B OE K B

E ¥ & &

CHINESE JOURNAL OF COMPARATIVE MEDICINE

ATl 1991 £ 3 A8l g20% F11H 2016 £ 11 A30 BHAR
e s
R A 2 H & (RFIBNGH BRI ER RS )
x I
BRI L TR | Groiges
=2 A R SR P AR 1 B B
w8 AR E P HYFRIE -eeeeeeneees Wk, EEE EH(1)
(P FLAR 2 J ) S presenilin-1/presenilin-2 B A G BR /N BB FFARMLEL ooveeeeeeemnennnnn
HOBE ] e %gj_’%;j}%g’xg'&’%ﬁ_(6)
Hh L B £ Bel-2 0 750 X 8 6V AR R U e AR/ 52 AR S R SR S 22 T A
v 2 z;[ﬂttﬁ@Mhﬂ%fi ToHRJEAM weevreneerrnmnneeennnieennns FHE, HEAR,AE (1)
; (R FIR 22N Tl sk it N s e B it g 21 SN
RIS 5 | st w519
RPN FHEER A SO L A LA 3k
Email: hib@ enilas. org DRSO R - ERZERW, 28,5 (24)
http : //zgsydw. alljournal. ac. en/ miRNA-29¢ Ej( ﬂﬂﬁ@%ﬂlﬁi@ﬁf@ﬁ?ﬁ%* E@%TPV’EJEHEJ‘HL%IJ """
st e wp | et b5 2% A2, % (31)
TREEVRIE SPERT R B ZTH 1L-6,SOD Il MDA FAEAL ooveeeeeeeeeeenenns
. ﬁjﬁrrﬁﬁf%ﬁﬁgm% ............................................. IR, R, Tk, (38)
R IR - IR PSR A ST T ] 78 5T 4
- gjﬁﬂwjm)&*ﬁmz Al 10 FIURE AL AL B SIIFGE o veveeeeeeeenemeneenn. ShH % (43)
N T R siRNA JTEK Bmi-1 HE R IR F SR AN TG --oeeeeeeeeeeee
BRED | e g{gg-ﬂﬁ,iﬁ’g{ggj—_g(49)
82 -917 miR-34a 18 i $ ) P Notchl ik R FL AR AR AN AU IGTE «ooeeeeeeees
= 2 %5%%\(55)
£:31 20. 00 I, 424F 240 IC miR-34a il 3 Notch {2230 1% 5% 0 FL AR AN A W) A T g e eeneenees
FERREESEHARYIE | e, LE6])
ch;’“i 1137312 27/826 I 5 PE W K% CD4 + CD25 + Treg/Th17 SEA A LI VE 1 B S vk
2016 ERRNITh E S Y ELRE Hﬁﬁ’%ﬁ%@j{ﬁﬂzﬁﬁﬂggﬁu@ """"" M 7 ,/%ZJE-P‘J']‘] s = :ﬁ‘? , %(66)
TN 7 B 0 26 op [ 2 A | F AR MU R RLG ILZE 2L microRNA-97a 5 TGF-B 1 25 11 RIBMIEL
%ﬁ?’]()‘tﬁﬁ)i)%?%‘%%ﬂjldz%[%% ﬁ]}(%’fx ......................................................... 7%]‘5,&%(72)
WP SCIRAE P b S B (S B, | R
RIS S sl 7 2P LI PRSI o 5 PR k5 P DS 5 08 0 SRR TR, -
PR FRH D BR A2 SR 5| S S SR Bl | A% 3 A I & (77)
A R T B 238 SO AR S ZER R | N T e
FH S IR A ok | TVRREASAR BT SO0 Wistar ARG AE AL AE SRASI GE RS0 -
SBR[ e *ﬂ_g‘h\,j‘y‘;{ﬂi’{’f/f\%%’%;(go)
AT TR R AT SRR D | EiR 55
st |35 con SURHL S D ESELIEAE] eeeeeees #5363 P (85)
R R %i% FkbpS1 5RO GBI HE R oo IRIAIA FRM A5 AR, F(90)
S o BN
L e e (H= 3= HE)

HFIFEA S CNIT —4822/R #1991 % m * K 16 % 92 s zh % p s ¥20. 00 * 2000 * 17 %2016 — 11



CHINESE JOURNAL OF COMPARATIVE

Monthly

Established in March 1991

MEDICINE

Volume 26 Number 11 November 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/
zghjyxzz/ 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 114822/R
Copyright 2016 by the Chinese Association
for Laboratory Animal Sciences

CONTENTS IN BRIEF

Study on the expression of Growth Hormone gene in different tissues and
different growth stages Of leet-mlnlplgs .................................

