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[Abstract] Asan irreplaceable basic support and strategic biological resource for the development of life
science research and medicine, laboratory animals are becoming more and more important. Based on present
domestic laboratory animal industry development, this review expounded the development status and
management problems of laboratory animals in Hellongjiang Province. This article also provided development
countermeasures, such as improving the local laws and regulations pertaining to laboratory animals,
strengthening the administrative licensing management, improving production conditions and quality,
ensuring transportation and supply, supporting laboratory animal scientific research, promoting talent training,
and strengthening biosafety control. These measures are proposed to drive the development of the laboratory
animal industry, improve its support and guarantee for the biomedical industry, and make contribution to local

Jun. 2021, 41(3)

economy, society, people's livelihood, and even the development of science and technology.
[Key words] Heilongjiang Province; Laboratory animal; Management; Countermeasure

SR SR S AR D 5 AE AN ] B (K
IR B, KRR A R 5 i i
SR S4E N A1 I ESE SV S B R A A e e
BB E S 2D ERZ —. HET, sy
FHAHREA B8 ek ik [ X A X R A o
JEIREAR BN M EZAGIK, SR PRI
JEAC- B WL B RS TR —

1 FRESE T IR

T S0 S AT b R 5 A B R G D
AR T ERA Y BHAY. A
P BEPRMBMRR . Wi e R et 5
AT, PAR 2 22 BT B R AE S 36 50 ) A
MIABHEA, WMD) TR E s S
UK (R PR A S, FERE A ) P ER A T 2 [ B
Rl AT LA S JRE T M 2 A (I Bt s Herp — 423
ERT R B E B, ARy k
TR R X A T AR ] Ko SEER B AT
JEA Sy SRR TR B 2S5 AT b PR K
JE, MR BRI, H o, 3 ST B ) B
AL TERME SR, BO s EA, RE
g SR LA R B R A W R SE s

FRRENRRUAR T, DSRAE R A0 A P e A W A

S BN BEBOR R (R R RIR R N, il
TR BARIR R LSS FrRARAEIA R 5 I 65
RUEREE; LRIV RENZETT, T
ANWHERE; SRR S R T R A, R
WAFAEY) . BRI R YR A
HRMZRZRE: B, FRUERE
P R e AR TR A B BR R
WREEA A, N JTBHE A % M RE IR T 5
ZREAYE. A RIS ERK i EAE
Wi, S 56 B W UR IR B ST SR T B
K, LR FRNG S B D) TR RN

SR, AERFERTICRERN )& L LA AT R
JEIIART, RE SRR b SR )Y 3
ATt J T B 24 S AN B B B 9 AR 5K 7
R R E, AL 2 )5 e E A0t iR
R, RAKRDIAE: SLRAWMEH . E.
BOARBRE BALIN P 28 R RAG A A SR
Y TERA TR, BE A BN R
AR IR 7 2t — 2D P s Bl BER Y £ At
EHURIA R A S SE I AR s A8 BRI B
FLHEANE ;  LEHE B 2 MR AL B2 =2 B 900 ) A
s NARUN, 397 MR RS E R R A
2 AUHEAME RILEAE, BB LS.



Jun. 2021, 41(3)

SEE A S LIPS 2% Laboratory Animal and Comparative Medicine 183

TESEI S BT 0], AR HBIX SEES B4 K
Jie K SEE B BB AT E— s I 2 . Willn, A
S B AT BUOVE AT R L R 2 R B
2010 ‘FnFH (mEAE | —mARRERSHE
545 0143 A 5 [2010) 27 20 '5) K B A i AT B X 5k
P ) S 56 2 ) T L ) R R A B T B
AT R T BGHT] A7 54T X P (1) S 58 )
Y)VFRTIE RS BT AER, WivEA o R DL
(AT BV O] S LT RO R TR N &, R X
Welils 2019 F 4 A O i AN RBUF G 3X
K[2019]16 5> Zsk, RMEATECRT ) iR
KRHREAT BB T 290 R LI ) P VF il e A% R 5
TR TT CATHER el R T R AT OB T & IE ) 14
DINAE — B EH AT B/ AT R R R, O TR S
€O N RIBURT 56T 1 2847 BUA AT FEIR) e e )
R4 55 198 5O, g X A8 BUSS Iss KT
WWATBO T I, BT, WM. A K
P A Hh e LR T TRV A B BOR , B,
ELEmMAREHm, TEHRZE. BIRX. Hi%
O SEE B DA B A FFEE BN . dbnt il
HATBUS T WL SE R WA B A xE (F)E
Jr), BETMIIA AT, TIRARMIPAE
%, JFRRFERANTINE T AT 525K 3R E it
FURMBTRARM ;g R AT B TR AL L 1T
T HYATBOF . REERRIT . s L
¥, ST BE R, BRI, R
WAL AT IR, SRIBERL . e
IR WAL T TR0 A R SRS s iy, &
FRNEFHTIIABAT FRATI AR 105
THRE RS E I, WA ERARLETIE .

2 BRIEKEHIITIIK

21 EFERRTIEKREHYITUIENEERS

LR, BRI AE e 22 5F
KR, WSt ERAE, SCEREGED IR E
THEER. FR, SERZWmLE 5 s 1
KARIHED o B, A E AR RHE B R 5 B
WEFERT CRARIS B0 70" SRR 2851k
B m B R TR ARMEE . B
REEHFBORHLG] . BB ST DL BT
L R T EE NSRRI BT

R (R EE R SEE ) LA B 258 K
FAL T S MIRIEERKE (R E
K SEWENE AR B A O R
W, 2R T AR B
WA T 1.7 )5V KRB BERE . B s A K 8
KL AP IRIE 8 TR S RIS
E R R A FE L, ERIE 7 ANE RS s vt
WEZ —), B% T 1.8 FFKMbikE. e
IAIGE P2 95 I D Sk e B ) ST YO BN AR ) 224 20
Y5 (animal biosafety level 2*, ABSL-
2*) F12.0 J5°F 77 Kk#) ABSL-3. ABSL-4 525 =,
i T E RO R B SRR B W) 5 A B R
BT T AT AR AR A 08 ST 56 2 ) Jo 2 s 72 )
W (B/RED . FERKEKT 0.4 J7FK
(11254 GLP (good laboratory practice) 3= .
WrBE R B T 1.4 3V J5 K HISE R 5095 24
LR L

IR SR S o RS T &
HOR, WA EHE T E SPF G, WY, fFE.
Rl SPRA#E, 75 H K395 I P I B 42 i
R R TEEER; FHE, BtRHR, %
RAVFE TR &, E R, M. K.
W T RE RIS R,
VEHREIERS . J, WF R H S0E0 & AR 2 A J St
5 ZN WA ST £ 20 A
22 TWHHYEFLER R EBRTH

ST AR AT SE R S Mk e T TR T 4
EEaia. gkdbstmi. Wb . =mH )G,
IRITAE R 4 AR S0 3 ) HEAT Hh 7 N is B
148 o,

BT B A 19894 HAE DAATEA I TR
BRI FY AR, 1999 FH AR
HATECGRT TR “ LR )P G HAE”, 2002 4F
SR SRR TR LR BT EBGH TR
HAETE , ARBAG L. R 28 E kR
S bRt oL, VFATIE ) B TAE AT Bk “ B4
AR RN, RIT “# b5,
R, WRE” MIME, U REVR AT BT ST
55y B T AR A, B T AE L,
R T AER, RO R GFEe-, 5] 2006 4,
SERL T ‘R b, R M. 2007 —



184 SIS LGS Laboratory Animal and Comparative Medicine

Jun. 2021, 41(3)

2008 4t “HHL”, BIILAMLK Y
VFTTIE A BE T AR 5 [ P R IAH O B AR R — 2
H 2009 1 Al (FBIpiTA8 sLi a4 B 4 45))
SO, SER AR TN DR B, BRAY B (934
FI . MYetb. dRuEfL . BlEOR BN, &
£ 2020 FJEK, BIRILA LR “ ST A T
VFAHE” 224y, “SEish i HVFmTiE” 49 4,
WM AT AT 50 5K, T FE RS R, RS
WIEHEAZ, HERWSEKE )Y (FFED.
4L T L B BEkETEAERM, JF
FENH TR ST ErE. . &
5. WRIURR(USE Y, R e I G B ) ST 0 T it
(ABSL-2") IR, HUEESAER, &
A 2> LI, R BRRYT AR SR ) AT i
— AN B
23 BHIZBRFANER

ESEI SR E RN T71H, BIRITAF
FATHEES ] 2003 — 2012 FE &SI S £ T
%, 9100 1T, A 20 KT TSEEEN Y
B2, 2013 5L 5 L 2 o 5 hiF| 500
K, ZJE®E. 115k, MOy R L.
BRI A G BRI HRESFR ST Rt
FrSse s 7 49 800 Ji G, & PR 2
FESEI8 545 20 Wy S Tt R 22 7 B £11.242
TGo WU L TR 28 00 T3 248 5 5K 5
WIRHRIE, DLAARIE N A 55 k35 T RRAER

3 BRIESHHMMERFEMEERM

31 FEM. MERHHA—DES

(B TA LR WS AR ) EBWITHE
F I —mARRBRESFESLRSH/NREE
i, 20084 12 HmiAn, 2009 4 1 H SCEizd,
SN2 Jn & il JLikME, X T 2016 5%
AT ETHISY, 2019 E58 0, B HE AR
PN KRBT FET -
32 NMit—TMELWEMITBIF AT E IR

2014 F 3 H, HRHEATBEHI TG AE L5 5)
YATECVF AT R IEIE N 13 AT (T B
HATECES T (BRR[2014]24 )04, )54
T ANAB S8 B0 AT BVR ) b R R T,
8% SR AT O A B KA, HE D RTEAT L

AR i o
33 ERIEXWHMYESHNE KRR

IR AR LR B = 5 B ) 8 AR
1L WHIE AL, LRIPEF= 54 HFA
K Bz DA = IR Aoy, U SIS B
IR EAE R A s 1 B4 S HBIX 1 S8 3 ) 41t
IO 24 458 KT ) R K A9 AN B il v 55
34 LHMVERAEBEFTEMRE

TESER ML F 7 T, 38 A TFolb s A iy i
RAY RS LR & . KR
Wy AR RGIFRTE, SN /N
FIAEE 20y ST 56V it (1) A P VP AR R R N B A 4 5
B SERAT A VFR], AR 5256 30 (1)
T OLs S 2 H AT T L R 2 0 SR A AN
s ML IR, R Okl
AL M BRI L 2
35 XSRIGENHMIRE A R AR FIFRE L E
PN

S ) PR A IR H AR, BRI R
WA A A, B RE )RS, BURA
MHENE SRR IS SR, X2 B i iR
KB A7AT B AT ) R85 T A 0 25 A
%, WM KRR 5 B, 46 R 5 5
B AR AR S WA S, R R I LA T I
19 41 {E 1) 78
36 HAREMRSHIEEZEME

S A AT BOA T A B S R PR A I LA H
AR IR S ML KA A, LI s
SRR UEX] SIS M H i S TR AR AT T 0 4if
e, SRR AR S ks, A2
THRIWG AN EEHE A, Hir, EXER
A ATIARAER ELE BT IRA ERRESK . b
LRSS S T AN S5 ) AT AR S, ResilE Al
LR A Pbs i, T E N E K PR .
YN BN S 1 | IE S S PN S MY/
L TR A . AR SR B . n s 75 b o (T BIET
Wl TAE, RSCIaYbsELL TAEM BT, 18,
37 HYReERETEH—DTME

MATTE SRR B A P 2 A B E AT IR %
A, AR, . N AR E A EANE
b, SCEENPYIREAN G, SN A E B



Jun. 2021, 41(3)

SEE A S LIPS 2% Laboratory Animal and Comparative Medicine 185

WAEmGA Y. ROFHENRE, BRI
A A B EAF AT AT, A XS SE R 5 )
FiE AR B AL, #E R B TR AN
KIEATEE . SR, EEALERNSR,
F S 56 5 4y A AN B ATTVF RTIE BVF A 3 B LA/
Ar, BROY AR AP ET R R AR . XL )
B, TESCEME M, EY ek EIRKAAR
A, B R LA
38 AAEFIIEEZHEME

BN velL N NS /NI v =
R 2GS AT A K, IXASRIE M S 56 5]
PArlb kM E RN R —. Bk, AARIRT
VBT EL AR S N

4 BERIEFEHIIERIIREEIL

41 TWEHMBRENEFH—PTE

T CRIBITA LR s A A ) XA
HEWAWEE MR BRREE, LR
WA rE . AFFAE I, GGV XIS, e
R R R0 SIS B ) B B Bk, @R
JA B0 7 S T N KAEAT RR T -

CR VLA S8 3 Wy VF AT IR HOE T AR 0
Y B IRIT AR LI B W Tk A E T AR 2
JEY AR VLA S5 sl W v ]l A 5 ORI
My (ERKZ[2005]110 5) jtifT 7 16 4F, C©
NG Y R T, #rIIF R (BT
B SIS BN VF AT TR RS A B SO Y BT AN
BB L R CENVF AN RS O T A7
CMRBAT Tz Z2Witie, FIE TRZ
LW, JF BT TR &M E 4
4.2 H—SHSEII s TBIF Al B IR

KNSR A S B PIAT BOVF AT A
B HTAE, NS5 T B HKE, g
BOR B U0 T 18
421 miEME

I TTAE RHEAT BOHR TN T 5258 8 AT
WA B, DS EAT ML 48 IS TAR, 4
—HALF L, EYTESNAGE TAE, 5
SET UATED AT B RTE R, N AL R
Ko, 8T AR SUBAEHES S8 B AT b 1) BE
W ST R R, DA I R AT AR 2

e RAREH M CERBEER . BN RIS
A BIAX. BE W EEENLR Y TE,
HMNFRE T ERKEAL. FE it L
BUSRU U, LR AT BUA TSR IR, R
PR . B, @A ER BTN
TESC I AT BOF AT BE_ B AR, 5% e
U BN ) R
422 REGHFEBHWFREREEZAKF

PEEATBOA T IR Sy, RN AR . 4R
S RRAT K, 3G IR R E . 10 SRR
LR D TR AR DL ol R, 36 840
BURT ZEFCA I ML TR (A AR o B8 A A 36
W K 55 7K
423 BEETEF

(e N ROCRIEAT BOAATIEY 2801\ 4
FAE AT BOPLR St AT B4 m A0 X AT B4 7] 330
BEAT I B Ay, AT AT 28 . ATBOMLORSE
JEAT BOA AT BT 48 9 87 21 51N A AT BORL 2 1) 13
B, BRI BUT LUORRE, 2 RO ) T LA
Fidleo PRI, S SE 30 A AT BOZF T A 7% 1) RS
W, IR ESS, NSNS, L
BUT LA AR S AR
424 AARTEFEHATE. FAL

WL B SE R e . i, TS0
SIS, PR K, BE Y RTHE
B, SRR S SRR, IR A E K
JEAAR,  DADISE RS2 I 24 55 2 M) S i R R AT
B B — 3.
425 RFREZ, HFEFERRAMATENTEF
WERERREE

SCHGE Y RIS B A AR stk
PR, RS R A Wit 6 AN J7 T, H I
SRR . B, RRINARE. B E.
TAFRAE E W 2 AT, R IR T I
PEHIER . SR AT O/ R A B B B A
B ESR AR i, Rk, T BB AT B
SRR A F G R BN AT R R S

SR SER AT BOA T WA R D, b
BB KT BUR R T UGS, BRI R T
Gb, Hthsl (TE) ¥WEARERRENEE
PRI, B> G FECRSCHE, B



186 SEE ) L L P2 Laboratory Animal and Comparative Medicine

Jun. 2021, 41(3)

BEEIMATEBRE B RS INE R, X5 6R 1Y
I TATBUSAS 5 AT HERE . 3 AT BUER JRIR 2
BHAKEAE, XIUVTFRSEERAIEH T X —
PRI, VAZASE SR 2 BRE pl, RH 0 A S0
FIPATE AT E A A E IR R A RHEAT
BEISE— R, BHEMNT2E M, 4%,
G LI YA OSBRI AN RN S
WA TAFR Bt 4 SR D B, 1R AT BUE K
o, AREEIE N BT LY BB AR
P Y T B A R S () A P

426 MmixlE, m#EEs. FHWAaF S0
3 75 @ A A0 1R &

SR BT S AR e RN A Y%
2. PR S0, REE EERAt. &
TRP A TR AT DASE A S AN R ) 4 HE I S
A, HAB AR LA, B, Bk
FANE & SIS Bh )it RN G B4 T P ) i
PORTE, HERIAE 2 N GAT AT o &5 4
HNRA . XL\ e T INsmSEER B B, fR
WL AV IR R, REAY LS R EE
Yo SERBIWAT B AT HAE R R, T (AT D
BHEATBEES 1] 7 D4 n e ) R A, HiIX 2
W% S EY 2 e RnE. W
I, TSR EYE— W, nam HEE
B, wAATBUR AL, AR T AL R B
SR AW 2 A B AR A A0 T T T B
427 AT EIFH VT IE S AMRE

] P40t DX Ay T 2 SRS B AR O BV HR
VR PTAIE, KL TR A2 7= A8 A in) A, R ST
BN L R AT AN B, AT SEER B )
VFATIE Jo R, WO RIR 4, BRI .
43 WEEEMN, UKREFEN, ESXHRH
MIRE, REEHSHN

EEXT SIS A S AL AR L B R R, R
WM S REOE, @ EHLE, Dyl
CRO (contract research organization) Mk A3
77 SR 25 2 95, RIkEZ AN,
TR SEIe AP e = 546 G EAMIl . %
RS B, SRl SE I Bl A A P A T A
P I RAF=RES) R m TR, T L
SRR S B ShA)Iz n /> 38 i ST 56 3 ) A

A, O KK A2 0 R A (1 )

AR R E A SR XS SPF XS b
TR RAEAFL 350 . RE 2K SPF g,
REAF R TR BT AP O 2 30 . Rk HAE
SPF fS R Bl 7 SR AL 40~50 Ji M. %58 H |
ARSI WS DA T3, MR 1 G 9% I 2 E 22
MIRF T-Be o IAE AR YN IR o0 2 25 R B 2R 2 1
FEAS 60 LI A 1 SPRA B KB BT HE
W20 i, AEAE T AP 6 ST MR (1085 FE L/
mL). 4 EEFi B A 7 ki, Bk
R IR, WA SPF % 2.3 ik, kb
Zh . HEHEKRRSH SPF R, BETEA
FE. KB SPF 4y 3.0 )73k, HEETEARE
f& SPF #14% 2000 3. Rk, 7840 RIFN TR
TR “E K BRI 2 W BRI FAE S it
s, PN R SPF XS/ BSEH . SPF fhZ,
H By KR SPF XS [ H5F4GY . SPF{£4%, nLL
TRt 3R T 52598 20 R AR P2 BE T

A B LA R AR AR
CEPD) SFEIFEFREL 181484, ZRALHX
AR 35104 A TRAETA 50K
M CEh) BTPERRFEN 1.4 )53k, &K
JEH XA TR B2 2.9 Ji3k. @REN AR
MR R CLhL) SR AAR Gz CEPL) 3
AR, AT B R AR R R AR
Wk, BT, REEN A e E
B, St a T (A RHAT BT
SRS A AR AT BUE T 1A 8, %5000 H
T RAEY IR, A RS AReE OB
PO RASMY, . 8%, ALK NY
TR, AAT DR m AR L KPR IE SR
w0 B AT DA X e g ) R R A e, A
FIF 2% W A AR E ;5 82, TR
AR KRR B KSR Wi A = 5486 F 2 &
SR S AT I AR B — 20 R R
44 fnsEEREhEREE

0] SIS B AL FH TR AE R ), N i I
R S B, SRS AT A, A
FLVESEA R ML= Khrifl, s SE Y
WIS, RESIP R A E A, D)
W) S5 (1) =



Jun. 2021, 41(3)

SEE A S LIPS 2% Laboratory Animal and Comparative Medicine 187

W SEAERIIRIN H F R S 45, R R 2T
VR 25 10 SO RSS2 T M3 SE S 2)
M« —EAmP HIE, M. NAAGKTY
LR ARG VTSI o, B R
ML T35 8 AR TR Tk 35 I, B 2SI
BRI AL AN, IS Msh i) S i g 1
ToRL, RHFIH AS R, S, RBHIERCR P
WATZE, 008 CEAFIAT, BT
K&, AR mAEHG, BRIREARE
Ko SLIAE it BE B AR S R R SEER F)
YIRPARAKCE, H— P RaE Y S e s B, XA
BB HIREA G AT A, 1B REAE ST BB B A
A, SWBISCREENER. Hir, EX
BRI EL . EAPRERH SHMHNAE,
HAE e sREE — D 5E

PV R R e R 2 P ) A A B
HE R, e, e K
B, s e, EHNEINLEE, N
SIBL A e, I ) SR B It
45 BEWKIEFYIREWLN, B HHEFHFENIKF
FRAELL

BT SER B ) R A A AT A ) R, A UL
VIS ZRN T, 225 L0 AL, BURIT
JE AT M HE AT, LLLEE T LAY 1) 2440l 45 R
J7, B RS AKFE . AR R ER
bR A R 5256 B 4 5 BRI A 0 (MR
VD LA SE B0 )Wy o = A W T ) Mk R
R JE R A i 3 S R A AL H . £33
K5 &4 T A LG (0] (1) o & Al b 285 R
GAE, IR LR VPRI EE, N
AL = A LA B L5 Bk R .

