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Development Trend and Challenge of Compar ative M edicine from Human Genome

Project to Precison Medicine

ZHAO Guoping*??

(1. Department of Microbiology and Microbial Engineering, School of Life Sciences, Fudan University,
Shanghai 200438, China; 2. Key Laboratory of Synthetic Biology, Chinese Academy of Sciences, Shanghai
200032, Ching; 3. Biomedical Big Data Center, Shanghai Institute of Nutrition and Health, Chinese Academy of
Sciences, Shanghai 200031, China)

Correspondence to: ZHAO Guoping, E-mail: gpzhao@sibs.ac.cn

[Abstract] By reviewing the development from human genome project to precision medicine, we can have
a more comprehensive and accurate understanding on comparative medicine, thus provide important
enlightenment for more precise and efficient comparative medicine research. Starting from the development
from human genome project to precision medicine, this paper summarized and analyzed the development
trend of comparative medicine, that is, humanization of laboratory animals and personification of animal
models. Moreover, the paper pointed out that under the challenge of big data era, comparative medicine
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research should play its “cross convergence” characteristics, achieve breakthroughs in research methods
and technologies, and improve the efficiency and quality of human health research.
[Key words] Human genome project; Precision medicine; Comparative medicine; Development trend
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JUs FEHITT U TAR, R AN Z RN E A
TAMBARTB SiaMeiN . BPME,
AR T E S S R

2 FAEIIRSEI L

RET AT AP SE st SR 2,
B FEIE 12 P2 2 o IRFRIR, AT 008
— SO B B AL ) ) S A A BRI T TR IR
2.1 Wk

1985 1F, PBRAKEZERMNS 5] 5 LA 85 3 Ao
(Callithrix jacchus) 7% B DLUE T W 5N
g, LR SR LGN RS ] B S 1986 K
T NFEARSZIGERAE M A AR A A 2 )5
K 3B &5 is, 1988 4F, WemE B84 45 T
M3 B Wisconsin K225 | NIRRT (Saguinus
oedipus oedipus) ZHHL. 1989 4, RIKH
SN J TR . SR B G N T R
(Saguinus mystax) [FIFaFEIREE . 9 Jr A4
BPRERN A3, S PEEAT T OL%¢ . 1992 411 1995 4T,
PG 2030 A 21 T 0 [E] Bri stol 27 I TR A THBR
B E BHAR, FURTHERITH.
1995 4F, i 5 SR LUEL T M I A AR TR SR
FH L 2 AL LR M U [R] TR &, 1995
TP, RBI IS T I RE A A  A R
MRFR. 20144, ZFiHEECIEN T 5B AE
(18] 37 T A 3508 23 A e P 5 TRY RS 22 48 o
22 SR, WRMNRR

1994 4, fHEICMAECRSIEYE B LA K
(Cricetulus barabensis griseus) &7 1 4L Ff
B, R HARKEFHAITIHE, BETHIRE.
JE 2% R AL . 2013 4F, 2R SIS
TR R TR AR R AHIZE DR cDNA S, I
HHT THIE 0. H4h, 2011 4F, I RiEEEI%}
2 E L (Phodopus sungorus) [ K %
B A AR A 5T R A SR AR AT T

1999 4F, B Iy KBNS T/ v [ EG O A
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(Meriones meridianus jei) MK (Cricetulus
migratorius) 7N THHRREE . JERAF T
TR, R DG ot BRI 35 0] DL F 2
B, MEYIE . 2009 F, RO 8 J i
KA BUIR 22 T AR BR AR . 12 Tl A=
TR AR A ds RECHEAT T . [FAE, SIES
SEHO0) A1 LURAS BV AN ] Al B EAT T 05 28
Yo, FEISAHBRAREE. B REE. Hl
EEREE . DI E A AT B A, Jf
XX LA B T 2 IBURME RS . 2011 4R, A
HAEMIZEST A %8 & (individual ventilated
cages, IVC) FRIGt AW Ab I A A AR REFL A
WS B AR e T AR R s, H
T, AR L LU T I RN VYR A R
() 18 T 2 K 7 Tl i A=Ak 545

2012 4F, AJHisEUILL SPF Gl 4 1 P i
(Tupaia belangeri). K& (Cricetulus
migratorius) KNP (Merionesun
guiculatus) 19G Fitfk, HornlH wmE IRt &
B ARG AT AR i, R 138 27 o R 4
B T A, 2016 4R, B RN T T
V0 R B R S = i 2RI AR K R B IS .
2017 4, ARZBCEEUWSENE T 2 R
PRUG 13 AN EA TR b

19934, FAFMESEUN N T 5 A E gtk
WIS st A 2 1
Ak, 1996 17, ki A A T 3R E 4
7B X /N K B (Mus musculus) (1121
H1 B4t (hemoglobin beta-chain, Hbb) £
PE 93 A 5 DL
23 R&

)& (Ochotona spp.) 214 30 i il f .
1986 1, IRAFLRESEA T8 %R (Ochotona
daurica) MYIE AL, 16 %43/ 72 1L,
FEMge T HINFR, BhA AL I, 1987 4F, i
TEREEEOA 28 T4l B i) Al i (Ochotona
alpina) 7 bifg N THNFEFIH e, FLA T 58
B ks . 1993 4F, fift tht [RAEEOM T B il Gy
& 3600m) 1) 67 )5 % (Ochotona curzoniae)
e g X UEAT TONE, (HoRBEE LB MR .
1994 4F, W AR AFEEUH T e e R SR 3 B A

TN R B 5AHCSCHR L T R . 1995 4, gk
B RS2 5 T R R At L BRI R LA
FLIRR i UG ) TGN & . 1997 4F, il sl
M T s R R R O, A TR
BIEK S, LA A 11 AN 2B A FE xR
24 2

LRSI (Marmota himalayana) J&Hf
TR O BARRE R S . 2011 4F, il s
AL T SR RS AT IR . 20124,
S AR SR A S0 1 2 40 2 R P AN S 5
T, P, ok TR, BT TR
R, WO ik 90% ML . [F4F, skiEr
At 15615 . 1y L mtDNA (1) cytb 4> 5L PRI EAT T
WIGWETT, DA T 7KV o0 T 8 5 b e R AT
S E G R Gy R, DL S AESE T o
GORFR; SRR, NEEEEkE, RE4
Bl 5463 58 (Marmota monax) # T (1)
e E DA R . 2015 4F, B CiE S R SI
B IREERI S50 B ) G A L R, et T
) B R S bR N, R T
30% MBI [, X EEX [ E
P A S ARG AR A 2 A AT T I, R
O 2 B 2V SO S T I RO VR .
A, 2015 4F f HE T SR T S P T AT 58
I T3 S G S I v D R B 1) ) R B RSB A
£, ¥ R VP Ak RN 22 ST AR %
25 FAHER

ZJ7H i (Microtus fortis) 1S5 541k,
IR IR 20 RAF,  FEIRAT E A 5 R
FIM By, 19914, KE IESFLMRE T &R J7 H
RS2 56 5 ] 5 A 50 R O (M, S AR
J5 HH BT o 1 23 A I 0 RN S50 = Al R R I,
A IS 3 B AR AR IR T HH RIS N T o,
W R R B . 1994 47, fifi i [ e
OINT LG T AR -1 pig - B 2 38 (1% R 5 HH B
T LLANM . iR RS LR B AU ) T
Bl o FEDOS IS ) R B AR 5 . 1995 4F, Tk
RO R 7 BRIEAT T 24 E s =9 5%
B, IR . B e, HE U A5 oS R i
SO0 B 5T T 2R J7 SRR 038 AR A SR A
1999 1F,  XI5RAL SR T 2R J7 HH BURORE Tk (1)
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WSO, AT TP N, R .

1996 1, [ K BHEHNG 4R 77 H U SEER B ik
Ao i HLEIRE TSR “ oL BRI .
2000 4F, XI5 Ak SO S 3 G 77 R AR 1) 10 2L
HRJT W A% P AR SR HEREAT T S 2B RN a5 A A
W [FAE, @l B 7 2 8 kb X 1)
38 L 2R 5 HH SR B 3 4 X (1) 142 MR 7
i R KPR UL SPREFZUIEAT T 1 A4 A 2 A e
Rl . 2006 4F, ARSI AR 77 RV R
W F (M.f.calamorum) i EEWIFPRE, 354
WA (M. f.fortis) 7 8wk F i A1 2R db W Al
(M.f.pelliceus) &M REUAT T 05 = A
TE®E, FEREFMEE; JFAEMFELRE S
R, il B RBP4 L i i 2R AR A 44
RR/NZE S

2008 4F, U gt 25 SO 4 AR 45 7 H B
4R DNA D-loop Z & MEHUHT TR A0 4T, 2009
T, BRBREESEUOI e T AR AN T 3R 20 AR AR
J5 FHBRE 43 1y RN il v AR AL TR AR . 2012 4R, 2
FEINETIH LA-PCRITVESLRE 1 Z- 77 HEL R4 Y
Pe(ttk, FEHHAT TR . 2013 4F, Mg arad
€T ARTTH IR WA RAR RS, JREAT T
RGN FAE, HEEFEERLE T 20 &2
FEAR 7 R AN i 8 05 4 S 1) G 92 22 A Tk
J&. 2018 4F, MIRESEMEE T H 20 . &
AW AR I P AN X R 2R T B RO AR KR B
BHaTERE. [FAF, SEIBMEEOIZER T AR T H R AR
B 2 A ) 2k 9 5 N T 1 T aE e
2.6 #iiE

1993 4F ST 5¢ 1 18 F ke MERE
20 M. DUZE 7 A0 R 9% 52U\ T ) 5% 16 44 i
(Tupaia belangeri), & T HEEE R, &Pk,
SRS R AE KR B AR R, 4
IR ST A 21 B R R 28 AR G (1) — LK A A
H 25 R0 20 M 2 Re A, F S A S i T LA
1998 1F, B oE i 5084 27 1 Ll A B 11— e JFF A
TOA L BRI RN A o TR T S5 U790 Al O
o WA 0 AR AN A S R T S, I
) B AR U EE M AT BTS¢ . 2004 4R,
Zi S SO B A5 O IR A A AR R T T
WIS . 2008 4F, Bk T i S8R FH P A 7 v