TIAN Yu-guang, WANG Yu-jue, YUE Min, et al. ( 1)

Investigation on life span of presenilin-1/presenilin-2 conditional double
knockout mice

TANG Hong, TANG Xiao-gin, DENG Fei, et al. ( 6 )
The influence of Bcl-2 inhibitor on the alleviation action of astragalus
injection on apoptosis of hippocamal neurons of rats induced by
hypoxia /hypoglycemia and reoxygenation
DONG Ya-jie, GAO Wei-juan, QIAN Tao, et al. (11)
Depressive-like behavior of male and female rats induced by restraint stress
with different restraint duration
ZHANG Bei-yue, LU Cong, DONG Li-ming, et al. (18)
Effects of salvianolic acid A on heart rate variability and myocardial injury
in myocardial ischemia reperfusion injured rats «+ceceereeerereeeeeeees
WANG Mu-lan, PAN Yong-ming, JIN Min, et al. (24)
The mechanism and protective effect of miR-29¢ on cerebral ischemia-
reperfusion INJUry in rats «««-----sssssreeeeesmmmmerees i
YE Bei,LI Man ,CHEN Jian-zhen, et al. (31)
Study on SOD, MDA and IL-6 in a rat model of acute pulmonary edema
WANG Juan, JIA He-lei, JI Hong-liang, et al. (38)
Experimental study of Jiawei Danshen Yin on the differentiation of bone
marrow mesenchymal stem cells into myocardium-like cells in vitro
HAN Xi-yan(43)
Effect of siRNA silencing Bmi-1 gene on cell proliferation of cervical cancer
cells ZHANG Dong-li, WANG Wei, ZHANG Hong-xia(49)
Inhibitory effect of miR-34a on the proliferation of breast cancer cell by
targeting Notchl GAO Yan-chun(55)
Effect of miR-34a on the biological behavior of breast cancer cell by Notch
signal pathway WANG Lei(61)
The effect of vasoactive intestinal peptide ( VIP) on the regulation of CD4
+ CD25 + Treg/Thl7 balance in the prevention and treatment of
experimental autoimmune cerebrospinal meningitis (EAE) «-«-cc---+-
YANG Yuan, YUAN Zheng-zhou, LV Zhi-yu, et al. (66)
Expression of micro RNA-97a and TGF-B1 protein in myocardium of
spontaneously hypertensive rats and its significance = =v+orrorrereeeeees
...................................................... ZHENG Jing(72)
A four combined holder for tail vein puncture in conscious rats: design,
construction and feasibility testing
BAO Li-zhi, GUO Zhi-fu, SHEN Ming, et al. (77)
Effects of different sample process modes on blood biochemical indicator

detection in Wistar rats
ZHU Ke-yan, CAI Yue-gin, XU Xiao-ping, et al. (80)

Drosophila as a model to study genetics of cardiac aging
HU Yong-yan, KONG Shen-shen(85)
Regulation of the response to stress-related disorders by Fkbp51
ZHANG Ling-ling, QIU Bin, YANG Zhi-wei, et al. (90)



2016 4E 11 A o ] B PR A A R November, 2016
H208 H11H CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 26 No. 11

\%\%\ﬂ%
=3 £|:

K%\%\%v

A AR ke DR AE P N R AN [] A K B BEAT
ARIH R B RS

HRE, EEHE,F #

(R ER R 225288 sh i O B8 LU R 2 52 i, M 510515)

[HE] BHH PR/ AR KR IR EAR RIS AR B B Rk e, A RH
Real-time PCR #7572, LA GAPDH JHAZ: GE 3T 0 % (1 Hi%) 0.1 2 (36 Hi%) .0.25 £ (90 Hi%) 0.5 % (180
Hi%) .1 2 (360 Hit) 2 % (720 Hi%) 3 % (1080 H ) A VE RN B0 I B LA B2 BRAAZ A
BFE S mRNA Rk KF I BTN, SR AR B SE B AR &R 0 B B 0 P4 780 N B 1 0 I L
Jili B LA Bz Bk B3 ik, FERRIIESR A A KIS SE AR 0 %7 .0. 5 B I R kb iy 3Rkt e, LI AL
L RBERAR, 7£0.25 % 1 ZIFHA PR E R, 7E0. 1 3 2 B ITFIER A S fm 7 RAE S B By
Fk A RKEEFFLE 0.1 BIFARBIEE, &t PN I KR L R B ek S B0 I 8 (0 e 25
S

