k AR ERBE X Gt iR ER T
pxZOBATIERRE

ISSN 1671-7856
CN 11-4822/R

ZHONGGUO BIJIAO YIXUE ZAZHI

H ] LB BR S

CHINESE JOURNAL OF COMPARATIVE MEDICINE
R (RELEHFRE)




7 E

bk &8 BE F # X

CHINESE JOURNAL OF COMPARATIVE MEDICINE

BTl 1991 £3 AETI $£20%5 HFoH 2016 F6 A30 BHAR
= & o
IR R AR 2 H K (AFIEANG PR OETIEERE”)
* &
T ESC R B Ss
TEE BB R ARSI | RS R
* § i U B SIVmac239 J 85 T M5 P20 N
B SR LT AT T BT o 58 S S % (6 )
rh Y e BB ! TR BEITHT e T, VR, FEH,F
gy g ARG PR e TR £ A7 3 7 0
T [ S s A INERTERE PE A AR g veeeeee e HA4R,IKEASS S35 (1)
% 1T R A XTI BERRIL AKT 25 12T AUREIA]  cevveneenrenennenn
<$Iﬂttﬁ[§%%$>gﬁﬁ%ﬁ .......................................... *ﬁ}fgﬂ’jdﬂ%i,ij—z?, %‘:(18)
100021, L5t R R R s 2 | 225 R IR A RS 2 32 R TR ST
HLIE 5 (010) 67779337 KREL LB FEIER LI -ooeeeeereeeee SR, O 2 A B (23)
& H.: (010) 67770690 A PR ST SR AR X /)N BRI A BT S PR BB B SE M) o veeeeeenennnens
E-mail: bjb@ cnilas. org | eeeereeiiiieeiiiiiiiii e {%p&{i , fé—\ﬁﬁfi( 28)
http : // zgsydw. alljournal. ac. cn/ FRMEEN l{ﬁ/]\ s B
o iy ndex. sy ME TV ALA R T oeeeeee Fimsh IR, KA, F (32)
ITESEWME TALEN M8 fudeS SEDRIRERR/INBUR ISP «oveeeeeeemmmemneneninen,
- f;fﬁl?:ﬁf‘ FH 8131 5 ﬁdm .. Tﬂ$ﬁﬁq} Tﬂﬁ‘ﬁt*\j( R FIR, YME R, % (37)
s R - AT T AN [ - F50 7 FERT B BB R R
0 EJ%%DWJHEE)&?RHBELE %ﬁﬁﬁﬁ’g%ﬁnﬁ] ........... oo A2 R REW,E42)
b A R PRI B Beagle KU UREFEAE TR ) FLEE <ovveeremmeemsemnmien,
BEAEFEE | e j(lz;;ﬂg?fi’;}gﬂaf,jq;g%’%f—@;g)
82 -917 HBV i?%d\ Eﬂﬁ?&$lﬂ?ﬁﬁ*ﬁ?@*§$ﬁ%ﬁ*ﬁ """"""""""""
=M e e, x| e, H5H, 5 (53)
B30 20. 00 IT., 247 240 IE B LB I IR RS TU  45 +eeeeeeeereeeereerererrrereeeeanea,
thEFRAEZELG HERIE | ceeeeeeeeeeeeeeeeiei /j@}ﬁs,’&yd—,’g*’§%ﬁ%,%§(6l)
ISSN 1671-7856 PESME
CNil4822/R ] 52 6 3P BV AR s g
B T ¢ O TR RIS oo BEE, B, B, F(67)
RO T s e | RTTE
BRI SCEREGRE B R sz s B m . | RS - 2SRRI K RO DR Tk B e K
o [ S 2 2% 4 T i R HHE R T AR 4 2R TEREERTIIL  cevvvevenenree X B, 1 X(75)
PO X R 22 R 5 | AR W 45 SOk | 2R 554
B INANT R 3 AR RHERRIT | g vX0 SRR RURSR AT (O BTFE IR 31 A, R, 3K 71 (83)
fﬂﬁa R R N TR SRl e | T 2 AL S R TSR R cvvvveeeeeenenrnneens WE & ER(88)
LR -
APl TR AT A e | B W
B2 < w183 read. com S I AR G A PR L SR I T veveeeeeeeeersemmennnnnnnneneeens
AEBHUTES 22 JI] | e i{i{%,]{égﬁljéé,iﬁ"é*}(gzl)
AEAEMEEE 2T i O T (H = H = HE)

WIFIIEARZH CNTL —4822/R # 1991 # m * K 16 %92 * zh # p = ¥20. 00 %2000 * 17 2016 -6



CHINESE JOURNAL OF COMPARATIVE

Monthly

Established in March 1991

MEDICINE

Volume 26 Number 6 June 30 2016

Responsible Institution
China Associsation for Science and
Technology
Sponsor
Chinese Association for Laboratory
Animal Sciences
Institute of Laboratory Animal Science,
Chinese Academy of Medical Sciences
Editing
Editorial Board of Chinese Journal of
Comparative Medicine
5 Pan Jia Yuan Nan Li, Chaoyang District,
Beijing 100021
Tel: (010)67779337
Fax; (010)67770690
E-mail: bjb@ cnilas. org
http ://zgsydw. alljournal. ac. cn/
zgbjyxzz/ ch/index. aspx
Editor-in-Chief
QIN Chuan(ZJI])
Publishing
Chinese Association for Laboratory
Animal Sciences
5 Pan Jia Yuan Nan Li, Chaoyang District,
Beijing 100021
Tel: (010)67779337
Fax: (010)67770690
E-mail; bjb@ cnilas. org
Printing
The Baishan Printing House of
Changping, Beijing
Distributor
Editorial Office of Chinese Journal of
Comparative Medicine
5 Pan Jia Yuan Nan Li, Chaoyang District,
Beijing 100021
Tel:(010)67779337
Fax: (010)67770690
E-mail; bjb@ cnilas. org
Mail-order
Editorial Office of Chinese Journal of
Comparative Medicine
CSSN
ISSN 1671-7856
CN 11-4822/R
Copyright 2016 by the Chinese Association
for Laboratory Animal Sciences

CONTENTS IN BRIEF

Comparison of the SIV infection in endothelial cells by SIVmac239 directly

or mediated by T cells «w+-rrrrreesmrrmemmniriiiii
HUANG Dan ,CONG Zhe ,XU Pei et al. ( 1)
Pathological observation of two huge spontaneous tumors ina Wistar and a

GK rats =erereereeeeees LI Jing , XU Shi-qing , LI Hong , et al. ( 6 )

Comparison of two mouse models of alcoholic liver disease induced by oral

ethanol gavage or Lierber-DeCarli ethanol liquid diet
XIAO Juan , ZHANG Rui-fen , HUANG Fei, et al. (11)
Effects ofcyclosporine A on the expression of phosphorylated AKT in human

hepatocytes in vitro and rat hepatocytes in vivo
YANG L , LIU Xiao-jun , WANG Hong-yu, et al. (18)

Comparison of the repeated dose toxicity of doxorubicin liposome injection

and doxorubicin injection in rats
ZHANG Ying, MA Yu-kui, DAI Xiao-1i(23)
Effects of microbe-derived antioxidant on sleep and antioxidant ability in

the rat YU Si-jia, XU Jian-xiong(28)

Analysis of the main organs, hematological and biochemical indexes in

Congenital CaAlaracClt MICE ++se+vsrsrrersaseeterenteteneecintccancctancnnanns
YUAN Jiang-ling, XU Xiao-hui, ZHANG Yan, et al. (32)
Constructtion of a Fndc5 knockout mouse model by TALEN-mediated DNA

targeting

WU Zi-huan, HU Xiong-bing, MAO Feng-yi, et al. (37)

Effects of simvastatin treatment with different intervention programs on the

bone quality of osteoporotic rats
LIU Hao, ZHANG Yan, ZHANG Guo-bin, et al. (42)
Comparison of two types of myocardial infarction models in Beagle dogs

DENG Zu-yue, YANG He, LIU Lu, et al. (48)
Analysis of hepatitis B virus-related indexes in the urine of HBV transgenic
YANG Yang, LIU Guang-ze, LI Xiu-mei et al. (53)
Preparation of a rat model of neonatal hypoxic-ischemic encephalopathy

PANG Wei ,CAO Shuai-shuat, LI Shu-yi, et al. (61)

Prevalence and molecular identification of Syphacia muris in laboratory

mice

animals in China
GAO Zheng-qin, LI Xiao-bo, FENG Yu-fang, et al. (67)
Improvements and key points in the assessment of rat cardiac function using
LIU Xiao-yu, TAN Wen(75)
rabbit of VX2
HU Yue, WEN Qing-lian, ZHANG Li(83)
Introction and research progress of animal models of pulmonary fibrosis

CHEN Meng-yi ,MENG Ai-min(88)

pressure-volume loop

Current status of establishment ways of models

nasopharyngeal carcinoma



2016 476 /1 o [ H A 2 2 R June, 2016
¥208 Holl CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 26 No. 6

MRRE

)

7 5 SIVmac239 i #5-5 T 4 5 PIF 5 5
B N 1 AN P R A

- N T I

e

(AEETH RN S 2 g LB R 2l | i [ [ 24 Bl 2 g 16 24 SE G sh A IR FT BT, 1A 38 AR LU B s 2 1 S 22
FE R P e 254 B N 2880 sh B R = 5060 %, Jb st 100021)

[HE] BB RIS TN a0 U SIV B P9 52 4RI 1 5% ), 4828 SIVmac239
TR PN R ALY R B IR AR AT Ok SIV AR IR BE s A AL SR AL Be SE k. 7 3F SRAFUEES SIV R B EIR B
AR AN SIV B YL 1 CEMx174 41 i 55 P Bz 200 i 3 15 5= 0 W Fp 5 =X, 38 i 8258 PCR . [A) 32 4 3% 9¢ 67 . Western
blotting LA K ELISA A5 P4 Bz A i iR e R &6 5R PRk ey B RB A PN Bz 4t L Ay G T 28] i s 25 DNA,DWL
YA PN e AN RS SR | N AN TR A DNA & &, SIV P27 B AR A B AR TE FIEW D P27 S RIEE
TlrEsm e MBI a0, 4518 ANA T 00 Jr SCAH A i B B B e Bk g Jr =0 o Bz A i iy SR e
THOR AT HESE SIV T AR LI 57 B 1 2R AR

[ X881R) STV SCHE M ; P9 B 4N ; P27

[HE5%ES] R-33 [CEkARIRAE] A [ XEHS]1671-7856(2016)06-0001-05

doi: 10.3969. j. issn. 1671 —7856. 2016. 06. 001

Comparison of the SIV infection in endothelial cells by
SIVmac239 directly or mediated by T cells

HUANG Dan,CONG Zhe,XU Pei,XUE Jing, WEI Qiang
( Comparative Medicine Center, Peking Union Medical College (PUMC) & Institute of Medical Laboratory Animal Science,
Chinese Academy of Medical Sciences (CAMS) ; Key Laboratory of Human Disease Comparative Medicine, Ministry of Health;
Key Laboratory of Human Diseases Animal Models, State administration of Traditional Chinese Medicine, Beijing 100021, China)

[ Abstract] Objective To compare the effects of two approaches of SIVmac239 infection in endothelial cells,
directly by cell-free virus or by T cell-mediated infection, to explore the predominant approach of SIVmac239 infection in
endothelial cells, and finally lay a theoretical foundation of the molecular mechanism of SIV viral disruption of the blood-
brain barrier. Methods =~ We adopted two distinct ways to infect endothelial cells. One was to directly infect the
endothelial cells by cell-free virus, another was by co-culture of infected CEMx174 cells with the endothelial cells. The
degree of infection in the endothelial cells was evaluated by nested-PCR, indirect immunofluorescence assay, Western
blotting and ELISA assays. Results The provirus DNA was found in the endothelial cells infected in either way.
However, the endothelial cells infected by co-culture with CEMx174 cells had a significantly higher amount of provirus DNA
and higher expression of SIV P27 in the cells and in the supernatant than those in the ECs directly infected by cell-free

[E€TH ] EHE+ - hRHEE LIRS (20122X10004-501-001 1 2013ZX10004-608-003) ,
[EBBAIHF; (1991 - ) Zo WEWoE A, Ll lUER R 2% N S Sl 2 F A X T4
[EifEE] B (1964 - ) , 5 RijEnl ,Tﬁ}iﬁi?j‘—ﬂﬂi,ﬁﬁ?ﬁfrﬂ LIS YR TR . E-mail . weiqiang0430@ cnilas. org,
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virus. Conclusions

The way of T cell-mediated infection substantially enhances the capacity of SIV infection of

endothelial cells than the direct infection by cell-free virus. It indicates that the T cell-mediated infection may serve as the

principal route of SIV disruption of the blood-brain barrier.

[ Key words]
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1.2.3.3 PCR Y 4RI AL A B-actin F B . 8 1L
MY DNA FT PCR B2, 4 Sk 3 448 ek e
ALY B-actin JEH . F1H S EEHE L ( L) B 5
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1.2.4  [AME O B CIRAI PY B2 4 Y STVP27 (1)
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10° A~/mL A I GL 4i L A & RE/6A 41 € A (1)
24 fLA T, BINIE SRR LARFR 2 mL, T 37°C |
5% CO, WA iise, BYL 2 d J5 , BRI+
Bk CEMx174 Z0fd, BIA 2 mL #i A 1640 B 373k
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1.2.5 Western blotting £l RE/6A ZHHgH P27 &
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ML) SR BCA B Ik, B30 pg SLEEH
#E,10% SDS-PAGE #EAZH UKk, -RFEF5 E PVDF i
1 ,5% RS WIRY ) TBST A, e % — Bt R/ BUbL
SIV P27 BABEREHAR (1:2 000) , —Hi - HRP-E4i/)N
P &R (1:15000), W = i A HRP-B-actin
(1:15 000) 47 ECL %6, B A% 53 M7 2 G 43 4
3T .
1.2.6 ELISA i &Am g P27 EAH R W
PR Ty AN [R) SR e KA B3 10100 Fa ke e,
200 pL PRI 20 pl 24000, S5 F0F & EAk
RS IR ELISA 01 SIV P27 & F Ui 1)

2 #HR

2.1 £ PCR &M SIV B K MMATKS
DNA 7K

SIV &Ly CEMx174 i, f5Ch BHPEXT RE PCR
GKAE N BAYEXT IR . PCR P24 B UK 5, 78 500 bp .
250 bp ZE 47 H I M 4545, 5 2 B-actin (268 bp)
PLICHITR#E DNA gagd77 K/MHST, ENZ B-actin
SR R BOAH XY I, STV B 432 B g PN 12 200 Jf 1 3
A AL RA 2 Sk BRI IERA Y H Y
i, 1 SUKGE A 3 Sk IE S R, STV IR
1) CEMx174 35 5% (%) 8 K 48 il =4~ 52 L3 7E 500
bp ZEA47 I H 4547, 5 50kl H 0 R B 52 B
6.7 UK | 24955 BH X R G 2 A AR I (1
1)
2.2 EERBRMEEKN SIV BE N KA+
SIV P27 EAKIRIE

STV a2 152 8% e P Rz 20 1, JFG 44 Jif A% P9
WL (K 2A-C) |, SIV YL CEMx174
2L 55 PN B 200 T B S N B 00 L A A% Ak | LR
A BRI SR G (A28, SR (R H B B
JREEER 1 P27 IrfEf & (& 2D-1) .
2.3 Western blotting #ill K &2 @A SIV P27 43

T50 bp—
Ly |'||'|--+-

250 hp—h

4 :M: DNA Marker DL2000;1 -3 . Il &5 SIV J 2 FL4%
TR P B AT 34 - 6. 5 STV YL CEMx174 41jfa 3t
BR IR0 P9 B A58 — 9 - ddH, 0 4 SRy B P X IR
B 1 0 PCR AN SIV J8e o B 40 MU 2 DNA 7K
Note. M: DL 2000 DNA marker; 1 —3: Endothelial cells infected with SIV;
4 -6 Endothelial cells co-cultured with SIV-infected CEMx174 cells;
7. CEMx174 cells infected with SIV as positive control ;

8 -9 Sterile ddH, O as negative control.
Fig.1 The results of nested-PCR for detecting proviral
DNA levels of SIV-infected endothelial cells

FHIRIE

FHAEXT RECA STV JEGL ) CEMx174 4 i, BH Xt
WO ARG 1Y RE/6A 400, 76 1 -4 JKiB NS B-
actin £ 1454 K RECGH R R IE LT, 5EG Y
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/MR RES B P27 B 2501, 5 B X
MG o BRI, AR S SIV ELEEBYL 1% N B2 4
Ji A R AR i H AR (B 3)
2.4 ELISA FiEHMAEEREARX LFEF SIV
P27 SETHIER

YL 2 d B, GBS SIV BRI 2 5 STV
YLty CEMx174 20 i 5% 5 09 9 Je 4 g 3% 5% BYg
P27 Er A, ARBiA F] 20 000 pg/mL LA, 2 d
F5 IR AN, T PBS TS AR 7
TR A A BE 1t AH 2 (EL R B R R B 1
5 CEMx174 35 5% (%) 8 K 240 i 3% 5% 35 W SIv
P27 St iR, BUERGe 7 d BEWR Y SIV P27
S A F) 4 240.9 pe/mL, 2 K PR S K B S
(1 115.6 pg/mL) iy 4 1%, MEES SIV B GL N i
ALY BT SIV P27 S AR AR BT A R TR
JEHY 1 064.7 pg/mL 32 1 563. 1pg/mL(&l4)

3 itie

R R O S HIV/SIV 6 35 UE A G 41
LUEYIMISE, FGHEAL BBB HEA KSR , 4 ik 9 40
PRLJRR G Ak 7 A R B 3 SO #E AR 1, DA M 2 A
S 5 REHON AR - (4N TNF-a 55) , 5| i H 2
BERILY , e S BOLER IR 1 & A= L BE%t HIV/
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TE: A-C: W RS SIV i BRI N B AIHE ( x 100) ;D-F . 5 SIV /@G CEMx174 AN FR 10 N K4 ( x 100)
G-1: 5 SIV JRYLf) CEMx174 A1 E 35 0 9 B 41 ( % 200)
2 PRGN B A AR RE STV P27 BRI (5 R =100 pm)
Note. A-C: Endothelial cells infected with SIV ( x 100) ; D-F: Endothelial cells co-cultured with SIV infected
CEMx174 cells ( x100) ; G-I Endothelial cells co-cultured with SIV infected CEMx174 cells ( x200)
Fig.2 IFA showing expression of SIV P27 in SIV-infected endothelial cells

U B B T B2 B N A A S 1 iR e Oy U o A
B B LAEX W PR~ 3 HIV/SIV B Ge N B
20 1 e 2 225 =g

Hi30 PCR M5 /R W B 2 B4 e 7 =X
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AYHHL R EE RNA AT 5558 DNA B84 T P4 B 4
MOAYFER L1, T IFA 1 Western blotting YA fEAS:
ARG Ty S N R A STV P27 R, Ui D
T BE L HE AT PN R 48 L ELER e S KT AR AR T
A RS 2T P27 B, X 5RFE LSRR
B SIV P27 S K —HRMRM A ] —5, #—

LI B IR B 4T RE/6A 41 A% B KB I X
KO o J e B2 7= A /D e 2 U WB
IFA PSEE I A AN 2], SIV. B 42 B g oA B 24 Jifd
ALK RAR, B2l T N 41 & i = CD4
ZAK, AL 5E SR HIV 4T CD4 ™ 4 i il s &8
il 32 R 1 Ji PR 2 SRR e it 1 A AT BRI AR, 40 1 Je
PR AMMAE] 19 0" X ETRATR BRI K T
Peghi i —3,