SIS AW TR IR A bR AT T 5550 2)
WIARAEAL |-y B2 B EX T SE 8 R A
WA TR FRK, BHarsadt O, o145
R LA BATHER] . B AR, 6 TSR sh
AR o AR AR M A SR UG, T I 2
s RBAFERG A2 W R AR TR ARSI A ) A
R E AT BARF A, (R B 5 24 R B K A 1
RN o AT W RIS R 280 R AL )
i B K TR ORI MR I, B
WG K2k # GMP (good manufacture

practice) A& B A R, A LAESCE 5)
YRIHETHAIBA . 48 S50 3 ) o A WA LA S
Henl b, RS E A HAL SIS S Vet ST AT BN, HEAT
S5 B A AR AR A . AL . BT
WP R K GMP A 7= TAE, g fif v 3% B S5 50
Wy o S A T AN s AR DRSS ) /T
—& Wik, XBAEHSKG. BRI, X
F= AT B A AR
46 RBAFXEHMPEFKFE, BREHZIEHY
AR

BRI R RIS 7, N s A
SR R . SR BRI 2 2k
AW E SN TIR, 0 TAE RS SR B
FRAiAl . $Em RS gk, SR SEe 84
BRI, BRI AR (WE
HEPMA R, BOREMMA R TR IRRE AR
S WEHMWATII EEAEH R CEAEY . &
AT R R, KEABERTC M, 754+ BORMIT I
H. AARREITmm#Er ik . @i BHEATI
WK E WAL S LI, A A KR
FIH WAL S L B, Al SER S AT R
NN, CARHE ORI 3 SEI0 B P AT b 44
KE, BMIREAEY . EHIT KRR RE.
4.7 EMHARERRSHETE

SR B VE TR S T R 8 2 I T 2
WAEIR R VR (BT GLP). AR (Bl good
clinical practice, GCP). L7 (HI GMP) {J
B WA A RARE A R BT 5
AIUE B AR, shAS BEAR T M T JR 2R W i1
Ry, (hEAMREWI, WA R
GLP. GCP. GMP, /~RJik4Er” Eli. &4
FEAMURAT BV T B I JE bl nT AR AR, BB e
VLA JUHSEH, I 5 7 ds ik ok kb 2 B i
T MGE . AR SEH T S5 B W T A
J& 5 R, A4S R 200 75 0 H T 30~40 T
TIAREMIH e . TR 5 FH e T S5 sy
JihRHE 6 0, BRI FE LA 5 i, BRI
BT A B HW T 12 TS5 5)) P4 75 b
A, A 12 T 7 beyEAC AR AL, (H X Lt Ty
PrAE AR A WA 57 SR UL T
il . Bk ST A S RHE A R Fidh



188 SEE ) L L P2 Laboratory Animal and Comparative Medicine

Jun. 2021, 41(3)

T bRAETA e FAET RS, R 3~5 42 i) 58
50~60 Il 7 bl (T BT, MR SE ) A ir
ATE R ST AR ) B BURF LI R, B
DR VRS ok | e
48 ZHETLHHIMEXREEAZTERRLIEBIT

ORTTAE SEI B SR SR B
BRUB Y TIEE . T E AR B SR 2P
5B 2E R AR A (R B IRIT A SE36 54
B ks 5 . RMR AT A 5256 5) 1
J R B I R T (R JRVE D) (RN T
SCHEh Y R B R ) T AN B AL B
g RAESH AT SLRE s HAED
E R TR RO BT s OS50
e E . PERAGY RN O, K
L R 1 AW S e S Ve S Ch e S S
i, REERSE, Wt R = SCRHRR
LA InsmAE e &, Rk &K, 550
B = LU R bR e S 06 30E s SCRFEIBTHIL . & &
HSEE L PR L. TR IR AT
WoT, VISR A, EARE SR
s TRIEF, SZRESLIREE L A8 90 SE I ) WAL AT
L AP TEN B B AR AR AL T L
RN B rA T RGP0,
49 fMEREYREEE

B A 2 AR DA SE i, o SEG )
WA PRI R AR 2 IR 1900 A 24 . SRR )
WA ) 2 A TR R N SR IS B W T e e A 1
0 AR B S5 A6 3 B e AR 4a ), DA PRI =
A TR AR 2 A S ) R RS (3 . SER s (e
A AT RIS AR TP AR R R AR R e B R TR
RIRTRE, AR SR M A g fals . S
Bl NI = L (1) A 4 e 4 ) A A 45 S PR
GRS HIE . . QWL R A EAE 2 R 1)
R BB RO, FEAFEATUREST
ey fRF. BEH. WEEH., 4. 20,
ERHR T AR EIR TR CREE. RAY
AbEt, DL BEAT R RUR BB Y S . Ak, ik
BRE . W SRR, DU M)
WIHIE . A R A IR 0T AESEI0 A i B R,
XL T RE R APAL U 2 A e A Ba sk, Ve
RN, FFUIICREUEE, IR .

410 EEIEWwmEiAExEN LR

WS MY BE R W I A A I BT 25
K5V KVAE B A AbF A sE Hpy, 58 4T A
heh, iy, B R AT, B =4
47 R R .

2 ) I Tl B X A oK B bl L A
CAEYEZ R TLARIMNEZEX . Eifgk
TLEEAR AT & X . T 6 BRI 25 75 8T
FEAR PN X 5, MSERS)Y) e SR 2
R STEN A, Pl — Do =Y. sk
B SR HETE G, SIEGIR, WE
2 CRO. ™24 GLP J GCP 1)k, Tik2y¥mtk
AIVEAN “HER7, HEm g A% & 25l N5,
TR 2P\ T, (Rt 2 R &, A
LRG0T, BRSBTS AT .
4.11 hn3EANAEEFE

R ANFT 3 — 3w KT SR B & XML
DIS N A S50 s M A B35 U1, EEAN-2R
NI R B E . S A AT I AR
i, N FERESRE, M RETIIATT 20,
FIN T FERIKAEANTT AR . A TR B ER D]k A
W GRAE TAE AL, 42T bk, MR
A ARAE S5 B AT M I f R R

I S BT A CEAT S, WK
HESE MRS 8l S8 sh 9T BOA IR
BN T A R H s, R
R BT T B I N A R RS, AR S
B CAE WA R ek, NAZRE IREE T &

g BRP. B REEREEEFEHS
RIXAIEERAET H8h, fEdb—F 2L Bt

B3k

[ E8K, PUgk, T, 55 A SRR T AR
MR S P L A (9], S8 PR, 2020, 37(4):64-
68. DOI:10.3969/j.issn.1006-6179.2020.04.013.

[2] S, XA, SCR AR B s B B R HrF 5t
LLMAL A S50 8 ) A SRS 6 R B[] RN
T1l, 2020, 33(7):69-71. DOI:10.3969/j.iss.1672-2272
20200431.

[8] aMAE T MARKREAGHF LS. aMBEN
RARKSHWH R A RTHTRYITAT A KL T




Jun. 2021, 41(3)

LB L PR Laboratory Animal and Comparative Medicine 189

FEATEUE B R A T — AN RARE RS
WSS AL AR 20 Y [A].(2010-03-26).

[4] RN RBUR. RETT N RBUR 6+ VR X T
BT RNy =B I (14 38 S A % [2019] 65 [A] . (2019-02-
29).

[5] S2HA NRBUR. 328 N RBURT G+ 34 T B0/ mT
HIARE: DNE N RBURTA 28 198 5 [A]. (2020-12-
30).

[6] sz, st sKifg. PRV SLIe s TAEE 10 4K
JEDTRE). SBe s LR DL 4%,2021, 41(1):14-16. DOI:
10.12300/j.issn.1674-5817.2021.011.

(7] XUBEAK, BRom, 2208 HIA0E L0 sh W R i i
K XF R[], BHL AN T, 2021, 34(1):97-99. DOI:10.
3969/j.issn.1672-2272.202007069.

[8] 4%, EMk, iUE R, &, el S B0 Sy A A = e
{7 AR AR 20 AT [J]. FHACCL, 2020(27):111-113.
DOI:10.16871/j.cnki .kjwhc.2020.09.048.

(9] DU T, FLBL, XT3, E R AMSLEe s it s Bl
R[], A L B 22 2% i, 2020, 30(9):71-75. DOI:
10.3969/] .issn.1671-7856.2020.09.013.

[10] BRutes, J9E T, BAKCK, 55, BRITA KISk 4

47. DOI:10.3969/).issn.1671-6027.2005.01.042.

[11] BRibesr, KA, FTETE, & SRR BIBITA LI YK
J AR B R T 26 ). B HCE B R, 2004
(11):43-45. DOI:10.3969/j.issn.1671-6027.2004.11.036.

[12] BT % T i ANRARER RSB RN, BT
B SIS E B4 [A]. (2008-10-17).

[13] B IpiT A SRS B R b A= TR (2
TeAT A8 SIS B TAF R[], s E R
Hif5 &, 2008(12):49-50. DOI:10.3969/.issn.1671-6027.
2008.12.031.

[14] BIRTTABIEFERARIT . KT L5847 B ALk
Bl TR0 BBR % (2014) 24 *F[A]. (2014-03-30).

[15] Ba4enY, AARF-, BRMENN, 5. SO0 s b7 R i) A8
RN L ¥ 1t 7. S b 7 FRuE N [J]. SE5e sh Rk
2. 2017, 34(2):44-50. DOI:10.3969/].issn.1006-6179.
2017.02.010.

[16] 2 T =JmeE ARREFRNSHHF RIS, AR
FE Yy 2425 A). (2020-10-17).

[27] e, ShHaR, 220308, 55 LIRS O AR W) e A sk
o o ARG R (1) B[] SR BA 1 B, 2020, 37(2):
264-266, 278. DOI:10.1679/j.cnki.sig.2020.02.064.

AR R (T[], B R ., 2005(1):46- (FsHEA: 2021-03-01  1&EIHER: 2021-04-21)

kkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhdhdhhhdhhhdhhhhhhhkhkhkhkhkhkhkhhhkhhhkhhhhkhkhhhhhhhhdhdhdxdxx*x

(RWHY S RES) 352022 FETAE

Piii

(I EY) S LR PE %) (CN 31-1954/Q, ISSN 1674-5817) i RifgRlsbe 14, Filgiscishy 4 ki
SIS E YIRS £, RIRE LIRS L5 L P A AU T 0 — A2 AR . AT H A E R R
LG PRI R E R AZ T, FHE#SEE “Chemical Abstracts”. H A% FIEHE B A FERMEU T4
WEE . P AR A ORI FE . P R A OB R . P AR R SR A VPO B L o I U R0 T S 2
R, 2020 HEANTE P EBRIGY & R AT I P E B2 LA R0 T H st

AT B L. W R SR, 8 ST SN LU A R S AT (TS R N B R bR . PSR W
I P9 2% = N EBIR S AR SIS S SRR R SR SEER S B, SRR R S0 E . Sh s s
RETFE LAYl LB TIEOI, LA CLSEI6 2 W) BE il (00 A ) < 24 4% B iy B B A 90 . e A
HOFM LRI, MIRRE. 4E., 2RTH. LRERR. HRE5 VA, BURSEH. WESHEM. AW,
faidht . Sh&HBINEGE, EENGENEYE. B, 5%, RS ETSMNE s, E5. K
VR, DL N T SES S AT LR B 20T 5 00 T KRB TAR B #08 TAE S B2 TARES . SRAWT [ !

AFIARAR, K16 F, BOMKRER; 24K 6 W, SEh 300/ &, 241800/ &, EHA
JE I A MBS R AT B, SR AR S O 4-789; AT LR R AT S i A %, BEARWLIG: 021-50793657. E-mail:
bjb50793657@163.com. Zitt kbl . LTI AR X G R 3577 5 (4R 201203) . WIFIE M HLhE: http://www.
slarc.org.cn/dwyx.

(R EIRE ) Hit



190 SRS LA S+ Laboratory Animal and Comparative Medicine Jun. 2021, 41(3)
DOI:10.12300/j.issn.1674-5817.2020.207 . ﬁIJ :F|J 40 }E‘l _’EE_ g EFE . %iﬁ]' g": Eﬁ' ij] %*ﬁl_ i ﬁ E .

MREARH, 282, WA, i pqBERER A LR sh b O | AT, VG LR s
S HA WA, WVTEREFE RS, TR RS, hE
SEI B KRB BRI E TAER R b, ChESSKE Y mR) M (SERsh
PRE) W% EENFLRWBIE I RK SR NSRRI s PR i 37 5 vF
Wras Ak RS nE KRGV R 2 T, FX BRRAIEETH S5 I EFF g
ARBGER A G IUH 2 B, AR LG8 GRRE I G YR 4 . S5 [H K
PalkZE T BRI 3 H6; KA 30 &5, Hh SCI sk 6 Fs RILE K L
e | R4 T, RN VYR RHEEE P AR RN ARG 2 T, WA RUR AR 2 T 3R
SCI BN P R ABOR R AR L T, AR 2 T R SR 2014 EEMFTTEANS K.

LA EREHYEREZRS FEE IR
& X R

}Ké}t&%ll’ iﬁ%lz’ i#@_lz’ Fﬁ:‘ﬁ}:]flalj
(1. LW EARXFEZHFHHT S, KB 030001; 2. ZhamEALERRAHER LEE T EE
%, KJ& 030001)

[FE] AT MRS R B IR 10, V948 S50 80 ) vt R Ik 5 &
MR AT B, S A RN RIEX R EER R R KK R RS, xHlviE L
Byt PR TAE R AE AR AT TR AINT, 8P & i s R R B8 H O SR ) .
[X81R] LKW, U L AREW: Lus

[FESES] Q95-33; R-332 [XHfrERS A [XEHS] 1674-5817(2021)03-0190-05

Status and Development Counter measures of L aboratory Animal Resour ce Sharing

ServicePlatform Construction in Shanxi Province

ZHANG Ruihu'?, WANG Chunfang®?, SONG Guohua!?, CHEN Zhaoyang'?

(1. Experimental Animal Center of Shanxi Medical University, Taiyuan 030001, China,; 2. Shanxi Key
Laboratory of Experimental Animal Science and Animal Model of Human Diseases, Taiyuan 030001, China)
Correspondence to: CHEN Zhaoyang, E-mail: ccytycn@ 163.com

[Abstract] The construction of Shanxi Laboratory Animal Resource Sharing Service Platform was summa:
rized in terms of resource development, sharing services and talent cultivation. Combining with the
advanced construction experience of developed regions and future development trends, an in-depth analysis of
the problems existing in the platform construction was carried out, and the countermeasures and directions
were proposed for the construction and development of the platform.
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[Abstract] Overdose of injectable barbiturates or barbituric acid derivatives is the most preferred euthanasia
method for the majority of animal species. However, these controlled drugs have limited access, and in this
case or in any other scientific concerns, veterinarians may choose alternative, conditional acceptable methods
as recommended by American Veterinary Medical Association (AVMA) Guidelines for the Euthanasia of
Animals. In the newest 2020 Edition, existing euthanasia methods, techniques and agents of euthanasia are
updated according to recently released articles. This article summarized the updated content of the new
version of the AVMA Guidelines and on this basis, enumerated the most preferred methods of euthanasia,
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methods acceptable with conditions and unacceptable methods to euthanize different animal species. In
addition, principles and precautions related to animal euthanasia were also briefly described.
[Key words] Laboratory animal; Euthanasia; Acceptable euthanasia methods; Euthanasia methods

acceptable with conditions; Precautions
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SKERIR mn A B 27, RS BE A AR AR AR 4 1) i
FHZIT, 2013 ik ($RFED (550 1) Kig
J PCB V1] T2 SRAEE 8 fie . T 2020 it (4
Y 5 63 70 @K PCB 1R 4 S 4 4 1
B IR . U PCB % SR FEA BT,
BP0 Sk AR AR [ e, BABG b Foft g il
I ELHE: BN AR e LRI R b el
AT EERIT F [ e AR, S S AR T [
SE A BB PRARE R AR 42T 7 g A 3l
Yy, R AR R A e el ik A id A
TRARRMRE; REMNHEE T WERE
NGAEH, FHAEAER )R 22006 i LU IE L T R
Hagr, HITALE R A, NAL TR E
W, AR HAR AL E RS, 2020 R (fER) B
63 U1 [AI 42 A, {#H PCB {77 i2:% i )4
IR, TR R J, TEE b 75
AT R
2.1.4 3EFER % %4 (non-penetrating captive
bolt, NPCB)

5 PCB 7712418l NPCB 2 SRAts) 2 —
Fh & ME 3252 2 SRFE JT i . NPCB — A~ B #u
AT 2 w3088, Wik Haed Sy, W
LB R NPCB & %5. 2013 iR (fEm ) Jf
K3 S NPCB J7 VAL SE o S & SRALH N, 1
7E 2020 fix (Frrd) (35 63 11D #1 NPCB J7i%
B F R RS TR 2 IR %, AT
PEAT 4 R PRI SR . S5 % % F 19 NPCB %2
IRAETH B A RENE 100% filf )4 2k X ki s ]
& 77 S5 PCB 22 SR AL AR ; NPCB ifi B 4%
M CE MR RN E, BIRMETAIES (it
AL T TRy 7 FIREE (05 J7), EadHiT ™
s ATAGAE BT AR S 1 AP 88 R /N 645 15 11
JR58: AFLATAAF T 55 psi BIIRIR, 4T
BT 70 psi f5E, BT ST A 90 psi (1115
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Y B 41 00 b9 K, Bk <sh 8 NPCB %
B RN TG EIA 9 kg MRS T &2 SR pEnd
22 AMSIK

WA 2 TS0 me 5 2K 24 iR
B AN SE IO A I 22 SR AR 0200 SR, TR
W NS B4 512 it 22 SR AE 1) 7 #8524

WARIMRTRE, PRA IE2E 5 V08 A B Al 4y <7 RY)
KA BRI B R TAR 313 2% B TR A I 1)
KRBT U ERE, FaMARDA AWK
Feo 45T W0 2RI AR Al . ToAR i,
o AT DAL T AR kR, X
WA FHEE AN R EAENAEERE. Hob,
HF 22 SRBEM TS | 23 (R 20 Re AL 3 4 1R e &7 IR
A, BIAE 5 E A k. Brasid. e
T WS, A& 20l 5 AE S A
AR T e R At . T A 77 R PR BRI A4k
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Bl AT BAE AR S R B 4 b AR
W, IR 4 S BURRME AR ()i 200 H 0 22 R
Tio Wk, 2020 /R (fEm) (FF 63 T1) £
B B RMNER A 20y, nrEAEER, X
FEATT LAk D B AR WP W 14T Sy (2222
221 —HMAL=R

TEFRAERSET, T8 A R
BN AN REAH R A 1R IEI AL RS . 7E 2013 fiR
(Frm ) (8 21 50) H, —% M AR R
PR SS, R /DROE RN IR M. R
B8N T E AR T a2 R, Ha]
DLRE 5 FOAR R FIDEA AT, iy ss b sh ) 2%

RORFITHEME . 2020 i (35N (55 25

O R3] AFAEBUM—F L RS 5% =
SR RR AR A, ] DA /s B s PR i 2R
s, R, AN —% A A&, sttt B
YR BRI AR 22 SR BB TT R o
222 AR

W, ka2 R T S AR R SRR T,
GIRICIS AR WS B R SR LT IS B (1) k. 2%
Ay Es R I U S ) W Rk FE RS . 71 2020 Ji
(fEm) (361 70 1, #2013 JR “fEAA
HISE RN TR AT 1 B SO A
ERBN I aANTE, B GEERD shP A
%GR SRR AT R S 3 R .
2.2.3 TR XIREE AR

W HAR TG 2 R FEme 1A 2554, ] LLH
H IR [J MR o I PR SRR I LA 7 XA ) i oe T
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PR PR R T HAR S AR N, AR —
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AR B Y EL U E NG R B
CIRFLMIAER . 2020 IR (FrmE) (61 10
X IX BT 8RR B AR AN R (open drop
technique) AT T 4 HR T, RITCEAF L FR 25
TARAR BN 25 B B Ao 31 R A7)
224 84K