WAFRRIREAT N T FL, SRAF T, A He i KR
BEH MR MRESOE 1ALl 2009 4, Bk
TN 2 S5 182V LU T Tk A S HE I o) ) B 1140 JRR 1 2%
B, ARG EBAF. 2010 4F, Xk LA
T BB 44N 12 AN R N7
BEgAt, VAR K s R el oK F ok
EHEHE

2011 4F, S g pREEEAE ) LU AR S
2 YN 7R R B TR A AR B L R A R A
et bR, WA AT G b 77 BEK R ROR 1]
Blo [, ZRPREEII%e T3 R 2 Jm iz 3l A A
KRBMARN, 4558 8RR Sek a4
KR ERA WL, HB R M LK )
W /N T R4 . 2012 4F, BRI L T
OIS N NN O 7N £ = I IR =R S
o AR, ARl SR A AT & Al T
RBUMRT . KA AT R 196G $idk, 1701
F et R 2 't 28 AU S AL A g 2 AT A i

2014 4F, IRSCHREETIRR . DR R
R BRI R (4 Hi¢~1%) %6 Mg
YT = ZEW A IR A ZUEAT T8 TR 1) L B
Jl. 2016 4F, LT AN 1~6 % YIFR B
W IE) 32 B A IR AT T U2 0% . [FAF, R
PR UG 1800] B A N T R0 5 1 il g 1
PR ) b AT T RAAS A& A ELISA ), #1
KGR, (HBAR AT e . 2017 4F, ER
TR SRR, K H AR ST R
(hepatitis A virus attenuated live vaccine, HepA-1).
TR PEW (hepatitis B vaccine, Hbv) il
A EHFIRIR LB 2% (heparan sulfate, HS)
K, T R SIULP RS A 7 2O B AT
e, WLGERBIRT B N, DA i 5 e R
PO AR G P 25 RIS M), Sk Wl A Ay )y A A 24
UEAT W G % s 2 W)V AN S A1 1 S 2 2 4

2017 4F, VRN E SO R D UEAT 5 BB ) £
JRAR B R A s R, aife e, RIBEL 2 25
AL MG N [RIAE, Mg aEagd s |
W) Rl T ) <5 PRSI R G
FEULGE T A0 4 JE 5 R 4% 2 40 L T A 22 28 Ak . T
H, B R A A AN 3 T b 1 ) A8 BT
L, RIS 15 TR IR R A R I Ak
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F (T 50%), HAKER ] 7y ok 1 48 Jt
FE4IML. 2018 4F, XUIRFHE@MHT 73R 1 ~
VA B PR sk DRSS AL R P, A R 1) a5 4% 22
FEMER A, BAEAEBOR Mg AL 2 e A A0 RS
J. 2019 4F, BIANEESER TR R 2 . Mk
W ARG M. AR 5 A
77 11 B3R 1 BRI R OE A, AA T T I 1)
3ANTT Pk . FIREFEIM A 1~2 d IR R
FHE AT TR A, FEA R IR 3~
4 d 14 G ) B

SRBERE 1) )AL RS 4 (K apffer
cells). My EMETa0M. Mot R4, ik
CUZ0 B S b B 40 R 95 ) 7o JoT = 40 B 55
DNor B RN A i, 2019 4F + 30T SE 0 R Dy 4y
B B AUEARER IR T W R 2T e 40 s 2
PSR R ) F BRI R A L, SRAT AR TR B A
Wl DR 2 22 TR 2D SR R AR Al i s+ S0 A5 0L
R il Jix A1 18 o B I E 0 A 1 3 2R T R
&5 1 2a (major facilitator superfamily
domain-containing protein 2a, Mfsd2a) &K, [H]
6] AN ] ZH 2R 1) Mfsd2a J PR 2Rk & kAT 1A,
45 R 7R Mfsd2a BERI/E R B e O A, i
B MR B LA, KA #E A &R
1K, H AR K R i 1 3R I8 R N A i .
2020 4F, ZFie K AR F cDNA A i PR e f 4
AIRAG BRI 0 7 A AR K g 741,
RSP R THREEREAT 2347, A T fif Wz
P BEAIAE 32 0] (R AH LA FH oG SRR 4IE TR BTk
27 KIGPER

1989 1F, %A sRAFMOURE T 1978 4l B N
5% 1 TR P A A TOD B A 52 360 = 16 A 7 A TR 50
L. 1995 4F, k<o F0A S R4 %¢ T 50
XD I A AE TS AT o A4, 5Kk B
SEUOLE N i bs R e TR TE Kb i A
Mo 1998 4, IR AFIITEA ML 1K Tv»
By S BRUFT SD K Bl i G 3)) Bk (1) LU A8 i 31 27
Fel, JFRCA LU NS, A8 K RS BT
i A A B4 . 2000 45, 5K 4k R0 240 X
TV A TIVD B B PR BREAT TS, RKINA]
DRI I B BB . 2005 4, Y g B AF (00
S H DNA FRGUEECR 3 K YD B R4S i,

SE R R A MAR AL R EOE 95%. 2006 4T,
XI| H RGN E 3 T TP B 1A A AL L R A7
M2 AT . 2008 4F, X H M 008 5 B 4
TRIND R B- B EER, H A HE KR
MBI B- PR F B TR L, LR
7K N K = SN N = SN Y 3 191 1 e S |
T, X H BREEROA T RE T KT R #E B
E4 JHMAME T BJIRE A E S5IRRACHE DA
5%, MK AT AR B AR Z) AR

KD BOR /N U 2008 B 2 8o R SIE TR <
JNVP B R, 2013 4F AL &gy 7K
JIVB B/ BUHE 28 00 BEBUAR 1) ELITSA Rl 7732,
AT THe M R MR s s, H 50
B e e e AT Lh e, R TR N
2015 4F, ST TRy BRIk g Al ik
28 MG JI55 98 95 T PUAR 1 ELISA F J77% . 2014
R, X F MG ST TS B A IR AR i
Tl A AR TR AR A B S FRL UK (deenatured gradient
gel electrophoresis, DGGE) Kiill#i A, *HME#
AN S 2T 444 LUK VD RUEEAT T 0128 (%) i 1l
JREEVEAT . 2017 4F, ZRARHR SRS BE PR s v iR
AUIEH Y WS NE R B # UL o RO i
5 R e 40 4 ND3 mRNA FIE (7K (1) & ik
OUHEHAT T 081 [RAE, FA7 Sy pE g 1
M R T A ROTOZD SR LRI A A5 . 2018
. SNSRI AR R 4 8,
ARG ST A S A RS i 65 26 A 38 b A0 T
JIEEE PR 41 DNA FEEAL K, R BB K
B3 ) A2 v I TR 3 16 7 A R A R >
A B > S B > TR R, HE T
FERBUR Do A4, Ze Il Sl s 7 5 2 i
AL F KTV LI 1 2 B A Ak 3 b
2.8 1ERER

BEE R SL R B W ER T 2011 F . AT
2013 KR T VA AR A (1) 5 L E 10 6] 4 Bl
ANTHFETAFNEESR, S0t T8E, &
L OESE RIS R R . DA L. [FAE,
PRI 75 S0 LU T ke i 55 C57BLI/6 /N LT
BT 52 7 -0 el T e RO
i Oy B R EE S ML, R IR R
BRI AT 522 3 AU BT sk A AR, P4l R iR %
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WRAR . BWEAARSE Mds, bR LT S TR
oy LA s SRR AR TR R S
C57BL/6J /)N i B Ik LA 40 J i i b s XS IR
SRR DS T R RS BT A 1 A
2. NP 5B . 2014 4F, P AR
SPHT T R R . HFARA L HIF-10 .
VEGFb. FLT-1. FLT-3. Fizl. NKRFiX 6/
REA IR RIE, RIA R RAEA [/ 41 21
HEARIMRIE. FF, B35 RESILE T
A SRS AT T 1 B JER T ¢ 41w 1 e
TR RO B T2 s bR 0 S0 i 22 SR LY -
£ R MtF#: (polyinosinic polycytidylic acid,
Polyl : C) (—MEddlFD 452y, T
R B/ 28 Mk S B B AR s PR 2758
LI ARt SR A 1l 1 40 G B A G R T IL-1
IL-2. IL-4, IL-6. IL-8. IL-12. TNF-o.
IFN-Y 1) mRNA Fik/K - HHSERSH Polyl @ C
G Js v S R R, 45 TR R R A Y T T
JELARAL, (HAZAHTUR HAR S PR I B3
TR0V TN T AR BB TR S Wl U R i 3 A 2 1)
p53 & (1 #ik, IF5 C57BL/6J /N T T b .