RESRVIF BT SIV B 122 8% e P B 40 i 8% o 8 )
IK, B4 T 4RHE A A SR e 2R 75 R s v 7K P
YL W FR AT AR YL SIV 1Y CEMx174 41 i 5
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TE:1: SIV YL CEMx174 40, /E R BAPEXT AR ;2. AR
P P9 B AL, P S B X6 3 2 WS STV 2 ELHEIER U ) P B A
4 5 SIV YL CEMx174 4 1L 55357 14 Y B 2
3 PRGN B AR Y STV P27 8 AR
Note: 1: CEMx174 cells infected with SIV as positive control ;
2. Uninfected endothelial cells as negative control; 3 : Endothelial
cells infected with free SIV; 4. Endothelial cells co-cultured
with SIV-infected CEMx174 cells.
Fig.3 Western blot analysis showing expression of SIV P27
in the endothelial cells infected by both ways

0000 7 —m— S0 I8 W iy 52 R
o BRSIVIECEMx ] TAHEELS P R SR
25000 -
[ )
= 20000 * 1
B ey
.5 15000 .-" |
o II
Z 00004 |/ \
f 1
|
stm-:__.- I'. _g—a—+"
N e - 3 -
o 1 2 3 4 5 & 7T

Drays afer infection

4 [IEWh SIV P27 HE 1 AR
Fig.4 The protein expression of SIV P27 in the supernatant of
SIV-infected endothelial cells, detected by ELISA.
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JifrR R R TR A5 h 502 ¢ I 119 g, 435I R BUATE (Y 649% F1 24% | Jiled 32 1 BAG 52 58 A AR 5 1F 3 20 400 s
W7 , AT S SR 5 A LS B R S M, G PG A 45 R TR W T R LT 4, 45 iR kﬂﬁkf@ﬁﬁﬂmﬁzﬁ
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Pathological observation of two huge spontaneous
tumors in a Wistar and a GK rats

LI Jing' , XU Shi-qing®, LI Hong’, LOU Jin-ning’, XU Bao-hua'
(1. Dental Medical Center, 2. Institute of Clinical Medicine, China-Japan Friendship Hospital, Beijing 100029, China)

[ Abstract] Objective To study the pathological features of two huge spontaneous tumors in Wistar and GK rats.
Methods Forty Wistar rats and 40 GK rats were included in this study. Among those rats, two huge spontaneous tumors
were observed in a Wistar rat at 14 months of age and in a GK rat at 22 months of age. The growth and survival status of the
tumor-bearing rats were recorded. The tumors were surgically removed, and their pathological features were examined using
HE and immunohistochemical staining ( vimentin, CK19, a-SMA, CD31, CD34, S-100, NF X Ki-67). Results Both
the two tumors were completely resected by surgery without much difficulties, and both host rats survived well after the
operation. The weight of the two huge tumors was 502 g and 119 g, which corresponding to 64% and 24% of the body
weight of their host rats, respectively. The tumors surface had a complete capsule, with a clear boundary separating from
the normal surrounding tissues, and no vascular pedicle structure was found. According to the results of
immunohistochemical staining, both the two tumors were diagnosed as benign fibroma. Conclusion This type of huge
spontaneous tumors is benign fibroma. Besides the impact on the activities of the rats, the tumors have no significant impact
on the living conditions in the hosts.

[ Key words] Wistar rats; GK rats; Spontaneous tumor; Fibroma; Pathology
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1 B Wistar KB AN S SEPE P R B A A R B 21
Fig.1 The gross appearance of a tumor-bearing Wistar rat B2 Wistar K42

A The central solid mass, hard; B: The surrounding soft tissue

Fig.2 The gross appearance of tumor of a Wistar rat

A SEVERIBH L% HE 4@ B ABUAAINA LAY HE R0
B3 ME HE e (b5 = 100 wm)
A . Histology of the solid mass. HE staining. B Histology of the soft tissue. HE staining
Fig.3 Histology of the tumor tissue. HE staining. (Bar = 100 pm)

B4 i seiie B5 Edsb e o - SMA Be Hrdsb :i{ Ki-67
vimentin( +) (b3 = 100 pm) (At (AR = 100 wm) (FsR = 50 wm)
Fig.4 Expression of vimentin in the Fig.5 Focally positive expression of Fig.6 Expression of Ki-67 in the
tumor tissue. Immunohistochemical a-SMA in the tumor tissue. tumor tissue. Immunohistochemical
staining. (Bar = 100 pm) Immunohistochemical staining. (Bar = 50 pum)

staining. (Bar = 100 pm)
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Comparison of two mouse models of alcoholic liver disease induced
by oral ethanol gavage or Lierber-DeCarli ethanol liquid diet

XIAO Juan'?, ZHANG Rui-fen’ , HUANG Fei’*, LIU Lei*, DENG Yuan-yuan®,
MA Yong-xuan®, LIU Dong’ , ZHANG Ming-wei’*, SUN Yuan-ming'

(1. College of Food Science, South China Agricultural University, Guangzhou 510642, China; 2. Sericultural &
Agri-Food Research Institute, Guangdong Academy of Agricultural Sciences/Key Laboratory of Functional
Foods, Ministry of Agriculture/Guangdong Key Laboratory of Agricultural Products Processing, Guangzhou 510610
3. Shenzhen Polytechnic, Shenzhen 518055)

[ Abstract] Objective To select a simple, stable and reliable mouse model of alcoholic liver disease. Methods
The mouse models of alcoholic liver disease were induced by oral gavage ethanol or Lierber-DeCarli ethanol liquid diet for 8

weeks. The food intake and body weight were recorded. Pathological changes were examined using HE staining. Liver

[BE&TH] HR QAR IS -FFEREILETH (NSFC 31501478 ) ;7 A A A AR RL L5 3550 H (2014A030310328 ) ; I TR
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injury was assessed by the activities of serum ALT, AST, AKP and y-GT, and serum and hepatic TC and TG. Results

After modeling, both models showed significantly increased activities of serum ALT, AST, AKP, and contents of serum and

hepatic TG (P <0.05) , indicating the successful development of alcoholic steatohepatitis. However, oral ethanol gavage

led to body weight loss and weak mental state. Ethanol liquid diet less affected the body weight and mental state. Ethanol

liquid diet enhanced liver to-body weight ratio and serum TC, but oral gavage of ethanol did not. The changes of serum

ALT, AST, serum and hepatic TG, and hepatic steatosis in the ethanol liquid diet models were more severe than those in

the oral gavage ethanol models, suggesting that Lierber-DeCarli ethanol liquid diet led to more serious liver injury than oral

gavage ethanol. Conclusions Lierber-DeCarli ethanol liquid diet model is better than oral gavage ethanol model, and is

more suitable for studies on mechanisms and evaluation of hepato-protective drugs for alcoholic liver disease.
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Alcoholic liver disease; Lierber-DeCarli ethanol liquid diet; Alcohol; Oral gavage; Mouse model
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FEEE R SR
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DAL FAH B EIE,
2.6 /MRIME ALT . AST.y-GT AKP &%

5 IEH X REALAH L WORSE B 41/ NERIMTE ALT
AST AKP {EPE @ E 325 (P <0.05) , 42 i 0 B2 43
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Note. #: Significantly reduced body weight (P <0.05).
Fig.1 Changes of body weight of the oral ethanol gavage
model (A) and Lierber-DeCarli ethanol
liquid diet model (B)
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Fig.2 Changes of food intake of the oral ethanol gavage
model (A) and Lierber-DeCarli ethanol
liquid diet model (B)
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B 3 KSHE B A Lierber-DeCarli 054 & (Al #1175 S 1Y
TR M 4 403 /)N BB TR P AR 20 20 B 548 fH (HE 2 €5, x 200, 7R =100 pum)

Fig.3 Histological changes of the liver tissues in the oral ethanol gavage and

Lierber-DeCarli ethanol liquid diet mouse models. ( HE staining, x200,Bar =100 m)

RS AR VEAT 0/ BRSSP ERS 2 L3 ALT (AST
y-GT 1 AKP {5 P4 , L35 F0ATHE b i =R ALERH [ B B 22 1 (v + 5)
Tab.1 Changes of the liver-to-body weight ratio, serum ALT, AST, y-GT and
AKP activities, serum and hepatic TG and TC contents in the oral ethanol gavage models.

eIty 1E N R ZH TRGVE ' 41 AR/ %

Indexs Normal control Oral ethanol Change /%
Liver-to-bEEEE fﬁt ratio/ % 3.3420.33 3.5920.33

i?ffﬁé 29.39 +3.82 37.65 £9.66 +28.09%

iﬁ'ﬁ%ﬁg 10.72 +2. 86 22.55+3.83* +110.32%
”%%ffﬁ?m 3.24£0.74 3.68 0. 89

wﬁfﬁf? 59.79 £10. 32 85.85 +14.51" +43.60%

Sﬂff;{/ﬁif; 0.94 +0.12 1.16 £0.21* +23.80%
Sﬂfiﬁiﬁfﬁ 2.58 £0.38 2.75+0.46

Hemiﬁ@fﬁi lver 11.98 £1.26 13.34 £1.47* 11.40%
B A B 4.90 +0.75 5.58 +0. 88

Hepatic TC/mg/g liver

W FRRTE0.05 KTV LEFA BEM(P<0.05),

Note. * means a significant difference (P <0.05).
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RERLX PR PR TC B 28k, (2) S RL 19 1L
ALT (AST 3% 4 ML FIIFIE TG 5 81 252 4k, H
VBRI DAL (14 2 Mk 2 DK TP 18 A
(3) VR AT A TRl MBS AY 1) JH I i o 2R 4 S5 LR Ak
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PRI, DK DR 285 i R 460 40 2 B 56y 1
KF , Lieber-DeCarli T4 R 1A ] A AR 78 R T 179 4 8
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Lieber-DeCarli 195 & {4 1) A6k 175 5 114 105 445 )1 934
D /IN BB DA PR S R, T I 8 0 25 185 o
I TC K-V i35 4w, LT ALT AST 35 ¥ | 175 A0
JIFIE TG 54 B PP i o 3R 4 S5 2 2 Ul B 2 A2 AL

2 Lierber-DeCarli PR WRR TN T B0 ORS YT B0/ BUBE R T FE 45 LTS ALT (AST
y-GT Al AKP {6 4%, 003 R A5 = PE AR [ K B9 A2 (v £ 5)
Tab.2 Changes of the liver-to-body weight ratio, serum ALT, AST, y-GT and AKP activities, serum and hepatic
TG and TC contents in the Lierber-DeCarli ethanol liquid diet models

L7 X B A L2 PSR AR R A AR B/ %
Indexs Control liquid diet Ethanol liquid diet Change/%
o
“ve_lo_boimi;jf e 3.00 +0.57 3.82+0.51" +27.62%
iﬁfgﬁg 23.35 +7.40 43.54 +14.26" +86.41%
%ffff@ 10.48 +1.20 30.16 £5.10 +187.75%
v’jﬁﬁﬁ’iﬂﬂ 3.14 £0.68 3.90 £0.99
w’;ﬁfﬁf?& 67.97 +12.65 91.61 £12.21 +34.78%
&T&fi{/mmjf; 0.92 £0.11 1.22£0.23° +32.13%
Sﬂfiﬁ%nfi 2.58+0.28 3.14£0.30 " +21.90%
Hepdffi%;jz s 14.02 £1.26 16.05 £2.17* +14.47%
it 8.06 +1.48 8.46 £1.67

Hepatic TC/mg/g liver

T FRAE 0,05 KV EERARENE (P<0.05),
Note. * means a significant difference (P <0.05).
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[HE] B8 WERME Acyclosporin A, CsA) X FAIMIBEER b AKT (phosphorylated AKT, P-AKT) ik
FIRZM BRTT CsA T8RS FILPLALE] . 75k ARBISE WS . (1) HIMISE AR EE CsA (0. 1 pmol/L,1
pmol/L.5 pwmol/L) ¥EF T AF4H i ( HL7702 40 )48 h, ] Western blot 77 B4 Il P-AKT 25 [ 9235 7KF, (2) 1k
ST (BIPIsEEe ) BT R EE A 5 R 00 K OB ROMAR AR | FH S s 41LAL 7 vk i P-AKT 28 F3 704 TR 9w A BRI 41
FHIRBKE, R (1)4%E 0.1 wmol/L.1 wmol/L.5 wmol/L) CsA ZH 5% FRZE A Lt , HL7702 KT 41 g - Y P-
AKT 25 1R RIE BB N R, 2R A G2 (P <0.05 P <0.01 P <0.01), (2)FEFR A 5HERHIM
BTSRRI AE A 045 5 A, RECEEIMEN 9. 28 mmol/L, ULWIFRFZE A 1755 (0B PR R BRI <7 i,
Ty BE PRI R B2 M P-AKT 25 11 (9 3234 B AR T IR 25 B AE # X IRZL (P <0.05) . &8 IRANAITRIE A
T A SEOCRUMAETE T E A WHR BTN P-AKT 93535 T2 A M AF40H HL7702 ' P-AKT
RIFRIR , $7R 2 PI3K/AKT 15538 T RE R M3 A FEUR S ERILPLEHIZ —

[E$BR]  FME A S RICHL; BAESHEIRHS ; AKT; P-AKT

[HFEH2ES] R33 [ EtERIRAE) A [ XEHS)1671-7856(2016)06-0018-05

doi; 10.3969. j. issn. 1671 —7856. 2016. 06. 004

Effects of cyclosporine A on the expression of phosphorylated
AKT in human hepatocytes in vitro and rat hepatocytes in vivo

YANG Liu', LIU Xiao-jun®, WANG Hong-yu', CAO Yong', MA Yong-hua', XU Chun'
( Department of Endocrinology, 2. Department of Pharmacology, the General Hospital of the
Armed Police Forces, Beijing 100039, China)

[ Abstract] Objective  To observe the effects of cyclosporin A on the expression of phosphorylated AKT in
hepatocytes, and to investigate the mechanism of insulin resistance caused by cyclosporin A. Methods  This study
included two parts. 1. In vitro experiment; Human hepatocyte HL77022 cell line was cultured at different concentrations of
cyclosporin A (0. 1 pmol/L, 1 pmol/L, 5 pmol/L) for 48 hours. The expressions of phosphorylated AKT (P-AKT) in
HL77022 cells were measured by Western blot assay. 2. Rat in vivo experiment: SD rats were randomly divided into 2
groups. The rats in the control group were administrated with distilled water 1 ml./Kg/d. The rats in the cyclosporine group
were administrated with cyclosporine 25 mg/Kg/d. The total experiment time was 5 months. The levels of fasting blood
glucose and insulin were tested at the end of the experiment. The insulin resistance index and insulin sensitivity index were
calculated. The expression of P-AKT in the rat hepatocytes was measured by immunohistochemistry. Results 1. Each

group of the HL7702 cells treated by CsA (0.1 wmol/L, 1 pmol/L, 5 wmol/L) showed a significantly decreased

[E4£TH ] & 0 EBAIIE (4% . WZ220130403) ,
[ERRIN 1M1 (1986 — ) , Lo, W5 A Bl P93 R IEHEAS . Email : y113949648250@ 163. com,
[EIEHE 1 15HF (1967 - ), 2, FATLEIR, B -H A5 A S0, Lol 5% . Email : wjxuchun@ sina. com,
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expression of P-AKT (P <0.05, P<0.01, and P<0.01). 2. After 5 months of therapy, the fasting blood glucose level

of rats in the cyclosporine group was 9.28 mmol/L, indicating that cyclosporine-induced diabetic rat models were

established. The insulin sensitivity index in the cyclosporine group was lower than that in the control group (P <0.05).

The expression of P-AKT in liver in the cyclosporine group was significantly lower than that in the control group (P <

0.05). Conclusions

Therapeutic dose of cyclosporine has hyperglycemic effects on rats. Cyclosporine can reduce the

expression of phosphorylated AKT in hepatic tissue in rats and also decrease the expression of P-AKT in human hepatocyte

HL77022 cells, which indicate that cyclosporine may cause insulin resistance by interfering PI3K/AKT signal transduction

pathway.
[ Key words]

BAE A JG W KA ( post-transplantation diabetes
mellitus, PTDM) 112 &% B AR A 2 0 UL Al i
N B IR AE Z —, Z B ATz R TE,
PTDM F 185 B AG% (2% ~ 53% ) LA ST SR (1) — L 3%
ARG SIS FEAR YR T O i 148 0 & AR
RRIGTNAE [F) A, W 3552 e B M S AR AL AR
St A A I 28, R d i R i 30 0 BF 50 35 B 4
W PES RGeS S RS SRR R S
il 7 R A AR T PTDM 19 fE R R 3, Horp
AR P AN S Bk A R R AR SR AN T Y T
B 0 A S — > AT 8 45 A 2 ST e B R 3R i
U RHEE 2 BRE A R ARG 0 S i
) 30 T2 AT 3 S AR B R SR R 0 8 TR Tk 4 1) 7
(calcineurin inhibitor, CNI) i K2, H BIA M HEE
TR R o ST A S 2 R A ] R
By RACHT BT =1, 107 CN S BUlobs 25 i Al
il i AVE A, B ATAIT SR, CNL S BUR ) B 41
P05 T, el R B 2R (insulin, Ins) B9 55 B3
Wh, e AR B = HEPE (insulin resistance, IR)P 4
B 5 2R 52 A5 K15 5 A% S AR TR K A fi i UL
FURH S IATT ) BRI 3R T 30 o W TR e LI 3
P/ 25 H P4 B ( phosphoinositide 3-kinase/protein
kinase B, PI3K/Akt) & 18 47 fiff 34 42 Q355 19 2
AE 0, PRI, PI3K/ Akt £ 53 % 14 % 3 e 107 2
IR BA Y B, AKT 2 —Fh 22/ 55 % R i 1t
( serine-threonine kinase) , K 5 25 BT A F14E 3
fitf C A5 AR & 0y ) 0R M, S SRR b B RS B
( protein kinase B, PKB) , H:4b T PI3K/AKT 17 5 i
P R AT Ao O TR A T 25 O TR A A A il S iy
PEAT, FEA ST PBK WG s AE MR RGeS, 18
et ORI DN 10 S s O N 2T S
SRR RN A B R R A AR AT
W 28 PG RR) B2 A PRI R A (CNT IR 2 —) I
KE, 7EMRZS 3 A A Ja B s i e, AR A

Cyclosporin A; Insulin resistance; Post-transplantation diabetes mellitus; AKT; P-AKT

VR BE R K BRI R 5 3R B 40 LAY IR FE Al
B RIS . MR ER A FEUR
By ZARPUOBLE], ABFSE 1. @ AR 8 5% |
FrEff R A XFIEH A 40 A (e 5 R 240 i
—) R 1k AKT ( phosphorylated AKT, P-AKT) #il
AKT FRIBRm 2. Sl S50, i Hr il R A
75 R B R R B IEZH 21 P-AKT #93RIK , IR 30
R A TS RG51L T U, 1875 55 7/ w2
Tt 10 1) 500 P v MR AL R

1 #RFsE*

1.1 ##
1.1 i85 #2354 BR 9 2 A (ceyclosporin A,

CsA) W H I Beyotime N, NIE T 48 M-
HL7702 4iffl 5, 04 H T B R Be i i, kiR
phospho-AKT ( Serd73) £ v Uik H 3 [# Cell
Signaling Technology 2\ H], R i AKT £ FLlE A
4 A E Cell Signaling Technology NI

1.1.2 sy

1.1.2.1 Zh¥.SPF %% SD Mtk 4 IR 20 R &
H(200. 0 +10.0) g, A U5 T 255 = 2 B} 2% e 5 5 5
Pt [ SCXK (%) 2014 —005) . oK B 35 76 AH 7]
R B R G, A BR BE 20k G B A B TR R
22°C +3°C ;12 h R, 12 h &M (B 7.00 JFAT) .
PRUERY BB . 545 0.98% , 85 0.75% , S it &
D3 1500 1U/kg, &58£ 0. 3% ; H 3K, AL T3
R BE e 2 SIS PO AT