SIS BN VRO F R 4R AR AR RN T
i 1A 28 ) ) T & RS B0 A T R AL B ) 22 SR
Tbo TARAGIRAN T AEALTIIR G AR L 20 LURS R T
P AFA RN, AN TG R a5 R
MAHAHMEREE Ak ERE (R aad
), T BRTE I G B IR MR AR T PRI 3
LIRAE. A o T R R A I ks ) R D
W PR e TR, AR A R R S T R T kR Bl
Y IR IL2024 7T 2013 J|R (35F) (4 249
T IR E, 2020 R (F5E) (61
TO N A AR B Ao 4 W) Bl B 2 AR
ARSI 10%~30%, &5k FE)r4F 30%~
70% . SCI0 BB N F BB R 1 Ao 0
WL SEIO A W)Wt P 1) 2RI AR . AR, %
B B WA IR T B R KR I D AN )
By Mo st RS 0 % R E TR . A
b, SR BN S BEAE S T AR, AR 35 Rt
W& M SE PR oL, BLEOG) B4 7R 52 9/ 0 B 2R DL
HE TR I PR A AE AT b A BT, T e o 3 (1)
TR E B, AN, LR IR LEREZ
), oK A Ak R ) A TR AR o A 2
e ORFHEA, BR8P ol — A il T 4l
AR AR
225 AMRERIEA THASERHY

2013 b (FRmE) (550 70D H LU
W F AR DERET AT T HE 50 min A0
AT, ALK TS B R FE R ), B A B
HEUM WS IPET:. 2020 iR (Fim) W
WEFZE TR PENARE T =R
B P AT BE T B 35 min A RTS8, FEEIR
A AT AT R AR B B TR BRI AR 22 AR
BEHT LG 2R B, SR A S AL s K 2
AN I | BSIE /OB SRl b S o0 8 AR 1
T H AR B PR T, B i 0 ME v BT Sk R Ok
fifi PR BN W) FE T

2.3 TyiEst

KR S 0 bb 2 10 A R (0 B 2 R iy AR 0 S
Res W) SRAC I B IR TR . 4R 2R 5)
W8T LA O 2 Wi S SR AR AE . BRIk
Ak, Tributame (BEREE. ZARMbE] L H T B
W, M2 RERATEEBRD YR T-61 (LH
T B A k. A AL 35 LR . HhR
T RPN ESEWD T AF T 852 [ 5
GIRCLIY) . SRR IR SAT, TEIIEIR
RA KT, 72T R HAR Y 77 1 22 SR At 3))
Yo BARMIMAY) RGN T-BRIGE, HENMR
PPN YR DR IR B
WIIR AR TSR O ERAE N RIS TR fa 35 A &
RS2 TSRO IR . AN E VR
K (1) 2 SR FE 2 ) DA 5B T O I ST Bl ik
45T, ANTRHNUA AR B RS S H ATy
4T, LUk 254 5]k M) & R BT,

GIRACII R B, B LR (0 3
YN N ZE SR AESARTR 5 bt S 804 DL S TG B
AN G ER OB % B . KT IR L)Y, TLIE
B IRVCERAETT, AR ATSS TG A R BT
BB ST
231 T

LR G Y RERE SR A0 Ui s 1, FFek
7 Ao 0 A M T I DA B AR 2 A B e 1)
LB R A G Be A 8)H  ph 2 FHNFIR
FRARPANHES, I8 B BRI 22 SRIERT H . X
THETUALF=RZY, LRSI %
IRFETT RS20, 2020 hit (FrE) (58 61 i) R
P BB IR IT e k), b RS 5 2 7= AR IR R
R LA SN B H S ZER N LAk . 45 e/ BRUE
JEESS 0.5 mL AR 414 70%~100% 1) £ BE %
W, ANRAE 2~4 min P9 HBLALAE A . B
TE T2 WPIRCRL OB 1SS I AR R, B S
FET 2028 fH L, WIR 4/ T 35 H 1/ fE
B O, DRASRBIET 2, JHiE, &
EEANREH F/NF 35 HIR /N 2 SR8, ARE
TR KB (KR 225858 (H
HEFRHT TR LERR K.
232 =ZigTE

IR O E D . H AT
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T s H BN =R AEE . =R LR R
2 H B T SL I U R B Y R RR I, 1 2 WL Y
FERME B2 2t IACUC 2V, (H A
FRA G, B =R OEES X 8 —u
AR M. 2013 ik (FEr) (549 10 =
IRCEET A AR IR T ik —8 . B’R
HRTER A R R = IR SR ] M 22 SR 48,
7C 2020 filt {FREY CZF 61 7)) H#HEL K HAE
CSRBUT R, )40 BRI I 3 75 S M 5l B ke 1) 22
SRBCIRARI . SR VR RRIE ], = IR SR
WAZREETEARNC A i A A e T TR A 7
233 Liim

BRI FANERUE TR R, 5=
RO, S hrH AT B A 22 SR AL,
TERETE AT, 1y $H AT 4 FH AR i 145 2 SE B0 2 )
PRI fH O A RS B B 3 AT AR
MR . KUk 2020 fR ($ER) (3B
62 J1) FEI: FES Y B SR SRR R, AT
SeAl S fr R Zh )1
234 o ABE

o FREHEA T A H T34 %2 SR8, 2020 it
(FRr) (ZF 62 T1) Hf o FEEFEIH A 2 ik 24 i
A, FFRH IR R ZEY ., 7RI o SRR IRR
TS I, 340 5 T S Tt A Bh Ik 11 22 SR AT AR 1.

3 FMERFRIERREMTIEHR

31 —HUmSEABTRERE

2013 R (FEm )Y (5170 Frik: M=
FATRAF A B — I VT R R AR, &4y
KT, PRSPt E i H . 75 2020 i
(HRm) (28 63 1) it — DHIfh T A A0k
L SRAERT IR AT R Rl —M R
(B4, R e 8 8 A A Bk LT 5 v TR 52
P, AR RES FEUR S . 7R RN 1
(70%. 80%. 90% H198%) M & ALTKIFIE
B, R HRE R 15 s IS R I H UM PRO%
T Mo FEFRASE Bk ol 28% 1 58% I 4 K W ¢
BUTATIR G R, EREmmE (58%) L
RVE (28%) Bl ik 55 1L i A5 5 4 sk 3t 32 2R R A
T- (40svs99s). [k, 2020 i (FEmi) (5
63 T1) A E AR i, BI7CX Rl A 5

BT 2 SRAERS, A8 B ZR NV R E A 50%~
60% ZAR /min; T HLA& 45 T 8L R T Lk 2))
PR AR B8 AL () DROBAT A1
32 KEHMYHIRRIE

HinewA & 6 B a2 a5 (FDA)
HEHE IR AL B W 2 SR A0 25 ) . YRR R R B AS g
s F Y T B 22 SR ALK AL s i, T LA iz
AR E KA B P BRI 7 T — B IA], 1B 3%
IRFEI H RS, PR B f iR i T R 2 5 R
TR H I, 2020 iR (¥ ) (5 84 T1)
U MR RFE RS ARk LML )n, NV
W H R 30 min, DUBAAS)MIBET .

TR R 2R R R A
iR K, THEm. 5T F&Em. T&EM.
S LR TR ZE e R = R
(MS-222), MS-222 &3 [H FDA #tHER H T
25, PGS M HAR K A B A4 10240 (4 B
R CHEE. BRI . ST amIEN, W
S ME4: 1 (Carassius auratus) UL AZTE fa Rl
THRAMS-222 41, AgLRAETZRY, ik,
BUR B 7 VR K A S BET s, 5l i
Sk WA BE R SHE B HRIEN . LB MR
1E MS-222 HEJR S, Bk S CR S —
Pl CHED 22 RAE TR, DRI BT D A AL TR0,
IbAh, Sl B MS-222 56 T-BES AN, JR G EE
Wk (<14 d) S IRIE R TER, K ALIX
L2 iy I B 16 B0 4 SR FH L Ath 22 5 48 7 7 1B
33 RFARIERATFHEERRE

PHA L (R A 2~4 C) WHTHE
0 SR A . Ve HE S IR s )5, AN A H g
()BT 5 fa 7 B AN [R] (1 ZE K VA J IS [R) 1191, 2020 Ji
(FEr) (556470 $8H: YU A 4TI
Oty (4~7 L) I, CaeeE bigs))E,
I R AR FEAEARIR A I 22 2> 20 ming 0 W
S ta, fEAEE s e, NP R AR
RIS/ 10 mint9; PRA L T/ T- 3
W IR DE S A0 IR JE TR AR M . 2020 Wi (FE M) IE
SR, AKT 7 LR R BT D AR 52 R OF 5 4))
4 m] I RR R T 0 TR B B SR TR 40 VS R IR Y 2
SRFEIRA, (] 2013 JRAA IR R o 71 St S
A H1 SR IAT M S- 2225 5 0 22 SR AL LIRS I BT
G, H#NVR A S B 7 i ksl W pe T e,
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34 FHEHNPHRERIE

WE 5T & HT B P A 3 W 4 R I 8
(Xenopus laevis). #iE (leopard frog). 4+
& Cbull frog) FIEE7G &M HEE (Ambystoma
mexicanum). X TIXLE Y122 R AE, 2013 i
(fEr) (3851 00 @K LT aRREE)q,
{772 SR AEST . 1 2020 fi (T rE ) (58
64 51 Bt T — IS Bz (1 22 SR AL T ik DA I
oo BRYEVERIRBETTIEAS, W PRl A
i A J A RO L T B 3 B v 701 P 3G (2 B 224
& A RS2 ) — M SR AL T 18 (& 2020 hi
(fam ) s, TILZRAUMER T M)
Yy, EA )R] RE A —Fee,

4 ERZREIMRRTCT EHERE

2020 it (fEm) MR ESIH TRE Y
PP IR PEI 2 IR AU T AR 258, ELER Lo [RIE
G T AME R 22 SR 50 0 B T H 52 1) T iE 2
Y, WWER 2, N ENNALE R
(R 1% 22 SR U T B MG R 2 R e 7, LA
L5 2%,

41 PMREKR
411 HkERLT *

Wi 45 2550 ) ) 22 SR U 1 ey o (L L 222K 2
Yo BEIEZHNS R 1A B W) R IR, BeAL B A
ST R E N TR AR AR S, (AR, M
Jrs R I B LG 2 2R 2 W ] B4 1 BN ) R 8%l

UL 55> B9 8 BRIVE SR ] P A e U5 2K 3 4
IE LRI . HA2, QIR AT
R, BB AR R0 o2 B EIRSZ A
BB, 9] G PP R B R AR SR M 2 BRI 71
Chps Hpg DSt /N BR7E 3 O Sk ] 5 F 2R
WEIE (&L A 10 mg © 1 mg MIEA ¥ 100 pL
Jri, AIfE3~5sHT .

412 HMHEZ R &

2% B T R S e B IR AL Z ) AT 4
SRS, T P WA R 2 SR s . E
W AR I AR SR, %
VR MR A LA SR Ry B O A R B W AT
T, B I 56 A TR A R DA R 58 — Ay 2
PETT IR BN TR I RR . AR B RN

HEALE 30%~70% (2020 fix (36r ), 61
T, IWE R 2013 i (FrEg) & 10%~
30% A ATt m. R, B¥E —MEEN A
A5 B 450 20 T DA 56 5 b B 2> )1 ) PRI e 75 i
FEBE, NP bl s g A AR . Bk, %
BT BRI AR B O T I, SRR A
T2 1) S B I

] AR IR IE VR R . s R
TERA NG, I ENA RS T,
TN B TR IZIE BT84 REE AT N — Ik Ak
TEERAE . AR TR TR, AR
TSR % R AR R AR B I N
BN Y U AR T, DUARIE AR
BEWMERBISG (FBME) M.

P M JOR A 22 SR AR T A kg Wi 5 2 1)
SNV Z 2RI TV, B e LR
MR . 7 A0 R MR SR, BT A
A R R R T I () BSR4 B P SR AR T
%, LA iRsh s,

FH T Wk 14 S5 8900 (03 S P 22 SR B 2 =
LA 70%~100% L a4 =R ORE%
SRBE BN 45 A 2 7 AR R R B e SR e T
RIS, P ORI R SR AR ), T R
Y FR IR ERH R E. CiERAT/NF35H
W/ BB EF Y, AR R T
K2 IRBEM,

Wi tAF 28 ) ) (1) ) T 1 <22 SR BE T 1R AR SME iR
Fl. WS AT R e o X S T M 22 SR B 7 2]
PAR; 1R LR S A 2R et S SIOHE I P
T/INERAN/NT 200 g R BN HLSIZTER0HE N F3 AT
WSk R VEM N R AR RLAF I ZRIS) . Jhab,
T T BT R AT AU A A 5T, Tl SR A
WA RS ) (RERRRI &) X8 it
IT%IR%E (2020 iR (FRFE D), 247 IS,
413 RITFEZ M FRILG &

WNFAFE A PAES & oh
RN BRTR, DL GTBT 2E . S
AT on- T SR BEAN T AR 2y Wi 14 2R 8 W) (1) 22 SR BB 7 1 o
42 %

G SRFE T IR R e T P A P i) i
it B G 4 A o P 3 B 22 B B U 1 N R T i
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Table1 Agentsand methods of euthanasia by species
[IES R AN VIR SRR SZ (1) 22 IR E )T 155
KAETHEMESNY BB AR (B3h . T/ M. TTEMm. FBIERIRET): 70% SEH. 4% it
L) PRV G - 0 2 R ¥ 5
PIRIZR5hY) HRAE SRR E: TN I ZRZGY) . ety IRIESHW RSN RYEHR RN RRIE A 4
JRRTE TR BRIV 24540y &0 By o P == K] WK, RFEACTE; faih; TRPBlas ] ST, Pk
ZEMi(MS-222); A BRI A 1R K] RURCER TR /N 4 gIBhY), W DGERBGT)
LENGE-2S) H IR S 0 L 2228 259 W N BRI A . AR . — AR, A
SR BUMENE 1 () -/ L S 3 2, BT Sk (/)
528); M (B BBER T A 5 28)
bit GRS O L Z 2R 25y, i R T T 2kl [ L Z 2R 2 (BRI LA A g A2 45 2Y); i gy
(Tributame) =k, T61 JBRIT TN ERRI R — et 45U Mt
7} H IR S 0 L 2228 259 i, RERTIE
YN GRS O L Z 2R 25y, i R T T Sk [ L Z 2R 2 (BRI LA AR A2 45 2Y); i gy
(Tributame) =k, T61 FRATH TRANERRIE S A —5i . AU fe
i IR R G s A R, THRTEH. =T 78EH. THW. qUOm A0
FEELE LRLE. BREWE . TR =1+ 7K WSk T TR T TS S LU il
R (MS-222) 2- KA LB P e ZERI BRI, VR AR (EHITREIT); REM(ILAER)
O, Pyl 2VE(GELERi LT ), 2
= H I S 0 L 2228 259 RERTE; il
TEFLB ) YIFEhY): O TGP o BRI AES  YIFRSIY: WABRIE A JBEREET A #Rit,
Wy LG Z 2 i s SR BRI 7] TREPERRTF T I, o P s
FEANRKSEY ORI 2 5 Bl Sy 6 BRI 77 MBNYIR SN 8 AR — 4k, —
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- [ LU 22 S 2 i S et S A S5 JRR I 77 AR AT, AU &L IRUREL
S BUHENE 1 (R 25 460058 ); W73k, THFpigs o
FULAR, Wiy, Ay, RIHE
i H I S 0 L 2228 259 W NI R BRI A AU, UM IR 11 (LA ) 2
TIMIE); REACTIE; IFFIEMRER
€47 5h%) IRIEZN PR WE LR T ZRAY), TR MM RinE: TR TR, AUk, RE
= RIRI(MS-222) 7 55 fiff 124 HL BRI i B 77 MBS, THPpEas 3T LW, Pdvd vkl
VIR ; AR Sh W R S R BRI 771 NT A QISR ETE, AR N (5 1)
LSESEILY)] UL Z R Yl [0 L Z K2 AL, A BRR WRON BRI UM . 4B . — %kl =R O,
[l e LT STMEIE I 07 S, SR AR RO 5
NI I 24 ) O L 2225 AR OLAESR); A R, RER TS, BT
BERREMOL L)
b1 L Z K25t AU AR —HARE. B &

et il R TS, B R (FH);
THPRES AT Sk

AL IR IETEA R WAL 7710 . 1% 2020 fik (FEF) Bk 1 B934k,

> B PN AN IR TR 2 RS 3
BTN FE T BEAT (0 NS, A BE T 10 TV e
AT WEI AL B 1k, IF BRI SLHOR B

s 80T T 2 LS 425 A £

fr, TTEUKHSeEE, JEd 74T RS AR T
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421 HRZRLT X

BRI I B LG Z R AYER . R
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Table2 Agents and methods that are unacceptable as primary methods of euthanasia

M L 58 ROLEIR o SR a0 20U P 4% 7 1

M RAN AT (2 8077 2, A2 0E: (1) Y2 A i vkt o A vy, R AR
15~60fH%, I3 ESNIRIE W I RBZIK, SR SIPRANAN L (2) DI Sh R IR 32, Kt
LEWPIR A5 A, 5 EERCK B N 18] (3) BAMAR U, RO s 2oL (4) LRR
sy el ge s iU AL iRek . fhdE . R AHMESER, AU A RE S DR N AN E

PR Ay A R 2 2 5 R S A A, B LRI SRAT: A B — AR BT S K 7 VA I, R

WH . R PUCH S (OFE DY) « V525 RHUR. URE . R RS

e b 2 S DR AR IAUBIAE, S04 PR RS 1M 55 BT 2t B Sl AR ANTERE R (AT A 538 < B

BRAT A RN SR S A, 2B DU T —AN AT R I SR TE . JA] REAE LA T AU T4

B eI ot i ]
BN TE 23 AR VR LRBE M S 2 I g . A0 5 ok
GIRFCENYINE, TR S RRIT
s AR FINUBR T BE (i 8 S5E 7K ) BH Lk 24
Kedi A 27 ) BB 1) R AN AT HR 2 1K) 22 SR BE T T
IR ANAIAER S AR BU L B Y1) 2 SR e
R AN RAT Tk, BB EOR Y . Pk, X A AT AR R R 254
L7 AR N AR SE R . T 2 SR TESIPINT , AEMLRR 85 NANIE
s (AR 2R
KAy S DL 22 SR T
(AR TS %K)
HK B KA IE [ 2 SRIETTE, 1 HAEANIEL)
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AUREIEY
e ERiEAR SN, ELARE SRR A TP I P AN BT
K i B 771
PURFNCA LA AR & T 33097 22 SR T R (A 2R R AN & vl 632 (19 24 SR B8 T 15
ki it f& — P AN G & I 2 R TT R
RRE) o ALY ZA—E REAT R LR IESI)
T PR R A S A PESRAL S AN ] T A MESh ) 1) 2 SR AE
THFRAR T
e n DS I PIRFS
FRZE LA BLL I 771

(Bd T BilR
By SALHIMA
TR RS 25 )

U R A IR LE 25, SR 25 RORATAR 2 I BUE T4 o DRI, ShWIAE R ETEShRE T )G, U598
AEMS 52 B R ANIE

BRI TR BTN T 4 g (MIRAT S0 PIARS AT AR I (] 2> 3 5 d BB AT BRI DG T T4k, 2
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A n] M oA ik . fi Qs AN S Tk r ik
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i s 3 Al I 54
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Rk, HEEAE R E Kk 257 R0 IR &
T — 7T TR K
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SR TT e SR A o AT 4 T R IR 57 8 4
ARSI T o AR AT e 26 N 1R 50%~
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e [ BANE RS, # e B AR L
DLILST, R G AE A 37 8 T A S W T, e
TG THBHAY . XM AL 2] DR 3

W B U Y, Bk BRI AR R
I T % SR ) A 5 1A SOHE T
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SKEB I A b, BRAE N 53 IO R AR b
#i, RIVAT5E 1 G SIUHE A F1 1, IR RS 1S T
LA KT B BCF R . e ]l PCB %2 SRt
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Ao BRSO FE GG A PCBM, AVl
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AR A, BAEANRFELRS LITR
Z, Jinlfd ] PCB % SRAtahyii,

L JBRIE F) et T A T ik i o YA S5 S A A0
TR, DA KOSUA 0 s 4 T 45 4 B P T- B 22 SR 191,
43 RFIEARKZEZH

RANARN R KB W) 22 SR T7 5 o
HE, JRaEke T RS gyne, 3T R
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ZIRAELST, ) Ab T RRIEARAS I, AT DA
FE A AT 6 s T FF i, EVE B bk k0
JE A S AL B A5 7 202 SR AR,