2016 4F, P HSEEOLLES T ANHHK % CoCl2 ik
LR R LA CS7BLIGI /)N U A 40 o s 5 3%
P TR . [FA, FR4RID RNy B ks
TIPS TR R R B A . Ak Dy s
KA 26T W) IRE T 5 AN B R T AL A
o 2017 47, PRk AR salify T RREE B il
H19G. 1gA FlIgM, JFille 7 H&5 &, 2019 4,
W s ST T U4 60~ 65 d (1 i AR 6 B
P TCA MRS FRAR R, FFLEE T 41 OO AR AR
(i 52 e ) RN S AR DL [RIAE, BN 75 450
LT Polyl + C BalHORT R FURT /s B0 40 A
XU RNA W5 A1) 8 1 (double-stranded RNA
activated protein kinase, PKR) 15 5 il i 15¥
M, 4595 oR Poly | C BN/ LT PKR 351,
TR RS BN 5, 3L PKR G 0 25 B0 o o
ER SIS 137) LY A T A BRI 3 i R/ BT S A
P04 27 s ) (% R g 6 A4 50 250
MBE ST, &5 F W oREE RUR /N BRUE S5 1 P o
MPUERE ) . 2020 4F, ALy 50 S T
WA ] ORI P AR NS T K S 7

SRR T FMON R T OCo Y I LA S 0 AR
BUPRLIE U S R B UL IR S R s 5K
ST T I 20 0 I S o0 R i B IR 11 5
Wi, fEL G A L A 3 1 0 TR

it RIFREZ. SHEREMARRBKT RE
498 B AR LTA, BAXHRFT AT A
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[(WE] B89 UMM 3 A0S Ml 3 bk i e K SR A v 290 ik it <023 A H8 A IR A2 4k 1
Xo Fik BEHLKG 36 2L SD MM K R /r 4 O RALRMICAL (1. 3. 7. 14 121 d) 41, {L%4l
BHFACEA (O RBINECH 10%) MM KRB KAA LS E RN 0= l4%E (RVSP),
WHEADE (RV) 540% (LV) + S0k (S) Fistifl, BHA0%EEHRE (RVHID. X
F M asson 37 ik M0 22 fiti 50 ko B 45 4 0078 o 20 B 25 B Kk B it 38 AT 3 ik i Ao B, I FR AR A
FEMRTREE (pH) . Zhki — kB4 R (PaCO2) ZHBKIMA /MR (PaO2). Shiki A (Sa02).
WIRAEE (HCOs ). A 7 (Nah). M 7 (KHD. 55 7 (Ca?). ML ss (Het) Fiifisr
#HA (Hb). &R LA F4I KR RVSP AIRVHI ] 5B T e 4l (P <0.05). 5%t
MRALMLE, K% (7. 14, 21 d) KRk EE. 55 %00 BAMHE, CES4l pH Al
HCOs ™ & i B (P < 0.05), t4 21 d 4l PaCO, W3 (P < 0.05), fit4 14 d 4l PaO:
F1Sa0: ¥ WRC (P <0.05), BRI 1 d 4h++41 Nar iFERMICA 3 d 41 Ca2 ik Rk (P <
0.05), MMLH 14 dANFA K IKEFEBFETE (P <0.05), KA K4l Het A1 Hb 7K 34 1 & 71
(P <<0.05). LA 3 ik s I K R sh ik if. < 23 # R Nar 7KF 5 RVSP & 41476 (P < 0.05),
i ARSI B Ik T KRR sh ki S 2 B Fe b pH. PaCO2. PaO:. SaOz. HCOs~. Na*. K*.
Ca*. Hct FlHb KA RN, S5 A0 I sl bk & Fe A2 R, ot Nat /K -Frl fig
F Ay ) 42 VP A AR S0 s 0 ik v e 7™ R B 1 i AR
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Changesand Significance of Arterial Blood GasAnalysisIndexesin Rats with Chronic

Hypoxic Pulmonary Hypertension

ZHANG Shuting!, YAO Qingqing? L1 Yishan?, SHI Yiwei?

(1. Department of Biochemistry and Molecular Biology, Shanxi Medical University, Taiyuan 030001,
China; 2. Department of Respiratory and Critical Care Medicine, Shanxi Medical University Affliated
First Hospital, Taiyuan 030001, China)

Correspondence to: SHI Yiwei, E-mail:chinasyw225@163.com

[Abstract] Objective To investigate the changes and significance of arterial blood gas analysisindexesin
arat model of pulmonary hypertension induced by chronic hypoxia. Methods  Thirty-six SD male rats were
randomly divided into the normoxic control group and the hypoxic groups. The rats in the hypoxic groups
were placed in a hypoxic chamber (10% oxygen concentration) for 1, 3, 7, 14, 21 days, respectively. Right
ventricular systolic pressure (RV SP) was measured by right ventricular catheter, and right ventricular hyper-
trophy index (RVHI) was calculated by calculating the weight ratio of right ventricle (RV) to [left ventricle (LV) +
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[BE1EE] MEIEQ977 —), B, Bl FHARLIN, Wwi-|-A: I, BT ) W EE S A . E-mail: chinasyw225@163.com
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ventricular septum (S)]. Masson staining was used to observe the pathological changes of pulmonary artery.
Blood was taken from the abdominal aorta for the arteria blood gas analysis to determine the following indexes:
pondus hydrogenii (pH), arterial partial pressure of carbon dioxide (PaCO,), arterial partial pressure of oxy-
gen (Pa0,), arterial oxygen saturation (Sa0,), bicarbonate (HCO, "), sodium (Na*), potassium (K*), calcium
(Ca?*), hematocrit (Hct) and hemoglobin (Hb). Results RVSP and RVHI of the rats were significantly
increased in the hypoxic groups compared with the normoxic control group (P<0.05). Compared with the
normoxic control group, the hypoxic groups (7, 14, 21 days) had abnormal pulmonary artery remodeling.
Compared with the normoxic control group, the pH and HCO,~ levels of the hypoxic groups were signifi-
cantly reduced (P<0.05); PaCO, level was significantly increased in the hypoxic 21-day group (P<0.05), PaO:
and Sa0, levels were significantly decreased in the hypoxic 14-day group (P<0.05), the Na* concentration
(except hypoxia 1-day group) and the Ca** concentration (hypoxic 3-day group) were significantly reduced
(P<0.05); the K* concentrations were increased significantly in the hypoxic groups (except hypoxia 14-day
group) (P<0.05); Hct and Hb were significantly increased in the hypoxic groups (P<0.05). There was a
significant negative correlation between Na* and RV SP in rats with hypoxic pulmonary hypertension (P<0.05).
Conclusion Thearterial blood gas analysis indexes, including pH, PaCO,, PaO,, SaO,, HCO,, Na', K*, Ca?",
Hct and Hb are significantly changed, and participate in and regulate the development and progression of
hypoxic pulmonary hypertension in rats, in which Na" level may be used as an indicator to evaluate the
severity of hypoxic pulmonary hypertension indirectly.

[Key words] Chronic hypoxia; Pulmonary hypertension; Vascular remodeling; Blood gas analysis; Rats
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ventricular, RV), 5 —iii%$% PowerLab £ %
AL SR AY (O ADInstruments 2 v 7
i), KA A O A VA R RV SP. M E 58 K
i, rEHOERV. A0E (left ventricular,
LV) + E[afE (septum, S), 4r BIFKEUT &,
ok E T IE, DU A O S IR AR,
RVHI=RV/ (LV+S) X 100%.
1.3 Fhi¢H4R Masson et K W
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% 1 KR RVSPFIRVHI tb#
Table1l Comparison of RVSP and RVHI in rats

(x+9)
41 il n RV SP/mmHg RVHI/%
WA R 6 23.76 + 2.01 100.00 + 0.00
iK% 1d 6 3531+ 298 114.96 + 19.51°
K4 3d 6 4037 £ 421 122.21 + 21.58'
K4 7d 6 48.29 + 2.66° 13457 + 29.11°
fik% 14 d 6 46.18 £+ 5.95' 150.80 =+ 18.86"
fik% 21 d 6 50.13 + 3.17" 153.96 + 24.14'
F1E 46.272 6.543
P <0.001 0.001
#: RVSP AL LEWA K, RVHI AA4A.0=EERE
1mmHg=0.133 kPa; 54X 4l LLE:, "P < 0.05.

TEALGMIER (K1A); K& 1. 3 d ANz
BKAZALAH] 2, AR 7. 14, 21.d 2077 WAlizh ik
HILAFIFR M S0, A5 RE AR IR B KRR
JRAF VTR, AR, i BARA K, X
Pl e (1B, C. D).
2.3 FPFMSHHHEIEIRKTF
231 ®A4847pH. PaCO,. Pa0.. Sa0, #= HCOs ™
K i

5 AR IR ARLE, KA &4 pH ATHCOs
K] B (P < 0.05), K4 21d 4 PaCO:;
W34 5 (P <0.05), fiK4%( 14 d 2 PaO; il SaO,
W FEAE (P <0.05) (£2),
2.3.2 W44 Nar. K* = Ca?* K-Frbdx

FHLE T 00 A, (R%03. 7. 14 fi121d
1 Na* KV B E (P <0.05), f&%& 1. 3.
7TH2Ld H K KT e (P << 0.05), K&
3d 4 Ca* K TR (P <0.05) (£3).
2.3.3 Afb4847 Het. Hb K-F bz

O AL, RS (1. 3. 7.
14, 21d) [f Het A1 Hb KF W] Bk, #=5
HH¥E Y (P <0.05) (£4),
24 FKMS SRS RVSP BYME XM

HPH ) ik i~ dadr, Nar7K-f-5 RVSP
REHIEAME (P<0.05) (£5, K2), K
IRPRS RVSP MR B3
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W ARTAX AL, B/RMRA 7 d4l, Confl% 14 d4l, D /5 21 d4l.
1 KFRAH4A4E Masson & (X 400)
Figure1l Masson staining of the lung tissue of rats (X 400)

£ 2 KRIMS3EHR pH. PaCO2. PaO2. SaO: F1HCOs 7KIELLE
Table 2 Comparison of blood gasindex pH, PaCOz, PaOz, SaOzand HCOs levelsin rats

(x+9)
4 n pH PaCO2/mmHg PaO:/mmHg Sa0a/% HCOsz ™ /(mmol < L~ 1)
AT R 6 738+ 001 4725+ 1.44 103.00 + 7.71 97.00 £ 0.41 29.50 + 0.30
&% 1d 6 722 £ 0.04 47.67 = 4.18 105.33 + 8.04 94.83 + 2.77 19.55+ 1.79
{5 3d 6 7.29 + 0.03 4450 + 3.45 84.67 £ 4.71 94.67 £+ 0.92 21.08 = 0.57
5. 7d 6 7.26 +£ 0.0 46.83 + 1.40 96.67 £+ 2.95 96.33 £+ 0.42 21.32+0.35
&4 14d 6 7.27 £ 0.02 51.50 + 1.28 66.67 + 1.15 84.12 + 4.19 23.77 £ 1.40°
ik’ 21d 6 7.23+0.03 56.00 + 1.35" 85.57 + 9.60 90.43 + 3.88 23.79+ 143
F{H 3.483 2.926 3.068 2.755 6.477
P{H 0.014 0.029 0.024 0.037 <0.001

TE: pH AR, PaCO:2 hyahlikifi 4Lk, PaO2 A alikifl i/} i, SaO2 A sk A, HCOs ATk
ldhs WX RALLLAEL, P < 0.05.
% 3 KERHBMRIEHR Nar. K1 Ca> KFLLER
Table3 Comparison of electrolyteindicator Na*, K* and Ca* levelsin rats