1.1.2.2 25, R E (CsA) il A AR L,
¥ 24 i FHZE B K R e B PR 2 25 mg/mL, 25 MEEFR A
1.2 Hik

12,1 G405 WA A R BE AL 3R A X
NHF4AE (HL7702 246 j) 3R I8 B2 fk AKT F1 AKT
AT

12,11 259k 3 T S0 A 2 SE 0 43 R X BE A
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DMSO 4RSI A , X BELH AN AN s i, 25
ZH AN [A) R B %) CsA (0.1 pmol/L 1 wmol/L .5
pmol/L) . A CsA My FIARYE /K, A4l CsA #3371
W1, >k ] DMSO %5 i, 75 35 i DMSO 4H, DMSO 41
HUhn 40 B 85 35 WA DMSO, T CsA & 41 (0. 1
pwmol/L.1 wmol/L.5 pwmol/L) , 4355 DMSO Hy¥fk
0. 001%0.0. 01%o . 0. 05%o, it DMSO £H 1 DMSO
(U BE e AR BE 22 0. 05%0,

12012 20 AR 1 0% B2 ORI AR 1 e B 18 D .
HL7702 #fifp FsfLEG R, BEA =ZRAH
FEFAH G 24 h,

W U R SR, BEFLIINA S R R B CsA (0. 1
pwmol/L .1 wmol/L.5 pwmol/L) Y1 FE Wk . A4l B 57
WEL & DMSO AUREFEME 2 mL, ARSI 55 48 h, 2%
ANAULRIEFRI , PBS YEV I . fIIA 80 wL 24#,
43 244% 10 min, 10 000 ~ 14 000 r/min B5.0> 10 ~
15 min, BCF IS W, 193] HL7702 40075 1, Bk s
H1 peg/wl i BSA #0.1.2 .4 .8.12.16 .20 pL 4%
S EP &  #MINE 4k 2 20 wL, KehEE R
mnHS wL A BCA T AR, 7E/K IR 48 (60°C) ,30
min, 7EREARL FIE 562 nm K AR A,
HER IR,
1.2.1.3  Western blotting ¥kl P-AKT il AKT &
FIRYIK : (1) SDS-PAGE HL ik ; EIIFEFL N A5 A B
FEEE A (BN 50 g, 5% AR 2 xSDS L4
GepPRIR A WK IS PE 5 min, 1 000 r/min 2§
L> S min) FIFRHEE H Marker 5 pL, 50 V HLJE 30
min , FREVR Y 5 3158 40 525 1 55 Wk 4 e 52 A s T A
RS 90 V, 4622/ 7k 90 min, (2) %MK, (3) %
M, (4) g . @ B BB AR, 12 T — 41
(¥ P-AKT Fifk st AKT Hofk) B, 107, H
TBST %&£ 3 ¥, £HIK 5 min, @ ¥R T 1: 5000
TR EIRMEE 1 h, SRS TBST 3% 3 IRk,
BFR 5 min, (5)Odyssey WAL F G R G H
I A B
1.2.2 Zh¥sis.
1.2.2.1 IR A 5K 85 IR R RURE AL i 4
S 2eat 1 FE IS N A T K B AL S 2 4, R
10 H X REZH 2600 K 1 mL/(kg. d) , HR M0 R A 4.
HAEER A 25 mg/ (kg d) . B EHEWETELZ, R
FATUUA LI AL SR BT AR S50 FH 25 f [R) ol 5 4>
H ARSI A RN AR A 41K BN 44 25 1005
FET2 K D AL 2R 25T S 4G 20556 5 A H as

W, FH RS 6 928 o B 2 00 52 13 B 5 25 (INS) 7K
MR LA AR B F KBTS 50 ( HOMA-IR)
FIEE 5 ZHURFE B (HOMA-B ) : HOMA-IR = 25 i Jifi
B2 x 2R IMBE/22. 5, HOMA-B =20 x 231k 5
/(MR -3.5) A S R PAH mU/
L, 23 JE IBE A mmol/ L,
1.2.2.2  HSRREH AT 200 K BT 240 g P-AKT
MIFRIE il R 8UA B 00 R, 64T P-AKT 1%
REH ALY Ah,
1.2.3  Seit2forek R SPSS 19. 0 #E4T40 145
Br TR GORER A R 22 (1 £5) RN, A2
TV 2 AR | R B 3R 40 A K R ) R KB
B FLBCR ST BEAS ¢ G505 45 25 5 P 41 K R
FAY I R 5 3R 4 A kL TR 5 R AR B e iR
KFUIT 225307, LA 25 i K AR N By 2 8, P <
0.05 WZEFAG I X, KE P-AKT FKikiR
FLaR X2 Kl P <0.05 WEFA G 3 X,
NI (HL7702 4000 ) BERR fk AKT A9 2RIK 58 B L
BORHBR R I 247981, P<0.05 INhZESA
GiiteEm X, A B LR LSD ¥, P <
0.05 A ZEFAGIE L,

2 R

2.1 AEREHRME A X HL7702 05 AKT
i P-AKT E B RIZHIF N

ANTR) e BE ) BR AR A AE ] 48 h ), il
Western blot J5 A6l HL7702 JIF-41 fifd #+ AKT Al P-
AKT SRR ZER, Wk 1 Ui 78 AKT
TR, KU E CsA 4153515 XF B AL AH L, 24 6 B
B2ZER(P>0.05), 7€ P-AKT HEH M EIEH,0.1
pmol/L. 1 wmol/L 15 wmol/L CsA £H 435l 5 X} #8
ZUAH EL, P-AKT 0 23k 2 BB T B i 34, 22
SH G E X (P <0.05.P<0.01 P<0.01),
2.2 BAEAXNKRME FRSERRER RS
EHEIEHM N

R 2 T 2 K B2 T i b 2 S O W (P >
0.05), SEEI R EAMIE A 41K ERIKE B 42510
istr-2 H, B255 AN AREABEERE A AFR8 AR
L2 B I B 2 K F 7.0 mmol/L, S 34 1fiL 4 4 9. 28
mmol/ L, ¥ JR I & A 2Rk 1009% |, B FR S AR HR 5T
T 2 T8 R R 4525 5 A A Ja Sx AR L,
PR R AL IMME 22 4 & (P < 0.05) , 45 25105 /Y bk
XF 45 2 I MBS TC 25 5205 45 25 5 A H s 5 IRl
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FHLE, 596 2 20 e 5 AR Ho s B0 e 2 1 5 (P <
0.05) , 25 25 if Ji 5 22 HKPL T8 BN 45 24 ) Jik 5 R 4K
YU EOC B350 5 4525 5 > H 5 S0 RRALAH L, 26
16 3R 2 B 5% F U AR B I RN (P <0.05) , 45 2)
IR £ 2% SRS BO0T 45 24 5 e B 2 Uk O Bk
FW(FR2),
2.3 IRME A KR P-AKT RiZF 0

53 HIAE 100 15 H1 200 £5 5627 0 5058 T S8 M 2
KERIFAEAL L P-AKT B fpedlfb ik, HYE 41
PR AT DR B € ORETBOEE A3 A, B} R AR P
<0.001, ZRAGIIFENL(E3),

3 itig

HAER A(CsA) Je—Ff el B AR AR A5 11
AN IER B I IE 22 IR W) 5, 30 2o 40 o) o 22 55 2R
HOERT T 4l #2915 5 % 5, 3 T
20 M A3 FE AN 234k, 38 B S ] R RCR, T 20
20 80 AR IR 2 W T A B RS ALAR JS o Il R
ol WA A Al DIBE I a8 5 B AR AR 5 W I s

B R A KU A BIFSE 2 SD R BUIR FH I R 36 97 )
HIHRR A TERZ 5 A, KRR T,
IR EIHE R 2 WbR e B ST T R A A
ARV BRpS AC BRURSEIRY i PR R BRI e 5 ZHIK B 48 8%
BB, DLW BRI 2R A HLAG B 0 JBE 5 AR
YEH .

AKT J& PI3K/ Akt {5 5 i [ 19 S S PR 1T, 2k
WS, W LATE AL 2 RO, 7 AR ) R A AR
N, AKT 306 19 32 ZEHLHE SRR AL, T e i B R 1k
FBERAL , 75 25 Thi308 Fl Serd73 TR L3755
FeWH . Thi308 137 T AKT HIMEALIR A0 5 10 380%
IR 10% 1) AKT 6 2 5 1 Serd73 4 F
AKT 9 98 75 18, J& AKT 52 4 B 1R 1k fr 6 75 19 132
A2 Thi308 il Serd73 AN 1 A # Bk R 1k
Bf, AKT 35 31 fe KB IR &, A0 58 50 7 19 02
Serd73 Wil At AKT, 45 & 2 i i 1l ¥ 7 25 33k
FFIE BB AL BB A SR 4l 2005,/ F T 4 i i
B 5 R A2 A 0 1R &) 3R 32 AR i 2 R 7 o5, I B R AL
TR b UK 1) R 15 2R A2 AR e 5 R A2 AR - 1
(insulin receptor substrate 1, IRS-1) & = WEiR 1k,

K1 ARRVEEMNHEE A MEHFAIH HL7702 J& ,P-AKT AKT & HHIFEE (x£5)
Tab.1 Expression of P-AKT and AKT of HL7702 hepatocytes after CSA administration in different concentrations(x +s)

A5 Groups

AKT/ACTIN

P-AKT/ACTIN

P-AKT/AKT

X HEZH Control
0. 05%0 DMSO
0.1 pmol/L CSA
1 pmol/L CSA
5 pmol/L CSA

1. 407 £0. 056
1.412 +0.045%
1.414 0. 052%
1.391 0. 0404
1.403 +0.063%

0.414 0. 047

0.411 +0.043%
0.303 £0. 060"
0.205 £0. 045
0.200 +0. 063"

0.294 +0. 023

0.291 +0.021*
0.214 £0. 036"
0. 147 £0. 028"
0. 142 +0. 039"

05X R, 4P >0.05, " P <0.05,*P <0.01,
Note. Compared with the control group,®P >0.05, # P <0.05,*P <0.01.

*2

25 2T VB R SRARP AR 20 bl B R MU B e

Tab.2 Comparison of the blood sugar, insulin resistance index, and insulin sensitive index before and after drug administration

415 Z3 J5 1L FBG B 2 ZRARBUHE £ HOMA-IR g & 2R BURHE £ HOMA-B
Groups J& After J& After J& After
Nl ZZH CSA . )
lﬂ?f_ﬂg) 5.29+£0.97  9.28+2.11*7 8.28£1.93*7 5.87+1.01*7
JHEZH C
AR Contzol 4.97+0.99 5.08 +1.05 4.08 £0.95 8.08 +1.87
(n =10)
. SIRITHTHAL, * P <0.05; S5 RB41 A, 2P <0.05,
Note. Compared with that before medication, * P <0.05. Compared with the control group, 4P <0.05.
F3 WML AKT ZE R BRAFAEZ 20 9 S di 4k 3Rk
Tab.3 Phosphorylated AKT expression in the rat liver tissues. Immunohistochemical staining
215 Groups BH: Negative B Positive ST Total
IR A 4 CSA 16(88.9% ) 2(11.1%) 18(100.0% )
X BB ZH Control 1(5%) 19(95.0% ) 20(100.0% )
B3t Total 17(44.7% ) 21(55.3%) 38(100. 0% )

Hox? =28.97,v=1,P<0.001 (),
Note. x> =28.97,v=1,P <0.001 (both sides).
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IRS-1 I % 2 b 1) % 20 % 5 W BB Ik WL BE-3 4 i
(PI3K) 454, 1E L PI3K T 4, 5- B2 g ik L
fi (PIP2 ) A8 Jy B AR IR LI 3,4 ,5- =W IR (PIP3 ) ,{H
PIP3 JEANBE B H20800% AKT, & AU A] DLfi AKT B4
FIRLANAAR I, %2 A F G2 O, 08 T AT LA s 1
LB 4K d6i PE 34 B8 1 ( phosphoinositide-dependent
kinase , PDK1) #1% , PDK1 #] ffi AKT fi% % B 2 1k
NS BERR AL, AKT 58 2 3005 , bl J5 9l g 1k 19
AKT(P-AKT) A AfLIEE Bl ok e e BRI N
5 A B ER Ak B N, B 2 ¥ T i R AR FL 4
S A A RGN

FEIRLZR A 15 R WOBH PR R B 4 e e, 38
fTT& B P-AKT A9 33k A MK T FH 25 1 0 1E % X R
M, TERANEE IR R4 HL7702 F A CsA,
FRATIFIAE & B0 4 Jfd o @ 1R 4k AKT ( P-AKT) &
HIZEIRFEAG, HLBEE CsA MR B934 i, P-AKT A4 i
WRRR AL BRI B, $E7% CsA JZ T4 AKT W2
TR AT IR 2 I B AKT BOBERR T /K SF-FT CsA 1Y
WU L

BRI AKT EZE o DL AR YRS
5 RIEIES R R AT (1) R
Fein R (R ER A IZ R 4) NANHE PN 55 RS 2 40
JRLREE ) & 45 e B A A O VE L (2) iR A T
fiti 3( GSK3) Ser i s B2 AL , #0H GSK3 14k, , ik
Bl E A R ( glycogen synthetase, GS ), i&G1LHY) GS
REE LR TE WS G i BB Az, (3) ATl Sk %
SEEF 01 (forkhead box protein O1, FoxO1) B4k
Jei A% D T A R X S 4E JE R PEPCK 1 G6P 1)
SRR AR, P R A BE 4R (4) fff PDE3B 3%
I, BEAI cAMP BY7KF 3] PKA XT A 177 1 04 93400
IR 2 ff . (5) % S F PGC-1 BEER 1k, 411
il P40 LA 5 2 A R g I TR 48 A

ARS8 2o 20 i 355 77 0 B ) S 0 2% B 34 4
A MHIFAIIE P-AKT B335, AR E A 5
LR 5 AT AIPLRI SR T — SRR
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Z R FE SRS 2 3 LR FE SR
K HE R 45 25 5 1 09 HL AR
ko A, B EE WRAC
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[BE] HE O3 KRELEE IS4 T 2 5 L2 AR AR S RN 22 3% b 2 1 B 3Ua K U™ 2 i 7
PEVER A FEE R LA, iE SD KB 90 B BEAL N Fid RIxr FRAL 222 L B BRI (1 mg/kg) FIZ L
AEFE (1 mg/kg) A, ASARERE 3 d FEIKES 1R ESLA 25 13 K, KR E | A b2 i AEss R
BRSO ATHSR A R, BR 2R LEIE RS 1 mg/kg AT5 1S SD K BRUBE BRIt 97 , R H 4
W 3%, PLT \ALT \BUN F=i , ALB AR, 0o IR0 5 2R 5008 O, TR g R0 2 0L R 80080/, 2 40 B~ A 25 2R R
BIUHNARE ARG b B I A GRS AT 2% 508 3 TR1 ST 7K i o0 o FILET 4 7 28 V35 A, A 80 S8 3 200 B A T
I 5 BN 0 /INE I WS RV AR B 2 A, 5 20 2 LU R NS B S VR L R, A TR R R 22 58 e B T SR R
AT R LA _EIRAE 8 R BT IR 5t 977 2R AR R R R R AL IR R PE R W3, 518 22 LW B NS RSl
5 Y SV LT, o W U P S e L R O B S 1
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Comparison of the repeated dose toxicity of doxorubicin
liposome injection and doxorubicin injection in rats

ZHANG Ying', MA Yu-kui®, DAI Xiao-li®
(1. The People’s Hospital of Linqu County, Linqu 262600, China;
2. Shandong Provincial Academy of Pharmaceutical Science, Jinan 250033)

[ Abstract] Objective To investigate the repeated dose toxicity of doxorubicin liposome injection and doxorubicin
injection in rats. Methods Ninety SD rats ( body weight 180 — 220 g, male:female =1:1) were divided into 3 groups
(30 rats in each group), and were administered intravenously with physiological saline, doxorubicin liposome injection (1
mg-kg™") and doxorubicin injection (1 mg-kg™"), respectively, once every three days for thirteen times. The body
weight, blood biochemistry, hematology, organ coefficient and histopathology were analyzed for the overall toxicity
assessment. Results  The rats administered with doxorubicin liposome injection (1 mg/kg) showed hair loss and skin
ulcer, significantly reduced growth of body weight, increased levels of urea nitrogen ( BUN), alanine aminotransferase
(ALT), blood platelet ( PLT), and kidney and heart coefficients, decreased thymus and testicular coefficients,
myofibrillar rupture and lysis, and partial loss of cell nuclei, hyaline casts in the renal convoluted tubules, interstitial
edema and loss of spermatogenic cells in the testicular tubules. Compared with the doxorubicin liposome injection group,

similar abnormal changes were also observed in the doxorubicin injection group, but the hair loss and skin ulcer were milder

[(EEWH] IWARA A FEH KR LT (201422CX02104) ,
[MEERIMAIRA(1972 - ), &, EELIN, PR W 299 R RBA . E-mail :449221076@ qq. com,
CERIEE ] S EZ (1975 )5, @I AR50, 1 150510 259G R AT 2PN . E-mail : yukuima@ sina. com,
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and the heart and kidney toxicities were severer. Conclusions

Compared with doxorubicin injection, the doxorubicin

liposome injection causes milder heart and kidney toxicity but more serious skin toxicity.

[ Key words]

i AR 2 3T A ok 24 5 ST 5 A T BR A —
BT R, 2 h IR BB R T I RRE AR 1R AR
SO B BEL, AR R IR R 7 I8 A 2 |
W fpp DR A 25 ) (L A i TR P, 5 24 9 B ik e s
(L ZE 245 B A PR 2 2 25 W R Hh ok, ik I
CREE IO RE R INTTICIRYE /¥ =P o i3 K
M EHATRE BT 32 TR 25 L
LG5, 223 LU B IR AR T S, o — 4%
TR 25 W) 22 32 LL R 2 A0 i 4 Y A R R
PRGBS, B BB R R KRR T 2 R A
3 TR A 00 T P I AT, R B T O L A
MRER? . AR SD KR EE # kS T 25
PR TR S 22 52 L A A 9, 308 e A 0 ot
W MR P B B 2 S 4R AR, A PRA i T
ARl ) 7 g e R P 2 55, DAl R 1oz FH P 1Y
A RO AR S R

1 #eFnrE

1.1 #7184

L1 1 S sh¥y R e 8 355, SPF 4% SD KB 90
HIREE 180g ~220 ¢, EMES , b mt 2im A 42 50
55 3 W1+ R A R A4 [ SCXK (5T) 2007 -
0001) . TFET SPF s, il 20°C ~26°C , {2
40% ~70% , Hif 2% <4°C , LRSI VT IE S
[ SYXK(£)2010 0004] .

112 250, 2R TR (LR
B ERE B ERAE, S 20110312) ; 252 HE AR TR ST
W RAEHRE (b ED) AR AR S
102369013 ) 5 IV 27 6 I 1k 7] &5 (3 i o i B 24
B BRI A FAE ) 5 A a7 & (i R BH AR 4
FEARABR A FIFRAE ) 5 08 A= A 27 R 3 ) (77 0
B 5 AE MR A TR A R ML) |

1.1.3  {X%%. Sysmex XT-20001V %4> [ 3 M 3k i+
BAL( Sysmex Corporation 477 ) ; H 37 7180 4= H )
AT ( H AR BRI St H L mr BoR A 7= ) 5
Sysmex CA1500 4= H 3f Il & 57 #7 12 ( Sysmex
Corporation A7) s TB718 AL AL TK-218 PfEsE Al
AL 22 IR B g7 g Ak 2 /) A2 7= ) s RM2235 B0 7 #L
DMLS2 {5355 ( Leica 2N FIA ™) .