[RR] VU A KRB SEAT 90O E i PCR

[FEHZES] R332 [CEkARIRFE] A [ XEHRS]1671-7856(2016) 11-0001-05

doi; 10.3969. j. issn. 1671 —7856. 2016. 11. 001

Study on the expression of Growth Hormone gene in different tissues and
different growth stages of Tibet-minipigs

TIAN Yu-guang, WANG Yu-jue, YUE Min
(Laboratory Animal Center, Southern Medical University, Guangzhou 510515, China)

[ Abstract] Objective To study the expression of Growth Hormone ( GH) gene in different tissues and different
growth stages of Tibet-minipigs. Methods  The expression level of GH gene in heart, liver, spleen, lung, kidney,
muscle, skin tissue of Tibet mini-pig was analyzed by Real-time PCR in O years old (1 days), 0.1 years old (36 days),
0. 25 years old (90 days), 0.5 years old (180 days), 1 years old (360 days), 2 years old (720 days), and 3 years old
(1080 days). Results The expressions of GH mRNA could be detected in various tissues (heart, liver, spleen, lung,
kidney, muscle, skin) in different growth stages (0, 0.1, 0.25, 0.5, 1, 2, 3 years old) in Tibet mini-pigs. The GH
gene was most highly expressed in skin in 0, 0.5 years old and most lowly expressed in muscle comparing with other
tissues. Moreover, the GH gene was also most highly expressed in lung and liver in 0.25, 1 years old and 0.1, 3 years
old, respectively. The expression level of GH gene reached the peak in 0.1 years old among different growth stages.
Conclusion  The expression of GH gene in Tibet mini-pig showed an obvious temporal and spatial specificity.

[ Key words] Tibet-minipigs; GH gene;Real-time PCR
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Fig.2 Amplification plots and dissociation

curves of Tibet mini-pig GH gene

R4 VORI R B I TE AR R4 P G mRNA FEXT IR (x £ 5)
Tab.4 GH mRNA of Tibet mini-pig relative expression in different organs

> Heart JIT Liver fift Spleen Jifi Lung ¥ Kidney ~ JULIY Musde  JZJik Skin
0 1.00£0.00 1.74+0.12 1.72+0.12 1.82%0.47 0.63=0.06 0.18=0.07 3.85=0.16 767.738  0.000
0.1 1.00£0.00 17.26 £2.19  0.41 £0.14 0.36+0.17 0.18+0.05 0.24+0.12 0.79 £0.02  176.765  0.000
0.25 1.00£0.00 4.68=1.48 3.38+0.76 26.44+3.45 5.48=0.71 0.1920.02 23.96+0.65 163.926  0.000
0.5 1.00£0.00 10.94=1.24 1.93+0.30 13.38+0.87 1.22+0.27 0.19%0.08 21.10=2.39  176.206  0.000
1 1.00£0.00 3.44+0.33 0.74=0.20 5.43x1.60 0.79+0.32 0.13+0.11 2.38+0.29  28.974  0.000
2 1.00£0.00 31.50+10.00 2.41+0.15 4.71+0.18 2.45+0.53 0.17+0.07 1.76+0.52  26.304  0.000
3 1.00£0.00 33.46+1.04 4.15+0.65 13.34=1.18 1.67=0.24 5.77+0.77 0.24=0.09 775.818  0.000
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Tab.5 GH mRNA of Tibet mini-pig relative expression in different age stages

() A
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Organ 0 0.1 0.25 0.5 1 2 3
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I 1.00 £0. 00 13834.52 = 74.02 £11.15 1.09 +£0.15 2.85+0.42 3.79 £0.63 6.88 +0.79 556.547 0.000
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i 1.00 £0. 00 16447.32 = 17.64 £1.01 2.23 +0.55 0.68 £0.12 123.27 £36.54  2.79 +0.49 39.161 0.000
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% 1.00 £0. 00 087.94 = 6.29 +0.55 1.62 +£0.35 0.82 +£0.27 1.40 £0. 14 11.23 £0.92 169.709 0.000
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82762.52 +
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Bk 2942.78 &
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Fig.3 GH mRNA of Tibet mini-pig relative expression

tendency in different age stages
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presenilin-1/presenilin-2 X3 A B /N B A L
Boal EwRELS R FE LK R, EWA, e