(x+s)
4l il n Na'/(mmol = L ~ %) K*/(mmol * L ~ %) Ca*/(mmol « L~
A R 6 133.00 + 0.82 5.70 £ 0.15 1.19 + 0.02
R4 1d 6 130.17 + 0.95 8.13 + 0.49' 1.25 + 0.03
K4 3d 6 129.33 + 0.99° 8.80 & 0.65' 1.09 + 0.02°
K4 7d 6 129.33 + 0.84° 8.80 + 0.46' 117 +0.01
iK% 14 d 6 128.67 + 1.61° 6.55 + 0.29 1.15 + 0.02
k4 21d 6 129.29 + 0.81° 7.40 + 0.24° 1.15 + 0.03
F1d 1.643 7.385 5.306
P1E 0.018 <0.001 0.001

M Nar A T, K83 T, Cazt A& T S e mallb®, P <0.05,
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4 IR Hcts Hb KFLRE:
Table4 Comparison of Hct and Hb levels

(x+9)
41 i n Hct/% Hb/(g * LY
WA R 6 35.50 + 3.01 13.15 + 1.12
iK% 1d 6 46.00 + 3.21" 16.88 + 0.99'
K4 3d 6 54.33 + 2,17 20.10 + 0.81°
K4 7d 6 4517 + 1.35' 16.68 + 0.50"
4 14 d 6 56.67 + 2.12" 20.97 + 0.78
k4 21d 6 52.67 + 0.88 19.50 + 0.33
F{H 11.804 12.253
P{H <0.001 <0.001
T Het MIMANALEZE, Hb BIMLLL ;LW A R4l

LKB&; kP < 0.050

% 5 FiEFRKTEE RVSP HItEK S
Table5 Correlation analysis between index and RVSP

) RV SP/mmHg

e EZEh Pl
pH —0.716 0.109
PaCO2/mmHg 0.500 0.317
PaO2/mmHg — 0.588 0.219
Sa0:/% — 0.521 0.290
HCOz /(mmol « L~ %) — 0525 0.285
Na*/(mmol - L 1Y) —0.910 0.012
K*/(mmol L 1) 0.486 0.329
Ca*/(mmol + L 1) 0.401 0.431
Hct/% 0.750 0.086
Hb/(g+L™ Y 0.751 0.086

H: RVSP AL EIRYE)E.

1334
1321
-
© 1314
g
£ 130
T 129
Pz
128
1 1 1 1
20 30 40 50
RVSP/mmHg

H: RVSP A4 LD E WA .
B 2 KF Na' 5 RVSP HHHX 47
Figure2 Correation analysisbetween Na* and RVSP in rats

3 it

HPH 117953 B AL PR A G FE 2O EAR AU it ) ik

WA 1 P AT AR i 20 ik B 99 DL R 1 3 R 4
b AR T A, 2 PR EE SRR AT )
Bk S Tl e, SEAOENE, B RE N O
TEVR AL T8, (HE HPH KA. RIJEM HARHL
il 3 A B A

pH. PaCO.. PaO,. SaO. il HCOs /& fl
() S8 RN FR BT i 4 h . CE IR, (KA
PENG BB 4G« WP R b 5 T 1 HPH 1) d5
L5 BT, A A8 T ok 2K 76 ] e 350 I A e o
W, X P AL R AR AL A i E, T B
HCOs nI N PH AN fa R 25 . FEASERH,
e MR A HPH KRBT, KA Masson
Pt NGBk A S M, RIS 1E i 2 ik
LOAE,  ARAEU TR il 20 Jok B B0 B S 1 il 1 5 5 90
I, Bk BT g R BoR, 5 AR AT
L, R4S KR pH. HCOs 7K B A, PaO:
A1 Sa0, W] B FRIL (K% 14 d 40, 1fi PaCO2
W T e (IR 21d 4, S5 E P HALSH M
WEILEE Rl AREMEE T, S if3)
1A AR AR P 2 4 1E 3 IS8z S AP . T
R 14 d i, TR BEEUL 8 02, IR
S IRy AR A S 3G 0, K B H IR AN A Bl R
R, G PaO; Fl Sa0; W PR, 3 B AU IMAE |
e B PR ML AR P 2 B DA S WP PR B
FEAREGE VT R, B R B4 AR EE LA )
52, BHHUHURIH Oz B8 138w, MUAAT] 3RAT 7 2
1) Oz KA 21 d I, K1 PaO, Al SaO2 X
Ther, LR MRS 310 HPH KR, (KA
FIRIR KA 2 5 1 4% T HPH (MR B R T2

i A T B B L RN T SRR
Rt 2y FikolSe 4 A0 3 A G RO IRAR TT DA E B
i ) Jok > 3 L4 B2 Cpulmonary arterial smooth
muscle cells, PASMCs) 1] H, [T 4 i P 4 i i
ik, A K AR, A A R A, S
B TE T Cae K AE Wi, PASMCs BN
WA RIS . Nat/H* Aot —Fh g T A0 e B
H, AI{EEiE—A Nar Z40H0 N 1 F i, s —
A H* E A0 sh o ARA AR AT DUR I S PASMCs (1)
Na‘/H* A2 #dk, fE4nfiai pH JT1er, B
FEMOBPE P IE VG T, Hn4n A Cat e, 1l
S PASM Cs W 4 Al e i MG A 1112 fE RS v,



32 SRS LA S+ Laboratory Animal and Comparative Medicine

Feb. 2021, 41(1)

A K SR Bl ke 4 AN EE 5 14 [RD s, 2 Bk
i Nar. K* Ca? KPR R A, NarK-f (B
iR 1d 40D F1Ca K (KA 3 d 41) e
FRAC, KB (BRGA 14 d 40D W R TT s,
H BAEA FMRAUS 2 A B, T BB 7 )
PRACREE . A7 12 %5055 o 40 i e WL ARSA
RAFMHTS. R REdEr, KR T
FURES, M RSCR ZARESE MK, JF HbEA
HUATRTRIR LI A AR A o F O AN [ AU
[i) i AR R B i 4 A B T 45 R4 s, Nars
K. Car ZKF A8 nT 45 2 HPH K Rl I R K
it S Yabrz —, HE— L ULHIX 3 Bl A A 5T
AR5 HPH R B3 VA G I B I AR G 4y
Hr R I Nat 7K1 5 RVSP & 52 7 A6, Nat 1] i)
FEVPA HPH i 15 ™ S F2 %

Het S s Bl 100 363 80 B 1 e T S TR FR b 1LV
FMAIE M, Het (EBO, nTH 1 HPH 515
FEEAL RS, AN, Hb EIE S KK HPH
(1) FE PR 221090 o AR AR mT DA 7= A2 RURE AR
2T/ % Cerythropoietin, EPO) %, f{i
A5 B A AT 20 R Hb 38 %2, T4 s DL 1
i A 7% 0 R I A7 DA AR RF IR 2R B Th g, OF
H2T 40 i 250w 1 2 3 — o B2 5 e T s s i o
EPO 14, LA 2T 40 i 50 (v )3k — 25 18
Hb T} i 5 e {5 v DR AN B e BT &5
PR, TSR, (K451 Het 1 Hb
KPR I, BEA AT ) R, D IE Y
RAEAEE, KR L4 o f Hb & &35, Het
Wiz Tl . PaO, #l Sa0, fE1K4 14 d I /i,
YUK ST VE SIS Op, HLAA ML T B UIR A S
1Ml Het AT Hb KA 14 d I B, UK Ui 3
REAREEHLA], E I8 2040 i Hb, 32 w44
877 DAIG AR IA S . HZ, Het THs &Rzl
ik H (R R P s R, I H R B
HORAS, IR AR T ARG, 5 S50 1 B4 BH ) 344
Ko I AURE A B gl T A it 3 Jok A i 4
S RN, I LA R 1 R B H IS 2 5 5 R
HPH, 1 HPH il .

zi b, HPH [f5 BEA: B FE 80 S 2 AN 5,
R SR MRB-P A 2500 PR T o DL A I
VB i = S B QU PR E9) ) QIR T Ay A

T 1 428 DLAEAL HPH )™ AR A &
B PUEAE F o W PR B T mT AR i 30 Jhk a7 - B 45
RR BT FHORIT L AIW G, BLA R
HPH & BT R,

S ik

[1] SALIM Y, ANASTASIA N, THEOT. Clinical update on
pulmonary hypertension[J]. J Invest Med, 2020, 68(4):
821-827. DOI:10.1136/jim-2020-001291.

[2] BURGER CD. Puimonary hypertensionin COPD: A review
and consideration of the role of arterial vasodilators[J].
COPD, 2009, 6(2):137-144. DOI:10.1080/
15412550902754252.

[3] STEINFELDERVISSCHER J, WEERWIND P W,
TEERENSTRA S, et al. Reliability of point-of-care
hematocrit, blood gas, electrolyte, lactate and glucose
measurement during cardio pulmonary bypasd J]. Perfusion,
2006, 21(1):33-37. DOI:10.1191/0267659106pf8460a.

[4] ARHNES, PRz, BODet, &5, ol RA O VA2 KR
Witk s g (0 SR T[] F D B A B IR,
2014, 30(4):757-762. DOI:10.3969/j.issn.1000-4718.2014.
04.033.

[5] MONTANI D, CHAUMAISM C, GUIGNABERT C, et
al. Targeted therapiesin pulmonary arterial hypertension
[J]. Pharmacol Ther, 2014, 141(2):172-191. DOI:10.1016/
j-pharmthera.2013.10.002.

[6] TELLOK,GALL H,RICHTER M, et d. Right ventricular
function in pulmonary (arterial) hypertension[J]. Herz,
2019, 44(6):509-516. DOI:10.1007/s00059-019-4815-6.

[7] RIS, JEME 2, MRoK, 55, 1 B S PR £ S
AR RN A E e A AR OGS B R 3 20 A [ ). IR
il Z4%&, 2016, 21(1):46-50. DOI:10.3969/).issn.1009-
6663.2016.01.014.