1.2 FHik

Doxorubicin injection; Doxorubicin liposome; SD rat; Repeated dose toxicity

.21 ZhWsrdd 54525 @t SD KB 90 H, i
52 BENLS R 3 4L, BRI IR 2 3 Hh AL R R
SR (1 mg/kg) FIZFE L AR E SR (1 mg/kg)
A, 2510 ml/kg, 00 I8 21 ik 45 T 45 4%
FUEBRERIK  BE 3 d 2825 1 Ik, ESELA 2 13 IR, 152y
WA 4 5,

1.2.2  FIEEIHKYE AR A0 45 R 5 E Xt
lar, KB 30 H,BENL K 3 4, il 23
RIS 1.5.1.0.,0.5 mg/kg =540, ik Za
25,53 d 4525 1 A2 13 IR, S5 ER,0.5
mg/kg FIRAL 10 Ry aiBeis  RE e R T
F%;1. 0 mg/kg 4] 10 R 2 ;1.5 mg/
ke FIEA T4525 8 WRIET- 2 H, AR 46 %
FHSh Y RERE T 32 5705 1 mg/kg PEAT IF N EEIE LA
1.2.3  EERIGTAISS RAEH . A 3 KFkE 1| IIAE
A, R K FINRAE . KR4 25)5 72
h BAE 20 Ry, 2 W25 R 10 R R s
i 3 Bl KR L AT 0V 2% B ot v A Ak 2 A T 3 1
LU A2 SR AR AR SR A BB Ll A 2
BENEASFRE I AR RA (NERF R 8L = Ede &
/KT x 100,807 K g/100 g KE) . B4 Mg
FER AR TR 2 , M HE Yo, b T Bl 4U2F
Kidr

1.2.4 Btk A « £5 3R, 4 L
B K, P<0.05 HERAGITFERE L,

2 R

2.1 —REMEER

IR B2 S R BT AT SR RN, 2R
Eb SR 5 IRV G VR 22 38 b R T VAL A i 2
58% M1 34% W s Bz Bk AR Al i B, 232
LR R AR TR S 20 25% 5 M IR Bz Bk AT A T
Vi, 2272 LR T G VA S W O R BB R AT A
97 AE LGB B8 R 8% o BRIt B N 95 AP R WL
HE 58 RN,
2.2 HEREBREXMN

ST AL L3, 22 28 L B RR o A 1 S Fn
LRSI 1 mg/kg 5 T AR SD K
R B 14 B S 99 % 5 % R R BRI B R i )N
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SR R AR I Kk 22, 2R LA
JI A S 5 22 2 HU R T R E A, AR R R
Xt R BRI g S AR — 35, T W 25 57 . P X B
PRI B (E 1),
2.3 MEZFA0I0 & E N FIEREN
HEGEERET, 5 R R, 2 R AR
JERA TR SR 22 3 L T SR P 4K R Y 2 A
FrH PLT Fhi s A AL 2= 48 Anh ALB B4, BUN
FUALT Fhar, R 52 30 45 o i R 41 3h 4 i 9 2B b 2
BhRA DL KA, ALB B4R, BUN F ALT FH , il
W PR PR IR IE 0 . AR b 45 25 45 R
HMSRA WS, ZFHERRKTERHESZ
LA T SR b A, A R R R R R DL R AR A
A -3, ZRLHITFEEX(P>0.05) (F

O RN R 2R B8 K e it 3 B0/ 5 TR &2 101 45
AR R B S R R B 52 R BN, LB RS R A
KSR, ZRWERTREI RS 2L WAE
SR EE AR RS R 6 R SRR 2% R B0 i AR —
H, LG #F2ER(P>0.05), WWE2,
2.5 HALREFRELER

PR AT 45 R R, 232 B T AT AL 40%
Sl B AR, B SR IN B IO B A 5 Ak /N
BN UL TSR R LT Y Y T, R NS
BT :30% sl H B0 I A2 | 30K 0 JILET 2 Wt
2L Vs BRSU Sr AEAZ T % 5 T 22 22 b L R oA
TR 20 0 H BRSO 00 B AR 1Y) EE 2R 43 1
20% 1 3% 78 RIARI]  (H557E LR AR T 2 58
PTG AL, A B S LR PR LU 20%

1), FoAy, FEFRI N S I 4IRS A A b b TR 4%
2.4 BEBREHFHIZZM AEREALIE S BRI B, ORI e AR 45 24
S5EFI A L, 2R I RIR R E SRR ZEAORIR I W4 oA B SR LR AR T S PR A2
220 LU B T B Y 2 K B4 24 45 TR R A2 1 4 SEAR RS SR P S B L 2,
2514 S04
—ER AR R A A — I R e B A
270 ek = A4 4501 == ELE NS B
=i ==t L C z — AR C
= 250 —:r 400+
;- 230 2 3504
%yu 3 3004
" %
¥ (RH1] 2504
[ e B T S el
1234567 891011121314151617 1234 567 891010121314151617
A5 Days BRI 85 Days
B 1 25 RN TR 5 R 22 22 bh AL R SO R U EE (145 )

Fig.1 Effects of doxorubicin liposome injection and doxorubicin injection on body weight of the rats

R LRI TE O 22 3¢ U R TE SO R SR R A AL AR PRI ( x £5)

Tab.1 Effects of doxorubicin liposome injection and doxorubicin injection on blood biochemistry and hematology of the rats( x +s)

St FAHILEIRI FRILE i
Abnormal indexes . “(Iﬁj"{ﬁléﬂ L {Iﬂﬂ‘{ﬁl?ﬂ . 3 R4
Doxorubicin liposome injection Doxorubicin injection Solvent control
4525455 End of dosing PLT (10°/L) 1191 =163 " 1166 =108 ** 986 +179
ALB (g/L) 34.22 £2.92* 33.27 £2.79 37.09 £1.77
BUN (mmol/L) 8.76 +1.72" 9.78 +2.44 ™ 6.62 £0.92
ALT (U/L) 72.81 £7.94 70.34 +7.58 39.49 +7.99
PR LR End of recovery
ALB (g/L) 35.54+1.63 " 33.31+1.72" 37.36 1. 15
BUN (mmol/L) 8.49+1.98" 8.95+2.73" 6.06 £0. 81
ALT (U/L) 60.75 +15. 16 63.95+12.60" 46.51 +8.49
T ™ P<0.01," P<0.05 vs. IWFIXT B P >0.05, 23 HENRFARARAL os. 2RI,

Note: ™ P <0.01," P<0.05 vs. the solvent control group; P >0.05, doxorubicin liposome injection group vs. doxorubicin injection group.
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K2 ZCERNRFRE RN 23 LB O R R R (x +5. g/100g IRTH)

Tab.2 Effects of doxorubicin liposome injection and doxorubicin injection on the organ coefficients of

rats( x +s,2/100 g body weight)

E2 403/ 05 00 el
. N 2
St b PS4 Zi A
. . TEST
Abnormal indexes Doxorubicin L Solvent
. L Doxorubicin injection
liposome injection control
2525255 End of dosing
L E Heart 0.372 £0.037 " 0.386 £0.055 " 0.321 £0. 032
B A Kidney 1.167 £0. 126~ 1.332 £0. 180 ™ 0.812 +0.072
M BE Thymus 0.087 +0.053 " 0.086 £0. 031 ™ 0. 162 +0. 027
PR INZE R End of recovery
L JIE Heart 0.348 £0.042 " 0.356 £0.024 " 0.293 +0. 040
B E Kidney 1.022 £0.082 " 1.245 £0.389 " 0.738 +0. 022
Ji B Thymus 0.101 +0.016 * 0.103 £0.018 " 0. 151 +£0.032
2L Testicle 0.303 £0. 035 ™ 0.282 £0.019 ™ 0. 747 +0. 059
B} 52 Epididymis 0.284 +0.069 * 0.273 £0.087 " 0.370 +0. 046

H: ™ P<0.01,* P<0.05 vs IHIXIRL; P>0.05, 27 ENEFIRES R vs 27 B TSR,

Note. ™ P <0.01," P<0.05 vs. solvent control group; P >0.05, doxorubicin liposome injection group vs. doxorubicin injection group.

?3‘_:A:ﬁﬂx“'%HE;B:E”%”‘%‘HE;C:EEAE‘EE;D:E%‘UDHE;E:ﬁ@%ﬂ;F:E%"%RO (#8R =100 wm)

2 HYUREES HE Jem st

Note. A. Lesions in the kidney; B. Normal kidney; C. Lesions in the heart; D. Normal heart; E. Lesions in the testis;

F. Normal testis. (Bar =100 pwm).

Fig.2 Histological changes of the rat kidney, heart and testicle. HE staining
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3 itig

B AR A IR T A 1 A T Sl DL A 2
Z—, BB R A B R 4 B i e KR,
I A AT A A R R R v
A FNEE FRE T W] I v R AR ) #E ) o v
ARTFOURRTE B /N AL . B I 1% P B 240 B I R
BRI | R ) e R M PN R AN e A 4 4 L T & A
B ARARGE R, 2252 b B T B TR R 22 52 e AR AR TR
MR B AL K RS o BUN B 2 T+ &5, 17 BUN J2&
BSR4 10 R S RS AR R AR RO K,
FR2EAG AT 25 R B I 4 AE A 2O B AR TR 4y
UEBH B 2 0 2 L [ 2R

JFRER AR EZ R i E, K0 29w 78
JF AR I8 A R K3 |, 5025 5 1k 24 0 1 A
Mo ALB JEJFFNEA LA A PR 1 0T, 2 i v 222
(25 T, 3 h & e, R RS AE T
JE G B, AP 0 B O A0 0 R B P A, 2R
Wi, R R K R SR AL, IR T 51 o [
o ALT J2 20 B4 475 R ke 2 il i b A g, B
O WU L FEA () JUE 25 41 2 4 B h 30, 5 AR )T
e AR, 5 AST M EE, 76 HUE RS o Y 4 A
B AT AT R0 R AE R bR ARG 45
RN, 272 R T R 22 28 L B R I A T i
HRRUMIEH ALB B EFEAL, ALT B B 7 &, (2%
PHEERG A A UL A2 150 B R 3 AT 5 | R R T i 4
i, TCAF TR AL

R R Bos, Z R LR FHRMEZ T LA
J IO Y SR YRGA W] 5 | 7S R BRUA [R) R B A T s | B Ik
iz LW PLT k2>, o0 JIE | i Ji R 52 0L 2R R
T O UE RS2 U A G B S AR BB L R B
TR B 2R 25 A8 349 A R A 45 o, 1 B 52
SUREPEI AT A — 8 AW S RN, 25 AR I 4 R o
BT, 2252 bR VR GHROR 22 22 L B TR B AR e S 1
PEREAS T — 20, B Bk v & g8 IE B E O
JUE M B AN S2 L

AHFFE A B ) £ B R 5E £ 3 A IR AR
SR 2 22 e B SO s IR A e, kR

Gy TR LYINERE , ASHIESE R Bl R A5 T 27 1 577
i1 mg/kg KN H 24525, 045 R B, 8
PIE RS T — 8 (R A 2=
S Bz REE MR BLAE B B AN R B, 2 R AR
SRR S R30Sk 58% 1 25% WA ki T &
F R TESIIR G 34% 1 8% o B WEALCIEJG BRAF 4G
LR N, 252 R R AR R SR AR R4y R
20% F1 3% , B RAR T 22 52 [0 B T S WY 40% Fi
30% o PAE NI MR ZR G0 W B R 52 U A 2 7 25
A3 RAAEW W25 5%, WIB o R IR 2 3 1
SR AR 750 [0 385 3 o) 350 AH B, AR AR AT Sk 1T R
SRR AR, E U0 v] $ 5 25 1 B R R R 1)
JigE 2 2 ) 4 AR A5, [RS8 i
KNG HNFRKEZ vp R G, W& R ] 45 2
Z R MR P b FagokEs, RA B A8
G, 2R R A TR, ] 4 B R 4%
T, B R G EEECT ) R AR T B 2 R
R B — T, UNREAG 22 32 BU A2 2 SR80 00 JEE R
B (ELIR] B AT BB Sk A I i) — 1T, Qv n Bz ik
BEPESE,

Sk
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(Zeat7/RX =R il POWAN e T S €y ey = b= AL
REE" R
(1. _BASG@E KL S AR ERE, B 2002405 2. T EAEY SR E S8 E, B 200240)

[WE] HEH HERAFEFEEY RS RIEIR S RE R, Ak 60 WUEtER
BH/INERBEAIL S 4 2% P R R IHER 0.5 o/kg RTE 1. 0 g/kg IREE AN 1.5 g/kg (R E A Wi M &AL
S, % HR 2 A P A 3R KA THE B IR 30 d., AEARIRE B S, & 4130 W I s V5 0 1 b 224, 38 A B AE R S S
BN LR IRIR O T AR S AR A D B LA ikt pe., &R S8 mFI R4 b, bR 2 A 6 Y iR
BT E AL T DL S K T SR AR B A IR] (P <0.05) . S0 BR IG, S R h A L, horl A B 4R S
GSH-Px 1% J1(P <0.01) W34 SOD & /1 (P < 0.05), SXF ML, il &2 MDA Fil 8-1SO-PCF2a & HEH
BEREM(P< 0.05), &t R MZEY IR MDA AR A2 2/ B BE IR | 32 & ML BT & fk B 1 /R, BLALE
1. Og/kg PREE i P AR A b 3

[%821R] R IRPESTEALT  BIIE S5 DU ALk B Bl BN B

[HE52S] R-33 [ XErFRIRE]) A [ XEHS]1671-7856(2016)06-0028-04

doi: 10.3969. . issn. 1671 —7856. 2016. 06. 006

Effects of microbe-derived antioxidant on sleep and
antioxidant ability in the rat

YU Si-jia'?, XU Jian-xiong'*
(1. School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghai Key Laboratory of Veterinary Biotechnology, Shanghai 200240, China)

[ Abstract] Objective  To investigate the effect of different doses of microbe-derived antioxidant on sleep and
antioxidant ability in mice. Methods  Sixty male Kunming mice with similar body weight were randomly divided into 4
groups. The control group received normal saline, and the experimental groups received microbe-derived antioxidant in a
dose of 0.5 g/kg bw, 1.0 g/kg bw or 1. 5 g/kg bw once per day, respectively. The experiment period was 30 days. At the
end of experiment, the mice of each group were intraperitoneally injected sodium pentobarbital to induce sleep. The mice
fall sleep was judged by righting reflex. After the test of sleep, blood was taken for detection of serum antioxidant ability.
Results  Compared with the low dose and high dose groups, the middle dose group showed a significantly prolonged
sodium pentobarbital-induced sleeping time (P <0.05). Compared with the control group, low and high dose groups, the
middle dose group had highly significantly increased GSH-Px activity (P <0.01) and significantly increased content of
SOD. Under these conditions, the middle dose group reduced both the contents of MDA and 8-ISO-PGF2a (P <0.05)
compared with the control group. Conclusions  Our results suggest that microbe-derived antioxidant exerts effect on sleep

and antioxidant ability in rats. Supplement of 1.0 g/kg bw/d shows the most significant effects.

[MEERN I ARBE1992 - ), Lo, HF 5875 [ sh 8 3= SRR E-mail; scarlettyu@ yeah. net,,
(B IEE I AREME (1962 - ), 55 38082 i AR5 07 1) S B % Email: jxxul962@ sjtu. edu. cn,
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[ Key words]

PRI L2 B R AN AR 16 5 AR, RIRE
JEA RPE AT IE A 3 B B2 R 2 — RIRE
FE IO B B TC VA DR 5 B IROR S, 3 BB IR AN 2
SUBROA B AR 457 B B e % . 2R IR AR AT 23 47 FR A
KA H TR o LG B, RTG T R IR 25
FEORA S R B IR 2y (H Al ] 2 A
MBI RIVEHT, R AT A 22 4 o R0CH) PRAEE i J8EA
BB TS A o BRI 5 R s v R e 2 2R 4 T B0 B
AR, T I 2 A e o T AN A S T 7R
B2 R A DR A 3R AR 5 B B AT LA B AR A o
M2 LS fil A% 128 2 e, By 32 M AR el = B
13, 5 RS20 M B i S5 i 4 T K 3l o P I 5 #2200
AR A L T K i 2O A B IR T RE Ak 2k
S YRR RS T A ol ik E BRI 51 K
AL B, DT 40 66 i o ied 484 o T A W DR e
AU 2 h — 28 ELAT BT S8 A A P A9 A AS B LA
LA PR RE T1 B TR W) K e - W A i, AR
A0 Ao TR MR/ B A ] 790 Gl A R BT S8 A, $R5T
HXF/INERAC SR BE 7 B B HIS 149 52 W) , S BIF 0 A1 3 e
MG PO HR et 2 o B LA IR

1 #RFn7E

1.1 ##
L1 AR AR i A S T
AR R 207 SR IARYL VD RAE RS el
ZEAURT TR FLIRAT TR | S R AT T | Y 19 B 25 4 T
YA RS KRG, BRI W an  KTE
HTHEMT T AR, &4 VC . VE FEE, SOD,
BIEH K R AR A 2 AP i T R B & B AT
EEL7/8
112 SRy .60 HOg ik otk R W/, iR
15 ~ 18 g, W H i3 ve SE i sh A BR 2 w) (170 m]
HE*S : SCXK (7 2007 - 0005)
113 S8l i 3F b 4% e H K o 4801k 4 il
(GSH-px) . i A4k W) B AL i (SOD) ¥ J1 N 1%
(MDA) 8-FHIH IR & F2a (8-1SO-PGF2ar ) #6: iMlj3x;
I B e s AR ) TR S

PG 220 0 T RS THARA IR A H]
1.2 FHik
1.2.1 Zhmd S8 /NRBEPL R 4 41, R4

Microbe-derived antioxidant; Righting reflex; Antioxidant ability; Sleep; Rat

15 52000 g X B AR (L-MA) (H (M-MA) | &5
wA(H-MA) , A4/ RIERIERH R (A -
TR SR S S g S A PR A W] ) | S8R 2H 43 R 0. 5
o/kg KT 1.0 g/kg KT 1.5 g/kg REGAEYIR
PEBUAEART , X e 2 R S AR Y AR B R OK  E
FEN 0.2 mL/10 g (R, B RER 1 IR, L5/
RS T L1288 Kol S AV B sh =N,
HH#ES5OK, R il R (22 ~25)C,
AHRHEEE N 50% ~60% ,EIRIARE 4 12 h,

1.2.2  MEFEHR AT .
1.2.2. 1 FER G By -k B A B B S8 - 78 AR YR E

B 15 min J5 , RIS Y)H% 57 mg/kg 1R 5 75 1E I
TS 28, SR 0.1 mg/10 ¢ IREE, DI/
BRI IE S ST 25 1 min RLE A g ABE 30 07 s o,
E RS 2 B 5 3k B sF () Sy 20y 4 i B ] 3 SR
N B By B80S B HIRG s [

1.2.2.2 PrAACTRARIE . (1) FE SRS % . B
IERGHAT S5 A5, /N B IR BRCR 1ML, 3 800 1/min
B0 10 min, A ML (2) WEFEIRS Ik $5 I
T e A ARG D 3k 79 0 B A % I VR P A e IR
ALY (GSH-px ) |8 A L) B AL (SOD) 1 77 |
N[ (MDA) 8-FHIFI R ZE F2(8-1SO-PCR2a) iX
VAR BRI TR

1.2.3  Geat2e 0y e a1 5 43 #7 R T SPSS
17.0 WP 2R 07 225007, JF ) LSD ik fTr 2 8 I
B3 ILL P <0.05 P <0.01 M2 5 i 3 5 B 3%
FIWERIE, 25RO R AR TR

2 FR

2.1 JRBLLZINIE /R AERR L E

MR TR FESCER A5 X REZH Y A e
SEUD I A BE ) )8 T A O IR A
ARG S A A e ) A B sl 9 K ) R
WEZH I 2 0 1. 8 £, VUZH ZhHy %) e A v AR 00 25 5= I
W, 2 5 AR R 2 R R A, D
SRR RERR I [A] 325 T e i H 222 5 BT (P
<0.05) . H5 i 2H M AR AR R] 2 TS AR IRAL (P >
0.05) ,ogeit 2@ L, R i cE Y v bt
SRR HE K 3 T B 22 /) Bl 1% B B B (1) A 412
ER,
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Tab.1 The effect of microbe-derived antioxidant on duration of sleep induced by pentobarbital sodium

20 5 B H) INZZE7E EE B 7B 4R 9 (min) R B Fi 1] ( miin )
Xf R ZH 15 5 18.60 +0.55 29.00 +0.00ab
RS20 15 10 20.00 £4.03 26.90 +7.55b
A 15 9 20.00 2. 87 36.33 £2.00a
gl 15 7 20.00 +2.83 28.14 £6.96b

A 5 P AEAF /NG FARFRR 225 .3 (P <0.05) , MiAHE FARR/R W #E 2 5(P>0.05),

Note. The different lowercase superscript means significant difference( P <0.05) , the same superscript means no significant difference( P >0.05)in the

same column.