4.4 ¥

WL 2 SR TV Rk G T b 2K 2y
W, B L AR BRI ) EE . W RT3
RELLZEZY), ] DLEECELHE Sk 1 — A4k
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DA KAt Sk A5 4% A M 0 52 22 SR B8 7 100 Bl ) I
it SRR, SR TR SRR ST R R
203 N L (NI ELY o IR 92 G v AT RN
(1) 75 Bk P51 1 22 SR B 7 1S
45 WHE AT SRRIL
451 HHZRILT %

IFLEN AT R RAER K B 564, B
WAHRE M A28, R, WF Xy, ik
()22 SR T A VST 22k, sk b2 22y
V5 RERRNE . PUREAYECH, Bl Ay
5 o2 5 RS2 AR E0R R R IX 3
o7 LG LA T B SR RGR . B
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IR B AT RHA T 5 N —BEI R (15~20 min)i,
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(LEREWEALERTY EF, L& 201508)

[(H#E] B MHEYLHEZE (ghrelin) 7T NEGE R A 70 THLEl. 3% 32 JUENE Wistar K
SUBEBL 2 b o0 FRALRI 3 AL, B4l 16 M, R 2 Mo RARREMNE A ERH 2k, #E4:21d #
PO, W 41K R e SR i fESEIRSE 7. 21 RAE41% L 8 LUK, ELISA %
W0 if 35 W 24k ghrelin Uik B a2 A BRI VAR KBS 2 F ik ghrelin g2 AR IE, LK
T e AR R E AL A 1 o2 (Amp-activated protein kinase a2, AMPKo2) Kik/K ¥, Sz
96 i PCR KIS H ghrelin, AR #E (20 W # 524 (growth hormone secretagogue receptor,
GHSR). % (eptin), LA R+ ghreline AMPKoa2. #Z:JkY (neuropeptide Y, NPY). #i
BUAERIMI G H A (agouti-related protein, AgRP) mRNA /KF. R  SEIGHE 7 KN AL KR
a2 FX |4l (P <0.05), %21 RFA KRS HEER L EZR (P>0.05); 1
W7, 21K, WALKRMAETEY L] E2ES (P> 0.05). Minl LA &LV fiE b kAL ghrelin
K (P <0.00), H&FEHH ghrelin 81 (P < 0.05) LI F Eliih AMPKo2 1 (P < 0.01)
(k4] . NEOERER] B EEE N ghrelin & GHSR mRNA /K¢ (P <0.01), FiAH
M leptin mRNA 7K (P < 0.01); [EN LR Figpy ghreline AMPKa2. NPY & AgRP mRNA 7K
(P <0.0D). it REMNIMAE T BOCR AKX &S ghrelin ZKF ER,  w AR R &8k
IS 8 AT 5% i

[ X8R Vs B YLiks; KR
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Effectsof Stresson Appetitein Rats Through Hypothalamusand Stomach Ghrdin Pathway

ZHAOQ Yiling, GAO Pengfei, XIAO Qian, ZHANG Lan, PAN Danging, XU Yuemei

(Department of Traditional Chinese Medicine, Jinshan Hospital of Fudan University, Shanghai
201508, China)
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[Abstract] Objective To study the molecular mechanism of stress on appetite through hypothalamus and
stomach ghrelin pathway. Methods  Thirty-two male Wistar rats were randomly divided into a control group
and a stress group with 16 rats in each group and 2 rats in each cage. Stress was induced by tail pinch for
consecutive 21 days. Food intake and body weight of the rats in each group were recorded. Serum ghrelin
concentrations of eight rats in each group were detected by ELISA on day 7 and day 21. Ghrelin protein
expression in stomach and hypothalamus as well as Amp-activated protein kinase 0.2 (AMPKo2) protein
expression in hypothalamus of rats were measured by Western blotting. The mRNA levels of ghrelin,
growth hormone secretagogue receptor (GHSR) and leptin in stomach as well as ghrelin, AMPKa2,
neuropeptide Y (NPY), agouti-related protein (AgRP) in hypothalamus were measured by red-time quantitative
PCR. Results Onday 7, the total food intake of rats in each cage in the stress group was higher than
that in the control group (P < 0.05), and there was no significant difference in total food intake between the
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two groups on day 21 (P > 0.05). On day 7 and day 21, there was no significant difference in body weight
between the two groups (P > 0.05). Stress upregulated the serum levels of acylated ghrelin (P < 0.01), the ghrelin
protein expression levels in stomach and hypothalamus (P < 0.05), and the AMPK o2 protein expression level in
hypothalamus (P < 0.01). Stress also upregulated the ghrelin and GHSR mRNA expression levelsin stomach
(P <0.01), downregulated the leptin mMRNA expression level in stomach (P < 0.01), and upregulated the ghrelin,
AMPKo2, NPY and AgRP mRNA expression levelsin hypothalamus (P < 0.01). Conclusion  Tail pinch-induced
stress can increase central and peripheral ghrelin levelsin rats, and act as a temporary appetite enhancer.

[Key words] Stress; Appetite; Ghrelin; Rats
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Table1l PCR primer sequences

LR £ FK I 1K Top

Ghrelin ¢ 5-GGTGTCTTCAGCGACTATCTGC-3' 210
T¢: 5-TCCTCCTCTGCCTCTTCTGC-3'

GHSR ["¥%%: 5-ACCACCACCAACCTCTAC-3 152
Ti: 5-CAGCTCTCGCTGACAAAC-3'

AMPK a2 if: 5-ATGAGGTGGTGGAGCAGAGG-3' 237
Tif: 5-AACGGGCTAAAGCAGTGATAAG-3'

Leptin [-%%: 5-TCACCCCATTCTGAGTTTGTCC-3' 120
Ti: 5 TCTCGCAGGTTCTCCAGGTC-3'

NPY ¥f: 5-TCGCTCTATCCCTGCTCGTG-3' 220
Tf: 5-GGGGCATTTTCTGTGCTTTC-3'

AgRP [-%%: 5'-GCTGACTGCAATGTTGCTGAG-3' 228
Ti: 5-GACTCGCGGTTCTGTGGATC-3'

GAPDH if: 5-GGAGTCTACTGGCGTCTTCAC-3' 237
T#: 5-ATGAGCCCTTCCACGATGC-3'

W Ghrelin BIYL%#, AMPK o2 BB ERRIE AL 2 1T 02, GHSR BIAE KR /il #5328, Leptin RIJE 2, NPY

BIphZeik Y, AgRP BV FRAEPIA G 8 .
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Compar ative Study of ThreePineal Gland Injury Model in Rats

WANG Danni, SONG Meiging, YANG Qian, FENG Mali

(Central Laboratory of Shanxi Academy of Traditional Chinese Medicine, Taiyuan 030012, China)
Correspondence to: FENG Mali, E-mail: fengmalil@163.com

[Abstract] Objective To compare pinea gland injury models established using para-chlorophenylalanine
(PCPA), electrical stimulation stress, and PCPA plus electrical stimulation, to evaluate the structure and
function changes of the pineal gland, and to establish a simple and effective method of pineal gland injury
model with short modeling time. Methods Forty rats were adaptively reared for 1 week and randomly divided
into blank control, PCPA, electrical stimulation, and PCPA + electrical stimulation groups. The control group
was left untreated. The PCPA group was intraperitoneally injected with PCPA 450 mg/kg for 2 consecutive
days. The electric stimulation group was given a shuttle box with electric stimulation (voltage 30 V, current
0.8 A, stimulation time 30 s, interval 30 s, 60 cycles) for 5 consecutive days. The rats in the PCPA + electrical
stimulation group were given electrical stimulation plus PCPA on the 4th day. The operation was the same as
before. The rats in each group were tested for open field activities, elevated plus maze and other behaviors,
pentobarbital sodium for sleep and other indicators. ELISA was performed to detect serum melatonin
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(MT) levels, and the pathological structure of the pineal gland was observed under a microscope.
Results Thetotd distance and average speed of the rats in the three experimental groups were significantly
lower than those of the rats in the control group (P < 0.01), and the central areatime of the PCPA and PCPA +
electrical stimulation groups was significantly higher than that of the control group (P < 0.05). The open arm
number was significantly higher in the PCPA + electrical stimulation group than that the control group (P < 0.05),
and the open arm time ratios of the PCPA and PCPA + electrical stimulation groups were significantly higher than
that of the control group (P < 0.05). The latency period to falling asleep in the PCPA group was significantly
higher than that in the control group (P < 0.05). The serum MT levels in the three experimental groups were
significantly lower than that of the control group (P < 0.01). In the PCPA group, the pineal gland cells were
disorderly arranged, nuclear pyknosis was evident, the number of cells was significantly reduced, and vacuolar
degeneration was increased. In the eectrica stimulation group, the pineal gland cells were disorderly arranged,
nuclear pyknosis was evident, the number of cells was slightly reduced, and vacuolar degeneration was slightly
increased. In the PCPA + electrical stimulation group, the pineal gland cells were disorderly arranged,
nuclear pyknosis was evident, the number of cells was significantly reduced, and vacuolar degeneration was
increased. Conclusion Different degrees of damage to the pineal gland in rats can be caused by three
different methods of making model, which can provide reference for making different pineal gland

injury models.

[Key words] Pineal gland; Circadian rhythm; Melatonin; Pathology; Rats
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B Adb R AL T P2 k. MT Rl ELISA X7 &
(it'5: EMEL74) W BEEE IBL AW,
1.3 REHI&

KERIG SR LRSS, BEFLA R 25 o TR
41, PCPA #1. HiJ 20 A1 PCPA 14 rLfil 4
2R 10 Mo BAXTRAANTALM$E, HR&
AR LU AR5 . PCPA 4: fESEIR5H
4 RITURIE s S PCPA YRR (Or BIRKEIC /K%
FREN MRS 4N 3.392 g+ 1.512 g, 75l N z43
7K 320 mL. 180 mL, #iFEHs), wA, Kl
pH 24 10.1, #f PCPA ¥ TR Eh gz, Tl
Jy 45 g/L [FREW, 80 Chi#k 30 min, H
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2 do HFIEA: SRS 1 KK RUE TR
95T RN, HRIEOTE IR 30 V. L
0.8 A. HWitin) 30 s, [alf@t ) 30 s, IR
60 X, [FA—IFpEs il 5 d. PCPA B4
I . RO R R, R 4 R
A PCPA, J7i%IH PCPA 4.

1.4 $EERAEN
1.4.1 ¥ 3EsHNK
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WA, DRI LTS Bl . Al AN A AR A
IHTRGE, KGRI A 3 X 34 T H il sk H
WA . RTIOK G B B R L P I K
oh e XA B N ) . BRI BN ) 2 W, FH 75%
CTER R 3 SR WA, DL kB )
B BAE R R mR g5 R
142 ZR+FEFT MK

AR BRE T e 28 ks W — b (R
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7 K B Bl DI DAL Bk B AUk, BB TR —
S AR &5 R

HENTTF ISR k% Copen arm entry, OE):
KPR TF O N AT — ENZE e 4B
H P RBUR AN . NP B KR DY 2 357
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HENTT U R 1 CHENTT U B + 3k N3 P

WA X 100%. BEANTFHCE (P f ] Copen arm
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MAZRE 52 AR BT TR . HEAN PR ) K
SR D A2 417 J PR P AT — 2 R e AR
(VI 0) o B N TFJBCE I 7 20 L COT %)
OT Y%= JTJBURS 5 BE I [0) 1 COF SRS 45 B B[] + s 4]
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1.4.3 REZAFE IR E

I s 3 S, T L 24 38 mg/kg, MM LA 1
B R A dabR,  BAR BT ) F R34 RF 30 s L
3, WO BIIE RO R sk I L 22
LS ONE R NS E N N N T (B S AN T N
s RSB IE OB R 2 5 BRI, AR
Sy B MG e 4882 B (1]
144 tE MT 4R

FA KRBT 6 K L7110 : 00 I8 syt i 10%
KGR RRIE, I =80k EL, #2520 3 000 r/min,
20 min, U EEIE . KA ELISA BHLH 0%
R g M, 2 BGRK0 & vl B B AT 445
1.45 ARG ILLALR F I

W e, REERCE RALIT A, R oK e A
T4t B R, WOKRR/MA R AR, TEHEEL
A RAR G, ISTHEARTE R B 351 BRI 2 SRAA
BTN 10% (1) B S A ob [ e, SRAAT
WK . AE . DI . HE 30, &Jn
BT B L.
15 %ttt

SEHG £ BB LA X £ s Ko, fdi ] SPSS 22.0
BAFHEAT 0T, 2 4010 LR R R B R 36 0 2 4y
M, PR LLECK H LSD-t /36, BLP < 0.05
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2 #R
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2.2 HiZESN
PCPA 4H. HLHIEZH A PCPA BEG i iy 2H
KW 15 s M e S A ) B R T2

X4 (P < 0.01); PCPA 41, PCPA JtHH
LR 30305 ) R DX i) 345 42 28 e 225 1 0 R
41 (P <0.05) (1.

* 1 HEXBRYIHEH LR
Table1 Comparison of open field activitiesin each group of rats

(X +s,n=10)

a1 SR fem SPEIERE /(om - sY) L X [E] /s
=Py 1711 + 271 11.82 +1.35 1.98 +1.30
PCPA 1007 + 207" 871+ 1.08~ 6.97 + 5.76'
F, 3 772 + 294 7.57 + 1.86" 1.62 + 2.02
PCPA T4 HLIL 983 + 159 8.52 + 0.99" 7.25 + 549

H: PCPA WX EAFENEMR. L5 AXRAILLE:, "P<0.05, ""P<0.01.

23 BRtFE®E
PCPA 5 FELJIEIZH K SRUITT OB S 2 i 25 1
XHEZH (P << 0.05); PCPA 41. PCPA B4 Hifl]
WAL OT% ¥ w25 & T8 I IRZH (P < 0.05)
(£2).
R2 BAXRSE+FHERB LK

Table 2 Comparison of elevated cross-maze
experimentsin each group of rats

% 3 ZEARIK B L Zinth E RAR LS
Table 3 Synergistic sleep results of pentobarbital
sodium administration in each group of rats

(Xx£s, n=10)
a1 NHEWARI fmin HERRAFSEE] /min
25 0 R 444+ 084 789 + 129
PCPA 521 + 053 882+ 184
FRL L 478 + 0.64 67.0+ 119
PCPA BE4 il 4.95+ 0.96 859 + 14.8

(Xx£s, n=10)
41 il OE% OT%
25 AN TR 342+ 236 254+ 77
PCPA 52.1+ 180 489 + 24.1°
CERAIE 48.8 + 30.6 415+ 39.2
PCPA T4 HUI 65.6 + 31.6' 63.9 + 30.3'

H: PCPA ST ARNEIR, OEY% ik N FFBUE BT
Iyt OT% Mt N AR RET /0. L2 AR L
&, *P<0.05.

2.4 X B EZth E R

PCPA 21 K BN R H1 4 3 v 2% D0 TR
(P < 0.05), Tfij BB ZH M2 PCPA B4 B i
AR RA LN EZS (P> 0.05); HER
RS ) 7EAS AL e B 225 (P > 0.05, % 3).
25 IMiEMT

PCPA #, FELHIEZH . PCPA I LI ZH K Bl
M3 MT K3 2R T8 FOA A (P < 0.01)
(%4,
2.6 MRIKFFIBLLELAZTL

Ry A4 20 2 A e SR A e i R R B 4 L
(IR NS IR = PR e R A SN T IR v
TE IS5 4m o HE 0 S, Y500 A, 3 BT AL

: PCPA JXEARNEMR. 7 Hx AL, "P<
0.05.

&4 FEKRMFEMT LI
Table4 Comparison of serum MT levelsin each group of

rats
(X +s, n=10)
41 MT/(ng » L%
7R IR 165.9 + 10.7
PCPA 144.6 + 11.8"
PRI 129.1 + 12.3"
PCPA T4 HUfilg 1532 + 9.2

E: PCPA NXTEFAENER, MT NERE#HE., H20%f
A4, "P<0.01,

(E 1A); PCPA A RAA4 MHEZI AL, £
H WS, 25 2, 40 Mk 46 H i
W, ARSI (K 1B HIE A
FARFEBIZEAL, 402 H A lob, 2 v AR A 1
%, MMAZ 46, ARk A R g, d gt
FRECH (& 1C); PCPA W4 v R 41 A B AK
e HES AL, BCH B R kb, A AR
%, Mk [ 45 Hoi AR 5, 4 i 2 BE SR
(K 1D).
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1.

1 FREARRMRAFRBARAFTL (HERE, X 100)
Figure 1 Histopathological changes of the pineal gland in each group of rats (HE staining, X 100)

3 g
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PR 25 . @A BRI Y s, v DUIE
ORI =1 S e o v R [ B S .
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ARBRREANRBEEREMNVIPTEIL
g, R, B F, WKkE, & M
(ZEREEXFERFHH TS, HE% 710032)

(] B8y R Szl 5008 w57 5 VIR K B e A A RS AR, A I R BB Rl A 5 4 1t
PRAR Y SESS TR Ak ERRIRARH A M i 2 (rapamycin) FI3AEFE 3 A (cyclosporin
(A), TTARRA 3 dIFUE% SD KRHEN, »ATHMHERNZ (Rapa) 4. HBFHE A 1125 (CsA)
41, A M2y (Rapa+CsA) 4l 4L, F NG IR U87-M G 4il g7y kAT SD K B 4 it
A7 R RN AT N 350 R R R A, D SRR A B R AR i ) AR A . BT R AE K % K% 600 mm3
I, 0 Rk T 2 A0 9 N T AR RGBS W K BRI T R A T s AR A ARE R R, 2 B AL 8 UbR
A, KF HE G R G 4 U A M g 41 2127 e & . 3R 5 Rapa 4l R CsA 41t Ik
A H# (Rapa+CsA) TE R il o h L3I0 H B B O0#, BRI 315 3] 100% (Rapa fil CsA I
2 B ER Sy 0 R 0% R 40%) . TG A4 KRR s B /T Rapa4l. CsA 4RI R4, ¥
1 AR R I 21 b 58 6 B bR R BRI 0 & 4, AH L (% 4L 20 B0 AT 6 oad ko i Sl TR . PN R R
R Mitochondria i EAT ) S g 412Uk 25 Yo (0 45 S o BlR S A g dm PRk . 4598 IR A 2
(Rapa+CsA ) HEAT Ha s 40 i B A0 A e iR UB7-M G 4, il B 4 7 A Jie 5 78 K B S o
B RAEARY, 5 B3 BT N T NG R i AL ZUE &S .