[8] FRWREE, BT, bk, &5 M C- MR, D- =
AR, ETYEHE 1 RT3 A S Ak B 2 i o £
H M ke e R AR S PE (] P & 4E24 ik, 2017, 37
(3):650-652. DOI:10.3969/j.issn.1005-9202. 2015.10.074.

[9] ARERR, 2540, SiE. BEREN SR & TS ik
e s RS LB bR A A LR R SC[T). SRR
PE2E ki, 2015, 39(5):497-499. DOI:10.3969/]. issn.1004-
5775.2015.05.013.

[10] MELANIE L, VERONIQUE C, AndreaO, et d. lon channels
in pulmonary hypertension: A therapeutic interest[J]. J
Mol Sci, 2018, 9(10):1-49. DOI:10.3390/ijms19103162.

[11] RIOSE J, FALLON M, WANG J, et d. Chronic hypoxia
elevatesintracellular pH and activates Na'/H* exchangein
pulmonary arterial smooth muscle cells[J]. Am J Physiol
Lung Cell Mol Physiol, 2005, 289(5):L867-L874. DOI:
10.1152/ajplung.00455.2004.

(TEE 547D



Feb. 2021, 41(1) SIS S LA ¥ Laboratory Animal and Comparative Medicine 33

DOI:10.12300/j.issn.1674-5817.2020.090 . -L/B % . A g‘—é 9'9&'_ :}% ij] CI:Q] 1:5 9__4:'2 .
BARBREINAR LA AT RNELNRTHELS
i KR A

RIEWL, F 22, K B, TwE?, xFR3
(1. BeBm P EHKFALELFR, A8 712046; 2.\ K FAGHFEEFI, ®5 710069;
3.HmETdEERALIESH, B 710021)

(FBE] Bey W5 SERE S 80A R R BER RS (dextran sodium sulfate, DSS) Jik
AV S R DL, AR IEEN 32 MUMEYE C57BL/6 /N, BERL Mt 4l. 3% DSS H
i fH4l. 5 g/kg 16 g/kg DSSHER 4], HE418 1, HELALZ T do BERICFEFAUN R IK
dL RE S TR A AT S, AT RORRTE 3 F5 5L (disease activity index, DAI) PF
Iye H8 RIAFE/NKR, 7B/ G R A, Bk AR R R 0 f L U1 B e A R A
M s, WS MR, BATARRBEEY. ER  SHH4MR 7 diIDSS &
AN EW@EL 30 mg/g. S A4ILEE, #B4UNRAK DA WA LW EZES (P >0.05), Hili
AN RN 3 KAL DAL PEA B BT 8 (P <0.01). 54 A4IHE, &4 440/ RI% Y
Wi (P <0.01), AL ZESR LS #E X (P >0.05); B RN RB RS
MRS AR RS AW 5 (P <0.05). 418U B8 )ik, 6 glkg WEH 41N R4
RAEROE B AR A AR A AL R G5 R B A AR O B, AL SUR BV R T
HHESAEL (P<0.018 P <0.05). £i& KA DSS /MRt thg i 2 BAn, 8k
FA 7 08 o 5 2k R U

[R5 Btk din %, MEMMBRS:; ah®AH; #5: MR

[FESES] Q95-33 [XHftRRAE] A [XE4S] 1674-5817(2021)01-0033-07

Establishment of Ulcerative ColitisModel in Mice by Different Drug Delivery

M ethods of Dextran Sodium Sulfate

ZHAO Yani?, LI Yao?, ZHANG Yan!, WANG Siwang?, AN Junming?®

(1. College of Acupuncture and Massage, Shaanxi University of Chinese Medicine, Xianyang 712046,
China; 2. Department of Life Science and Medicine, Northwest University, Xi'an 710069, China; 3. Department of
Acupuncture and Massage Rehabilitation, Xi‘an Hospital of Traditional Chinese Medicine, Xi'an 710021, China)
Correspondence to: AN Junming, E-mail: an_71@163.com

[Abstract] Objective To study the modeling situation of ulcerative colitis in mice by gavage or free
drinking of dextran sulfate sodium (DSS) respectively. Methods Thirty two male C57BL/6 mice were
randomly divided into a blank control group, a 3% DSS free drinking group, 5 g/kg and 6 g/kg DSS gavage
groups, with eight mice in each group. The drug treatments lasted for 7 days. The water intake, body weight,
stool characteristics and hematochezia of mice in each group were recorded daily, and the disease activity
index (DAI) score of mice was calculated daily. After the mice were sacrificed on the 8th day, the colon,
thymus and spleen were separated, the thymus and spleen were weighed, and the immune organ index was
calculated; the colon was measured for length and observed for pathological changes, and the

[(BEETB] Bii A RHAR AR R TR H (2015SF2-08-01); BG4 B0 - TAE TR AT A4 g i 25 H
(S2018-ZC-GCZX XY -SF-0005)

[EZ BN B TLE(1995 —), L, il LHF5{4 . E-mail: 993158489@cd.com

DBIE1EE] ©EWH@971—), B, Wit:, JATEN, WFFLI7I: £ RIGIT ZHWN RN S IERIIG . E-mail: an_71@163.com



SE6 A 5 LR PE 2 Laboratory Animal and Comparative Medicine

histopathological score was assessed. Results  The total intake of DSS in each administration group
exceeded 30 mg/g for 7 days. Compared with the blank control group, there was no significant difference in the
DAI score of mice in the gavage groups (P>0.05), and the DAI score of mice in the free drinking group
increased significantly from the 3rd day (P<0.01). Compared with the blank control group, the colon of mice
in each administration group was shortened (P<0.01), but the thymus index showed no significant
difference (P>0.05). The decreasing of thymus index and colon atrophy of mice in the free drinking group
were more significant than those in the gavage groups (P<0.05). In terms of histopathological changes, the
mice in the 6 g/kg gavage group had slight pathological changes, and the mice in the free drinking group had
more significant pathological changes, and the histopathological score in the free drinking group was
significantly higher than those in the gavage groups (P<0.01 or P<0.05). Conclusion When DSSiis used to
establish the model of ulcerative colitis in mice, the free drinking method is more effective than the gavage

Feb. 2021, 41(1)

administration.

[Key words] Ulcerative colitis; Dextran sodium sulfate; Free drinking; Gavage; Mice

WS 26 (ulcerative colitis) J&—Fi 4%
MW, FERZEHAE Y, R R A
PR N i s N e s o | B 7
B, 9 BRI Ay 4 I R AL 0 AN i 1 A1 2 0l
AR AR, Tt T 5 W 9% 1R R 2R L ) £
Wi e AR T i, OB MR A BR R 5 G IR
52— SRR AR TR R I WL A R
BT I E RS, IR T — N R 1)
B TS W R & G

IR B RN (dextran sodium sulfate,
DSS) & SR 0 SR B i T A, SRBE A
SRR M R0 S N T . BFTE R, /LA
H /2R AHEDGE 31 5 224 36 000~50 000 (1) DSS 1%
B A 30 mg/g B, BUAT Rl I ar bk e 4
Wy A A JE Ak, ks AT AR S S H (1) %8 DSS
WHER LS 25T 0], B IE. SR B A ER
SEW R AR . RIS T IR R AR, MR L,
FEMLF, 4R ERMNEIETETS. DSS
GRS 2y N2 e A ik, (HIF 2225 0
H AR 25 RS BRUOK B 1) 22 57 3 1 DSS R i
ANY, BT EE AN ) SN E R,
I, ARSI S I HE 4 2 10 5 U R DL
LK) DSS A&, LA F| 5 DSS B ik ]
FEMIERRCR, it 45 R0 () @i 7
AEFERIESE.

1 MR57T%

1.1 LIz
SPF #¢ /it C57BL/6 /M, 32 ML, A=A

18~22 g, 6~8 i, M HELEE KFENIKEY)
UL [SCXK (Bk) 2019-001] #2425 /)N il ol
FET A EEE RFLR YT OISY XK (B
2019-001], G PERIFE LM, &ANRE 21~25 C,
XU S 40%~70%, H kK, N THHDER
B 12 h, BB R 2 k. SRR, %)
WAL B AT N RN R AR R A
(1) CRTHA LAY T PRI, %M 3R
Ji JU) &5 T SIZ 56 ) ) N OGPR
1.2 KIRFI 5

DSS X} 43 T JFi & 4 36 000~50 000, I [
% [E MP Biomedicals 2w (i3 160110); Jit
wOTEUR 4% (1) 2 JE W08 B A6 U A
FARFR AT (b5 1225A19); PBS Iy [ b
RHERE R AW (it 20181016); CKX41
A5 E B A A Olympus 231 ;. Shimadzu
HLT R B S B CRED A RRA
Milli-Q Academic #42li/K R 4 F 1% F Merck
Millipore 227 .
1.3 HAR%ZA

0y 32 11 6~8 il i (1)l C57BL/6 /ML, 1
NPEGFE 1 M)A, BENLZ A 23 4] (Control ).
3% DSS A k4 (DSS-3%). 5 g/kg DSS
HEH Y (DSS-59/kg) #16 g/kg DSSH#EH A
(DSS-6 g/kg), 4 8. AN A LK
7K; DSS-3% ZH/)N il E P 3% DSS/K# i CIg
3 g DSS# T 100 mL 2% 2 1K e i 1) »
R I S OK 9 B DSS; DSS-5 g/kg 5
DSS-6 g/kg 41/) il 2331 #E 5 500 mg/mL A1 600 mg/mL
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1) DSS, /NRIZ 25755 K 10 mi/kg, #1425
BTK, RN 1R, ELT,
14 HMIEFR

SCER AR, RS S AN RIOK R, A
FUE . PR AT LS DL, AT IS 3R 2L
(disease activity index, DAI) {F4r. DAI ¥
SIFRUENO LR 1. KIKE 2524 h ), BiSiMEAL
/R, g, WHR SR AR E B, IR
ik, BHEICP B L em A4, H 1 mL
TS AR CHA (1) PBS 220, Pt Ti&i
WG, K mMALVE T 4% 12 R H R
o, JHT HE Je (. 1200 B2 0F 0 by L 3%
20 3/ BRI B, BRI 5 R IR U S A
RE. S E TSN 7 d TR DSS i
N, RO DSS-3% 4H (1) DSS #EA
H=[/K&E (mL) X DSS (g) /100 mL]/ 7
BUAE (g); DSS-5 g/kg 4111 DSS AN &=
5 (g/kg) X 7 (d); DSS-6 g/kg 411 DSS 4
AF=6(g/kg) X7 (d),

* 1 BmENIEE (DAD Foirk
Table 1 Disease activity index (DAI) scoring criteria

W T RELE /9% FRAETRIR SR / HHRIAE  vHo)

0 EH IEH 0
1~5 FARL Reuif B 1
5~10 FARL Reuifi B 2
10~15 i PRIHIR 1f A 3
>15 i PATHIR 1fi A 4

e FOMORIES, IR, M, AR T
AT 200 AT, FRATHE AT 0%
JKEEMT . DAL PFr==3fabrit 2> S0 /3.