F2 /DRULTETTEILRE

Tab.2 The antioxidant ability of the mouse serum

i GSH-px SOD MDA 8 — IS0 - PGF2a
(U) (U/ml) (nmol/ml) (pg/ml)
Xif HE2H 492.84 +168.98B 115.86 £12.76B 13.35 +2.81aA 59.31 +8.52a
R 20 398.03 +£117.11B 149. 83 £24.59bA 8.63+1.21cB 50.96 +8.57b
A 696.30 +202.94A 176.45 +21.65aA 10.93 +2.43b 52.07 £7.70b
e 1) it 44 483.62 +50.17B 150.08 +23.08bA 12.17 +3. 64ab 53.99 +9.65ab

T AEF =5 A RNG EFRRR 25 83 (P <0.05) , ARRE EARFRIER HERIAR (P <0.01)  MAR B LARRR 0 83% 25

(P>0.05),

Note. The different lowercase superscript means significant difference( P <0.05) ,the different uppercase means very significant difference( P <0.01) ,

the same superscript means no significant difference( P >0.05)in the same column.

2.2 MmiFmEHEE

MFE 2 AT LU, Rl a4 GSH-px 16 1 5
oA A 2HAH LA B 3 B 2 (P < 0.01) IG5
ZH R R ) 2 5 0 BR A A EU A T R, (H TE SR T2
Z5(P>0.05), XFT SOD &, #5721 5 %t g
AR, #A R & (P <0.01) , Hrh bl &
11 SOD & it fie s, B SRR AL & f i 4L AR A
WEER (P <0.05), mHla 48856 &4 SoOD
SRARS, HXRITEE L (P >0.05), XF
MDA i, 250 & 4 5 % A AH B, 535 AS TRl R
IR, XA SMF EH2ERHEE (P <
0.01), 59 flEA2EREE(P<0.05), SEi®
HEFTREME(P>0.05), XFTF 8-ISO-PCF2a, 4%
L2 5% RZ A L, 5 A R R R B A B AR, X I
A EHM PR EAZE R B E(P<0.05), H
HEflEfER IR EE(P>0.05),

3 itig
3.1 AEFEHNREWFERERSL T3/ R EER
SEA

WFFER B, IR 5 AL B AR B — E 1R
U PUATTR A RGE S AR IR, A
5y % BB NG B A AR T, T R AR - 5
P SO R0 TP AR 2 R AT IR . L B
MR P T 19 4 e B Jo AR AR R AR JEE 1 52 39 4 A 17
ISR

Tkeda M 2551 (2005) 7E 245 /N B = 0% LA 100
WL/10 h 978 3 A R T FE i S8 Ak & ( TBHP, — Ff
s AR B SE G H R, 0. 1 wmol/L () TBHP #E
0% 408 35 K A PRt HR 50 B A A4 s ] ( NREM ) Ape
AR ShBEAR I A] ( REM) | i REM f4 ZE 1 RE % i) 2 1%
T A BEAR AT ], (HARZEHE & (1 wmol/L) , Hif
MRAF R I A #5755 (10 wmol/L) TBHP J
/DT NREM, 7R H T i 35 1 B B 0 1 %50
77 A 1 D R AT 82 PR v v FE 1) TBHP T 7 AR 1Y 48
I BRSO AT DX X 3 e 42 (e MRS R A L ) 4
il Z 205, EESHREE TBHP B, Jf A RE
L2 1) 1 55 DX BREIE () SR AR 3547, X — 2508 S AR SE 50
MIEERA —Em—BhE, SCRRE R W], 7 A AR
TR E A, /N BB IR I ) e K, AN 2 AT LUER
& S22 ) MDA DA K 8-1SO-PGF2a 5 %7 IR ZH A
e, A W R, AR SR R N B T
AALIR 7, T A A R B AR AR A —
FE LG 1A AR AR, TR A v R 2
i}, GSH-px F1 SOD i 7 . 3 i T Hofh /) el ot
HAE DL T A 4 T BT AR R B B SR AR IR
53 SO [ENE=R AR € 1nE7iB 4 A1 W A )
F AR 2 /0 B B B P ) s e TR L
FRI e /N R A A S Fsf 1]

MRIEASSL 5 2 2 AT A gE ) A W TR e
AAFIEA BEMPTEILEE S, b &7 886 mgy/
100 g # 51 GSH, GSH J&—Fh H ZL AT A AL 7
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T AL LA I HE K (GSSG ) AT i1 GSH #5408 i, 2
— 7o B P M R 0 40 I, A A R A2 AR 1) 5 fish K
- LGB 08 1 ) b 28 4% 8 1 X A ML FE 10 ~ 100
nmol/ L Ji Fl 7 S A AL I B H BK ( GSSG ) Fllids Ji 7Y
A WEH B S 56 op & B, GSSH K GSH %o i B ik 7]
PIVEH 2 BB B # . 7E 25 nmol (GSSG) F1 50
nmol ( GSH) A 43 71 52 Bl b & i i o), X — 4
W GASEG A A2 B A O 1R B R/ Y
H 1)t 2 s A FIR FF ) S 2 vy A0 R B /D BT
I AR ][] ik — BB it Ze AR
3.2 ARFIENHEMBEERSLFNRRE
LR R BN

AFE 2 Hn] DL T T PR A R
AL, /NEUEY GSH-px Al SOD 7% 77 8 2 = T HeAtb
iR, HAR A @R 4L MDA Al 8-1SO-PGF2«
(R B AR T X R 2, 28 B R T, A R v
LA — B A AL DR, (BB S Ak AR IR Bl
EPUAALFIF = R ImE N, 78 1.0 ¢/kg KHE/d
Fl AR b, U B R R PR S S B
i EARVER, ek E B A PR AR AU R
SR FENUARSTEAAE F ST AT R (5 40 Ak s
FEE ) ARSI R AR — R LR E T X —
R, HIR ROS AT U ANRURIAR 7 R , 4 (i & A= 4
el Ak, 2 AR BT i AR, K il i T —
M5 ;0] 5| & 40 N B 48 AL, SRR IR 45, 175 &% DNA
SEFMEIR A b AR S S MR T E S, A
AN A At (U I R A AR A A A
Y ROS X e R4 AY 1E % DOk (A5 15 515 S M
eopiEys) BA o EENEXT . e
P2 ANRE N, IE 5 A BRI BE A0 2 R T 4 = K Y
ROS, H A Z4iaxt ROS ¢ BE (1) A8 AL RE RS AE 580
TR R I, RIS, 5% & B0, ROS 7T 3§ ik 14 A Jik
B EAE S M RUERPED | X R W, ROS AT REAE h 40 i
WA AT A 2 W, I — B 550 A 4 i
SNRBE R AM A T

g5 b IE R A A MR EL Y ROS Ab T F- £
RES TR AR S AR B R R oy

FIVERT . 474 BRACOE T W i S AL 7 o B 7 B
ROS, T 5 B A b i Ji 2 A, B v] 35 A 4 A 5 3
L, il & AL R AR A R A R S
w) AR < W ST 51 I 1 B0 N = R i DOR VIR T o)
T AR SR A F T P AR R A e A7
FEE MR AAL TS ZE RT E TR, B 3 19 5] )
PUAA T BT E AN 1) R H5 A o B

4 it

1.0 g/kg. d PRE A IR PEDT AL AT L
SEHER /N B I 0 L 2 AR IR B R 1] ) 254 = GSH-
Px A1 SOD i J1, & %% MDA Al 8-1S0-PGF2a 7
S, UL AR P U DT AR R A R /DN BRI | 42
EALABTEARE T OVERT, BLAE 1.0 o/kg (REE T i
TR

SE Lk

(1] EHME, XK AABOIREY S5 P& RS ER
[J]. HEFREEESIGER, 2011, 32(3): 107 - 112.

[2] R, TV, 220500 MEORALHI AR AES (1], IR
PIRHERR, 2005, 10 18 -20.

[ 3] Ikeda M, Tkeda-Sagara M, Okada T, et al. Brain oxidation is an
initial process in sleep induction [ J]. Neuroscience, 2005, 130
(4): 1029 - 1040.

(4] M/hid, IMELE MRERRE. S Y BT A AR % R BB A
e EOEZ M ER [1]. EEEL, 2010, 22 11 -15.

[5] ZBRZ, Mi/hik, MREkE. S Y bt A A0 50 %0 & A 1
R 15 R AR RHEOR R E B O A A s e (0], Rk Coll,
2008, 20: 32 -34.

[ 6] Inoué S, Honda K, Komoda Y. Sleep as neuronal detoxification
and restitution [ J]. Behav Brain Res, 1995, 69(1): 91 -96.

(7] Bifh, phded, Sok, &5 —Sefp 4 esm o do e e e
LB [J]. S E TR, 2012, 24(4) : 595 - 605.

[ 8] SHK, mdkde, ek, 55 SALN0MS BIEAEmT: (1],
T LR BE A, 2015, 25(2) @ 54 -60.

[ 9] LohK, Deng H, Fukushima A, et al. Reactive oxygen species
enhance insulin sensitivity [ J]. Cell Metab, 2009, 10(4) : 260
-272.

(&EB#3)2016 -03 - 28



2016 476 /1 o [ H A 2 2 R June, 2016
¥208 Holl CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 26 No. 6

e

O )

56 RAE PN B /)N BR T ) A5 T R
ML A AR A 38 B 18 0 A

RILH RBE K # L, EAF R B R

(1. FEmdEEIR AR KGR TRl o, S8 AT, #ids 830001 ;
2. HERAEEIR FR X SCR s it oE ol , BB ORSE B 830001)

[#WZE] BB #7 SPF e KM AN/ RIKE K BN E & R A A SRS =Rt
& LL28 Hik K 56 HSIEH KM /NSt BT, LAE] H % 5 K 1 P /N RO SERG 4R, 439000 2 /N RO | R 2 )
A DM A B A AR, R 5 28 Hily KM /NRAH ELES, IR H & BN RS TS AR TEG 58 3
556 At KM /N EEEE . (1) /NEARE O BF 8 S R ENEREFWAERITEE X (P<0.055K P <
0.01) o (2) M= H A B o « W BRAYST33 1/NAOFR BR | iliL/NAR 43A7 B 2 DA R BB 11 4 M ol /AR 9k 28 4
WEZRAGITFEE L (P <0.01), (3) MR AE b2 2 5000 s S B R B PR IR A 4908 B 0 ) R R T %
W AEA MRNRE M EEEEFASRH R (P<0.05 8 P<0.01), it 56 H#AAWE/NRSEA
% KM /NEURE L, (A e B SR BN 25 8 A DL G R AR AR AR — 22 5. DR AE R AT LUN R A LIRS %

[88iR] SeRMEE AR/ R LSS B & R Aehs ; A b8 bn

[HE52S] R-33 [ > ERFRIZAB] A [ XE=E 42 )1671-7856 (2016 ) 06-0032-05

doi: 10.3969. j. issn. 1671 —7856. 2016. 06. 007

Analysis of the main organs, hematological and
biochemical indexes in congenital cataract mice

YUAN Jiang-ling' , XU Xiao-hui', ZHANG Yan® , HUANG Rui-fang' , XIONG Jin', CHEN Xin-ru’
(1. Center for Disease Control and Prevention of Xinjiang Autonomous Region, Urumgqi 830001, China;

2. Laboratory Animal Center of Xinjiang Autonomous Region, Urumqi 830001, China)

[ Abstract] Objective  To establish the baseline data of body weight, main organ weights, hematological and
biochemical indexes in SPF congenital cataract mice. Methods Body weight, main organs weights, hematological and
biochemical indexes of the congenital cataract mice were determined at 28 days and 56 days of age, respectively. Normal
KM mice in the same age were taken as control. Results There were no statistically significant differences in all indexes of
the mice at 28 days of age. Compared with the 56-day old normal KM mice; (1) Statistically significant differences were
found in the body weight, and weights of the heart, liver, spleen, lung, kidney and testis (P <0.05 or P <0.01; (2)
Statistically significant differences were found in hematological indexes WBC, PLT, MPV, LYMP, PDW for female mice
and MPV, PDW for male mice (P <0.01); (3) Among the biochemical indexes, there were also statistically significant
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differences in UREA, ALP, TP, UA, TG, GLU for female and ALT, ALP, TP, ALB, UA, GLU for male mice.

Conclusions

There are statistical differences in the body weight, main organ weights, hematological indexes and

biochemical indexes between the congenital cataract mice and normal KM mice at 56 days of age. These results may provide

a useful reference for future research.
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Tab.1 Comparison of the main organ weights and coefficient between SPF normal KM mice and SPF congenital cataract mice

KM /N, KM mice

EIUNE Congenital cataract mice

B%
H 28 H i 28 -day old 56 H i 56-day old 28 Hi% 28-day old 56 Hi% 56-day old
Parameters
? 5 ? ) Q 5 ? 5
R (g) BW 21.3 1.1 22.8+1.1 33.5+2.0 36.9 2.1 21.2£1.2 2.6+1.4  31.3x1.8"  34.6£1.9"
LE (mg) 124 £27.23 131 +26.42 183 £23.73 212 £18.74 122 £27.33 124 £25.38 168 +23.35" 197 £25.23"
AL (%) 0.58 0. 10 0.57 £0.09 0.55+0.05 0.57 £0.02 0.57 £0. 10 0.54£0.08  0.54 £0.04 0.57 £0.05
Heart coefficient
FFE (mg) 1010 £195.68 1137 +£205.31 1541 £125.82 1511 £128.99 1004 £210.57 1116 £219.24 1438 £144.51 " 1426 +114.46 "
MHKHC(%) 4.71 £0.70 4.96 £0.71 4.59 £0.21 4.09 £0.15 4.71 £0.72 4.90 £0.67  4.59 £0.19 4.11 £0. 16
Liver coefficient
JEAE (mg) 77 £16.71 91 +16.38 87 6.3 82 +9.01 76 £16.71 89 £17.45 81 £7.0™ 73+16.18"
I %
MERELC 0) 0.36 0. 06 0.39 +0. 06 0.26 +0.01 0.22 +0.02 0.36 +0. 06 0.39+0.05 0.26 +0.01 0.21 +0.04
Spleen coefficient
Jifti (mg) 162 +32.31 178 +37.71 199 +18. 88 217 +24.32 161 £32.74 176 £39.69 186 £19.50 * 200 £27.22*
i %%
Hf‘ﬁiﬂﬁ(o) 0.75 £0. 12 0.78 +0. 13 0.59 +£0.03 0.59 +£0.03 0.75 +0. 12 0.77+0.13  0.60+0.03 0.58 +0.05
Lung coefficient
B (mg) 29 +47. 66 328 +34.82 442 £32.35 634 +33.07 292 +50. 50 32+38.79  412+36.75" 598 +£31.06 ™
HEMSLK(%) 1.38 0. 16 1.43 £0.09 1.32 £0.05 1.72 £0.01 1.37 £0. 16 1.42+0.09 1.32+0.04 1.73 £0.02
Kidney coefficient
B AR (mg) 7+1.4 7+1.31 7+1.23 8+1.15 7+1.4 7+1.31 7+1.46 7 +0.86
HEPREL(% ) .. 0.03 £0.01 0.03 +0.00 0.02 £0.00 0.02 £0.00 0.03 £0.01 0.03+£0.00 0.02+0.00 0.02 £0.00
Adrenal gland coefficient
Ji R (mg) 118 +28.25 113 £25.69 124 +26.78 94 +16.24 117 £29.35 111 £26.99 116 £26.98 89 +14.95
Hﬂ;ﬁiﬂﬁ(%)u . 0.55 +0. 11 0.49 £0.09 0.37 £0.06 0.25+0.03 0.55 £0. 11 0.49£0.09  0.37 £0.06 0.26 £0.03
Thymus gland coefficient
BRI (mg) 14+2.83 124 +13.61 28 £3.97 244 +13.27 12+3.09 122+15.04 26 +4.16 231 +12.34*
HEPREL(% ) 0.06 +0.01 0.54 +0.04 0.08 +0.01 0.66 +0.01 0.06 +0.01 0.54+0.04  0.08 +0.01 0.67 +0.01

Testis/ Ovary coefficient

12 A H B R P E PR NRS KM N R B : * P <0.05, ™ P <0. 01

Note. Comparison between the congenital cataract mice and normal KM mice of the same age, * P <0.05, ™ P <0.01.
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Tab.2 Comparison of hematological indexes between the SPF normal KM mice and SPF congenital cataract mice

KM /N KM mice [ A /N KL Congenital cataract mice

F845 Indexes

? 3 ? )

WBC ( x10°/1.) 4.06 +=1.00 4.91 +1.56 7.16 £1.06 ™ 6.69 +1.70
RBC ( x10"2/L) 9.94 +0.92 9.98 £0.35 10.25 +2.45 9.67 +1.82
HGB (g/L) 154.75 +6. 80 154.86 +7.97 158.75 +28.51 142.8 +17.29
HCT (%) 51.03 £1.56 51.23 £2.22 54.79 £3.83 50.68 +£3.03
PLT ( x10°/1.) 1313 £133.71 1130. 74 +159. 06 903. 85 +165.48 ™ 1089 +156. 66
MPV (L) 7.58 0. 51 7.09 +£0.23 6.26 £0. 15 ™ 6.13 £0.22 ™
MCV ({L) 51.6 £3.28 51.37£1.73 55.81 £13.60 53.9 £11.24
MCH (pg) 16. 65 +0. 80 15.54 £0.92 15.71 £1.21 14.93 +£1.39
MCHC (g/L) 303. 13 £8. 04 302.69 £13. 67 288. 60 +39.09 281.8 £27.48
MEUT (% ) 0.57 +0.23 0.74 0. 40 0.73 +0.13 0.90 +0. 17
LYMP (% ) 3.16 £0.79 3.66 £0.99 6.15+0.86™ 5.12 £1.08
MONO (%) 0. 19 +0. 06 0.32 £0. 14 0.19 £0. 11 0.27 £0.11
EO (%) 0. 14 +0. 07 0.18 0. 12 0.09 +0. 04 0.15 +0.03
BASO (% ) 0.01 +0.01 0.00 +0. 01 0.00 =0. 01 0.00 +0. 01
RDW (CV% ) 32.56 £2.97 36.37 £6.72 36.46 +4.90 35.85+£3.28
PDW (CV% ) 8.89 +0.77 8.23 £0.26 7.06 £0.46 6.58 £0.17 ™

R H A ENRES KM NI . * P <0.05, ™ P <0.01

Note. Comparison between the congenital cataract mice and normal KM mice of the same age, * P <0.05, ™ P <0.01.