(1. VY RG EERI R4 RHE BE B BEARL, DUJIT 350 646000 ;2. By 5 BSR4 M I BE B BB, 7R Il 518102;
3. PO m BER R 2 b3, a1 35 646000)

[#Z] HH  WE Presenilin-1/Presenilin-2 XUEEH #§l4:/N ( KO mice) B4 77 LR, it — 4 58 K fdi
ZAE RN BT IR St BRS (AD) HEAT AT S IR L LI iR 52 % . ik dKO mice BEPE 50 H M 30 2, KB
A TR Z2 /N BUHE RS 20 4Tk 4 41 SR IE B MESRAEBL T 4 AR/ 2 4E LN A B AR ARG B0 Ko i , 4 il AL A
M&HATEFEIT, R dKO mice Bl F B A LER B AP AR AR AR A AR 1 7 26 e fEbE /DR, 22 539
it X (P <0.001,P <0.001;P <0.001;P <0.001) ;dKO mice M Mtk 7] 194 LR 22 R ST F 5 XL,
e Sk presenilin-1 5 presenilin-2 RO K W BE 22 45 58 /N B 75 A, AR MR i 38 (R T A= /N BRL ) i
dKO mice M M2 B AR TCGE T2 22 5, A SER 45 5L AT S i B A TR %) S 00 e 1R AR LG 3555

[X8iE]  dKO mice; 50 RERR s /N Fiw

[FEHZES] R332 [CEkARIRFE] A [ XEHRS]1671-7856(2016) 11-0006-05

doi; 10.3969. j. issn. 1671 —7856. 2016. 11. 002

Investigation on life span of presenilin-1/presenilin-2
conditional double knockout mice

TANG Hong' ,TANG Xiao-qin' , DENG Fei®, LI Xin',
CHEN Bo®, TANG Ming-xi', RUAN Si-bei'
(1. Department of Pathology, the Affiliated Hospital of Southwest Medical University, Sichuan Luzhou 646000, Chian;
2. Department of Pathology, the Affiliated Shenzhen Hospital of Southern Medical University, Guangdong Shenzhen 518102, Chian;
3. Department of Anatomy, Southwest Medical University, Sichuan Luzhou 646000, China)

[ Abstract] Objective  To analyze the survival curves of presenilin-1/presenilin-2 conditional double knockout
mice (dKO mice), and provide a reference for further breeding of this strain of mice and studying the pathogenesis of
Alzheimer’ s disease (AD). Methods dKO mice (50 females and 30 males) and wild-type controls (20 females and 20
males) were included in this study. The survival of all the mice was observed under the same condition of feeding and
nutrition for two years. Life span of each mouse was calculated, survival curves were drawn, and their survival was
analyzed. Results  With the passing of time, the survival probability was decreased in dKO mice. The survival
probabilities of female and male dKO mice were significantly worse than that of wild-type controls, respectively (P <
0.001, P<0.001; P<0.001, P<0.001). No significant difference was observed between the males and females of dKO
mice. Conclusions Double knockout presenilin-1 and presenilin-2 genes may shorten the life span of mice, but there is

no significant gender difference between the males and females of dKO mice.
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[ Key words)

HEgil ( presenilin-1, PS1 ) FHREHER?2
(presenilin-2,PS2) 5& K 43 Gl 4 T 14 5 YL @44 F0 1
SO b HIE R S8 R 5] e G5 BB IR I 1R
5 (familial Alzheimer’ s disease,FAD) By 2 JH K 2
— U3 WS R B, PS1/PS2 R IR i B /1N R (KO
mice ) A ELA A I HORE P 19— 22 91 S BLBT /1 % it
PR (Alzheimer’ s disease, AD) I Z3B 17 PE R E ,
Wtz TT AR e IR | B A K R R AT
A3-3)  RBFSY I i WK dKO mice HIAFERTZR LA
X IZBB Y LA A S — 2D Y T i, X SR B
P BTH, LUK AKX AD 5T Y S50 15
A ES%