15 HHFESH
X H] SPSS 25.0 A4} 55 45 R K b A7 40
0. THER XEs R, 75 255 S

EHEMN, HEAFHIITESHERK. P<
0.05 N\ W ZEFHG U F i Lo,

2 R

21 —fER

DSS-3% 41 145 LU/NR 7 d B IROK &R
26.54 mL, 513 DSS-3% 4F LN 7 d 1)
& DSSHEA R 39.75 mg/g; DSS-5 g/kg Al DSS-
6 g/kg ¥ 448 L UNR 7 d PR DSS $EF) 5]
73 35 mg/g F142 mg/g. ik, 340/ DSS
TN RIJIEB] T Wt TS5 R B R &, HL B
DSS-6 g/kg 41/ fU (1) DSS A &5 i o

k)5, DSS-3% 4H. DSS-5 g/kg 4141 DSS-
6 g/kg 4/ AT R 2R R, DAL VF/r
B ETHES (B 1), 45255 3 K2, DSS-3%
AN BLAE . 26 5 RHILIAT,; 25 6 K
R IMKFE, DNREBEOITOGEE, BHERE, 572
FHZ LR DAL PP 2 T (P < 0.01). MJT
SIS R L2545, DSS-5 g/kg 4141 DSS-6 g/kg
/N IR 2284k, DAL/ 528 Hd
LB 25 (P> 0.05). 45257555 Kig,
HARAH IR, DSS3% 41, DSS5gkg 411 DSS-
6 g/kg 21/ LI A4 R34 B W FRIK (P << 0.01),
% 8 KIf DSS-3% 4/ A4 i PRI W, 2
FLT DSS5gkg M1 DSS6gkg 4l (¥ P < 0.01).
22 FBKE

G5 W 2 45 T o TR A W 98 18— A EEL g B
fE. AWFITRIL, DSS-3% 41. DSS-5g/kg 41
H1 DSS-6 glkg 4/ & Wb AN FIRREE 246, 5
2 A L] B 455 (P <0.01); DSS-3%
15 DSS-5 g/lkg 1. DSS-6 g/kg ZHAHLL, /N
SinEREE L, ERRERIFE BP<
0.01). WK 2.

% 2 HLVRIEET IR
Table 2 Histopathological scoring criteria

RVEIY Jpa A8 B R UK B [BEHIEN Jpi A2 YL 1% Ty
G " 7 <1 0
B T T )2 FEJE 1/3 B ps g 1~25 1
R WL HEJEE 213 Bass iR 26~50 2
B = A ERBR S BN, (HA SEHEN b 51~75 3
— - AERRRET M b R R 76~100 4

TE: ALBURBLEVE = CJCPER N+ o5 28 B+ BB BN ) U 20 X Wi AE Y TV 22 <
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A
244 ~@- Control
~#- DSS-3%
224 —&— DSS-5 g/kg
20 *%  —¥— DSS-6 g/kg
m * % ik
“E( 204 AA
*®
184
L
16 L] L] L] L]
1 3 5 8
SEae I /d

B

814 -o- Control

- DSS-3%

6 ** - DSS-5g/kg
i ox —¥— DSS-6 g/kg
Z 44
é *x

2-

0-

1 3 ] 8
SEaG I /d

vE: Control 73141, DSS-3% & 3% T K EGREY (DSS) HHWKAH4L, DSS-5 g/kg A5 g/kg DSS# B4,
DSS-6 g/kg 4 6 g/kg DSS#EF 4l. 5 Control b4, P < 0.01; 5 DSS-3% L%, ~* P < 0.01.
1 FRGHARINRIKRE (A) R DAIFS (B) BIFM
Figure 1 Effects of different administration methods on body weight (A) and DAI score (B) of mice

DSS-6 g/kg ’—-*w

DSS-3% o——-’\:
Control W

B
10+
s 22 X
e T
S F=y
L
ez
M 4
R
F 21
0 v v T
> o\e S S0
& o8 S &
o NS P 0
S §

H: Control A% 4], DSS-3% A 3% T FEGRR A (DSS) HMWMYl, DSS-5 g/kg b5 g/lkg DSS #EE 41,
DSS-6 g/kg b 6 g/kg DSS#EH 41. 4 Control L4, P < 0.01; 1 DSS-3% L%, ~~ P < 0.01.
& 2 FRGHARNIRERES (A) REFKE (B) MmN
Figure 2 Effect of different administration methods on colon morphology (A) and colon length (B) of mice

23 RERBHEHY

T T A% B e BOTT DA R BLAA 1) 96 P K
-, 1M DSS 5 T 1t 4 1 28 ] BRI/ N RS e
K, BORRAEFR 23, ASab e IR RN, 5
L, DSS-3% 41. DSS-5 g/kg 2041 DSS-6 g/kg
ez /NS E RS R g L (P >
0.05), 1H DSS-3% ZH#1 DSS-6 g/kg £ (11 /)N KL
IRFeBSIF T 52 A4, DSS-3% 41
H1 DSS-6 g/kg 20 (1) /)y BT 48 203 ) 2 T
(P <0.015P <0.05), A MKHHATmE
W DSS5 glkg 41/ R FR B A T
HES TSI (P>0.05), WK 3.
2.4 (HLOFRIBE

HE (2 L EoR, A4/ Mg A

R bR e e, WRAAHEDIRESS, BaBI 4t e,
To 4 PE AN LR s DSS-3% 2H /)N B 1) 45 W 4H 21 5%
B bRz E S, KR IRARREIR, Ba s &5
K, FHBER 20K, HPEA KR R A MR
L2341 . DSS-5 g/kg 401 DSS-6 g/kg 2H /)M il
FHLE, DSS-3% 2 /N il 1) 45 W 20 210 B 27 17 43 35
W& Tl (P <<0.018 P < 0.05)., DSS-5g/kg
Y11 DSS-6 glkg 41/ ST 45 WA SRR | iz S A
SERE, IR KRBT S AR AR, RIER 2
FRZ MR 524, DSS6 gkg
PN ML A SR B2 2T (P <
0.05), 1 DSS-5g/kg 41 HA Tl &, HERTL
Gt (P>0.05). WK 4.
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: Control 73141, DSS-3% K 3% MM (DSS) H k4L, DSS-5 g/kg 45 g/kg DSSHEH 41,
DSS-6 g/kg & 6 glkg DSS#EE 4. * Lj Control [L4, P < 0.05; ** 4 Control lL#, P < 0.01.
E 3 TRSHAXI/NRMRIER (A) REAEEL (B) M&N
Figure 3 Effects of different administration methods on thymusindex (A) and spleen index (B) of mice

AHRE T4
3
—

10 N

#: Control A7 4], DSS-3% Jy 3% i RFEM R (DSS) HlJH4l, DSS-5 g/kg 5 g/kg DSSHEH 41,
DSS-6 g/kg 4 6 g/kg DSS#EE 4], 4 Control Lb%:, "P < 0.05, P < 0.01; 4 DSS-3% Lb%:, P < 0.05, 24P < 0.01.

a n RUEM MR, b BB T AKM,  — o AR A B ik

Bl 4 RAESLHARINREMELKFIERSE (A) FIALFEFITES (B) MM (HE, X 200)
Figure4 Effectsof different administration methods on histopathomor phology (A) and histopathological score (B) of colon

tissue in mice (HE, X 200)

3 Wik

OS5 W 5L R GUIN — P i vk 41
W, HARORIN R, RS, Rk, B
B R AUE R AIRDLSE A — R R0, I
R, It T 4 W A AE SN 110 o e BT

H&THRM. BmtesimR— Bk, LI
W, K Ba w26y, TAERAG
Bz 2 E g, Hap, K EERN Bm
gl R — R FH SRV b Ve TUIRIBE G AR TS 257697
YA Tk F M SR ZE R T o (tumor necrosis
factor alpha, TNF-o) 5] e KF)E %)
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HHTIRIY, B G EIE 40% (1) 8% TNF-o0 300561
FHRHT8 PR, VR YT I T 45 1 R 1K 2ot
FEICAET), 7S — AN R A S 5 B ) A
Y&t M 25 W R 29 TR il

HAl, Lt Y45 W R 2P (1) 771 3
B ER . ik, BRI kR0,
Hor, {2k LA TR . DSS Rl = fig L 2%
TR B M W,y S Be i DU R A5 P . K B
45 g 200 VR R RS AR R 45 i RN AR 2SOk s B
RT3 4 ) = A SR WA AN 4 s 5 DR e B 1T
JIRBHEL WS o T S iE R A R A+
RIEER T, BRI ZBAK, 5SS AN A%
e ot, PG DU BRI DAL RN E0E R 2 . R
M, SRS IR 1 45 W AL R Bt
B NRZERRR = HE IR0 F S 13z M 46
Wy RAFEARL ) G2 S LAAH B PE T 48 1 (T helper-
cellsl, Th1l) /Thl7 K, il w2 BT
BT Tl F ] DSS A [F] 45 259 RN 45 24 J
REf% g 7 A 1 S e B T 3507 TR &5 M R B,
LT ] 1 G 88 S I AT BE 26 DURE IR S5 A 284
L. thT DSS 25 Z KM B thik K77 20,
SRR B 22 o s o) B IS LR (38 — 1, A
AR 238 8 5 DSS HE S 175 ok S i s
T~ B IR 0 Ik 4 W 96 /) R