[RBIA] AR s HINFH R HMEEA; WERRE; BB

[FESES] Q95-33; R-332 [MEAFRERD] A [XE4RS] 1674-5817(2021)03-220-06

Establishment of a Xenograft Model of Human Gliomain Rats

TAN Dengxu, WU Pengpeng, ZHAO Yong, SHI Changhong, GE Xu

(Laboratory Animal Center, Air Force Medical University, Xi’an 710032, China)

Correspondence to: GE Xu, E-mail: labaniz@fmmu.edu.cn

[Abstract] Objective To establish arat xenograft model of human glioma and to provide ideal animal
models for clinical and basic research by injecting immunosuppressants. M ethods SD rats were divided into
rapamycin (Rapa), cyclosporin A (CsA), Rapa+CsA, or negative control groups (n =5 each) for 3 days before
surgery. Human glioma U87-MG cells were injected orthotopically into the rat brains and subcutaneously
into the back, and the volume and weight of subcutaneous tumors were monitored regularly. Once the
subcutaneous tumors had grown to approximately 600 mm?, the growth of the brain glial tumorsin situ was
detected by near-infrared fluorescence optical imaging. The rats were sacrificed and tissue samples were
isolated, and hematoxylin and eosin and immunohistochemical (IHC) staining were performed to determine
the modeling success rate. Results Compared with Rapa or CsA treatment, Rapa+CsA treatment showed an
obvious immunosuppressive effect. The success rate of Rapa+CsA treatment model reached to 100%, while
that of Rapa or CsA treatment model was only 0% and 40%, respectively. The mean body weight of the rats
in the combination group was significantly lower than that in the other groups. A strong near-infrared
fluorescent dye signal was detected in the rat brain by optical imaging and was further confirmed to be glioma
tissue by histopathological analysis. The IHC staining was strongly positive for the human mitochondrial
antibody at the tumor site. Conclusion A rat xenograft model of human glioma can be successfully
established by the combined injection of immunosuppressants Rapa+CsA, and the morphology of

(B2 T B A6k v = AT ST H (2017-JCIQ-ZD-051-04); 4 BASKI: 874 L I8 [SY DW(2017)02 *5; SYDW
(2018)01
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human glioma can be conformed by pathological analysis.
[Key words] Human glioma; Rapamycin; Cyclosporin A; Optical image; Xenograft
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PERARX I RGE IR 8026112 Horpr, U B
Z= (W2 2 R AT B g, B R A 2R A )
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Figure 1 Establishment of the subcutaneus xenograft model of human glioma
inrats
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Figure 2 Detection of human glioma xenograft formation in rats by near-infrared fluorescence optical imaging
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Figure 3 Pathological results of xenograft tumorsin rats (X 400)
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TERIMAR AR TARY AR, @851k
Gy e TR Rd IR NP RS (EREA T RILE N ]
FElG T SD KRHEA ERMRZERS, XA
M R A e R ARA AR . AT IS
AN 2 70 (1) G B A 700 8 FRAIR 7 K BRUAA P A
R IKAY B S IR 40 B 2R (1) S Bl RS A

L T I PR Y FH 118 s e A1) ) B A T BA3 A
RO, B4 i R Mg 401 )57 Ccalcineurin
inhibitor, CNID. WH¥La)4) WA 22 ]
FI HURE 258 Bl R SR Ak I 40 B4t
o WEIRBFIEER M, H 97% MF A Sl
Bt Jri 4 F NI 24 S 2 v 7 I W L340 o A
AR AT B R AR 1R 2R A S A )
s AL TR 254 R HE e SO R A 2 A ey 12
KA RS B R A 2 T VRAS ROV Bk
0 i A4 B AR T DARRAIG L S0 v e e I A A
AR, {HI4hN T H %, EB (Epstein-Barr) .
BK Z i s Al E 4107 (cytomegalovirus,
CMV) JEG G, Hfudi sz A (CNIAREZY)

Z—) FEMERZHTHREBEN A S Ris
VRTINS, AR R A E R R A
T IR U 0 5 A T 4 s % 0o A R S0, LA
e s AR U040 7 B R B 0 2 RO (1) 4y
AFIIEE,  BE T VbR (A0 2R K e 1, AL A
Go 8t # G ], FEA4IMus % -2 (interleukin-2,
IL-2) Zr a2 B0 [ B d ik o o) T bk 02 40 g
AR T, sEm B =R MR s IL-1, ik
A B e e M R . N R 54 m FK
#E45 8 4 -12 (FK binding protein-12, FKBP-12)
g4 ), BHWT T #RC40 MM Gy 15 SHAMEEFE,
L3 A AR (A BT A 2 n] LA
HIAMEPEA R CniL-2, 1L-4. 1L-5),
WOR TR0 4k . H95ERT B bk 4 i = A=
Prdk, MINTIE B G 28 7K A 1 A

Il A 7 AN R F 2538 L, AR = A
ISR S U PN Y E SRR A I EE
St 18l FLFl, ANSEES BUE R I R A
FHE A DR IG 2T R R e i, )
BPREAT AR R A, Gt . nraEmed
Bi7E. A SRR, A FH 25 41K BT 44 o == 4
Kilg, MBI RIEE] 100%, .25 CsA
NI ZIL 3] 40%, HARPH KD H 0%.
HAEMIR LR 45 d 2B S, BEG A RIE
ABUL 624 mm?, J& T4 K218 Bk A HBLE 5
KBS, TS REHEFRA O M Ak
AR NGOG, AT 400, B 4 fufn
A (natural killer, NK) ZHfiass. MAEH
BUHIRE, A2 A Sl e Fe s T ke



Jun. 2021, 41(3)

SCIGENY) L LA S22 Laboratory Animal and Comparative Medicine 225

A0 S A R A S B IR F s A R B T A
T g 4h, BT LA B kg i AL Bk, iE
B G FHICR . DS HZITE T 41001 B 41 f
HKAVEHEAT T S, i 2 A SUNAE T 40
FL A HEAT ez i, IX T RE A LK —BLE )
F B R

ST DA IR AN Sy WS (R R 1, AN 700
FE A R By S5 Mg o 1) PR £ Ah O Gkl DZ-1,
T S A BB A U PN A T8 1) A K
Olo RIRA R IOCE B, H—DKa
FEEA (198 HLREAREAT HE 40, N3N R
JUIRE . Jn AR H AR B R R e N SR A
Mitochondria it (A BEAT 2 2H 2k 27 4 (1, W Aff
TR NV o 45 G i A AR 45 S DL s B
P AL 2 G g 1, AR TEfIA T NG
Je S o D AT o AL ASE AR S ST T

HOR /N A, HEIER T
W TE AT I R S S B s R e /b . R
e N HIFD B R BY) Gefee R AEATHNE], AT
S ST AR A K B ) I 98 S RS AR AR R — o 1Y)
Sk o AT AN ] G 35 H00 81 390 Bl Th 4 37 1K
B g 988 DL Y, R A I BT R AR R AR R B
VI eE e RS AR TU B T R A IR S A
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(2] B HiHFZIT % (Helicobacter hepaticus, H.h) J&4est B EE 4N (dextran sulfate
sodium, DSS) /MRS AR M. & 40 MEEME 1L-107 /NRBEBL A 4 41, 205
x4l H.h4l, DSS4LRI H.h+DSS 4L, H.h 4R H.h+DSS 414 B KU H.he H.h &Y 5 d ),
DSS 41l H.h+DSS 41/ RIELK A 2% DSS/K 7 d, R IEH KK 5 d, THESAKH 2% DSS
K7 d; HRANEFERK. LWL RFIESAUN R, WM E L KE, RIF0H 36, 7
AT ALURPER AT . MK T mRNA 55K RN (LR ACER . &R RBEEKG
e R EoR, 5 DSSAIAHE, H.h+DSS 41/ bk L0 f iR i 2, LRI ™ &, LF4eufs
FENE, REZE4auIE, RN &M E 7T A2 6 MBIEIRER T o #xoK¥ L, &
TG R SRE R T 3 B AR AT . B8 H.oh RS I DSS i 3 /N U4 5% .
[RHIA) AT etk diip %, MEMEMBRE; DR

[hE4ES] R-332, Q95-33  [XEAFRAEAD]) A [XE4RS] 1674-5817(2021)03-0226-06

Effect of Helicobacter hepaticus I nfection on Chronic ColitisInduced by Dextran

Sulfate Sodium

WU Zhihaot, SHEN Chen?, YIN Jun?, ZHU Liqi!, ZHANG Quan*?

(College of Veterinary Medicine, Yangzhou University, Yangzhou 225009, China; 2. Affiliated Hospital of
Yangzhou University, Yangzhou 225001, China)

Correspondence to: ZHANG quan, E-mail: zquan@yzu.edu.cn

[Abstract] Objective To investigate the effect of Helicobacter hepaticus (H.h) infection on chronic colitis
induced by dextran sulfate sodium (DSS). Methods Forty male interleukin (IL)-10" mice were randomly
divided into control, H.h, DSS, and H.h + DSS groups. Mice in the H.h group and H.h + DSS group were
infected with H.h by gavage. Five days later, the mice in DSS group and H.h + DSS group received two 7-day
cycles of a 2% DSS drink with a 5-day withdrawal time between them, while the other groups received
sterilized water. At the end of the experiment, al groups of mice were sacrificed and the colon of each mouse
was excised, the colon length was measured, and the colon divided into three parts for histopathological
examination, cytokine mRNA transcription detection, and phosphorylation detection of signal transducer
and activator of transcription 3 (STAT3). Results The pathological results showed that lymphocytes
infiltration, loss of epithelium, degree of fibrosis, and crypt atrophy were more obvious in the H.h + DSS
group than those in the DSS group. In addition, the transcription levels of the cytokines IL-6 and tumor
necrosis factor-o. (TNF-o.) were upregulated, while STAT3 was activated. Conclusion  H.h infection can
aggravate DSS-induced chronic colitis in mice.

[Key words] Helicobacter hepaticus; Chronic colitis; Dextran sulfate sodium; Mice
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JFIZATE (Helicobacter hepaticus, H.h) &
— PR B, 70 L BN B R R
ey, TR A e 6] S ) )
T NI B A D S AR A S R B R . A8
YEJZ%  Cinflammatory bowel disease, 1BD) #&—
R A iE S, T3 e 2 B ANtz 1 25
45, FEEUXPNZRIBD Jr il P K
N SO HE EILARE i R A4 BT R ek AR 2. N 4 e
4+ % 10 Cinterleukin 10, 1L-10) #k& (IL-107)
NEBE G Hh IEG RS RE, WA T4l %
BRI ST o Ad P SR BEARFR S (dextran sulfate
sodium, DSS) 53 M4 48 nI1E K 1BD 195
BEARLA SR AL T FE J0 1 P 1 /) B g DRk
e H.h AT 4 i ARG B — 5 5. AT 5
7EF] DSS i YL Hoh (197N B4 1BD AR, 4
JUH.h G DSS 8 45 1 S A (¥ 50 o

1 MR57I%

11 SRR E

IL-107 /Nl (B6.129P2-1L10tmICgn/J) Il
H 3 [EH Jackson SEH =, IR T M R LR
Sy SPF YW ii[ SY XK (F7) 2017-
0044] . HEREE (26 +2) C, AHXE 40%~
60%, A 12h B, ST/ B H. A
Pt H.h (ATCC51449) b [ 3 R R 759
R, RAFT— 80 C&HMH.
12 FERH

DSS e B Bl 2 A RHA R AT s TR
R AN 200 B 24 4 A 5 K R R R A A
TRIzol )i A3 Invitrogen 23 7; PrimeScript RT
Regent Kit with gDNA Eraser )iy [ - ATAKARA A
#; Universal SYBR Green Master iy F %ii -+: Roche
Nl H4iMA %6 Cinterleukin-6, 1L-6). Jif
JEMNHEIR T oo (tumor necrosis factor-o,, TNF-o0)

1) PCR I TAEH TR (Rl mrA IR
NG G E S AR B R T 3 (signal
transducer and activator of transcription 3, STAT3).
W21k STAT3 (phosphorylation-STAT3, p-
STAT3) #B- Mz (B-actin) Pk A 3%
Cell Signaling Technology 77l ; EB&AL 2K
R B TR 2R SR LE DRI B R A vl
13 LMY ESERBENT

5 JRE HMENE 1L-107 /NERBENL Y A 4 41, RRA
10 0L, 23 % E4H . DSS4H . H.h 41 A1 H.h+DSS
. H.hZ1F1 H.h+DSS 4 % 10 JUNRUAEH H.h 5
HEBE bR ATCC51449 1 0.2 mL (1 X 10° CFU/
mL) BT 3RHES, BXEEBMREL d, &
—RWEH G5 d &N FERY HEAR (loop
mediated isothermal amplification, LAMP) L
FAE B 20 J/N 38 %G H.h B, 76 H.h 4R
H.h+DSS 411N &4 )i, DSS L1 DSS+H.h £/
SR o 20 B0k 2% (1) DSS % 2 AN A3,
ANJEET ds 2N ARG, A EREK 5d. )
JRZHFN H.h 403 IE WA T 7K . s/
FARA, IRl /D RAR LR AR
14 SKIGEWHF

NI BHEALTE I, 3 BN A W, I
Fdibs R R CR5E 0.05 mm) &K . g
Wik v 113 F T BED) s o g Az g 3404
Jei 7 A THBUH ¢ mRNA FTE H .
15 FREFHRE

FHJBT 570 B0 A 4% 1) 22 28 WY 5 8 1 o 245 M
W, B CRERRINK, 2 7% 100% IE T B2
FEWA L h, RJ5T 60 CHEARH K 30 min,
FEd T EL A, DR RN Sum. A
J5 o IEEAT HE 455 Masson 47, %2 41805
AL R4 Chistological activity index, HAI)
HEATVR2y (K1), LLEBSHABREER.

<

* 1 PMREBALDREFFENERITN R
Table1 Grading scheme of the histological activity index (HAI) in the colon of mice

il RV VR AN A oA
1 45 2k A i SR 4R MR AN o /D 5%~ 25% 1.5 % T T Bass v Ji
2 RGN S JE R L S A R A 26%~50% 2 {5 IE Ry
3 BN S NP B AR 27k [ e R 51%~75% 3 IR B
4 Fi. FRE TR R EREM RN B > 75% > A5 IE R E iE
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1.6 ERKHXTEE PCRZEMUMEFBEX KR
FRRKF

RO S RNA, i cDNA, DL
GAPDH AN Z:, kil 45 aH2ih IL-6 Al TNF-o
MFRIER . BMEAELZ 3K, RH2 220k
AT/ #T. PCR JV4cAF: 95 ‘C 10 min; 95 C
15s, 60 'C 30's, & it 40 MEH; 72 C 20 s,
PCR 51#7 55 GAPDH 5|4k 5'-
CCATCACCATCTTCCAGGAG-3', Fiifsl#h
5-CCTGCTTCACCACCTTCTTG-3'; IL-6 L
)} 5-TAGTCCTTCCTACCCCAATTTCC-3, |
Wi %A 5-TTGGTCCTTAGCCACTCCTTC-3';
TNF-o L5144 5'-AACTAGTGGTGCCA-
GCCGAT-3', Ny |#h 5-CTTCACAGAGCAA-
TGACTCC-3'.
1.7 F|HERENEERN STAT3ERRIEKF

RIPA LS5 A2 8 1, BCA VLN T &
I n, BT 1 10% 2 2 31T SDS-
PAGE /3. HLUKE W Ja # 5L, 4R )5 H 5% Jii i
Wy AT S A, oy AR LE 9 1 0 1000
[t B-actin. STAT3. p-STAT3 i & &,
FEFARRELLH R 1 0 10 000 [ —HilEdE 1 h, {1l

M2 R B R . DUH MR A &KW KIS
{5 M Z B-actin 457 KIEAE 2 LE R R H & )
FKIE K.
1.8 #HitHx

K H Graphpad 7.0 4t it 22 A4 AT 0 W1 . T
A DL X+ s Fow, AT IE AR 3R U5 25 4)
Mr: A2 R 5% Two-way ANOVA RGEFHT
re AP <0.05 AZERHGRIIFE L.

2 %R

2.1 H.h BifA[InE DSSiESHY/ RIS %

DSS 411 DSS+H.h ZH7E X FH DSS /K 7 d i /)
UM T R BRI, VBT, AR . K
B OK )G, DSS 4/ A TR/ NME T i
DSS+H.h 4/ A SR P8 T Fe, K2 AE,
75, f@ilL. FRIAA DSS /KA, DSS Fl DSS+
H.oh A5 I B A & TR (R2). 8
VG50 H.h 4R 2 /N BT B DR RR e
AR ETE, HOREMOREAS RGF, Jo g s Fin fi .
H.h 4 F00) B /N R 45 W 8 e 284k, DSS Al
DSS+H.h A 25K g3 45, H DSSHH.h 41455
WOLHE I (R 2).

%2 SHIRKRETUFERKE
Table 2 Body weight of mice and their colon length in diffrent groups

(x+s n=10)
a5 : RRR/m LI fom
- SIS Y DSS/K 7d EHRKS5d MRS DSS/AK 7d S

Xt R 4L 21.892 + 1.207 22.870 + 1.067 23.606 + 1.018 24.125 + 0.941 7.494 + 0.078
H.h4l 21.962 + 1.614 23134 + 1.204 23.767 + 1.340 24.333 + 1.473 7.514 + 0.053
DSS41 21.716 + 1.472 21.136 + 0.676" 21.186 + 1.194" 19.650 + 1.755' 6.446 + 0.111°
H.h+DSS4l  22.056 + 0.947 21.156 + 0.947" 19.954 + 1.415 ~ 17.809 + 1.616'~ 4.760 + 0.154° ~

W HXTRALE, "P<0.05; 5 DSS4ILLE:, ~P<0.05.

2.2 H.h BUEEATINE DSS I8 NRFT 2.3 H.h BEEATANE DSS 1845 28/ NR A 4E L
XA (B 1A) MLk, H.h HFH DRk 2E

CUA0 03, WAREB e, MARA iR (E
1B). DSS 41/ &5 W [l 2 K &bk 40 fu 2
T, Baesaitoids, Moaksy sk, Hih, W
IRk (B 1C). H.h+DSS 434 2 &
MowiE, HAarp g T e, IEEBRE gk
(F1D). HAI VP4 (£3) £, Hh 1%
SLIBUR SR g AN o054 N < F ok 3 Rl
A, TnE DSS 5 T M 4 % .

Masson G (0 1] T4 s i i AF e iR F B
BE R (R AT (0 X ) IR R £F e R LT 4, PRk
I FH T W 7 4 A L5208 Sk FEZHRT H.h 21 AN AE
BT A D ERIRAAEDIR (B 2A . 2B);
DSS A AAPIBIC HILEN A )Z (KB 2C);
H.h+DSS A F i 2T e DIRUE ™, B2
EREAGEYR, HIiHE KR (E2D).
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= ; o N B

e A XA, TR B H.h AL, [UDEMRCHNEEN: ChDSSHUl, AR NEMOAMRE, Ky
LB, WlRuk>: D o H.h+DSS A, RNk A0 R, bk DA R B RS, B s 45 i 2R .
Bl o LB /NS 2 100 wme
1 NRERBLFEFIE (HE £, X 100)
Figure 1 Pathological observation of the colon tissues of mice (HE staining, X 100)

% 3 MREFBLFREFENERTS
Table 3 Thehistological activity index (HAI) scor e of the colon tissues of mice

(x£s n=10)
P RAESNY: TS iRk 4 W
pagiEil 0 0 0 0
H.h 41 0.8 + 0.422 0.4 +0.309 0.5+ 0516 0.6 £ 0516
DSS4 1.7 + 0483 1.7 +0.483 2.0 £ 0.667 2.6 +£ 0.667
H.h+DSS 41 29+ 0316~ 2.8 +£ 0422~ 31+0316"~ 35+ 0527~

e S5AR4LEE, "P<0.05, "P<0.01; 45 DSS4llt#, ~P<0.05.

R % 4 oo N

e A CHXSRAL, BT RO R JRA 4 B oA H.h AL, DRI/ TRBT)Z; C A DSS4l, Filik
TREBEA Gy %2, HAEBAZD KEV; D B H.h+DSSAl, REFHE KBV, AT RT3 234
o EIPLL OS2 100 um.

Ehvoe T2,

2 /INREERHLEL Masson (X 100)
Figure 2 Masson’s trichrome staining of the colon tissues of mice (X 100)

2.4 H.h BULATHE AN DSS 1845 &/ NR LHLR 1, IL-6 1 TNF-ou sk i 8 B3 (P < 0.00),
KM E FiERKTF

\ . B 1M H.h+DSS 4111 IL-6 Al TNF-o $%5% /K1 Lt DSS
S B 5 B PCRIZAS I 45 R 3A s o

XA, Hh B T IL-6, TNF-fy T HETHE (P =<0.05), $omH.h BT T
Bt (P <0.05). 1EDSS MBS %  DSSHETMREMMMH FRE (K4,
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R4 DREFALH IL-6. TNF-o B mRNA ZEFKFE
Table4 Transcriptional levels of IL-6 and TNF-a in the
colon tissues of mice

(Xx+s n=10)
o4l IL-6 TNF-o!
XAl 1.087 + 0.180 1.044 + 0.117
H.h 4l 5.765 + 2.304° 3.737 + 0.371
DSS4l 24.251 + 1.644" 6.663 & 0.469"

H.h+DSS4l 320734+ 3307"2  11.702 &+ 0.282" 22
E: SRl b, *P<0.05, "P<0.01; 5 DSS4llt
%, 2 P<0.05, 22 P<0.01.

25 H.hEEAHEDSSIEM LA AL RSTAT3
TEER 1k 7k

JAK-STATI i & 2 PE RN IL-6. TNF-o
E RV T RE MR, WK 3B PR,
DSS (1) STAT3 %, 1 H.h+DSS 4
(1) STAT3 NI BE KR WET, 1878 Hoh g i 35 1
o T DSS M2 & g R i STAT3 R L2
B, U G Hoh o] LN JE) DSS 1 '3 118 M 45
W 4 AR .