£33 SPF U AHNE/NRS KM /N BUMTR A (L2258 55 10 Hr ik

Tab.3 Comparison of hematological indexes between the SPF normal KM mice and SPF congenital cataract mice

KM /N, KM mice B ZIN B Congenital cataract mice

FEHF Indexes

? 5 ? 5
CRE (wmol/L) 26. 63 +£10. 38 26.88 £7.77 30.13 £4.73 29.63 £4.78
GGT (U/L) 200. 50 +31. 69 221.25 £42.94 214.00 +38. 82 202. 13 £77. 60
UREA (mmol/L) 8.40 +0.71 9.83£1.17 9.38£0.98" 11.14 £1. 53
ALT (U/L) 45.88 £29.51 41.71 9. 21 28.50 5. 15 22.50 +10.82*
AST (U/L) 151.50 £72. 24 149. 13 £32.00 150.00 +11.70 177.63 +44. 63
ALP (U/L) 265. 38 +£35. 07 280. 38 £27.70 203.75 £31.93 ™ 164. 63 £20.70 ™
TP (g/L) 59.54 +4.43 60.56 +2.43 54.25 +4.28" 53.76 £2.03 ™
ALB (g/L) 37.26 £2.30 38.36 +1.02 36.33 £2.43 35.36 +0.99 ™
TBIL ( pmol/L) 2.00 +£0. 00 2.00 £0. 00 2.70 £1.34 2.69 £1.01
DBIL ( umol/L) 1.00 £0. 00 1.00 £0. 00 1.00 £0. 00 1.13 £0.35
TBA (pmol/L) 4.96 +0.76 4.98 +1.39 5.93+1.55 5.08 +1.59
CHE (U/L) 5021. 63 +£595. 50 5961.75 +957. 40 5381. 00 +623. 33 6523. 38 £425. 85
UA (pmol/L) 81.88 £27.41 83.50 £21. 35 153.00 £23.04 ™ 167.75 £40. 18 ™
GLU (mmol/L) 3.45 £0.67 2.61 =0.28 1.13 £0.20 ™ 1.33 £0.98 ™
TG (mmol/L) 1.73 £0.37 1.54 £0.33 1.37£0.21" 1.33 +0.98
TC (mmol/L) 3.60 +£0. 30 2.78 £0.32 2.55+0.21 2.47 £0.58

T« 7] H & E AR LS KM/NRLE] EEEL: P <0.05, ™ P <0.01

Note. Comparison between the congenital cataract mice and normal KM mice of the same age, * P <0.05, ™ P <0.01.

F4 SPFHZAMF/NEG KM /LB AR TR ARG HLE

Tab.4 Comparison of blood electrolyte indexes between the SPF normal KM mice and SPF congenital cataract mice

KM /NEL KM mice 1 P9 RIS B Congenital cataract mice

J5#5 Indexes

? ) ? )
K (mmol/L) 7.33+1.14 7.30 =0.57 7.44 +0.43 8.30 +0.59
Na (mmol/L) 157. 46 +4.11 158.41 +£9. 18 160. 58 £4. 11 156.89 £9.79
Cl (mmol/L) 129.85 +4.71 130. 48 +6.26 132.39 +4. 11 134.40 +16. 88
Ca (mmol/L) 1.36 £0. 15 1.11 £0. 13 1. 47 £0. 06 1.27 £0.19
pH 7.83 +0.05 7.86 0. 04 7.80 =0.05 7.81 £0.04
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QUFT T R AL U H R S 3 v [ B A R e P R D AR & Se g3, bt 100193
3. e S AEA YRR BRA R, JERT 100085 ;4. RS R, LH)

[HBE] BH B8 Frdes SRR/, NG S MRSt sh s, 73k 38 TALEN $iAR 7
Fnde5 B FNIIT domain H i BUERJG 5748 | I8 0 )3 047 56 R R S 7 38 8 E 0 |l 7 B 38t % R 0T mRNA Al
DNA /K% 7 H AR /N BRI PR s SR [RIAE 3 B A /N BREEAT IR B IR 20 AT 5 383 qPCR #18 FndcS 765 IE AP
KRG LA CONEEHLU P RIA SR, BRI EIFEEMR ] 4 FORFEI FadeS EH &R /DB &R A R4E
W B AR /N AR | OB D0 0 P 22 5 B8 FdeS FELER CONESFAHLU T R 3RaE . S5 A AE PR i)
FIEET FndeS FERGER/NR, HUETT TR0, RMIRABIGE FndeS AR P H DI REFZHE T Sh sy

[REiA] BENL; FrndeS BN 47 4k %35 1 ; TALEN
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Constructtion of a Fndc5 knockout mouse model by
TALEN-mediated DNA targeting

WU Zi-huan'?, HU Xiong-bing’ , MAO Feng-yi’, WANG Chao*, ZHANG Bin*, ZHUANG Feng-feng’ ,
HU Ke-ping®, SUN Xiao-bo®, LIU Xiao' , KUANG Shi-huan®*, JIN Wen®
(1. School of Ocean Biology, Ningbo University, Ningbo 315000, China; 2. Beijing Key Laboratory of Innovative Drug
Development of Traditional Chinese Medicine (Natural Medicine) and Translational Medicine, CAMS-Purdue Associate
Laboratory of Adipose Metabolism, Center of Pharmacology and Toxicology, Institute of Medicinal Plant Development,
Peking Union Medical College and Chinese Academy of Medical Sciences, Beijing 100193
3. Beijing Viewsolid Biotech Company Ltd. , Beijing 100085 ; 4. Department of Animal Science, Purdue University, USA)

[ Abstract] Objective To construct Fndc5 knockout mouse models and provide animal models for related studies
in the future. Methods Indels were introduced into FNIII domain of Fndc5 gene by TALEN technology in mice, and
genotypes were identified by sequencing. To set stable genetic system by pairing. Then at mRNA and DNA levels identified
the genetype of born mice. At the same time the body weight and blood glucose of the mice at different ages were analyzed.
Finally the Fndc5 expression in the kidney, liver, brain, muscles, heart and other organs was determined by qPCR.

Results Four different Fndc5-KO lines were generated. The body weight and blood glucose of the mice at different ages
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showed no significant differences. Finally high Fndc5 expressions in the muscles, heart and other organs were determined.

Conclusions

We Have for the first time successfully generated Fndc5 knockout ( KO) mouse model using TALEN

mediated DNA targeting technique, and performed preliminary analysis. This Fndc5 knockout (KO) mouse model provides

a novel tool for further studies on the in vivo function of FNDCS5.

[ Key words)
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Note. A is the primary structure of FNDCS protein; B is the Fndc5 genome structure (red arrow for TALEN target site) .

Fig.1 The primary structure of FNDCS protein and the Fndc5 genome.
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Fig.3 Identification of Fndc5 first built knockout mice
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Tab.1 The mutation of four different Fndc5-KO lines of mice

AN FEPH A HH R R I 2 | e sy IV
WT( BFAER) AGGATGTGCGGATGCTCCGGTTCATTCAGG X 55209 R IR
#7-T1-1 AGGATGTGCGGATG___CCGGTTCATTCAGG AN 73 (bR K A B 58 AR 114 NEIERR
#7-T1-2 AGGATGTGCGGAT CGGTTCATTCAGG AW 72 NI R AEBE R 579 SR
#13-T1-1 AGGATGTGCGGA___CTCCGGTTCATTCAGG I 72 NG R AR 5114 NEER
#18-T1-1 AGGATGTGCGGATGC___CGGTTCATTCAGG S 73 NI R AR R AR %114 MR
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Note. A: The Results of body weight analysis at one month of age. B: The |Results of body weight analysis at two months of age.

Fig.4 Analysis of body weight of the Frndc5 mice at different ages.
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Fig.5 Fndc5 expression in different tissues in the mice.
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Effects of simvastatin treatment with different intervention
programs on the bone quality of osteoporotic rats

LIU Hao', ZHANG Yan', ZHANG Guo-bin® , XING Lei', JIA Zhong-bao®, TIAN Fa-ming’.
(1. Affiliated Hospital, 2. Graduate School,3. Medical Research Center,
North China University of Science and Technology, Tangshan 063000, China)

[ Abstract] Objective To investigate the effects of simvastatin on the bone loss and deterioration of bone quality
with different intervention programs. Methods Thirty two 3-month-old female Sprague-Dawley ( SD) rats were
randomized into 4 groups of 8 animals in each: All rats but those in the sham group ( A) received bilateral ovariectomy,
and treated by vehicle (B), simvastatin (5 mg/kg/day) at first half period (C) or at latter half period (D). The rats in
group C received simvastatin by a gavage after the OVX operation immediately, and stopped at 10 weeks after OVX. The
rats in group D began to receive simvastatin treatment from 10 weeks after OVX and ended at 20 weeks after OVX. At week

20, all rats were sacrificed and the concentrations of serum PINP and ICTP were detected by ELISA, L3 vertabra was used
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to detect the bone mineral density, [4 vertebra was used to analyze the maximum loading and elastic modulus by
compression test, and the microstructure of the L5 vertebra was detected by micro-computed tomography. Results 1.
ELISA analysis: the concentrations of serum PINP and ICTP in the groups A, B and C were significantly higher than that of
group A (P <0.05). 2. BMD test showed that the rats in group B had significantly lower BMD than the other 3 groups ( P
<0.05), while the BMD of groups C and D were markedly lower than that of group A (P <0.05). 3. Biomechanical test:
the maximum load and elastic modulus of 14 vertebrae in the group B were significantly lower than the other 3 groups (P <
0.05), and those of the groups C and D were markedly lower than that in the group A (P <0.05). 4. micro-CT: BV/TV
and Th. N in the sham operated rats were significantly higher than those of the other 3 groups, while the opposite trends was
found in Th. Sp (P <0.05), and the Tb. Sp in the groups C and D were significantly lower than that of group B (P <
0.05). Conclusions Our data demonstrate that bone loss and deterioration of bone micro-structure and biomechanical

properties occurred at 20 weeks after ovariectomy, both the first-half-period and latter-half-period treatment by simvastatin

may partially prevent these changes, but can not restore the BMD to normal level.
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Tab.1 Results of serum PINP and ICTP analysis( x + s )

I H BFARL(A) I ELYIBREA (B) SRS OIBR I E HAth T JE R I4L(D)

Items (n=8) (n=7) ARERETA(C) (n=6) (n=17)
1 RYF R A BRIk PINP (pg/L) 95.17 +13. 81 170. 83 +14.43 176.33 £19.78 * 175.50 +8. 66 *
1 B JF R B a8 Bk K ICTP (pg/L) 3.13 +£0.43 4.52+0.31" 4.35+0.19* 4.20£0.43*

5 AHHE P<0.05
K2 HEEKRMNER (v x5, n=8)
Tab.2 Results of BMD test ( x + s, n=8)
FiH Ttems BFARACA) S YIBR4L(B) ﬁﬂ%ﬁ]&%tui&ﬁﬁﬂﬁﬁ Je R4 (D)
(n=8) (n=7) ERFHA(C) (n=6) (n=7)

13 (g/cm?) 0.2743 +0. 0085 0. 2367 +0. 0069 *

0.2513 £0. 0079 ** 0.2484 +0.0076 **

Note. * P <0.05 vs. the group A;*P <0.05 vs. the group B.
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x3 EWHFRNER(x 25, n=8)

Tab.3 Results of biomechanical test. ( x +s, n=8)

FiH Ttems BFRLL(A) IR ELYIBRZ (B) mﬁl@'ﬁﬁ]fi@ﬁﬁ?&ﬁﬁﬂ SR T HIZH (D)
(n=8) (n=7) AR TTAL(C) (n=6) (n=17)

B R# M (N) 197.2 £18. 1 121.5+16.4 " 176.3 +24.9*# 168.2 +16.8**

e (MPa) 815.0 £57.7 479.5+76.0" 691.2 +70.29 ** 675.5£32.6"*

Note. * P <0.05 vs. the group A;*P <0.05 vs. the group B.

Fz4 micro-CT BMEER(x £5, n=8)

Tab.4 Results of micro-CT measurement. ( x +s, n=8)

WiH WFERAA) YR DIBRAL(B) B EL IR - Ay T JEE T I4 (D)

Ttems (n=8) (n=T) HPREREFIR4L(C) (n=6) (n=T7)
BHEBE BV/TV 26.13 +2.10 19.83 £2.24* 22.35+2.35"* 21.38 £2.26"
B/NGEERE Th. Th 105.26 +6.0 99.62 £5.52 102.79 £3.26 100. 64 +4.51
H/NEEE Th. N 2.36 +0.30 1.88 +0.38 " 2.12 £0.39 2.11%0.34

H/NGRSY B Th. Sp 236.13 +28.80 358.08 £43.79 "

294.33 £26.30 ** 305.83 +51.90 **

Note. * P <0.05 vs. the group A;*P <0.05 vs. the group B.

A RTARM B, SRR VIERA ; C, B T HiI4H ; D, J5F A T i
1 LS5 Micro-CT =4t # K
A, Sham group; B, OVX group; C, first half period treated group; D, latter half period treated group

Fig.1 Reconstruction of micro-CT images of LS vertebrae
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Comparison of two types of myocardial infarction models in Beagle dogs

DENG Zu-yue', YANG He?, LIU Lu', CHEN Yong -Xiang
(1. Zhejiang Institute for Food and Drug Control, Hangzhou 310015, China;
2. Zhejiang Academy of Medical Sciences, Hangzhou 320007, China)

[ Abstract] Objective The purpose of this study was to compare two types of myocardial infarction (MI) models
in Beagle dogs. Methods 30 dogs were divided randomly into three groups (n =10). (D The sham-operated group
underwent pericardiotomy but without coronary artery ligation. The other two model groups were made under video-assisted
thoracoscopy ( VATS) , where the left anterior descending coronary artery was closed by titanium clips: 2 The direct vision
group: the minimally invasive closure of the artery was performed under direct vision. In this group, the thoracoscopic
operation was performed through a 3.0 cm small incision opened at the margin of the left third rib. @ The thoracoscopic
group: the video-assisted thoracoscope was inserted into the chest through a 1.0 cm exploratory hole in the midline of the
third rib, and the surgical instruments were inserted through two 0. 5 ¢m operating holes at the para-sternum line of the third
rib and midclavicular line of the fourth rib. Electrocardiogram (ECG) was recorded and the levels of serum creatine kinase-
MB (CK-MB) and troponin I (¢Tnl) were measured after modeling. The heart tissue samples were examined by histology
using HE staining. The success rate of model establishment, durations from skin incision to chest closing and the wound

healing were recorded. Results Compared with the sham-operated group, changes of myocardial infarction were observed
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in the two model groups (ECG S-T segment elevation, increased serum CK-MB and ¢Tnl levels, myocardial ischemia and

fibrosis, and reduced amount of cardiomyocytes). The survival rate was 90% in both of the two model groups. The

operating time was shorter in the minimally invasive surgery under direct vision group, and the wound healing time was

shorter in the thoracoscopic group. Conclusions The myocardial infarction models generated by minimally invasive surgery

have less trauma and low mortality in the dogs. This model is suitable for investigation of pathophysiological mechanism

associated with myocardial infarction.
[ Key words ]

assisted thoracoscopy
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Fig.1 ECG changes before and after operation in the dogs

1 KLHE ST B py ol
Tab.1 ECG ST segment elevation levels in the dogs (x + s, n=10)

21 5 Groups ST (mV)
ARl Before operation 0h 3h 28 d
R F-AREH Sham-operated group 0. 025 +0. 006 0.029 +0. 008 0.031 0. 009 0. 027 +0. 006
ﬂgfﬁ;ﬁfﬁ thmvili);ng;tr 0. 026 +0. 008 0.558 0. 032 ** 0.247 £0.023 ™ 0.126 £0.013 **
fii i 23 2H. Thoracoscopic group 0. 024 0. 007 0.573 0. 029 ** 0.265 +0. 025 ** 0.138 £0.015 **

HSERFALLE, ™ P <0.01,
Note. ™ P <0.01, compared with the sham group.
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£2 % CK-MB Fl ¢Tnl B84k (x £5, n=10)
Tab.2 Changes of the serum CK-MB and c¢Tnl levels (x +s, n=10)

215 Groups CK-MB (U//mL) ¢Tnl (nmol/mL)
3h 28 d 3h 28 d
R FARL Sham-operated group 254.76 +23.63 136. 37 +27. 52 0.04 +0.01 0.05 +0. 02
A B 4] Minimally invasi
FUBLELBLIREL Minimally inasive 918.53 £81.36 14568 £21.32 5,262, 54" 0.03 £0.01

Surgery under direct vision group

JJEs 4857520 Thoracoscopic group 956. 88 +78.83 ™ 139.42 +31.56 5.05+£3.12* 0.04 £0.02

E: SHRFARLE, ™ P<0.01,
Note. ™ P <0.01, compared with the sham group.

A

TE: A RRTARYLB 2 MO C 2 s,
B2 LfJEN- BT 4 st
Note. A: Sham operated group; B: Minimally invasive surgery under direct vision group; C: Thoracoscopic group.

Fig.2 Pathological changes of the myocardium in the dogs. N-BT staining

TE A B TFARLE B OB C R IWIEEE (AR =100 pm) .
B3 OLE HE et p i B
Note. A: Sham operated group; B: Minimally invasive surgery under direct vision group; C: Thoracoscopic group(Bar =100 pm).
Fig.3 Pathological changes of the heart in the dogs. HE staining.

TE:A R TARLB 2 M ENAL;C 2 M4 AR =10 pm,
E HE H R Bl A

Note. A: Sham group; B: Minimally invasive surgery under direct vision group; C: Thoracoscopic group; Bar =10 pum.

Fig.4 Pathological changes of the myocardium. HE staining



52 o L S 2 2 2016 4F 6 14526 %56 ] Chin J Comp Med, June 2016, Vol. 26. No. 6

2.4 LE#&ARME CK-MB # ¢Tnl HIZ54L

RFARHALEAR)T 6 h, CK-MB (LA 21 d &
V1A BT ARXT CK-MB A 540, T ¢Tnl B4 48
b, SIFARAME, ONFEFEAH ME CK-MB Al
cTnl FHTEAST 6 h ¥R EHE I, 43514 3. 6 F13. 8
f5FN131.5 F1126.2 %, (P <0.01) , RJ5 21 d, =
PEERFEA—H(F2),
2.5 KEEESMELRFELER

F I 2 AT DAULER 2000 JF A KA B B . X R
HRIRT , WEOE KA B N- BT Jeash R &
FARLLC M 2 T, 45 X I3 0 — 80, WAy & B
SO LA 75 745 5 1717 VPR ot = A 2 7 I A i 28 3 161 A s,
R kL A5 B DX JUE B0 8 1, e TH A 1 (A 4
R ON- BT YRy XYL AR IR, A B B iy £ 4k
PRI IR, #2872 T 8K T B O LR BE (P <
0.01) (K 2),

HE Yo a5 5L R BT AR 20 LA A i 5
H HEFRLIN | 40 A ] B35 AT, WILER 4 58 # Gk ) —
B, PIFRTE AR 435 mT UL T S 0 5% 0 L 4 i HE
GIZEEL LT e T2 | 2 AR P O LT 2 AR PR IR
Y DNEC R S0 Ok, A A% B0 I s > (3,
4).