DAL VP43 F 4l iz 20 23093 B 2% AR Ak f2 5t 47 1 46
Wy 58 A5 g ST R T 1) 4 s 121220 SIS 25 L R
R, SAAAMLE, DSS-5 glkg 411 DSS-6 g/kg
/N DAL B B 7 5 (B P > 0.05);
11 DSS-3% 41/MR B 3 Kild, DAL PP w2
TJher (P <0.01); 544, DSS-3%
2. DSS-5 g/kg 41 A1 DSS-6 g/kg 2H /) Bl 11 &5 i K
J EE B 455 (P <0.01), {HDSS-3% 41
55 DSS-5 g/kg 401 DSS-6 g/kg ZHAH Lt 4 %5 4k 1
B (P <0.01). MNAHZURBEE MBI FH
i, DSS-3% 21 /)N 135 37 1 &5 W 98 o3 BE SR I A
DSS-5 g/kg 41 A1 DSS-6 g/kg 2H /L B H 2 . &
27 dWEHEY T /N 5 g/lkg 5 6 g/kg DSS, Mk
NEIY54 35 mg/g 5 42 mglg, Cik3 T
46 W 98 RS P 5 I B I N & (30 mg/g), fH
IANGE QLA Mt MRS W R %Sk 7d
H A 3% DSS, it A& 4 39.75 mglg, HA

J 6 glkg DSS#EF 4L, (H N pIh AR 1 i
Y PR &5 I R

AN, AHFIT R I DSS-3% 41 /) Bl itk 45 34 1)
H BT BT o . RV LA L &5 W 4 o M AR
20 B 25 AR A 38 5 1 PR (1) 350 M 45 W 4% i I
REAAERE, 0 R E, Ul R
I RESZ BZE BT I, 1% 5 DR SOk
w2324 1 DSS-5 g/kg 40 Al DSS-6 g/kg 4
ANERAELS 293 2 A IR oKt DR e A5, A
RZHNFW; IX— 45 R S MO T4 R A
—F, MO R, 4 glkg HE B AL
BT 28 5 R H I A IR A8, 26 8 KB HY Bl 7K
FEAR, TTAWFTL R, 3% DSS B i H 41 i 4
555 RIS AR H LA IR LA, 55 6 Ak b ik
MAF, A AERER B AR R T, BOLK
P¢. Thorsten Z5£Ef 97 DSS £\ & 5 507 1 45 W
RIS RNW R, 7 dA/DEEEAN DSS &
HEIE 30 ma/g A fig £ LA AT T 46 i 4 A
M, 1M 4 glkg DSSHER RS 7 d FEAREIL 2
R B AR . Tt H R, B
T SR O A TR0t 97 T 45 M 98 A5 AR AR T R
oy LI E K.

M2, AWK 5 glkg #1116 g/kg DSS 11
FE B R AT AR B A ST I 2 195 0 T A R A
R IXNTRESE T B ik H DSS 41/ R A 22 1 Hr
AN, AR B A RIEHATE-: TREE 4
NG 2 5 AR B, IO (), e
iR, HAEFH A . Kk, DSS#ERH G
B RCRA S A R Beah, /N P& Ak
R R FE AR T RE RS MR I AR 45 IR 29, S S AR
Al KD 82 IRHE T DSS HBER MO FEHH
g0, DA IR . B — R,
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[EE] BH  ¥PHN A K REE Wistar KR (spontaneous dwarfism Wistar rat, SDWR) %
B fE K AR T AR, 7555  SDWR K EALRI Wistar K B FRZL2: HIk 12 J5 %3 Mk A R &
50 M, %19 11 & HEATACHS, W SDWR. Wistar KRS 1~4 JAUTURE . 557450, 0145
. OEILE. HILE; LH8 M MEYE SDWR KIS M Wistar K% 20 2, B B
20 034 7 3 A PR AR BRPE R K sh s A B 6~8 JH IS MEYE SDWR A2 Wistar KL% 20 ML, 43¢
SR 200 U/kg. 300 U/kg. 400 U/kg 7l i 2 O s 2 PR AR aR + AR08 AR Ik A 3 1 s v
UHHEAT A O SE 5, PR FF R AL R 6~8 JHis Wistar. SDWR A SDWR #4114 20 M, il
MHE Qe M tb i o 4L SUE & . 5R SDWR 4l 1~4 JRUURER . S 5. #14 s E.
BFLE A LR BFEALT Wistar 41 (P < 0.05); SDWR 41 [ (12.15 + 0.81) Ji] Lk Wistar
[(8.05 + 0.76) JH1W] WH#EE; Wistar 4L{£+5F 4~5 d FALMZ0E AHT, 1 SDWR HBL5h 1, )5 91 &
K EEL, 7~8d /N, SR, iR, S R PR SDWR 4150 4 i £k
B EFE DT Wistar 4] (P < 0.01). GPSLA121 HE Je 45 5 5%, Wi star 41519 515 2% 09 it A K3
B, SURLAN M B AR S5 F 1, 1 SDW R 410 3L B0 A 5% 2 B0 ve K Y ) S ok /b, B SR
YAk, BORMMTETZE L. S8 RAGAE SDWR KR 5 R AL T vl fig 50 B A . 501 4
K S AL P HL T AR IR AT K

[REBIA] PRARIE KB ZmtEfE; shig Ml s iThae
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Preliminary Probing for Reproductive Performancein Female Dwarfism Rats
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[Abstract] Objective To probe the causes of low reproductive performance in spontaneous dwarfism
Wistar rats (SDWR). Methods A Wistar rat control group and a SDWR group both included 50 female and
50 male rats aged 12 weeks respectively, and were mated 1 . 1 (male to female); the pregnancy rate, litter
size, litter birth weight, weaning rate and weaning weight of the SDWR and Wistar rats were measured from
the first parity to the fourth. Twenty female SDWR aged 8 weeks and 20 female Wistar rats aged 5 weeks
were selected respectively to evaluate puberty and estrous cycle by vaginal cytology. Twenty female
SDWR and 20 female Wistar rats aged 6-8 weeks were respectively injected intraperitoneally with 200 U/kg,
300 U/kg and 400 U/kg of pregnant mare serum gonadotropin (PM SG) plus human chorionic gonadotropin
(hCG) for superovulation, and the ovulation induction effects. Twenty Wistar, 20 SDWR and 20 SDWR
superovulation rats aged 6-8 weeks were compared in morphological changes of ovarian tissue by HE
staining. Results  The pregnancy rate, litter size, litter birth weight, weaning weight and weaning rate of
the first parity to the fourth of the SDWR group were significantly lower than those of the Wistar group
(P<0.05). In the SDWR group, sexual maturation [(12.15 + 0.81) weeks] was significantly delayed compared

[(E€WE] bilgliRER AR Z: LRI H (18140900301)
[fEZ ] AL(1986—), &, SEXIWFFT bY, 2 N F LI S R Sh ) s2 56 4 BERFSY . E-mall: jiaoshufan@163.com
[EBIE1EE] Whah 75 (1964 —), e, Bl EATHN, 3 FLI6 W) sh ) S 064 BRF9E . E-mail: yaoshirley@163.com
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with the Wistar group [(8.05 % 0.76) weeks|. The Wistar group maintained a regular estrous cycle of 4-5
days, while the SDWR group showed an extended and disordered estrous cycle of 7-8 days, shortened
estrous and extended metestrus. The results of superovulation test showed that the number of eggsin the
SDWR group was significantly lower than that in the Wistar group (P<0.01). The results of HE staining of
ovarian tissue showed that in the Wistar group, follicles at all levels were growing actively, and granular cells
and corpus luteum structure were normal; while in the SDWR group, the number of total ovarian follicles and

follicles at al levels were significantly reduced, and granular cells was disarranged. Conclusion

The low

reproductive rate of SDWR may be related to delayed sexual maturity, prolonged and disordered estrous

cycle, and ovarian dysfunction.

[Key words] Dwarfism rats; Reproductive performance; Estrous cycle; Ovarian dysfunction
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Figure1l Theresultsof Gram staining of therat vaginal smears (A-D) and morphological observation of the ovarian

tissue in each group (H-E)
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Safety Phar macology Evaluation of Tanreqing I njection by Animal Experiment
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Chaochao®¥, TIAN Xuesong"
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Chinese Medicine, Shanghai 201203, China; 2. Shanghai Kai Bao Pharmaceutical Co., Ltd., Shanghai
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[Abstract] Objective To observe the effects of Tanreging injection on the cardiovascular and respiratory
systems in Beagle dogs and the central nervous system in ICR mice, and to provide the animal safety data
for its clinical application. Methods A total of 24 Beagle dogs (12 males and 12 females) were randomly
divided into low dose (2.5 mL stock solution/kg), medium dose (5 mL stock solution/kg), high dose (10 mL
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stock solution/kg) Tanreging injection groups and a solvent control group according to their body weight;
there were 6 dogs in each group with intravenous injection at the right cephalic vein of forelimb under
anesthesia. Then the blood pressure, heart rate, electrocardiogram and respiration rate were measured before,
during at 40 and 80 min, aswell as 5, 10, 20, 30, 60, 90, 120, 150, 180, 210 and 240 min after administration of
Tanreging injection. A total of 160 ICR mice (half male and female) were selected, and 60 of them were
randomly divided into low dose (3.6 mL stock solution/kg), medium dose (6.25 mL stock solution/kg), high
dose (12.5 mL stock solution/kg) Tanreqing injection groups, a solvent control and a positive control groups
according to their weight, and their general behavior and spontaneous activity were recorded after different
doses of Tanreqing injection via the tail vein. The coordinated movement of other 50 mice with the same
grouping method were measured at different time points after administration of Tanreqing injection. The
synergistic effect of pentobarbital sodium hypnosis at subliminal dosage was tested in the rest of 50 mice
with the same grouping method. Results Compared with the solvent control group at the same time point
or the group itself before administration, there were no significant differences in systolic pressure, mean
arterial pressure, electrocardiogram and respiration rate (all P>0.05) of the Beagle dogs in the Tanreqging
injection groups at different doses; while the diastolic pressure and heart rate at some time points were
statistically significant (P<0.05 or P<0.01), but there was no dose or time dependent effect. The spontaneous
activity of the ICR mice was decreased at each time point (P<0.05, P<0.01 or P<0.001), and the
oordinated movement grades were increased at 30, 50 and 90 min after high-dose Tanreqing administration
(P<0.05, P<0.01 or P<0.001). Conclusion No significant effects of Tanreqing injection on the cardiovascular
and respiratory systems of Beagle dogs are found after single intravenous injection in this experiment.
High-dose Tanreging injection has certain effects on the central nervous system of mice, mainly reduced
spontaneous activity and in coordinated movement, which may be related to bear bile powder, the main active
ingredient of Tanreging injection.

