. Based on the research progress of SL animal
models, this paper analyzes the types of experimental animals and the intervention methods of modeling in
SL research. The analysis results showed that rodents (especially rats) are ideal experimental animals, and
a stable and durable chronic SL model can be prepared by combining surgery with two times of
preoperative and postoperative radiation, which has been confirmed in daily scientific research work.

[Key words] Secondary lymphedema; Animal model; Radiation; Surgery
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Table1 Common secondary lymphedema model established by surgical intervention
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Table 2 Common secondary lymphedema model established by surgery combined with radiation
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[ABSTRACT] Comorbidity of pain and depression is a common health problem that seriously affects the
physical and psychological health of patients. However, the pathogenesis of these symptoms remains
unclear. To comprehensively understand the mechanisms and treatments of pain and depression
comorbidity, this review summarizes the establishment of related animal models and behavioral evaluation

methods of pain and depression comorbidity at home and abroad.
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[ABSTRACT]
inflammatory cells and cellular components. To study the pathogenesis, treatment, and prognosis of this
disease, a reliable animal model must be established. This article summarizes and evaluates the modeling
methods for asthmatic animals and presents comprehensive comparison of the study of bronchial

Bronchial asthma is a chronic inflammatory disease of the airways involving a variety of

asthma animal models from different perspectives, hoping to provide a reference for researchers in the

future.
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Table 1 Modeling methods for different types of bronchial asthma animal models
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Figure 1 Summary of modeling methods included in the literature
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Table 2 Modeling methods used in the literature that involve the recording and testing of four evaluation indicators
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[ABSTRACT]
maintenance in colleges and universities, as well as many years of practice, the author believes that

On the basis of current situation and existing problems analysis of laboratory animal facility

socialized services of laboratory animal facility maintenance in colleges and universities can effectively
control the system risk, improve the efficiency of facilities, and meet the national requirements for the

socialization reform in college logistics.

[Key words] Laboratory animal facilities; Maintenance; Socialized services
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