3 itig

RO U A 70 4 R TR T L B T RO
eSS R AH H AR 1 D PR AR 22 00F 0 R
FHZRFR R E 2= 0 K 00 S U RS AL 9 e 2 24, 4K
A5 1 S 55 B A 22 K, A IF 23 5 e 235 SR A T, i
Beagle K i T ilE , LT, L R E,
WEPR AN RS L s Bk, AT
Fl Beagle RAE M S5 X2 4700 ULBE ZERIF 5T,

22 MO JIUARE ZEA R 32 T i 245 1. 56 Jok 7 i
Wi S, Bl SRR Y K e A% B8 DR 1 - R A
IR B A6 98 /0, B 2% 19 G T R 07 B ok i )
2 AR A f R X R — 1] A Y B
WA A, AR Bl ks BEOG2A A AR HOR LS R
AN T H HFRTEMBEST 1 ~ 3 AS/INLEFn 1 4>
2~ 3 em B/NYIE, SEHITFARML, FARE
s, R, PR, AN BE i) SE A, XS
O REIC IR RERL /N, D T AR5 IFRAE
MR A . VAR S5 LA T M 8 LT I AR 0 g
JEEAREARAT Ml L) R AR R SR, A5 R R B, M
HARJF DI RERSZ /N T FLZH I 25 2

ik P B T AR D T I TR 1 A A e BE 45 | B AR
T ae s AT SR T DI RE

ARSI W T 3 S 4 AR R £ ST T PR
TR U ZERE Y | Tk e e PA) A i I S il T &
PR WIAESE AT | 285 B B4R A5 06 B RO . O L
ST B W 4a 7, O LR ZE 1138 5 &%) CM-KM Fil cIN
B, TR G0 AR SE X B0 LR BE, 41 4
APE AU AR R R G R ) R AR 5 Gk ]
90% LA L, FEARJE M @A 7, AT A BT B
Z5 BFEARA 10 dJFAA, MO ENA S d &H,
W Bk dl 3 d WG, XEEEE R T X AR
TERLAR AR BT 4, (ELLE A 45 X6 A5 7R 1) 55 T TR K
BIREIS PR AL T AR (BT AR &1 1K B
WMARZ Y [ B 3G o W] d 32 R, 3 0t S 56 1Y)
JE AR, AT A WA A F AR, EAEF
P HAEFARER LA B2 AfEFREAER
PRI T — 22 5 BB A T IR A
[l — LA T, B AE L FE 0 F R B0 LA 2 AT,
RS [H] JRi A2, H K e Bl 45 A R 8 TR 2 1, XA~
FAREAERS 0] LA, BAEBOR 25 5 F 48 |, 75 %k
FITEOLT , AT DAAS 5 22 3% 20 W AL, 356 v] DL S5E T
AR, HERFFHAX R, 0 1 A8 —2 X A~F R
FUEGERTE RN TR] B T 228l i ¥4 6 U5 e B i fis
PIERET , SR T 3T ' 2 AN BB 58 X AT 55 19, 53 b
F AR ZEL T TN T AR, A Rk B AE /MY
FARUMEFSERLTF A, Mo fs B, I i 55 A0 F AR 250K
43 B AN ] A FL gk A s, 5L B 3N, —
WAL 1 em, TUAARJE @GR, H 2 A LALA
THES XA TFARMBEARB R &, & HF
AR E B R ALk, 53 A, AL MG 5 i s 54
)25 M T LA K A 3 0, BT ) 3 S i ol T R s
] LG, DRI, AR 4 SO A OGS A F R | b
IRERIEAE IR HLIE SR 15 0L T A RE4EFF T AR 2,
T At 96 P 5 2 T - R LT, I8 4 A R A 7 0 o
il A, X B R B S W ARUE A R B A FAR
PIPE SRR T 8103/, BT F AR B H 2 1)K,
WA AT AT R BT S 40 F A

S22 BT A T AR BT AR T 0 WUEE
FERRTY | k0o WUAS € (R WF ST 438 T P AP 225 7 ik
PIFP 24578 A s, (B 52 X s AL 52 i A/
W7 LB 2R T R TR, =T
PRSI S AR T A, AR R A% S 00 A SR RN S 0 %
WAL, RS T, (F3% 60 W)



2016 476 /1 o [ H A 2 2 R June, 2016
¥208 Holl CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 26 No. 6

MRBE

Seacaeamendt

HBY % D5/ SR 2T 5 28 A0 S35 4 19 23
A AP S = 2 SR S ok

s

(1. BT BERL R LA B R B B S sh iy vl 7 510515 52, i 225 458 ERe S ZEAFm O, 7 M 510602)

[#E] HE KBS OBV 5IEF/NRIRE S HBV ISR R E O, i — LRI /N R A4
2R R R R SE I A PRI R HBY AHSCTEAR A ZURIE, ik i IR S Be W2 ( ELISA ) Az ok
FE it PCR (real-time PCR) forJU%% L K /N BRI H HBV AHICHE bR ; Il it /K 30 07 % Y i) /NBR S 30 \RNA T4 7 4
il HBV A5G 3 B 50 | O PR3 HBV BH P i 75 R e 1 5 /) BUSE 36 45 22 b 52 30 7 1t o HL B il e ik H 40k
P, R HBV HEEE/NEIR K P FETE HBsAg HBeAg . M2 HBV-DNA ik, Hrh HBsAg (357K P40 5 (6674 +
619. 8 1U/mL) , {1315 1 HBsAg AZ357K (16470 +2704 TU/mL) , R HBsAg M /1N UK 22 35 7K T 8 T
PE/NER ; TR HBeAg Rk AKEEAR, BRI H HBeAg Y BHPE R 5 F 1L, HBeAg 1Y 3% 15 7K S~ 4% 8] 1 1 51 [F]
BB 25 5 JRUE TP AETE HBV-DNA 1555 10° ~ 10° copy/mL; ARAG I B AH PR FIE . @4t /K 3 7 56 Ye 25 50 0 32
AR S DR BRIV PP 9 BV AR SCHE HRole U8 1 B I 04 &2 1l 223, T2 1R IV 4300 35 A I Y08 706 B LA PR IBCHE 1 | B O
HBV BUSZMRIRT T, 818 FIEK/NEURB O PAATE HBY HISEH ARy 23k, JFBE A I K 2k, Horp HBsAg I
HBV-DNA Fik/K P4 B AR , itk /N BRI HBsAg 90 32 5 T HEPE /N B ; HBeAg MM B IE AT AH X 1
SR TR LR 5 PRV R JE A 2R DR 3 5 B E 2 FIBV s i &2 1 323837

[X8iR] MR, R BB/ B8 3hl s TR A Ppes ik
[FEHES] R-33 [ xEktRiIZED] A [ XE4S]1671-7856(2016 ) 06-0053-08
doi: 10.3969. j. issn. 1671 —7856. 2016. 06. 011

Analysis of hepatitis B virus-related indexes in the urine of HBV transgenic mice

YANG Yang'**, LIU Guang-ze' , LI Xiu-mei’, KONG Xiang-ping’, GU Wei-wang'
(1. Institute of Comparative Medicine & Center of Experimental Animals, Southern Medical University,

Guangzhou 510515, China; 2. Liver Disease Center of PLA, No. 458 Hospital of PLA, Guangzhou 510602 )

[ Abstract] Objective To detect and analyze the HBV-related indexes in the urine of HBV transgenic mice and
further understand the biological characteristics of transgenic mice, and to clarify the tissue sources of HBV-related
indexes. Methods HBV-related indexes in the urine of transgenic mice were tested using enzyme-linked immune sorbent
assay ( ELISA) and fluorescence quantitative PCR ( real-time RCR). The tissue sources were confirmed by several
experiments, 1. e. hydrodynamic transfection of mice, RNA interference to inhibit HBV-expression in the transgenic mice,
and to infect normal mice with HBV-positive serum from patients. Results Expression of HBsAg, HBeAg and HBV-DNA
was present in the urine of transgenic mice, of which the HBsAg expression level was high (6674 £619.8 1U/mL), but
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lower than that in the serum (16470 £2704 TU/mL). The level of HBsAg expression in the urine of male mice was higher

than that in female mice. The level of HBeAg expression in the urine was lower and the HBeAg positive rate of urine was

higher than that of blood, and the levels of HBeAg expression showed significant inter-individual and inter-sexual

differences. HBV-DNA level reached 10° —10° copy/mL in the urine, but no related antibody expression was detected. The

experiments such as hydrodynamic infection test indicated that the HBV-related indexes in the urine are derived from

replication in the kidneys rather than secreted from the liver, entered into the blood circulation, and discharged from the

urine. The kidneys are an independent expression site of HBV. Conclusions The expression of HBV-related indexes is

present in the urine of transgenic mice and it is a long-term expression along with the age in months, of which the expression

levels of HBsAg and HBV-DNA are rather high and stable. HBsAg titer in the urine of the male mice is higher than that of

female mice. HBeAg expression level in the male mice is more stable compared with that in female mice. No expressions of

various kinds of antibodies have been found in the urine. The kidneys are an independent expression site of HBV.
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HBV-DNA & 5t K I+ FH 3 355 o i 45 3 5 MR IE /5 ¢
KR, 5 000 r/min 2540 10 min, K435 L5 UL
£F0.5 mL T EP &N, BT -20C M7, 174
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JEJE e R BRI, 5 000 t/min &.0> 5 min, & T
ACHPRAFE (PR AC A7 M AN B i 48 h) o 4%
ELISA i 7 & 36 W] 73 il i#F 17 HBsAg, HBeAg . #ii
HBeAg .3l HBsAg . $/i HBcAg il ( H:rf HBsAg IfiL3i%5
FRIEREA BRI AN 1/5 000 Fi Wil ) | IF-Ef545
RHE

B A 19 PR AN I 3E FEAS E 4T real-time PCR
Kl HBV-DNA (235,
1.3.2 JKBh 5G4 /N BRSE 50 . HUSC 56 C57BL/6
/NERBERLSY RSB0 2 (10 H) Xt RR4E (2 H) K H
5k PCDNA3. 1( +) — 1. 3HBVC ¥ T4 Fi£h K
A BRER K A IR R /N R HE 1Y 10% , 38 2ok 7K 3
JiE YL g7 W) A0 ST HBV #57¢ C57BL/6 /) UK
T AR SRR 7 d R AR SEI /N BRI T AN
JR W& 3 47 HBsAg. HBeAg, HBV-DNA #5 i, J5 12
[F]HiT
1.3.3 RNA F#5 k" 2 il HBV FikfE RN
SRS . BUSE 56 1. 3copyD F& [ HBV 5 3 K /N [,
BEAIL 23 R S5 2H RN BEZH (4% 5 ), % H Y Bk
pU6 — siHBVII & FAE H#Eh 7K rpr | Az FEER 7K B4R A
INERARTE ) 10% >R F7K 3l 71 6 Y 05 i b AT ok v
ST AR EE RS 5 d SRAE S ER /N BRI T AN
PR HAT HBsAg Fail (FEASHEAT 1/1 600 Hi ke ) , 7
B[]
1.3.4 W HBV BHAE i 78 B L 1 5 /N RS
55 HUSC S BAL B/c /N R #RKE ST AL HBV [H
PEIMGE T AR A RS 2 d SRS /N R
5 IR W& 4T HBsAg .HBeAg . HBV-DNA & f K& |
P AR BE A 56 0 58
1.3.5  BEEEDR/INEREIE % e i 2 Al et B s 21
WS . W24k E I HBsAg PR BOFERE/NERL 8 H
(MEME 4 HOHEPE 4 FORIE®R /N2 B (HErE 1 1,
HerE 1 B BOENE B ME, DL 109% ok B [ e
48 h, A A E TR S HE Jufa ) I ORE
B, A i B R, B T O 4% e e 4 kiR
B U B ARG I A B DR /N U DE B R R HBsAg
HBcAg YR INTENL
1.3.6  FEEEP /N U IE | IFIE HBV-DNA € &K
I W SHAL B I3 HBsAg BHA: B9 5% ZE R/ 26 B
WU ME FFME . 424040 DNA Hliia0) s ve 30 0 ik
ATHFHE B AEZH 20 DNA $2HL, 34T real-time PCR
Kl HBV-DNA , 4347 B A AE HBV-DNA (1) BH 14
R RZ KT

1.4 SitFEFE

ERVORI R £ bR (x x5) TRFE
TN MPEFT P EE R EL R SR AR, 4k
T2 2 [R] L Ase st « 4 (8] Jr 22 55 B R FH B R 28 27K
B OB T 22408 (ANOVA) ; 2H (8] )7 25 A8 55 1)
FHEHES G B BORER AT SPSS 15. 0 #4174t
TR0, T LA P <0. 05 FoR Al s i 22 5 5o
Gt X,

2 R

2.1 HBV tHXIER&NZ R

ELISA Kl 45 5% 7 i B PR/ BRUAR R rb mT Azl
#l| HBsAg . HBeAg, VLIl 7 HBsAg FH M Ry I B0 W
HBsAg PHE R 1A 100% HBeAg ik 66.99% , A K il
FAH A 4K ( HBsAb . HBeAb . HBcAD ) ; IfiL¥& 7] 46
M E] HBcAb , H FHM: 3k 100% , Real-time PCR 4%
SR 7 PRYECFN WK h A7 FE HBV-DNA (19 52 i, #5 D1
BTk 10° ~10°(F 1),
2. 2 HER/NRRES HBsAg il B4 =

XFIMLTE HBsAg FAPE AL /N 120 H (P
60 H,HfEPE 60 H) JREEFEAT ELISA 28T, BEAE 1/
5 000 i B, K PR A L T H HBsAg Y BH A A
K F M RO TR, S5 R 2 B, R I I3
HBsAg FBHPE 2R 15k 100% , 18 1M 37 PR W TRE 2 e
(£, BHEGIT¥EX(P<0.001), HFEEH T
WE SR HBsAg 3 BE i AR B0 (& 1) MR 5L
SR HBsAg T FEMILF I , A Git2# 2 L (P
<0.0001 ) , HEPE A 1 PR B V5 1008 7 B85 AH >4 ( (8]
1), REAGH#EX(P>0.05), FRIBHEM:/NER
FEMEVE/IN B (18 1), B geit (P <
0. 0001 ), I 775 2 1 /0 R G /0N R0 s v ( T
D) ARG R (P>0.05), XEY] R
PR/INER R HBsAg B9 & 1 S50 54 56 etk & 1
W
2. 3 HER/NRRAES HBeAg RikHFm
2. 3.1 EIEPE/NERR T HBeAg FAM: & 54
BIOEZ X LY HBsAg FHPE A FE L /R 541 R
(MEPE 291 H e 250 H) #47 ELISA 43 Hr kU iR
VEALYE H HBeAg B FHME R S 5K, 45%
KB, R W HBeAg FH 1R 4 66.99% , Il i A
9. 17% ., MfE BRI NI 3RF BH 1 23R 43 301 ok 48.17%
8. 66% , Mk B BRI AN AL PH AR R 53 501 g 87.84% |
9.8% o (F2)Geit#srHraR B, JRIFN Il BH 7 22
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()22 9 BAA Ge 245 L (P <0.001 ) 5 B /)N BRUFD ik
PE/NERIMTE HBeAg FHMAE R Z IR BRA G225
(P >0.05) ; {H#fEPE/IN BRTEEYE /N BRI HBeAg
PR 22 0 A e T22 3 L (P <0.0001 )
2.3.2  FEIPH/NEURWH HBeAg #3570 B KV K
PR B . XF R HBeAg BHA: (55 3L R /1N B)L 209
H(HEME 79 HHEME 130 2 #E4T A (E HLA BT, 45
TR I/ B /N B R (B 2) , B 4
TERE (P <0.0001) , 3% W, 5% 3 B/ BRI 5
H1 HBeAg 1955 1 5 PE B ¢, MM B HBeAg 1%
e TR R, BT R e ek, Rl T 8 A8 A i
KA B
2.4 HERE/NRKEH HBV-DNA B8 #l7kF

XTITE HBsAg FHM: 9 5% 26 B /N B 30 Rk 4y
real-time PCR A5 43-Hr RV AL 7% H HBV-DNA [
PR e S K-, 458 & B, HBV-DNA B 1 %
PRYGURIN 5 BH4 A 100% , ¥ D4R 10° ~ 10°, 46
T 2R W, % LR /N BROPR WCFT I3 HBV-DNA
AR 2Z ARG S22 E L (P >0.05)

e HBV 3% 56 N BRUR W T & P s de pn 4l
BURIR, AT 2L 47 T F 3 3 i S IR aat
2.5 JKEhhEEFE HBV B/NRILWER

X T S8 /N BREAT ELISA 43 87 Fl real-time
PCR A, 25 58 o PR X6 HELH /)N BRUIAL 3 L DR T80 A 6
#l] HBsAg, HBeAg Il HBV-DNA, SZ56 41 /N BLUR
W R A %] HBsAg  HBeAg Il HBV-DNA | [fij Ifil. 7%
HOUA I 2], B AR TR K-, B HBV FUkiZe K

Bl 3] ARG YL BI85 BUR-20 i N 24T & i 2k, It
HABEAR 1 nT LURS B IR, {H L T i HBV A
KARR IE H 18 O F A BE 3 of B /R E  F AR
W,
2.6 RNA F#FEME HBV RIEFHERERLE
&R

XF BT A S B e RN BT S pr AN 5 5 d
HHAT ELISA F3 A7 A DU 1l 3% AR % HBsAg 1) K3k 1
O, A5 Z L, RNAI 4LIILYE HBsAg H9FRIA/KF-22 1k
HH %, HBsAg SF-35 A {i [a] %t B8 2 AH Fb R e RAIG (&
3), BAG 45 X (P <0.0001) ;{5 R+ RNAi
2RI HRAT HBsAg 1170 B 1A B I ol A8 | 22 R 2
At E X (P>0.05) (Kl 3), FH] RNAi 7£
hydrodynamic JHEEHE ] P4 (1) 4 T RE B4 i % &
/NEFA LN HBV 3R 3A , 32 1M1 52 i IfiL 7 H HBV
AHICHE AR T B A RZ M N T 7 I R BRUR W HBY
AHIEHE R BT . X R B HBV 4% 3 B Rl vk
HBV M SCHE bk (19 35 28 4k JF VA 52 ) PR W
HBV HF845
2.7 ZBr#E#E HBV PRMEMERPFEE/NRELE
&R

X} I A S8 /N B EAT ELISA 23 M7 1 real-time
PCR #1455 30 e # Dk v 5 X HBV BRI 19
JNERUR M R AR A 51) HBsAg . HBeAg 1 HBV-DNA
AT I3 HP DA A 2], LA 4 g /K-, 3 B IV
H) HBV A SCTE bR A BE o B /Ry i F AR T
o, o — 20 R HBV 5% 3% A Bl & A1 PR W HH HBV

Fz 1 HBV HCTEARRI &5 5
Tab.1 Detection of HBV-related indexes in the blood and urine

I H Itmes R Urine Ml 3% Blood
YA (e YA s PHMEZR (%) * R n 2L/ i FHPERR (% )
n Content Positive rate Content Positive rate( % )
HBsAg(IU/mL) 60 6674 +619.8 100 60 16470 +2704 100
HBeAg( A {H) 312 0. 127 0. 007 66. 99 229 0. 104 +0. 072 9.17
HBsAb( A {8) 32 BHE - 28 S50 -
HBeAb( A 18) 30 Bk - 30 [ -
HBcAb( A 18) 35 B - 35 0.214 +0. 057 100
HBV-DNA ( copy/mL) 30 10° ~10° 100 30 10° ~10° 100

LAY HBsAg MFHME  Notes. Serum HBsAg is considered as positive

Fz2  FEIPF/NRULIEAGREE S HBeAg FHME R HLEL

Tab.2 Comparison of HBeAg positive rates in the blood and urine of transgenic mice

¥ Animal R Urine 1M Blood
Y n FH 1% Y n U
Number of mice Positive rate Number of mice PHEES Positive rate
L /INE Transg. mice 312 66. 99% 229 9.17%
B Female 164 48.17% 127 8. 66%
B Male 148 87.84% 102 9.8%
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Figure A shows HBsAg titer in urine and serum of female mice; Figure B shows HBsAg titer in urine and serum of male mice; Fig. C shows
HBsAg expression level in the urine of female transgenic mice; Fig. D shows HBsAg expression level in the serum of female transgenic mice.