IL-6 TNF-a
A 5 40p * é 15 o
8 1 8 =
5 30F s
3 % 10
2 : ek
= 20 Z
o
% E sl * %
2 1ot 8
© ®
Q
€ o © 9
*HEA4l  H.h4l  DSS4l H. h+DSS4l x4l H.h4l  DSS4l H. h+DSS4l
B StiE4  DSSZ  H.h+DSSZA H.h4 06
=]
P-STAT3 | s s . .. g
Loe) 04F
]
SRR - =2 -
e
E 02f
0.0

X4l DSS4l  H.h+DSS4l H.h4l

TE: IL-6 A% 6, TNF-o AMBIRTER T o, STAT3 Wi S PR SRMIE N T~ 3, p-STAT3 M BRLLS '
B GO S EOE N T 3. 41 L4, "P<0.05, “"P<0.01; #4l/Mily 10 H.
B 3 KATRAERE PCRIE (A) MEARENEZE (B) #ill/ NRIFBHRAPIHERXS FRIE
Figure 3 Detection of relative molecular expression in the colon tissues of mice by real-time fluor escent quantitative

PCR (A) and Western blotting (B)

3 g

21 0Lk, AR IBD KR 5 ETEH,
VF% B % IBD (1 %1k 0.3% LA BB, H i 1BD
(R IBEHLEI AR W . —LeBFIT4s LN, 40
PR T I IE A Ist ek FR LS R 3%
%257 1BD AW, ZifHRLE 1BD Ik
IRHLHI AT TBO U RIEEEAEM . Hand
WAL DSS. = hYHE IR FR A H.h 24k 22 5 A )
TGRS/ I1BD A . WETT ORI, VT R X
NI RGEEH TR, Wises %
P PR TR JEORBIORT: S 72 440 PR 03245 TG AN [R] ] 5% B4

BN RE A TS, 3 B R AR
RN R AR SANA . Hh 78 50 8N R RES 5|
ER TR APEI A . A0 e . 45 e 1BDU.
G H.h 1/ B TR g i e Jo 55 A8 It
B LIEIRZE, FIUTE AT S0 7T 2 6] 52 56
LY R R

TR AR T 1L-6. TNF-ou S5 78 45 4 v
BN R s 1 W RS, 75 1BD 1 & 0w bl
il rh 2 S AR ST, 1L -6 B % 5 0 40 i (1) 43
B AFHS . e 5EE0 . TNF-o # (2 0E3h
B~ o A 40 L R0 B PR T - L R ) R Ry
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[Abstract] Objective To establish achronic intermittent hypoxia (CIH) rat model to explore the correlation
of obstructive sleep apnea-hypopnea syndrome (OSAHS) with thyroid function and its mechanism. M ethods
SD rats were divided into control group, CIH group, and reoxygenation group (RH group). The CIH animal
model was established using a hypoxic chamber and was identified. The expression levels of thyroid stimulating
hormone (TRH), thyroid stimulating hormone (TSH), triiodothyronine (T3), and thyroxine (T4) in the serum
of each group of rats were detected by radioimmunoassay. The pathological changes in the thyroid
tissue in each group were observed by hematoxylin and eosin (HE) staining and toluidine blue staining.
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Changes in the ultrastructure of the thyroid tissue in rats were observed by electron microscopy. Results  The
CIH and RH rats had blood oxygen saturations of 70%-92%, and arterial oxygen partial pressures of
60.7-80.1 mmHg, which were close to the pathophysiology of OSAHS, therefore, the CIH animal model was
successfully established. Compared with the expression levels of TRH, TSH, T3, and T4 in the serum of rats
in the control group, those of rats in the CIH group were significantly reduced (all P < 0.05), while the
thyroid mass was significantly increased (P < 0.01). Compared with the expression levels of TRH, TSH, T3,
and T4 in the serum of the CIH group rats, those in the serum of the RH group rats increased significantly
(al P < 0.05), while the thyroid mass was decreased (P < 0.05). The HE and toluidine blue staining results
showed that the thyroid tissue of the control group had intact thyroid follicles, whereas the thyroid tissue
of the CIH group showed normal follicular structure loss, some follicular cells with vacuoles, and a dark
basal nucleus. The thyroid tissue of the RH group showed normal follicular structure, but some follicular
cells were still vacuolar with dark nuclei. Electron microscopy showed that the thyroid tissue of the control
group rats had normal follicular cells, while the follicular cells in the thyroid tissue of the CIH group showed
nuclear contraction, increased heterochromatin, and matrix loss. The thyroid tissue of the RH group had
complete follicular cell structure. Conclusion CIH can cause thyroid dysregulation in rats, and thyroid
function partially returns to normal once hypoxia s resolved.

[Key wor ds] Obstructive sleep apnea-hypopnea syndrome; Chronic intermittent hypoxia; Thyroid function;
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Figure 1 HE staining to observe the pathological changes of thyroid tissue in each group of rats (X 100)
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24 h i IL-1B HIEED AT 0O hfIA 4l (P<0.05), 25 &iEREN FF, 7548 hy 72 hiif
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PEB 7 TNF-ooy 1L-1B Ak sl T, AREE S VA5 16 A R Lk sl N8, e R ) py
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Changesof C-reactive Protein and I nflammatory Factorsin Juema Pig M oddl with

High Altitude M ultiple Or gan Dysfunction Syndrome
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[Abstract] Objective To investigate the changes of tumor necrosis factor-o. (TNF-a), interleukin-1f (1L-1cr)
and C-reactive protein (CRP) in the development of inflammation in the Juma pig model with high altitude
multiple organ dysfunction syndrome (H-MODS). Methods Three doses (0.25, 0.35, and 0.50 mg/kg) of
endotoxin lipopolysaccharide (L PS) were used to induce the H-MODS model (group B, C and D), and normal
saline was used as control (group A). The serum levels of TNF-q, IL-1p and CRP were detected at different
time points. Results  The expression levels of TNF-a and IL-1p increased sharply after LPS infusion to the
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pigs, and reached the highest level at 6 h; the levels at 3-12 h of the pigs treated with LPS were increased
compared with the level at O h of the pigs with the same treatment and the level of compared group A at the
same time point (P < 0.05 or P < 0.01), and then decreased gradually. The expression levels of TNF-o. at 24 h
in groups B and D were significantly higher than that in the same group at 0 h and group A at the same time
point (P < 0.05), and the expression level of TNF-o. was significantly higher in group B than that in group A
at 72 h (P < 0.05). The expression level of IL-1B at 24 hin group D was higher than that at 0 h and that in group
A at the same time point (P < 0.05), and then decreased gradually. Compared with 0 h and group A, the
expression levels of IL-1a in group D decreased significantly at 48 h and 72 h (P < 0.05 or P < 0.01). After
intravenous infusion of LPS, the expression levels of CRP in groups B, C and D began to increase, and
reached the maximum at 24-48 h; the expression levels of CRP in the other groups at 6-72 h were significantly
higher than those in group A and at O h (P < 0.05 or P < 0.01). Conclusion  Severe inflammatory reaction
occurs during the development of H-MODS, and the expressions of inflammatory factors TNF-o and IL-1
increase rapidly first and then decrease sharply under immune regulation, displaying large fluctuations in
short time until achieving an equilibrium; the CRP expression changes slowly throughout the inflammatory
reaction in vivo.

[Key words] High altitude multiple organ dysfunction syndrome; Juema pigs; Tumor necrosis factor-o;

Interleukin-1f3; C-reactive protein

] g D b DX R sy D R 2 I A
RepE iS4 5 1F (multiple organ dysfunction
syndrome, MODS) [k R w2, &R
% I % T RE B IS 25 5 1iE Chigh altitude multiple or-
gan dysfunction syndrome, H-MODS) 7EA i
5 R X R A MODS % X, HE%
IAEUSE o U RR IR AN B 1R 5 0, H-M OD S 710 12
Kl R 993 5 A8 77 1 2 AR — o (1) s R R e
A AR WG PR VA 7 A5 O S e R fE e 3, A
TR ZH 117 309K F LA v D M 1 G JRR S i D 4 ST
T H-MODS gy i 1+-el, - 3 AR B E IR Bz ot
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e KR 7+ (vascular endothelial growth factor,
VEGF) M4 5 3T~ -1oe Chypoxia inducible
factor 1o, HIF-1o) 7E H-MODS #5845 bR A% (1)
AR R SR AR A R A W IR AR A . AN ITAE MR A
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LPS) W2 MidsditiG, MBEARIHE T -a
(tumor necrosis factor-o., TNF-a). A4/
# -1B Cinterleukin-1B, 1L-1B) M C [V H
(C-reactive protein, CRP) %4 HigFr122 1k
FE S, DA T i H-MODS JRRAE F5 A4 2 s i A
BUAR 5 P B 7 1) A A RRAIE

1 MR57T%

11 57T

R BRI 24 3, MEMESSK, AR 15 kg
Fika o A BRIBRAE e MEE %5 - B> 9 H-MODS
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R 6 Mo BRIBRIE N H m b X SO i gR (RS
TS S R, KIS AT A S E
[SYXK (%) 2017-0046] 417, ™k iH fE 54
S0 A AAS 2R ISR EAT A . CRP RN
ELISA 7 &)W B % H Abcam 27, I1L-1B 5
TNF-o &l ELISA R &3 HEE R& DA
wlo GUNEE] CEZ5UET . H35020148) i A 4
AN E R AW, TGRS CE 2
T+ H12020957) W B KA s LR A PR A
Hl, LPS C(Ifiig#A! % 0127: B8, it'5 A 64H4010)
It 3% E Sigma A il
12 H-MODSHREESL %

AR TEZ ROCIRAT . ASEIGTT K 3 500 m
() H p SRR R AT, R HEE 3] 5250 b 5 B
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LPS, 204 ANK ]33 HI7E 30 min 2247, K.
L AR R A E) 0 0.25 mgl/kg (B
ZH). 0.35 mg/kg (C4) #10.50 mg/kg (D
O, WA (A 4D DSR4 K (R
0.9%NaCl i) . Sibarisc kRm, X
I LPS iy A RIX 3 NIRRT R IE 2 ik
A f g S H-MODSFEAY, - #fmT DL | S ik bR 2N 24
WM R B A e bR A LEAR A, TR s A
FEBIHIAET:, 78 3AFIE ) LPS #n] LA h
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1.3 MODS #i2 lifiir e

Z AR TER 3 & £ MODS I 44>
2 DI RERERG 2 WS Wi b HERI VP o0 b, 70 I
LPSJri tH I 2485 24~ DL b 48 1 51 2R G0 o e B i 1
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1.4 MmERE&E

3HENHTHANLPS)G0 hy 3h, 6 h.
12 h. 24 h. 48 h M1 72 h, 2RI, 7>
B, fRAFT— 80 C#HH.
1.5 ELISA #&i3E#HR

IL-1B. TNF-o 5 CRP FIA /K (A h A<
S 4% R EL I SA 7 85 Ui I 5454 78 1k
1.6 HIELES%T

K HH SPSS 17.0 Gt v 73 A1 3 A R ASH 25 R 1k

TN T EEE DA XEs Fox, &4 in) 255 L
KR T 2008, NP SR LSD-t
Ko, PLP <0.05 hZEFA S Fm L.

2 ZR

21 RMEF TNF-a BTk

H k4N LPS )5, B. C. D4 TNF-o %
KRS TS, A6 hiIf T2 fm, 2B~
M, f£3~12 hifB. C. DA 5[4 0 h Al
[ B[] 0 A A LE I 2 T 5 (P < 0.05 8¢ P <
0.01); 24 hitf B, D ZH5[H4 0 h Al JH] i) 4
A AL, WHETHE (P <0.05); 72h i
BAWBESTAY (P<0.05). TNF-o £ik
A O EATE LR 1K 1.
22 RMEETFIL-1p BTk

fiK. B sl EHAALFEANLPS 5, IL-1B
RIERITFUE LT, IHAE 6 h AR E{Y; 75 3~
12 hisk B, C. D450 h Ffl A 4HAHLL, HEk
FHAEW BT (P <0.058 P <0.01); 24 hitt
DA T OhFMAZ (P<0.05). ZJa&dIL-
1B RKILFE B HFFAIL, 7248 hy 72 hif B, C.
D50 hFIA ML, ¥ EREK (P<0.05
P <0.01). NEFRAMEXERKE, @7
AN IL-1B FIEAKN - TARAEA . 1L-1B Ki&
A O EATE LR 1K 1.

Fz 1 BHEBRIELF LPSTREIR S8 TNF-a. IL-1B 1 CRP 7K F bEER
Table1l Comparison of TNF-q, IL-1B and CRP levels at different time pointsin Juema pigs after different

LPSinfusion treatments

(X s, n=6)
Al 0h 3h 6h 12h 24h 48h 72h
TNF-o. p/(pg * mL %)
A 96.52 + 10.21  101.84 + 21.10 93.24 + 9.65 118.35 + 11.36 105.28 + 10.89 98.64 + 12.25 91.68 + 9.32
B 100.87 + 9.95 21254 + 782174~ 125591 + 1534144 1 071.01 + 122.1" 4+~ 190.61 + 16.04"* 86.12 + 26.33 147.39 + 11.70"»

C 94.98 + 10.26 1058.35 + 99.68”~~ 1076.56 + 42.89" »~

D 98.93 £ 7.20 114573+ 65994~ 1233.61+ 93.60" 4~
IL-1B p/(pg = mL )

A 66.25 + 21.41 59.14 + 16.32 50.28 + 22.81

B 60.43 + 6.49 187.59 + 16.34' 271.43 £ 94.95" 44

c 57.32+4.05 24333+ 11212744 1373.57 £ 489.92" 44

D 6571+ 11.24  469.26 + 17.86" 4~  2155.14 + 328.30" 4~
CRP p/(ug * mL™?)

A 11.23 + 252 13.78 + 3.45 14.46 + 4.98

B 12.38 + 451 19.26 + 3.84 27.02 + 6.96" 2

C 1091 + 2.26 18.48 + 4.01 28.69 + 356"~

D 14.23 + 3.96 22.77 + 6.86° 29.77 £ 6.65°~

615.30 + 96.11° ~
681.92 + 103.46'~  156.35 + 17.20'4  76.71 & 19.65

65.34 + 19.64
113.59 & 22,58~
542.14 + 261.27" 4+ 80.71 & 52.22
936.43 & 57.58" 44

117.68 £ 14.40 69.36 = 65.67  128.56 = 13.34

133.66 * 32.08

58.23 + 28.25
42.14 + 17.17

70.17 = 11.25 63.58 + 31.35
2158 £ 55744 2237+835%
3142+ 662~ 2870+ 819~
90.48 + 19.20°'4 14.28+8.08" 4~ 1643 £5.91'4~

15.49 + 2.47 10.33 = 3.64 15.74 + 2.58 1211+ 414

3544 £ 521”4 4193 +£811~ 33.67 £ 7.65~ 2932+ 4774
40.79 £ 821" 44 4572 £ 738744 4222 £ 44944 3436+ 585~
43.38 + 831"~ 50.85 + 3.81"~# 53.08 & 550" ~~ 40.46 = 6.35"~

7: TNF-a BIMR A6 T -a, IL-1b BNEAIEA % -1b, CRPEDC RN . A gAML, il F g ks A 46 B i 2R B0 3
K; B~D 2. b, mFIEE, B4 kAN 0.25 mg/kg (B 41). 0.35mg/kg (C41). 0.50mg/kg (D 41)
BIlEZHE (LPS). Hx[4AMILL, *P <0.05, ""P <0.01; 50h#llk, 4P <0.05, 24P <0.01.
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Figure1l Change of TNF-a, IL-1p and CRP expressionsin

Juema pigs after different LPSinfusion treatments
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Effectsof Matrine on Th1/Th2 Balance and Related Pathwaysin Ratswith Experi-

mental AutoimmuneThyroiditis

YAO Ting*, GAO Yuan', ZENG Fangxin?

(1. Department of Endocrinology, Second Affiliated Hospital of Chengdu Medical College « China
National Nuclear Corporation 416 Hospital, Chengdu 610051, China; 2. Department of Endocrinology
and Rheumatism & Immunology, Dazhou Integrated TCM & Western Medicine Hospital, Dazhou 635000,
China)
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[Abstract] Objective To investigate the effects of matrine on inflammation, helper T lymphocytes (Th)1/
Th2, and monocyte chemoattractant protein-1 (MCP-1)/cell surface chemokine receptor 2(CCR2) signaling in
rats with experimental autoimmune thyroiditis (EAT). Methods Seventy-five Lewis rats were divided into
control, model, and low-, medium-, and high-dose matrine groups using the random number table
method (n = 15 each). The EAT rat model was induced by immunization with porcine thyroglobulin (pTG).
The low-, medium-, and high-dose groups were intragastrically administered 0.2, 0.4, and 0.6 g/kg matrine,
respectively, at a volume of 2 mL. Rats in the control and model groups were given 2 mL of normal saline,
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once every other day for 4 weeks. The histomorphological changes in the thyroid were observed by
hematoxylin and eosin (HE) staining. Serum levels of thyroid stimulating hormone (TSH), anti-thyroglobulin
antibody (TGADb), thyroid peroxidase antibody (TPOADb), cytokine interferon-Y (IFN-Y), and interleukin (I1L)-12,
IL-4, and IL-10 were detected by ELISA. Results  Compared with the TSH, TGAb, TPOAD, IFN-Y, IL-12,
IFN-Y/IL-4, IL-12/IL-10, nuclear factor-kappa B p65 (NF-kxBp65), MCP-1, and CCR2 protein levelsin the
control group, those in the model group were significantly increased, and the levels of 1L-4 and IL-10
were significantly decreased (P < 0.05). After matrine treatment, TSH, TGAb, TPOAb, IFN-Y, IL-12, IFN-Y/
IL-4, 1L-12/IL-10, NF-xBp65, MCP-1, and CCR2 protein levels were significantly decreased, and IL-4 and
IL-10 levels were significantly increased (P < 0.05); the differences were statistically significant (P < 0.05).

Conclusion

Matrine can inhibit the production of thyroid antibodies, downregulate Thl cytokines, and

upregulate Th2 cytokines, thus reducing the Th1/Th2 ratio and inhibiting the MCP-1/CCR2 signaling axis,

thus playing a protective role in EAT.

[Key wor ds] Matrine; Experimental autoimmune thyroiditis; Th1/Th2 cells, MCP-1/CCR2 signaling;
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H &S et RIS (autoimmune thyroiditis,
AILT), XFRRHARARIR % (Hashimoto's
thyroiditis, HTOW, SRR b W88 5 e e v
H S e Mg . HAT, mpR L2 R S e 4
W) Bl R R S AT IR, BBy R

ﬁxﬁ(&éﬁﬂlﬁ*?ﬂ“% {H22 ™ H TN IR e

@, FAZ A AR -1 20 R A T
yJ/.L 2 (monocyte chemoattractant protein-1/cell
surface chemokine receptor 2, MCP-1/CCR2)
55 g e B R T B AT CC KR ME L L, 1T
M T A RAEAAR NIk, AT R4S T 41
FURER S4B PE T WK1 (helper T lymphocytes,
Th) UThZﬁ“QBJEQI_IT‘H’J%%iiﬁ%, PRk MCP-1/
CCR2 {5 5 I ER S MAT AIT (1R RN JER

W2 F#E (matrine) & MEGAM S (%
4. Sophora flavescens) [ H = H T 2E 2Bk,
RRNIRPERTTR . RAELL TR 2 KA
WARESEZ Pl 8 £ Ge B MRS 1) B £ G Je W 7%
HAMGEHE, TR IIERY, WS EER
R HUR IR B S itk 00 HR IR B £ %% RV,
PRI BENS AT A4 — 297 240, AR i AN 58 42
FEFAERIPUE] . BRI, ATl gy AIT A
AR [R5 B AE (1) SEE6 1 B 5 S B 1 HUIR IR ¢
(experimental autoimmune thyroiditis, EAT) X
BRI, PRITIT 2300 EAT KR R IR D) RE
MCP-1/CCR2 {5 ‘5 HER KI5, 4]0 ik 2 31
h) EAT A BEMIEFIBLA,  JEm o Im RV 7 2 3R

FUHF90 AILT 245 0] 52 1 2R 2l .