[Key words] Tanreging injection; Safety pharmecology; Beagle dogs; Mice
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(] BH ST EMEA (raddeanin A, RA) K BB i FEE 1 45007 R 5 VE I BL )
FiE F 30 ML SD KRBENL A BT R4l BAALRI RA 41, £:4110 M. RA 41K R B ar
24 hfI 1 h 2y d ik BEKGES RA (10 mglkg), BT ARALE B AL v 5525 440 (1)
0.9%NaCl ¥ (AEFIERKD . KRB 32 R I 60 min BUHIE 70 % G, PRS2 6 hJEk:
D35 Y 2 IR 24 (ALT ) RALAIRL 24 M (AST). FLRM AN (LDH) &, ELISA
R DA AL B A (SOD). A [ (MDA). FAZIEN2% -1 (IL-1B) A2 -6 (IL-6)
FIMREIRIER T -a (TNF-o) HI&E, HE 5 TUNEL 400082 R 7 340405 5 FE 4 i s 15
K A EEE E R  RT U R B R MR -2 A OE X &R (Bax). B B4 -2 5 (Bcl-2) Al
W5 N2 2 15 -3 (Caspase-3) & TEKF. 453 ERMA LR, RA 4lMiE ALT. AST
FLDH &=k (P<0.05), FF4141+ MDA, IL-1b. IL-6 FI TNF-a & & k/> (P <0.05), SOD
FERIN (P <0.05); RA 4IRS H5Elr, W mmEml, W FEEL (P <0.01),
Bax fil Caspase-3 7KV FFf, Bel-2/KFTl# (P <0.05). £t B Ry aivl 4 RA REHE Tk
M FFREA 5 KB ThaE, dhb %t 5 RYER TR, @il i Bax fil Caspase-3 5 [ K ik b
JF 40 M0 O, T R LR IR R A A
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M echanism of Protective Effect of Raddeanin A on Hepatic | schemia-reperfusion in

Rats
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Academy of Medical Science and Provincial People's Hospital, Chengdu 610007, China)
Correspondence to: DAI Jiang, E-mail: daijiang0115@aliyun.com

[Abstract] Objective To explore the protective mechanism of raddeanin A (RA) on hepatic ischemia-
reperfusion injury in rats. Methods Thirty rats were randomly assigned into three groups including sham,
model and RA groups (n=10). Theratsin the RA group were injected with RA (10 mg/kg) in thetail vein 24 h
and 1 h before model construction. The rats in the sham and model groups were injected with normal saline
of equal volume. After the rats were anesthetized, the blood vessels entering the liver were blocked for 60 min,
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causing 70% of the liver to be ischemia. The contents of aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and lactate dehydrogenase (LDH) in serum were detected 6 h after liver blood flow
was restored, the superoxide dismutase (SOD), maondialdehyde (MDA), interleukin-18 (IL-1B), interleukin-6
(IL-6) and tumor necrosis factor-a. (TNF-o) levelsin liver were detected by ELISA. Liver specimens were
stained with hematoxylin-eosin (HE) and TUNEL for observation of pathologic and apoptotic changes. Bcl2-
associated X protein (Bax), Bcl-2 and Caspase-3 protein levelsin liver were detected by Western blotting.
Results Thelevelsof ALT, AST and LDH in the RA groups were lower than those in the model group (P<0.01).
The levels of MDA, IL-1b, IL-6, TNF-a, Bax and Caspase-3 in the RA groups were lower than those in the
model group (P<0.05), the levels of SOD and Bcl-2 were higher (P<0.05). The structure of hepatic lobules was
complete in the RA group. The apoptotic cells and the apoptosis rate in the RA group were lower than those
in the model group (P<0.01). Conclusion Preoperative injection of RA can protect the liver by improving the
liver function of rats after ischemia-reperfusion, reducing the release of oxidative and inflammatory factors, and
reducing the apoptosis of hepatocytes via down-regulating the expressions of Bax and Caspase-3 proteins.
[Key words] Raddeanin A; Hepatic ischemia-reperfusion; Apoptosis; Oxidative stress; in vivo activity;
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JHRA T-A, G137 (hepatic ischemia
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Tablel Serum ALT, AST and LDH contentsin the three groups of rats

(x £s, n=10)
41 5l ALT/(U -+ L9 AST/(U « L) LDH/(U * L%
BTFAR4L 45.83 + 5.95 110.67 + 5.68 79153 + 21.33
LRI 199.50 + 1524 203.67 + 11.02" 1717.57 &+ 75.74"
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R 2 3tAKBAFAED IL-1B. IL-6FN TNF- B &
Table2 IL-1B, IL-6 and TNF-a contentsin the liver of the three groups of rats

(X +s, n=10)
il IL-1B/(ng * L) IL-6/(ng * L) TNF-o/(ng * L)
BT AR4 455+ 021 358+ 0.11 35.96 + 1.47
I A 5.28 + 0.14” 3.99 + 013" 40.36 + 0.66"
VI h# A 4l 4.82 + 0.16* 3.70 + 0.10* 37.99 + 0.30*

W SETAR4IMLL, P <0.01; HSEMAMLIL, #P <0.01.

F 3 3tEKXWATAE+H SOD FAMDA &8
Table3 SOD and MDA contentsin theliver of thethree
groupsof rats

(x s, n=10)
41 SOD/(ng * L) MDA/(ng * L)
BTAR4 22.97 + 1.08 0.73 +0.02
4] 2047 + 0.14 0.84 + 0.02"
Iz A4l 21.13 + 0.32* 0.79 + 0.02*

H: HETAR4IMLL, P <0.05, P <0.01; ks
ML, *P < 0.05.
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Figure 1 Observation on pathological morphology of the liver in the three groups of rats (HE staining)
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Figure 2 Observation on apoptosis of hepatocytes of the three groups of rats (TUNEL staining)
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Table4 Apoptosisratesof hepatocytesin the three groups
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41 JAT 4 1%
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Y] 16.15 + 0.33"
VIiEm A4l 6.62 + 0.99%
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Table5 Expressions of Bax, Bcl-2 and Caspase-3 in theliver of the three groups of rats
(X £s, n=10)
Al Bax Bcl-2 Caspase-3
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L RILE) 243+ 033" 0.54 + 0.12 1.61 + 017"
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Figure 3 Expressionsof Bax, Bcl-2 and Caspase-3in theliver of the three groups of rats
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Application of Experimental Material Inspection in Quality Control of SPF Mice

CHEN Guoyuan, KANG Kang, L1 Xiaoxian, JI Wentao, ZHANG Jinmei, FENG Yanhua, TIAN Qianying,
WU Bagjin
(Animal Core Facility, Center for Excellence in Molecular Cell Science, Chinese Academy of Sciences,
Shanghai 200031, China)
Correspondence to: WU Bagjin, E-mail: baojin.wu@sibcb.ac.cn
[Abstract] Objective To establish inspection methods for materials carried into barrier facilities housing
specific pathogen-free (SPF) laboratory mice. Methods Experimental materials brought into a murine barrier
facility were collected. Non-cellular material samples were cultured to identify whether samples harbored
bacteria, and cell samples were screened for the presence or absence of mycoplasmausing PCR. Results A
total of 14 708 experimental materials were collected and evaluated over a 5-year period. The average positive
rate for bacterial detection in 13 085 non-cellular samples was 1.99%, and the positive rate for mycoplasmain
1 623 cell samples was 4.81%. Positive detection rates for bacteria and mycoplasma have gradually decreased
and have remained at low levels over recent years. Conclusions It is feasible to conduct continuous
large-scale inspection, monitoring, and control of experimental materials used in animal barrier facilities.
Inspection processes can strengthen the confidence of researchers performing aseptic treatment with animal
experimental materials and enable facility managers to evaluate risks from experimental materials. Experimental
material inspection is an effective measure for microbia quality control in SPF experimental mice.
[Key words] Animal experiments; Material inspection; Bacterial detection; Mycoplasma detection;
Laboratory animal facility
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Figure 1l Results of a sample cultured on LB plate
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Table3 Statisticsfor mycoplasma detection in cell samples

R FEAEL SRR T FA % 1%
2015 222 30 13.50
2016 236 22 9.32
2017 171 11 6.43
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2019 659 10 152
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[Abstract] Health codeis aform of two-dimensional electronic certificate with personal real data. It can
greatly improve management efficiency when applied to the supervision of administrative licenses involving
laboratory animals in the process of production, transportation, and use. According to the characteristics of
provincial territorial management of laboratory animals, a unified information interface standard should be
established to realize national mutual recognition for promoting industrial circulation. This would represent
a development trend under 5G conditions such that network management of laboratory animals on the fixed
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end is transformed into information management of laboratory animals on mobile handsets.
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[Abstract] High-fat diets are often used to induce models with nutritional abnormalities and stimulate human
diseases, which are used to explore the mechanism of disease development and widely used in clinical
hypothesis study. In order to provide theoretical and practical basis for researchers in this field, recent
advances on animal models of metabolic diseases induced by high-fat diets were reviewed, and the mechanisms
underlying disease development and the respective roles of nutrient components of the diets were also

discussed.
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Table1 High-fat diet induced hyperlipidemia animal models
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Table 2 High-fat diet induced ather osclerosis animal models
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Table 3 High-fat diet inducesd type 2 diabetes animal models
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Table4 High-fat diet induced insulin resistance animal models
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Table5 High-fat diet induced obesity animal models
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Table 6 High-fat diet induced non-alcohalic fatty liver disease animal models
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