Fig.1 Comparison of HBsAg positive rate and titer level in the urine and serum of transgenic mice (1/5 000 diluted samples)
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Figure A shows the urine HBeAg in the male and female transgenic mice; Figure B shows changes
along with age in month of urine HBeAg titer in the male and female transgenic mice.

Fig.2 HBeAg positive A value in the urine of transgenic mice at each age in months.
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Figure A shows HBsAg A values in the urine of control and RNAi groups. Figure B shows HBsAg A values in the urine of control and RNAI groups.
Fig.3 Comparison of A values of HBsAg in the serum and urine between control group and RNAi group (1/5 000 diluted samples).

A BB HBsAg See2H Ak, C D B IE HBeAg G2 it
4 FEEU/NEUEE HBsAg HBcAg iz 2H 1k
A,B: Kidney, HBsAg staining. C,D: Kidney, HBcAg staining.

Fig.4 The expression of HBsAg and HBcAg in kidney tissues of the transgenic mice. Immunohistochemical staining.
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K (FE 4) , H HBsAg (LI ZE AL F2 5040 T 5T
BB I XA B R T IX; HBeAg 22 A% A0 A T B
HE T X, B Bk 2 R KU 1) HBsAg, HBcAg 1Y
%Kik,
2.9 HEF/NREH S HBV-DNA B £ §l Rix
7K

MLY% HBsAg BHA: 4 B R/ BB IE A4 21
HBV-DNA & PCR RillZ5 5 & ¥E, HBV-DNA FHYE
KPR 1M 7 BH K 100% |, $2 D18k 10° ~ 107,
Geitaf oy B 2 W1, 5 5 /N B DE R 20 21
HBV-DNA & il K125 A B Geit24E L (P >
0.05),

3 itit

A% FE /N BRIV HBV AH 48 b
HEAT T R 43 B, 2 B0 % 36 DR /IN BRUDR W v A A
HBsAg., HBeAg, & HBV-DNA, 7 £ ] £ HBsAb .,
HBeAb \HBcAb [fF7E, i HBsAg [13RIA KV 58
i, L35 T HBsAg (368K P15 TR HBsAg
FIRKF-, PRI HBsAg B /N B 28 35 7K - 155 1 e
PE/NER T I HBeAg 2k AR 5 R BRI
HBeAg B FHE 28 T L, HBeAg B3 1A /K A~ 14
[ R 0 ) A P 22 5, R /N B HBeAg R IA K
e Tl /N B IRV A AE HBV-DNA 75 i 35 2]
10° ~ 10’ copy/mL, %% % [F /)N BRUAF JR ¥ HBsAg .
HBeAg M9 ¢ 12 5 PR A 56, I m bk, E2
T HBV 3[R ) 3 38 52 S 38 28 0 Ik 0 3% 1 3 [
VEFH, ME 3% % BE 30 ] HBV %% 5% Fl HBV-DNA &
Hil, Alomg 45 % BRI 3% RE A ) A R
HBV-DNA ({315, i AEIMH] HBsAg B4 1, b 75
PR A B HBeAg Y7 AR, XS #EE B HBV -
DNA ik /R HERL

B /NERUE S BB — o A R 1Y
PE, 0 F2 /N T 14 nm il ad P AN Z BRI ; 2145
KT 20 nm JELE 032 2] — @ BR ], AR K 42 nm W
ANpgi I, i U A R R A %o G A A AR

S A L AT ) 4> TR By il At . HBsAg 19T
KT 42 nm HAF G, B REE B /N sk g
HBeAg ML B E &4 F/NT 14 nm {H
HORE R o7, BT DA BE S SE o B /N ER IR
ARSI AN [F] 52 56 7 A R WM i b HBV AH G5
FRASREI i B /NER (R ik 1E AR, PRI HBV A
KFRBR Y 2 381 BN 2 1ML A% Ak Y 52 i) B D

HBV W97 9 3RK Z 407

AHIGEAE F IE 5 /0N BRGE 7K 8l 0 % g Oy i g
37 HBV 2R ursiny i H (% SR AR A5 55 7K
SRR i ZR 1k, 43 HBV AHSEFE AR AL, 76 15 455/
LR T AR AG I 3] HBsAg . HBeAg #11 HBV-DNA | ifif
I3 A I 2], H AL T &K 3Rk, & B
() HBV AHSCFE 45 IE 7 15 00 T AN RE 1 B /N ER g 2
PEASRW T, B YR HBV B3 R/ BRI 7K 30
TR BN P IEVE I FE AR B, shRNA 3K 5k,
BN EEERO T XS HBV FE 3L K/INER HBV = A4
VR, S8 B HBsAg W /b, 1 AS 52 Wi PR 7
HBsAg, ik R MR T HBV A G485 b5 1) 35 X
JRGH A, &ia, RAOTHEAT T O EH
HBV PH M i 7 e 18 /N BRSE G, itk — 25 R Bl
WY HBV A OCHE AR AN B 38 2o B /N ER U8 3 AR
Wb, ARSI SRR N AN R HBV AH G
FEBR AR T WA ST B B AR R

M H HBV JfAE™ & g s aE , B ETC A 69T
UESE HBV A] DATEAL 4 B HEAE N ) 2 R AR 4158
#1129 AEXFAEFIT HBV 5 35L R /N BT A9 A 2
FEPERFSE Tt 3R W] £ 52 2 R 78 HBV % 56 /)N
BB LA 5 i K T S RN, HBV 3L
NERY B ZURAS G548 T W I A e B el AR 3R W
BEIERU/INEUR O 0 B HBY A e 4845 313k T+
B E s A2 BT B B 4 21 I #) HBsAg, HBcAg
(HBsAg B LA A Sy 3 43 A 58 30T B o DX i) '
FERTIX  HBeAg 2 52 4% B 4 A T '8 NERE BT X ) 3R W]
B IEA B A7 AE HBV AHOCHE AR A T R0k X gk — 2P
TRFRATTXF 2RI B AR,

SE Lk
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Preparation of a rat model of neonatal hypoxic-ischemic encephalopathy

PANG Wei', CAO Shuai-shuai’, LI Shu-yi’, TIAN Yu-guang' , GU Wei-wang'
(1. Experimental Animal Center, Southern Medical University, Guangzhou 510515, China;
2. Department of Stomatology, Guangzhou Medical University, Guangzhou 510182, China)

[ Abstract] Objective To simulate the process of hypoxic-ischemic brain injury at high altitude in a simulated
cabin with plateau low pressure environment, and to prepare a rat model of cerebral injuries at different high altitudes.
Method Thirty-two 0-day-old neonatal SD rats were divided into four groups, namely group A (control group) and three
test groups: group B (2000 m group) , group C (4000 m group) , and group D (6000 m group). The rats of control group
were reared in a barrier environment. The rats of test groups were placed in a simulated cabin with plateau low pressure
environment, and to prepare neonatal cerebral ischemia-hypoxia model by sport activities. The sport movements were

carried out in the cabin in a swimming groove 60 min/d, and not less than 20 hours a day at high altitude low pressure
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environment. Zea Longa 5 point scale standard was used to determine the behavioral scores at the 3 th 7 th 11 th 15 th
days, and samples were collected on the 15" day to observe red blood cell morphology using HE and 2, 3, 5-
(1) The
neurological scores of the test groups A, B, C were significantly different from that of the control group (P <0.05), and

(2) The histopathological

triphenyltetrazolium chloride ( TTC) staining and ultrastructure by scanning electron microscopy. Result

the scores of test group D and control group were very significantly different (P < 0.01).
examination using HE staining showed inflammatory cell infiltration in all rats of the test groups, and the extent of
inflammatory cell infiltration was positively correlated with the increase of altitude. (3) The histopathology with TTC
staining revealed prominent ischemia in the cerebral cortex of rats in the plateau hypoxic environment. (4) Scanning
electron microscopy showed that the rat erythrocytes were cap-like in the group B, irregular in the group C, and zigzag
shape in the group D. Conclusions In this study, a rat model of neonatal hypoxic-ischemic encephalopathy (HIE) is

successfully established by hypoxic cabin combined with sport activity. This model is stable, reliable, more closely

mimicking the pathogenesis and clinical manifestation of neonatal HIE than models prepared with other methods, therefore,

may be used in related research.

[ Key words ]

Neonatal hypoxic-ischemic encephalopathy, Hypoxic-ischemic encephalophathy, HIE; 2,3, 5-

triphenyltetrazolium chloride, TTC; Histopathology; Scanning electron microscopy; Rats
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Fig.1 Neurological scores of the neonatal rats

treated by different altitude hypoxia
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Tab.1 Neurological scores of the neonatal rats treated by different altitude hypoxia

8 4

=

29 Groups ERIPN ENIPN ESIN $15 K

XHHRZH (A) 0 0 0 0
2000 m £ (B) 0.125 £0.35 0.25 +0. 46 0.375 +0.52 1.25£0.46"
4000 m Z1(C) 0.625 0. 52 1.25 £0.71 1.75 £0.46 2.25+0.46*
6000 m Z1(D) 1.125 +0.35 1.75 £0.71 2.5+0.53 3.5+0.53™

P <0.052 000 mZH 4 000 m ZLANXIEZHA L ;6 000 m ZHEXF IRALMIEL ™ P <0. 01.
* P <0.05, Control group compared with the 2 000 m and 4 000 m groups; ** P <0. 01, Control group compared with the 6 000 m group.

CHl Group C

A UK IRAL; B 212 2 000 m 41, B AN I3 A 5 C 212 4 000 m 41, R A v L3 4 5
D 20 6 000 m £ , % 5 N 400 0 B JRE K A
B2 ANEHER TR BURH L HE G @Y1 F (% 400)
Note. A is the control group. B is the 2 000 m group, showing mild hyperplasia of glial cells. C is the 4 000 m
group, showing moderate hyperplasia of glial cells. D is the 6 000 m group, showing severe edema of ependymal cells.

Fig.2 Histological changes of the neonatal rat brain tissues treated by different altitude hypoxia. HE staining. x400
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CHl DL
A AR HREL ;B 417 2 000 m 4, KB BT BN A A5 11 5.C 417 4 000 m 4, KM B2 545 11 XTI
D 4177 6 000 m 41, KM S Bk — 2 B4 A
3 AR HAE R BRI R TTC B
Note. A is the control group. B is the 2 000 m group, showing small pale areas of cerebral cortex. C is the 4 000 m group,
showing more distinct pale area of cerebral cortex. D is the 6 000 m group, showing nearly half of the cerebral cortex became pale.

Fig.3 Gross appearance of the brains of neonatal rats, treated by different altitude hypoxia. TTC staining

g™ | © 00U

A Group A BHL Group B

CHl Group C D Group D
A ZHRXFIRLHE B 200 2 000 m 4L IBIRZ5H ;€ 49 4 000 m ZHEARFIFE ;D 414 6 000 m 2H 4R Bk
4 R[ENER T H A K BB T 20400 ( x 10 000)

Note. A is the control group. B is the 2 000 m group, showing cap-like shape. C is the 4 000 m group,

showing irregular shape. D is the 6 000 m group showing zigzag shape.
Fig.4 Scanning electron microscopic appearance of erythrocytes of the neonatal rats

treated by different altitude hypoxia. x 10 000
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Prevalence and molecular identification of Syphacia muris in
laboratory animals in China

GAO Zheng-qin, LI Xiao-bo, FENG Yu-fang, WANG Ji, FU Rui, XING Jin, WANG Shu-jing,
WEI Jie, WANG Hong, GONG Wei, LI Guan-min, HE Zheng-ming, YUE Bing-fei
(National Institutes for Food and Drug Control, Beijing 100050, China)

[ Abstract] Objective To acquire the prevalence and molecular identification data on Syphacia muris and provide

reference for the revision of national standard. Methods 923 batches of 5199 SPF animals (including one batch of 5

[E&TH ] HERHE 81 (No. 2013BAK11B03) ,
[PEE I ] = B3R, BIWFSE 52 BFE 7 1) 6 SR AR 2 A RS R AR
[EIES ] EF € BP0 0, 015807 1 . S sh i,



68

[ A BE 2 2 2016 4E 6 H 5 26 555 6 ) Chin J Comp Med, June 2016, Vol. 26. No. 6

monkeys, 3 batches of 25 mini-pigs, 28 batches of 55 rabbits, 13 batches of 248 hamsters, 37 batches of 198 guinea pigs,
93 batches of 459 rats, 742 batches of 4179 mice, 5 batches of 25 chickens and one batch of 5 ducks) and 145 batches of
1389 clean animals (including one batch of 3 rabbits, 4 batches of 31 hamsters, 16 batches of 157 guinea pigs, 32 batches
of 268 rats and 92 batches of 930 mice) came from 50 different manufactures in China. Direct microscopy real-time
dynamic video recording techniques in combination with morphological identification method were applied to screen the
Syphacia muris infestation. A multiple polymerase chain reaction ( multiple-PCR ) testing of the isolate based on
amplification of the conserved portions of the Syphacia muris internal transcribed spacer (ITS), 28S ribosomal RNA (28S
rRNA) , NADH dehydrogenase subunits 1 (nadl) and cytochrome ¢ oxidase subunit 1 (coxl) genes, and the molecular
sequencing of the multiple-PCR amplicons was used to confirm the Syphacia muris infection. Results  Syphacia muris
eggs, larvae and adults were detected by using direct microscopy real-time dynamic video recording technique. Syphacia
muris were detected based on the morphology and size of ovum, larvae, and female and male adult worms. Multiple-PCR
and sequencing were performed to identify ITS, 28S rRNA, nadl and coxl genes of DNA extracted from the single egg,
larva and adult parasite Syphacia muris. This approach allowed the specific identification with no amplicon being amplified
from heterogeneous DNA samples, and sequencing confirmed the identity of the amplified sequences. Molecular
characterization by multiple-PCR amplification and sequencing of the ITS, 28S rRNA, nadl and coxl genes demonstrated
the presence of Syphacia muris. Multiple-PCR followed by sequencing confirmed 285 of 5199 SPF and 135 of 1389 clean
animal samples classified as positive by using direct microscopy real-time dynamic video recording technique in the study as
containing Syphacia muris-specific DNA. Comparison of the partial sequences of the ITS, 28S rRNA, nadl and coxl genes
revealed 100% similarity amongst Syphacia muris from different animals. The prevalence of Syphacia muris infection in SPF
and clean animals were 5.5% (285/5199) and 9.7% (135/1389), respectively. Conclusions Direct microscopy real-
time dynamic video recording technique, multiple-PCR and sequencing can be used to rapidly detect and accurately identify
Syphacia muris. The zoonotic nature of Syphacia muris can be regard as a public health alter, hence the good quality control
of animal has an important role in protecting human health and safeguarding people safety. This is the first molecular
identification and infection investigation of Syphacia muris in SPF and clean animals in China.

[ Key words]

laboratory animal, Syphacia muris, Molecular identification, Infection investigation
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IREG SR BB IR P, I ACHT 6 IC 1] A 5 10% Jif 4
I35 A 19% 75 /4555 % 19 DMEM 35359, # 37°C 5%
CO, SEHG 51 T HE 7% 45 B W Age W, S i 4nic
SRR,
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Tab.1 Multiplex-PCR primers of Syphacia muris

A #315' =3 i’
Names Sequence 5'—3’ Products
GZQSMITSF ATGTTTGTTGATAGGGGTTCTGGTACTAGTTGAACTTTGT 702 by
GZQSMITSR TCAGCGATTTGCACGATACGGCAATGCTAGCGCTTGCAGC
GZQSM28SrF ATGAGTGGTTGGCAGTTGTCGATACTGGTTATTGCTGTAG 507 by
GZQSM28SrR TCACTGACAAGCACCGATGCAGTCATAGCTGTGCTGATGC
GZQSMnadlF ATGGTTTAAAGTTGGTTAAGAAGGAACAGTTGATGTCGAT
GZQSMnadl R CTAAAATAACAGAAAATAAAGGTAAAAACATCAAAAAAAA 396 bp
GZQSMcox1 F ATGTTTGGGCATTTAGGTATGGTGTATGCTGTTGTTTCTA 296 bp

GZQSMcox]1 R

TTATCCAAAACAGGATTAGCCACTATAATACCAGTCAAAC
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Fig.1 Microscopic morphology of Syphacia muris isolated from SPF and clean animals in China.

A, Anterior portion of a female adult; B, Ventral side of a female adult; C, Posterior portion of a female adult;

D, Posterior portion of a male adult; E, egg)
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Tab.2 Prevelance of Syphacia muris infestation in SPF and clean animals in China

Animal species and levels Number of animals Detection rate (% )
SPF #% SPF monkeys 5 0
SPF /%% SPF mini-pigs 25 0
SPF 4 SPF rabbits 55 0
SPF i f SPF hamsters 248 0
SPF JKF. SPF guinea pigs 198 2% (4/198)
SPF K SPF rats 459 12.4% (57/459)
SPF /B SPF mice 4179 5.4% (224/4179)
SPF X% SPF chicken 25 0
SPF § SPF duck 5 0
515 R Clean rabbits 3 0
T HL B Clean hamsters 31 0
T KB Clean guinea pigs 157 5.5% (8/157)
TR Clean rats 268 10.8% (29/268)
1H /N Clean mice 930 10. 5% (98/930)
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Improvements and key points in the assessment of rat
cardiac function using pressure-volume loop

LIU Xiao-yu, TAN Wen
(School of Bioscience and Bioengineering, South China University of Technology, Pre-Incubator for Innovative
Drugs and Medicine Center, South China University of Technology, Guangdong Provincial Key Laboratory of
Fermentation and Enzyme Engineering, Guangzhou 510006, China)

[ Abstract] Objective To investigate the key factors for PV Loop evaluation in rats and to improve this method. To
provide examples of cardiac function measurements obtained from normal rats and from rats with cardiac hypertrophy
induced by transverse aortic constriction ( TAC). To establish a more reliable method for rats heart measurements.
Methods Rats underwent left ventricular catheterization through the right carotid artery. Through adjustments of the
position of the pressure-volume conductance catheter, the optimal PV Loops and a number of cardiac functional parameters
were acquired. The key influencing factors, calibration of volume, position of the catheter in the left ventricle (LV) and
suspension of ventilator were assessed. Results 1. The real volume of left ventricle were acquired by injecting appropriate

volume of hypertonic saline through jugular vein, which deducted the parallel conductivities of ventricular wall. 2. To get
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better PV loops, it’ s important to adjust the position of the catheter in the left ventricle until all of the pressure and volume

sensors were located in the ventricle as well as out of touch with the ventricular wall. 3. Suspension the ventilator during

the test is conducive to stable and reasonable data acquisition. We further assessed the cardiac functions of healthy rats and

rats with cardiac hypertrophy with this improved method, which showed better performances. Conclusions This study we

have evaluated the influences of calibration of volume, position of the catheter in the left ventricle (LV) and ventilator on

measurements of rats PV loops, and further improved this method. Moreover, we have validated this method with

measurements of cardiac functions of normal rats and cardiac hypertrophic rats.
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[ Abstract)

To summarize and introduce the available methods of establishing rabbit models of VX2 nasopharyngeal

carcinoma (NPC) , and to explore the improvements at each stage in the preparation of the rabbit models, in order to

provide a favorable animal model for future experimental research.
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Introduction and research progress of animal models of pulmonary fibrosis

CHEN Meng-yi, MENG Ai-min
(Institute of Laboratory Animal Sciences, Chinese Academy of Medical Science & Peking
Union Medical College, Beijing 100021, China)

[ Abstract )

Pulmonary fibrosis can severely disrupt lung functions, but its etiology and pathogenesis remain

unclear. Animal models of lung fibrosis play an important role in investigation of the mechanism by which pulmonary

fibrosis develops. This review summarizes the characteristics, advantages, and disadvantages of widely used and newly

established animal models of lung fibrosis.
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NS 5940 iU 2

1 TPF By E RN & B TGF-B . TNF- | 1 41 JiEg
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