1 MR57T%

11 SRt FIEERF

68 JA i SPF 2t Lewis KL 75 1L, 18
B PG 1K SE 56 8 ) [ SCX K (1)) 2018-
026], {EHIEIRIE N (25 +2) C, MIXHEE
(50 + 10) %, 12 h fEHEREIE[SY XK (1D
2018-185] Pl W ME 5 1, B IR, 25
RS (it 150422304), 0.3 g/mL, A
L IE R R ZDA R AW, DIAE K (R
0.9% NaCl %) #iks. J&HRIEEKER T (porcine
thyroglobulin, pTG). A4k KAk (Freund's
incomplete adjuvant, FIA). 584> [CAE 7
(complete Freund’s adjuvant, CFA) Il F 3&
B Sigma/awl. it HUARIIEEEE (thyroid stimulating
hormone, TSH). #ii FIRIEERE (I Hi4A (anti-
thyroglobulin antibody, TGAb) AR it 44k
YIlEHiAA (thyroid peroxidase antibody, TPOAb)

Ky £ 40 [E 25 F MP Biomedicas 241 T4
% -Y (interferon-Y, IFN-Y). M4/ -12

(interleukin-12, 1L-12). IL-4 A1 1L-10 ¥R
R A B REECAEY AT . MCPL Fifk
(ab3827). CCR2 #ifk (ab34968). % T -
KB W% p65 (nuclear facter-xB, subunit p65,
NF-kBp65) #ifk (abl194856), LI HiH it 4
YIBEFR T L EHI%R 1gG H&L (ab4091384) Fi
GAPDH #14 -Loading Control (ab33998) 1))
H 5 [EH Abcam AT,



246 SRS LA S+ Laboratory Animal and Comparative Medicine

Jun. 2021, 41(3)

1.2 FhYFERIESO

H pH7.0 MR Eh o2 vl (PBS) Hf pTG it
HH 2 mg/L M, B iZmii s CFA ZE iR A
703 FLA I G ALK FL A, L 0.8 mgl MU F &,
KHCHT I MR 2 i R R i S0 K R T4 Ik 4
$o 2 JART 4 S A EUEEAAR FIA 5 pTG 3T
FLAL, SREUS B IR G 9% A8 R (1 70 & 80 7 =G5
M4 EAT KRB, 1A )5 K i TGADb il TPOAD
VIR T, USRI T . ASLIR 2 B s 2
Bt 275 B Ja = Bt SI2 36 ) ) A R A B 25 ) s LU
(IACUC-2019-082).
1.3 N ABARFMAE

WK SR A% TR B WL 73R 7k 2 xR AL, AR
PR S FZARF R PREA LSR5
2, B4 15 M. XTRAITE T EAT KRB G
FE W TR RN PBS 5 CFA; K. . &7
BHA KR HI%EE 0.2, 0.4, 0.6 g/kg 1175
2%, WEHAPL2 mL; XA 25T
SRR AR K, RH 1k, a4, EB
R, BRI RT3 N, WS REA RN
T 1M, S ET. mAEA KRS 2 1,
AR ARSI 12 W F R 405 . s ghoR
B A5 R RO ISR I, 2 By, — 80 °C
UKFETRAT 2 SR AR 500 2% 1) 2 LE %2
BRI KR, EUHFRIRAZ, JHE T4
I3 10% Ty Hh A F R A R [
1.4 BRRKBRBALRIBRSFERN

W 1] 5 PRAT T8 5 ALK B H IR IR S IR kAT
WK, AW, DI S um MYl A, HE
gett, B GG BB T .
15 ELISAEWGNEIRARINEE. IiE B FinfkFn
m;E4RaEF

& TSH. TGAb. TPOAb LA A2 IFN-Y.
IL-12. IL-4. IL-10/K>F, ¥JRH AN ELISA
W&, S A& Ul B 24T e .
1.6 HIZHALMNFEEN B IRBRLEL I NF-xBp65
By FRiE

HYH 28 10% H S T o (R HOR IR 2L, &
A B A PR S, E b,
Kb, mEBRE, RiFE&—h4 CHRBE,
IR LIt — 4T, =S E 30 min, PBSIEY.
fniG & DAB B E 5 min, FRAK G L 4D 5 min,
TEH KM a s MR FHAS R A BE (P8 5 s v
K 2h, & HIREW, FpER R E .

Rk DI AL 5 /> s BT (X 2000,
A T IES ML 10 MLEY, BN LETF Py oF 5L
200 ANt H ) BE 40 M, AR G (75 5 R B
PEA MR LR G VR 07
1.7 EBRENEERNEFIRPRAL S MCP-1,
CCR2ERXIX

K FZEE Invent 23 v (1 ) 4 4n i / 2R 4R B 1
FEIGR A E g HAR IR 2Uh S, I BCA &
e A S e B R FlRE A, JF
1T SDS-PAGE, HIk&id )i, # %4 PVDF
5, IS AR08 5% (1) BSA (193 IV E IR
B2 he IIAGE MFRE LL A7) MCP-1 #i1 CCR2
— i, TACKRMNIE®E. ’HHZEM®EEE
PVDF £ 3k, MIAT$L, =W E 1 hje, M
ANBOH, BAEE.

1.8 FitFEAHE

K H SPSS 19.0 B A% F s dE AT Ze vt 0 # s
THRERER A xts R, HREEHZEMHTZH
I LER, Aoz ¢ RS H TRRAm LR BRI
IHEERBUAR . 40 B PR T 6 3R g A0 2 1 W] )
M1 A GraphPad Prism 5 #%4FHE, P <
0.05 4 %A it Yo

2 £#R

21 FEXBRRPRKBELESFERER

O TRALK A s B M DR IR S5 4, FOR I8
WA s), SRR SR AN REES, K
B, RIS oA FoEit e, R
ML 55 23 A - IE VS R ) s, R DL £ 4k 2 2386 4
(B 1A ). R A AR I v 46 4 T8 B AN [R) R 1
WEIR, SR/ 2 gE LA Ok, eI s PN IS S A
s ()T IR U0 R 3 LA ROK M, 42
gulE (B 1B). K. . w7 &4 AR R
IR e HE, EIRR/NR—B, bR 40
HIET RN, a5l w8 A0 MR, K
%, HEREFEKHE (B1C. D, E).
2.2 ERIRBRINRERNILE B B iikK T

XA L, BRI TSH, TGAD.
TPOADb 7KV 2 Ty (P < 0.05); S
ML, K. . @FE4L TSH. TGAb. TPOADb
A B (P < 0.05), H &7 EH T
(K2).



Jun. 2021, 41(3)

SCIGENY) L LA S22 Laboratory Animal and Comparative Medicine

247

204 801
—~ =~ *
a T 60+
a |
° [=2]

2 g
= )
T <
o 'L_O 20

VAR
& 8
p

& % %
% % %

P
,ﬁ' %%g-

% %

3o A CHXTIRAL, B AMEMI4L, C AT
8 2 RGHE4l, D AWSRFARAL,
% E i g Al

£ B 1 KRERERARTAS S
; (HE %, X 200)
Figure 1 Comparison of thyroid histomor-
phology in each group of rats (HE

staining, X 200)

g & 8

-

TPOAb/(mU + L1
5 8

TE: TSHOMEAUIRIRM S, TGAb At TARIRIKE 1 ik, TPOAD A THRIRL AL ML IR . 1o x IRALLEAL,

P <0.05; LifMALLE, *P <0.05, 4P <0.01.

[ 2 ELISA &l X R FIRBRII BRI L% B SRk T
Figure2 Thyroid function and serum autoantibody levels detected by ELISA in each group of rats

2.3 IMEFEMAEEFKF

5 RAA L, FBAYZ IFN-Y. IL-12 K
- MIEN-Y/IL-4. IL-12/1L-10 3 BT s (P <
0.05), IL-4. IL-10 /K F¥HHEREMK (P <
0.05); HEIAMAMLIL, K. F. @A FRA
IFN-Y. 1L-12 /K°F & IFN-Y/IL-4. IL-12/IL-
10 W B ML (P <0.05), IL-4. IL-10/K
BRI (P < 0.05), H. 5585 4 ik
(E3).
24 FL MRS

¥ TSH /E AR, HARIRYUA (TGAD.
TPOADL) FIZAMAR T~ (IFN-Y. IL-12. IL-4 }&
IL-10) fFh B . 45RE7R, FriaMgn i -

¥)5 TSH SIEM M (r24) %14 0.786. 0.696.
0.875. 0.855. 0.685. 0.596, #JP < 0.001).
oL A5 R e /B (R =0.897, F=176.495,
P <0.001, 7RG EX. Hf, TGADb.
TPOADb. IL-10 5 TSH F AW B &ML R, Tt
TSH= — 3.485+0.203TGAb+0.115TPOAb+0.037
IL-10 (# P <0.001).
25 FIRBRLELA T NF-xBp65 EARIE

M 4T, xR L, R K R
ARIRL L NF-xBp65 & [ 4 (75 155 711 FH 1 40 Jf 2%
CELVE BN B T (P <0.05). SR L
B, K. . R NF-xBp65 K T
Fe (P <0.05), H 5 H&MWHE.



248 SIS LU S Laboratory Animal and Comparative Medicine Jun. 2021, 41(3)

2000+ 100+
7 15004 —
o 7 E
g 2 E
s 10 S 2
z ' I
= 500 = =

0-

1001
—~ 80- *
-  40- =
S 604 = o
= = =
S z <
2 =20 2
204

o 0 : -

AN 4 R & % ® R
A O A O
S &
A A Wt it
2% % % % % %

e IEN-Y A FHEE -V, IL-12 H EAUEA % -12, 1L-4 4 A5 -4, 1L-10 41/ % -10. SRl L,
P <0.05; NGEIA4ILLEL, *P < 0.05, 4P <0.01.

[ 3 ELISA #7540 E F 7K F
Figure 3 Serum cytokine levels detected by ELISA in each group of rats

KR

NF-xBp65 iE4

@& 2 @ %
&R %
AN A A
7 7 7y

B/ ; o
H: NF-xBp65 A% T -xB WHk p65 Fiff. A AXTHAL, B ABMY], CAHTSHMAEL, D ATSHEIHEL,
E NS smAlEdl. Sxgilbis, "P <0.05; L4k, “P <0.05, P <0.01.
4 GeRALLFRAE N KR B IRBRA L NF-xBp65 EHFKILX (DAB, X 200) REAIES
Figure4 NF-xBp65 protein expression detected by immunohistochemistry (DAB, X 200) in the thyroid tissues of
ratsin each group



Jun. 2021, 41(3)

SIS L% Laboratory Animal and Comparative Medicine 249

2.6 FERIRBRZALAH MCP-1. CCR2ERKF
M ST, S IRAALL, #ER 2K L
RIELH L MCP-1 Fil CCR2 /KB BT mn (P <

0.05), SEMALLE, K. #. SFFEH
MCP-1 1 CCR2 /K F-H & Ff%, =R HE5
HE N (P <0.05), HEHEMKBE.

HHEL WHEN [E N
XA R FEEAL FEA Al

CCR2 | — - D m— ———
GAPDH (D TS T

51 51
& &
= 7
a P
S 3
E: MCP-1 ¥ Z4l it iE A -1, CCR2 ARtk K T2k 2. SxFMAllbEs, "P < 0.05; S#iMg] Lb4s,

#P <0.05, #P <0.01.

B 5 A RENEEENZEKXRFIKEREL H MCP-1. CCR2EHKFE
Figure5 MCP-1 and CCR2 protein levels detected by Western blotting in thyroid tissues of ratsin each group

3 Wit

AIT & NIEBCA & WL —MRe 1 B £ Sk
PEB o AF R N r sy, AIT 2 iE L
AT H AR BRI AR 2 —, HR
ALK T BUR IR B CHEAE, 75 BRI o oy
bR 20% A4, AIT RAGHLHI AN, —/BA
HTTRE S . RBEER T kU A 10 e I
L FUIR IR BV I AR AT G878 I R v
BRMIRIT 75, 1K AR 200 i 75 7 R 117 1) 3

HEBE2ENN, AT BT “B7 Jubs,
HARREGRREIRAL . FHENG R okt
KEA R, FEAMBITAY, hr (5.
PR U S 2 4 T S R K . R LEIR YT
AT LEERAS — RT3 )8 T 143

K gy, BRI WAL T kR A
R, RAREFMPE. R PUEZN
P WS RS SR, TLUREMEATER
He 8 S G MR R A 009 55 B BF S R I 11
YT IHAS TR AR B, (HHAE AIT (1
TR ER D HrE ¥ BEAT BRI AE A BT
AIT EE T H, AW % pTG i 3 Lewis
KR EAT W ALRIL, § T SRR
s REHRIFALUR BRI 2, R
MURIEFR SR, RAE P BRAK, 3G S TSH.
TGAD 1 TPOAb 7K T i 5 R %, HA Ak
WP, LSS S R AIT, X EAT B8R
RIFE—w MR ER

Th1 A Th2 40 PR fEHAR AL T IESOIRA TS
FARTAY,  DAORIEAH i G5 M AR S e 45 1 T



250 SRS LA S+ Laboratory Animal and Comparative Medicine

Jun. 2021, 41(3)

AE0A, Horp Thllid /s IFN-Y. IL-12. TNF-a
S Thl MAMKE 7N FHMRRE. BHIERI,
IFN-Y. IL-12 fF AL R A T Re8 153 B 40 e /)
b Wk, ek B AAicIZ . Pk s, g
1L EAT Hf B3R S PEPR T8 mDRE T 40 i 55 4 3 40
A LA FCIR IR S VR 40 R () ) T hnod . Th2 48 fifg
WL /rWh IL-4. IL-5. IL-6. IL-10% Th2 A4
KA TR e, 0 EIHLAR 1) G5 Y
gena YRR, FIR IR ZE 2RI (1 B 40 it R AR
U240 i P 340 0 48 4 P L Tl 3Rk s, (L RIA
KV EAT i i F2 (1 8k e 18~ B . WFIUIE
S, {ESEEGYE B SRR R . RAVEL DR
JEAE DL ThU/Th2 S8 G Rl oA E M8 5 R ek B
S REBIRT, SR R RN, A
P L RGP b R EEAE RS, ASLE R
W, B EBIT . EAT K IFN-Y/1L-4 1
[L-12/ 1L-20 {5 W S FRAIG,  $87 15 2 351l ] R
R Thl A4 A1~ IFN-Y. IL-12, i Th2
AV MO PR T~ 1L-4. 1L-10, K& Th1/Th2 480 14
FEHIRA, DURER AIT. BB AT 45 50 &
7, TSH 5 HURIEHIA TGAb. TPOAD F14f fl
BRI T IEN-Y. 1L-12. IL-4 }2 IL-10 4 S AR,
YL 2 il T EAT K RUK G % [ B A
DR R T 6E

WK, MCP-1/CCR2 5 5 il i fie itk
BN fe . Az, R TR R 2 Rl R
PER ARG A i, N2 5 e 45 7 T,
MCP-1 1] th 2T 4k 40 . S B A% i 20 i 452 ) Jo 4
JRL3 0, ORF T T Wk T 40 i B A B e A AR
I CCR2 Iz RIET BRI A B2 40 55
P, & GEAMMBEZA. TG
K, MCP-1 7L AIT &35 BRI uEv b Rz 40 b iy
W T IER AR HEMIRI, S5 HER
PRIEM LA LG, TRTIBRI AIT B3 HURIIRA
N2 1k e AR I A B CCR2 1R IAKF- 1] 2
Thinte, 5K 1- NF-xB /£ 5 MCP-1/CCR2 15 5
T TR SRR TR T, IERELLT LA
NF-«B il & e 52 S AR M B A2 AR Z
W R RYE NS, NF-xB R 1/E R~ &4
filt 125, FEULRPER T RERIER, ARSI SR
WoR, &WZ#ERIT)A, MCP-1, CCR2 Hl NF-

kBp65 & KR T, #oRm SR @d T
W MCP-U/CCR2{5 "5t % 12 Vi NF-xBp65 £ 1%
ik, BB RIE R AR, RN EAT
IOREEIE (I

g BT, SRR R IR PR A
T ThL B e R 1=, B Th2 RUgn el 1=, 1k
MK Th1/Th2 8, F4#H MCP-1/CCR2 {5 5
B, RIEX EAT (G 1EH .

S

(1] M, SEUNL, JHdh, 55, 8 S etk ORI 28 g s
WFFERERE[]. WL VG P 254 240, 2018, 28(4):335-338.
DOI:10.3969/j.issn.1005-4561.2018.04.032.

[2] RUGGERI R M, TRIMARCHI F, GIUFFRIDA G, et d.
Autoimmune comorbidities in Hashimoto's thyroiditis:
different patterns of association in adulthood and child-
hood/adolescence[J]. Eur J Endocrinal, 2017, 176(2):133-
141. DOI:10.1530/eje-16-0737.

[3] WANG S, WU Y, ZUO Z, et d. The effect of vitamin D
supplementation on thyroid autoantibody levels in the
treatment of autoimmune thyroiditis: a systematic review
and a meta-analysis[J]. Endocrine, 2018, 59(3):499-505.
DOI:10.1007/s12020-018-1532-5.

[4] BRMG, R W S50 itk B O e i g g 0
BRI TR & P[], | PGP %%, 2018, 40(3):306-
308. DOI:10.11675/j.issn.0253-4304.2018.03.20.

[5] MARENGO B, SPECIALE A, SENATORE L, et al.
Matrine in association with FD-2 stimulates F508del-cys-
tic fibrosis transmembrane conductance regulator activity in
the presence of corrector VX809[J]. Mol Med Rep, 2017,
16(6):8849-8853. DOI:10.3892/mmr.2017.7736.

[6] LIUH, TIAN Q, Al X, et d. Dihydroartemisinin attenu-
ates autoimmune thyroiditis by inhibiting the CXCR3/
PI3K/AKT/NF-xB signaling pathway[J]. Oncotarget, 2017,
8(70):115028-115040. DOI:10.18632/oncotarget.22854.

[71 CIURLEOR, SESSA E, MARINO S, et al. Acute exacer-
bation of Hashimoto's thyroiditis in a patient treated with
dimethyl fumarate for multiple sclerosis: a case report[J].
Medicine (Batimore), 2019, 98(17): €15185. DOI:10.1097/
md.0000000000015185.

[8] CHOIY M,KIMTY,KIMEY, et al. Association
between thyroid autoimmunity and Helicobacter pylori
infection[J]. Korean JIntern Med, 2017, 32(2):309-313.
DOI:10.3904/kjim.2014.369.

[9] FALh, AR, BRUT. thPe 25/ ir A AR IR K By e o
PR FWFICREREL ). o 2 2208, 2016, 13(17):136-
138. DOI:10.3969/j.issn.1674-4985.2016.17.039.



Jun. 2021, 41(3)

SEE A S LIPS 2% Laboratory Animal and Comparative Medicine

251

[10] 2= B2, XIS 7570 2 xRt R 12 S 1
G REFTHLHI). P24, 2019, 34(3):590-594. DOI:
10.16368/j.issn.1674-8999.2019.03.139.

[11] (3 « SCTOiESE, BEFY, ORI T e TT &R
G LL BRI R I 2R T TR D g e ke
DiRefsgm[). o B A IR AR, 2018, 28(4):449-452.

[12] 61 R, s, Tihedy, 55, BT REATmscitk 5 £ 4
R HUIRIR A ThU/Th2 RAETRIHEFE[I]. AR,
2018, 16(5):725-728,743. DOI:10.16766/j.cnki.issn.1674-
4152.000197.

[13] MARTINENAITE E, AHMAD SM, BENDTSEN SK,
et al. Arginase-1-based vaccination against the tumor
microenvironment: the identification of an optimal T-cell
epitope[J]. Cancer Immunol Immunother, 2019, 68(11):
1901-1907. DOI:10.1007/s00262-019-02425-6.

[14] CHEN Y F, ZHENG JJ, QU C, et d. Inonotus obliquus
polysaccharide ameliorates dextran sulphate sodium in-
duced colitis involving modulation of Th1/Th2 and Th17/
Treg balance]J]. Artif Cells Nanomed Biotechnol, 2019, 47
(1):757-766. DOI:10.1080/21691401.2019.1577877.

[15] SATA, &M, 435, &, K gt san ik 5 L i it
ORI 28 U BO 2 T i S ST IR s [ ] o T s R
PR L RTT 2, 2017, 22(6):633-639.

[16] LIU P, ZHU L, ZOU G, et a. Matrine suppresses
pancrestic fibrosis by regulating TGF-B/smad signaling in
rats[J]. Yonsei Med J, 2019, 60(1):79-87. DOI:10.3349/
ymj.2019.60.1.79.

[17] XU L, SHARKEY D, CANTLEY L G. Tubular GM-CSF
promotes late MCP-1/CCR2-mediated fibrosis and inflam-
mation after ischemia/reperfusion injury[J]. J Am Soc
Nephrol, 2019, 30(10):1825-1840. DOI:10.1681/asn.
2019010068.

[18] B4 %%, /I8, 5K, 55, MCP-1/CCR2 i 5l R
FUIMRI 3 FERTAS B IR IR A G R R4 b ().
= DK AAR, 2017, 39(7):660-667. DOI:10.16016/
j.1000-5404.201611184.

[19] DUTTA P, SARKISSYAN M, PAICOK, et al. MCP-1is
overexpressed in triple-negative breast cancers and drives
cancer invasiveness and metastasisJ]. Breast Cancer Res
Treat, 2018, 170(3):477-486. DOI:10.1007/s10549-018-
4760-8.

[20] TG, 220K, 42 Nk, S5, 22 T 2 FUBHL T SITHE R X
Fl NF-xB #i%& MCP-1/CCR2 il % /% TNF-o. /% IL-183.
IL-6&IE MWL), bR 2 B B 69727, 2018, 23
(4):370-376. DOI:10.12092/j.issn.1009-2501.2018.04.002.

(s BEA: 2020-06-23  f&[EIHHA: 2020-11-16)

nnnnnn

(E3ZZE 21970
S ik -

[1] ##, BRER, y5 . R SRR S 25 1t BT Ak
[J]. AeNbAEMH R 244, 2017, 25(7):1086-1101. DOI:10.
3969/j.issn.1674-7968.2017.07.006.

[2] VEF, X3, R, & AR R BT AV A
R[], FEAREE 22 5 IRIR, 2020, 40(6):838-841. DOI:
10.16352/j.issn.1001-6325.2020.06.023.

[3] FRE, s FASARB B B S THLHI T 5T
HEREL). AERRLE IR, 2004, 35(3):210-214. DOI:CNKI:
SUN:SLKZ.0.2004-03-004.

[4] A BTN N R AR AR R R A 1 5%
i) J KB S I+ TR AT 9T [ D], MR FBJRIL AP
2N, 2015.

[5] PEREIRA N, NAUFEL M F, RIBEIRO E B, et d. Influ-
ence of dietary sources of melatonin on sleep quality: a
review[J]. JFood Sci, 2020, 85(1):5-13. DOI:10.1111/1750-
3841.14952.

[6] AARAE, JEW]. LA K RAA SRR R RR 25 B I E
[J). VYD 224, 2006(4):21-23. DOI:10.3969/).issn.
1005-1457.2006.04.006.

(71 VA, BrAE K R Bl A e i A i 407 X6 2 SR AR D) RE 1 3
W) Je A PE AR BB 3 I A AR FIWESE[D]. oM 95

K2, 2009. DOI:10.7666/d.y1639242.

[8] k. XHRXT D- F-FUREEC 2N FAA R 5%
WA ) S ERAIT S [D]. el Jli b B 25 K%%, 2008. DOI:
10. 7666/d.d166244.

9] MR, DI, 2RiET, 5. PCPA JRHRK BRUSTAY I
A K IEHLRILT). B2 20k, 2007, 21(4):326. DOI:10.
16421/j.cnki.1002-3127.2007.04.060.

[10] ZRIREE. 20 5 riRIs S IR O SR BT [D]. VG 22 14 %
M TR K2, 2014. DOI:10.7666/d.D727403.

[11] PAF5HE, T8, AT, &5, ShAT 2 SRR Al
i 5 R EA ). A L e 2% 2k A, 2018, 28(3):1-7. DOI:
10.3969/] .issn.1671-7856.2018.03.001.

[12] BRIRAR, 22220, FHE07, 55, KR8 feba ke i &
SHAAMIRT[]. B2 2%, 2010, 24(3):224-225. DO
10.16421/j.cnki.1002-3127.2010.03.020.

[13] SR2AB, BB, T tr, 5 AR N R e Pk
SIS (0 5 A BERS 58 S ZHOH R 0 AT [ 3], o e 24
4}, 2011, 8(30):5-7. DOI:10.3969/].is5n.1673-7210.2011.
30.003.

[14] KLEIN D C. Arylalkylamine N-acetyltransferase: “the
Timezyme”[J]. J Biol Chem, 2007, 282(7):4233-4237.
DOI:10.1074/jbc.R600036200.

(ks BHHA: 2020-09-30  f&[EHER: 2020-12-24)



252

SIS A L% Laboratory Animal and Comparative Medicine

DOI:10.12300/j.issn.1674-5817.2021.077

PR ] 2 2 ST 00 340 R R 0 0 SR 4B 4R
AT A 54

A &L, R F2, EBEL, xEFR!
(1. EBFFeb ST HRIAARANE, i 201233; 2. LEZEFHWHR TS, Lk 201203)

[HZE] RIS Y LR A E S DE B B VE A A %, LR BRI R . 2
TR . AR AT RO DL T B s R A D LR AL SV PR AN R A . SR VT SR AR ) 2
(computational fluid dynamics, CFD) FEBIEIAR, XTHHT TEA RGBSR E. ARFHAD
FrENOLT, PIM R SER S W vt i) R AL S S . 45 AR, L LR IEFR VR I, THE
P TR HE XA B e HE OB IR N E . A, W TR IR R m R SR sh W A i, i
PO s ) % 5 1) I A A R R R A e (IR 4 IR B

[X81A] shW e, sh A 7, bibiveiti: HEm g, PRl RN

[RE#%S] Q95-33 [XHkFEAD] A [XE4S]1674-5817(2021)03-00252-07

Analysison Air Distribution by Computational Fluid Dynamics Simulation in Two

Typesof Laboratory Animal Barrier Facilities
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(1. Shanghai Kaichun Clean-Room Technology Co. Ltd., Shanghai 201233, China; 2. Shanghai Laboratory
Animal Research Center, Shanghai 201203, China)
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[Abstract] Taking the removal efficiencies of waste heat, ammonia, and carbon dioxide, and the mean age
of air as the evaluation indicators of air distribution, the pros and cons of air distribution in two different
types of animal barriers, an experimental facility and a breeding facility, were analyzed at various air change
rates and exhaust outlet positions by computational fluid dynamics (CFD) numerical simulation technology.
The results of selected indicators showed that ceiling air supply plus bottom exhaust outlet were suitable for
the laboratory animal barrier facilities. In addition, air change rate in high-density breeding facilities should
be adjusted according to the room temperature.
[Key words] Animal experiment; Animal breeding; Barrier facility; Removal efficiency; Mean age of air;
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Figure1 Ceiling air supply/bottom exhaust outlet model in type A and B facilities
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Table1l Simulated conditions at different air changerates
in type A facility
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Table 2 Simulated results at different air changeratesin
type A facility
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Table 3 Evaluation index of air distribution at different air changeratesin type A facility
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Table4 Simulated conditions at different exhaust outlet locationsin type A facility
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Figure2 Ceiling air supply air/bottom exhaust outlet model (A) and ceiling air supply/ceiling exhaust outlet model (B)

in type A facility
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Analysison Carriage of Streptococcus pneumoniae in Captive Rhesus M acaques
LIU Yu, LI Yanyan, ZHANG Wei, YANG Fengmei, L 1U Quan, L1 Yongjie, JIN Weihua, DUAN Sugin,
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Yunnan Key Laboratory of Vaccine Research and Development on Severe Infectious Diseases, Kunming
650118, China)

Correspondence to: ZHAO Y uan, E-mail: zy-315@ imbcams.com.cn; HE Zhanlong, E-mail: hzl612@126.com
[Abstract] Objective To explore the natural infection status of Streptococcus pneumoniae in captive bred
rhesus macaques, and to provide reference for the clinical diagnosis and treatment of Streptococcus
pneumoniae infection. Methods Twenty infant monkeys, 30 adult monkeys and 30 elderly monkeys were
randomly selected from a rhesus macaques population, and the nasal swabs and pharynx swabs were
collected and screened for Streptococcus pneumoniae simultaneously by bacterial culture and real-time
fluorescent quantitative PCR. The mother monkeys of the positive infant monkeys were screened for
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Streptococcus pneumoniae. Gram staining method, Optochin drug sensitivity test, bile solubility test, inulin
fermentation test and PCR amplification and sequencing were used to further identification. Results The
positive rate of rhesus macaques carrying Streptococcus pneumoniae was 20% (4/20), and the mother
macaques of the four positive infant macaques tested negative. The positive rate was 0% in both adult and
elderly rhesus monkeys. The morphological observation results of the bacterial culture showed that the
bacteria appeared gray and raised, and produced a surrounding green zone of hemolysis with a flattened
center, indicating typical Streptococcus pneumoniae colony characteristics. The results of Gram dyeing,
bile dissolution test, and inulin fermentation test were all positive, and the bacteria were sensitive to Optochin.
The above results showed that the four strains isolated from the infant monkeys' nasopharyngeal swabs
were Streptococcus pneumoniae. Conclusion The investigation findings show that Streptococcus
pneumoniae is mainly found in the noses and throats of 20% infant monkeys among rhesus macaques, and
no vertical transmission from mother to child is found.

Jun. 2021, 41(3)

[Keywords] Rhesus macagues, Streptococcus pneumoniae; Carrying rate; Infant monkeys
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Figurel The colony (A) and bacteria (B) morphology in infant rhesus macaques infected with Streptococcus pneumoniae
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Figure 2 Biochemical identification of Streptococcus pneumoniae in infant rhesus macaques
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Figure3 Carriage of Streptococcus pneumoniaein rhesus macaques at different ages detected by real-time
fluorescent quantitative PCR
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Figure4 PCR amplification (A) and sequencing (B) resultsin positive samples of Streptococcus pneumoniae

infection in infant rhesus macaques

25 A EIFHAEABHEEREESFER
15 3~4 AR () S . M T RS
W R EERR R, A H RN 20% (4/20). H4b
OPRS I 5 B PR 4 USRI RESR U T O A, R
L4 JURPE (30 MUSAEBE P AN LR IX 4 JUREBS)

ARl R AEPK TR . 4~20 2 P08 4 11 T A%
WA T S T B RGN L A % BB . 223t
LUAs's KDL, 4 B 5527 A PCR i A 1 BH 45 R 2
B AN R 2 TG (1 i 8 K R 4 e 0

WLk 1.



264 SRS LA S+ Laboratory Animal and Comparative Medicine

Jun. 2021, 41(3)

& 1 FRFERAEFIRA A IR E IS HER
Table1l Carriage of Streptococcus pneumoniaein
different age groups of rhesus macaques

41 B FITEBIEL 7R 1%
BAEAL(3~4 ) 20 4 20
IR (4~10 %) 30 0 0
FZAEY(11~20 ¥) 30 0 0
ot 80 4 5
3 itig

IEW B MAEY 5 38 EAE R
PRI BN N s (B, EEAFET A
FEARFERA N A, JX L8 TE AR AT 205 40 e
UM 25 NARER Ot Wi, ik
fm BAL LS4 AnG )1 BT IAE A AR S (1)
ERMCAEY LI B %, JLUUR Il R Bk
[E< NN 1 e L il 3
5 g A 0 AT VR TR B, Ml A B R A LR AR
fe o 2 AR AT AR B OGVE Il S A 35 1 TR )
BORAER], BIGDENIRTERRG RN, 20 TX
BB IR MRS BT, B IR A S A A A
o IEFRFOLT, s G A o8 10 e AR 2 1) DA K
WA Z MR 2, EAKAE, BAHIZ,
P — PR, KR ERE MR . &
TARN R KW 5 NI A BEE5 R A Tl g LA 35
fefi BRAAMNE, AT T IE 5 il
RBEERTE AC W L AR A DL TR A, O i
J AR R I S — s M 25K 0 . SRR R ]
DA Y, L5 IE SR r il 58 SRR T 45 715 AR R
i WIAEE L ARG ) S 3R HUR AR B
SIS R A . PRI, 78 92 B T AR A A il
RBERRGE VI [RIN,  NOIH S0 )49 10 S 748 I A
L0 IR B P 2 AR 1 AR,
DASSOTE A EIE oI EZE L G/ I0E % NVRPNEIN
AR N RS B 11 WA S A Gl 2B 45 B
P ATITFE A R R R I AT B 4 A

KEDIUERY, . 7. 3. %)
Py By R BLT PO AT SCERBERL s, 3 3L
Yo W 2R G 1) DAL L B 1A 9 s 1 it R
BREA, ZETIZE ik 8296181, K4 s A5 01 4 35 % fili
RBEBKB T BOPWIE A 12— K I . X

B NAY A C TR SN O oM ok s BN 7
PRAER BB T IFEA R 3RAT, T AL T ey Ak A
A v I A R I 28 K B A8 I OO IR SCER A D
Py, P R A ) LT S AT T 8 4 R A (1)
oy Ny 21.7%, Hgh)Lhd)LE (2~5%) 1)
Py ik 25,0000, AHEGT3 5 AR IR AT
B TR 2 A R BE AL 20 2. 30 2L
30 JUFAT I 2 BEER B #5201 DL A, 45 R B,
20} 3~4 FEe I B A 4 LU S A it 4% ek
BOMBAYE, 16 Mg BIE: (H 4 JURH P B 1) 5%
ACRFA A FEARAGT I L b A BEER TR . PRI, R A
T 7T Hh B B 485 i 16 s 98 4 K - AF 40 o A%
B, Mt BREYORA . HAr kDU R SRk E A
96 ™ Il ¥75 4 (20-221, - T v fff s 11 B0 1 13 7Y 24
20~30 Fifre ASURASHIN & SR Ay B P 1) ARS8 R i A i
SNTOL,  HEDFTAS I 30 (1)) 5 5K TR 7] BEAS J8 T30
kG A, A TR th T Cet) i
BAL, s 53Rt ER#EA L. B
W, ASTRBZR S BPRERT 23 125 380 11 1l 9% 4k 1k o 1 —
DT R ML R S, PR 5% 50 W A IR L o

YR SChRAEZPIA E SRR I, AR A
[F) 2755 I N St 8 A K B S e 1R A A — o 22
P, HSAM T, /NF 5SS JLEM KT 50 ¥
(224 N R R ey o A L 5 R 32 B 8 ) LN
A I 25 REAASRAG — &8 03 % )7, i 34 A
R B R, H3MNA~2 5 M)LERER
GREANTEE, FoZ PRI MY 29 ANk
THAD e EURA, B3k, 2 %K
o, KPR, A TR NN L .
AT R B IR, 3~4 FE 1) BN 5 BEER R 465
W HIE 20%, (HAE BT R &I R AR RS W 3
TS 9 R ER TR o WX 1] B 5 B RN 5 5% S —
ERFR ANRBEIC B IR R = N, $Rqt
PR R, HEENEA TR 2 1,
B EDIEL . 7 R R A v A R R T e 5 U
RBEBREEHE Y R S RTINS A
BANKIEWN, TR AR, A ROEA H A
AL FESS S5 I A 1) A58 PR 38 AN TR T M 98 S K T 1)
SERE, Al A — A AR I I AR
] BE 3 B AW TR A AR T S TR AR A . 7 B
W s 7R A P S B P 2 A AR T il 98 3 2R AH G R



Jun. 2021, 41(3)

SRS L L PE % Laboratory Animal and Comparative Medicine 265

i, PRLUEG J HE BARU 1 12 D4 il 98 5 PR 98 T
(R0 9] (0 S ARG L 3 AN IR, A RERIE
RO T &P A7 T AR

AR E LG > TR T B T
B, G ARATAGAE A rh i 28 BERK BT (1 85 7 65 DLEAT
TR AN HEE , RTUAN R AR 8 K B MR AR 4% A i
REEERG R 45 RABBLB RIS T2
il 98 BEER T 1K) 1 B A B, LA R
20%, %45 R NI LE H fili I8 HERR T (¥ G
OUAIE o RATTRE— 2008 B 125 3] (¥ 1l 98 HEER T8
HEAT V20 56 R R T STy, Ay Ml ¢ o ke g
(V15 PR 12 W AT i S (e dk — 20 1 B At A 4

[&% 3]

[1] EARER, 22828, Ml 2 BREE PR S Rl & S LR
(2017 [)[J). H E 1B P 24 44 &, 2018, 19(3):161-191.
DOI:10.16506/j.1009-6639.2018.03.001.

[2] PENNINGTON JE. Treating respiratory infectionsin the
era of cost control[J]. Am Fam Physician, 1986, 33(2):
153-160.

[3] sKETHE. I S BERR T 5 AR AL BT T R[], FEAh
<2 (R A S5 1656 5 93, 2002, 23(6):348-350.
DOI:10.3969/j.issn.1673-4130.2002.06.016.

[4] VLM, Fr—1L. il S BEER T BOW L IR S5 BT STl g
[J). A2 240%, 2002, 22(2):39-41. DOI:10.3969/).
issn.1005-7021.2002.02.015.

[5] WHO Publication. Pneumococcal vaccines WHO position
paper: 2012 recommendations[J].Vaccine, 2012, 30(32):
4717-4718. DOI: 10.1016/j.vaccine.2012.04.093.

[6] MU, 2%, FNERL, S5 MM 28 UBREAT Ik W g ) A
3] S AP 2k, 1991, 1(2):120.

(7] AR, B, R e, N TR 41 R A 2o bt
BIWFFCLT]. R E SEae sl A=, 1999, 9(1):34-38. DOI:
10.3969/j.issn.1671-7856.1999.01.008.

(8] R4, s, 288k, &, IR 5 RN AL IR Z-
2], L R Ak, 2003, 13(4):197-199. DOI:
10.3969/j.issn.1671-7856.2003.04.002.

(9] BAJE, B2se, 1), % N TIRFR&ME FIET iR
U5 B e A3 A [ ). o T L A e 223, 2011, 21(5):
1-4,9. DOI: 10.3969/}.issn.1671.7856.2011.05.001.

[10] 12, BRI, 5K, &8, B BERR Bk -V 28 112

Wr S BVALT). SERIT B HCE B, 2018(8):181-182,237. DOI:
10.13881/j.cnki.hljxmsy.2017.07.0223.

[10] AR LR, GRlaMs, BHEE. BRI BERR AN MLtk KT
BEVR O R AL (] WE A Sk, 2020, 41(2):439-
442. DOI:10.19711/j.cnki.issn2310-1490.2020.02.024.

[12] JHBEAR, Foamm. WG A 2 W S M), 40, 1
g R HOR I RAL, 2017.

[13] FAtEEE. 11 S F 1 B S A B ). 1L R e
SE(PL2ER), 2007, 24(2):72-73.

[14] X7, XU4ERRE. — BT 58 SRR 12 W B DA ).
¥l k2, 2017, 34(3):73-74.

[15] A, Al S BERRTA I B A [J). WAL R4 <, 2020,
41(8):13-14. DOI:10.16733/j.cnki..issn1007-273x.2020.08.
004.

[16] r el el 519 28 XUBRTRTR <5 30 (70 2 R TAT ()45 )
DRI B JLEO PEIFIY[ D). 284¢: th Rk K2, 2019.

[17] 538, Sl 98 XUBKTE 9903 J5 20 18 L e R He Al S 3
WATWIE A [D]. KA AR5, 2014,

[18] Benirschke K, Garner F M, Jones T C. Pathology of labo-
ratory animalsiM]. New Y ork: Springer, 1978.

[19] A0, T HEL, ARk, S5, o [ p g e ) L o A 465
AT 98 B BR TR A LR B4 20 AR (K R GE v [CL 55 -B
rh ISR A 22 Ko B AR 5 S 1R AR 8 S
4. Tk, 2016:255.

[20] GRABENSTEIN JD, MUSEY L K. Differencesin seri-
ousclinical outcomes of infection caused by specific pneu-
mococcal serotypes among adults[J]. Vaccine, 2014, 32
(21):2399-2405. DOI:10.1016/j.vaccine.2014.02.096.

[21] AHL J, LITTORIN N, FORSGREN A, et al. High inci-
dence of septic shock caused by Streptococcus pneumoniae
serotype 3: aretrospective epidemiological study[J]. BMC
Infect Dis, 2013, 13:492. DOI:10.1186/1471-2334-13-492.

[22] GARCIA-VIDAL C, ARDANUY C, TUBAU F, et al.
Pneumococcal pneumonia presenting with septic shock:
host- and pathogen-related factors and outcomes[J].
Thorax, 2010, 65(1):77-81. DOI:10.1136/thx.2009.123612.

[23] BARICKR, ARk, BEARLL, S, 2013 — 2014 55 M b X fili
REEERBIEGL 0 A0 S 25 PE 70 BT [9). HErg <, 2015,
26(24):3655-3658.

[24] E35, XUFY, Ty, &5, SR A BBk TE B GL I m K 7>
A ST PiPE AT [ ). e BiPE 24, 2019, 23(6):1250-1253.
DOI:10.3969/j.issn.1009-6469.2019.06.054.

(Yeks BHA: 2021-02-23  f&[EIHHA: 2021-05-31)



266

SE6 A 5 LR PE 2 Laboratory Animal and Comparative Medicine

DOI:10.12300/j.issn.1674-5817.2020.114

EFERMNZ BT =REAFEEEFERE
¥ = HF BRI

B, RAEX, K9G, AL, AEE, FAL
(LAFEZRFEE Y, Hd 250355)

[HE] BEELRY AN EWEE TS SR, STtk MR WY B 2% B A%
NA B G . B F S A A A RN, W O BCE B SRS TR & H e R %
SIS F R IR AR . RSB AR BN + SR AR AR RS
5 s W 2 v N AR A S AR GBS, DA T R 2% SR 00 Bh W A VR R 0 T

[RBIA] BIM + = WIRBCED: EESER s N

[FEDZES] Q95-33; R-332 [XHfREHRE] B [XE4S] 1674-5817(2021)03-0266-05

Application of Sandwich Teaching M ethod Based on I nter net I nteractive Platform in

Teaching of Medical Experimental Zoology
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[Abstract] Medical experimental zoology is a supporting discipline for biomedical research with strong
practicality and applicability. Adapting the talent training strategy of medical colleges, cultivating practical
and innovative talents, reforming the teaching mode, and improving students' practical abilities are problems
that urgently require solutions in the current course of medical experimental zoology. This article aims to
explore the teaching advantages and related concepts of the internet interactive platform + sandwich teaching
method in the course of medical experimental zoology to improve its teaching quality.
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Table 2 Teaching effect evaluation form (student dimension)
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