1 BT &

1.1 SCIEzh¥

SEAR/NEL (FER B fPS1/fPS1,PS2 -/ — | Cre
+/ - ) M3 E Ya-Ping Tang # #Z ( Louisiana State
University, USA) E{I4 | & &2 " B6CBAF1, #] H] Cre/
loxP Z4¢, Bl Cre B9J3 31T o £54 8 134 1T, R IK
Bl Cre 7E3EANHI NG 44T P A 20 R S M 65k B
y-AE TR (GABA) REMIZILIF A ZRIE Cre, UL
PS1 7E It 28 5T B I BBl il B, 3K ol i i v 7
PS1 JE P EA 77 5 1 i B PR o 4% 1 it e, Jor 45 2
AT 5T AN PS2 e HHEFT 4 B v bk or
B T2esemisk ™ T4 dKO mice (251 5 5t
PRI S5 2 AR AT 4R i ik o s o a3 PR 7R
EBHRI S 4 dKO mice METE 50 2 HEME 30 2,
Xof HR A A AU ] 2R /N B () T 7 3 R -0 L S B
SHIA RS H) [ SCXK (17)2013 —0016) ) M 4% 20
1.2 XIGIFE

SEG ) 3F 1V R S R K S S sh ) e
SPF 5 FE Bt Y [ SYXK (J11)2013 - 065 ], & AN
it 4 B IR AR I TE (18 ~ 22)°C, 1 I 45 i 7E
40% ~60% ,12 h/12 h YCHE R | 4= MR 1] i AR 1A

dKO mice; Conditional knockout; Mice; Life span

WS 55 Zh WA B B AE 72 1) SPE R/ A K
FAGE, B OB RDRE SRR I 20 iR R
TR AR B A ) T 4 BB B HRE 2 Yk, SRIE TR A Y 1R
BHFIIRIK , 1R 75 2 B2 P At e HE B B 12 it SOP 454 .
1.3 MEHE

dKO mice FHEFA: B/ FE PR 43 58 17 5%, LR A
1] /DN BB A ) A e o, L8 g /N R
AR L R AR AR 3] 2 AR B FET I L, il 5%
WA H W HARAET H I IRl A fEith 2, FER
SIS AR R TR P AT SR A7 A 50 A I 2 2540
1.4 SFitEFZE

K SPSS17. 0 B 440 FREE | A= A7 A DL R4
A fEmT R, R HAES B0l 111 Kaplan-Meier 7
(K-M i) AT A2 00T, P <0. 05 AR A G2

2 R

2.1 I dKO mice FlE S £ BU/NR ETF £
o] d:3%

SO A TR] 1 B AR RN 4 ROl AT
B INAET: , SE A 45 RN YIR LT,
XFMEPE dKO mice F1HE P BT A /0N B A A7 47 1 2
PGt o0, Wi RPN BRI G B B (3% 1) R,
WEPE dKO mice A= F7HEFRBE A I 1] (1) 12 B W REAIR
8 AR T P B A BN B A AR (x =33. 737,
P <0.001) ., PiFp/INE ARG (B 1) Fis
2.2 B dKO mice FAEMEF A B/ NRAETFH L&
o)A

S I MR AR RN 3 R Tz
PAE R RBE T, KFEME dKO mice FTEEE: B A= /N
A G B HEATGE T 53 AT, PRI /I BRI 2 175 4
MR 2) R, BB dKO mice A= A7 HE AL
THEPEREF AR RN B AR AR PR/ B A A7 B
[ FFAE 22 5 (x* =34.486,P <0.001) ., FFH/N
B AELEI S an (& 2) BiR

R MENE AKO mice FUMEPEEF LRI /N EUI 215 00

Tab.1 Case processing summary of female dKO mice and female wild-type mice

kil FEYe SEAK _ UIES Censorei—
Groups Total number Number of events i 2 £ AN
Number Percent
Xt @ 20 4 16 %0, 0%
11 Total 70 49 )1 20.0%
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Tab.2 Case processing summary of female dKO mice and male wild-type mice

sl BB THAE M2 Censored
Groups Total number Number of events 25 %% Number T3 Percent
FEGH @ 50 45 5 10.0%
X HRA & 20 3 17 85.0%
Jdt Total 70 48 22 31.4%
L0 L ' , 1.0
I’._ L +
| ) Y
0.8 LLLLL 1 0.8 4
£ 06+ : 2 06
g 3 08 w2 06 iR
e =e |
R 1 = l
2 044 T2 044
; 5 ; &
0.2 5 0.2 L
- SRR @+ STERM 2 -k LL\_T e 9  geuhi 8 -k b
~ A S - XA -k S A xSk !
0.0+ 0.04
T T T T T T T T T T
0.00 200.00 400,00 600.00 £00.00 0.00 200.00 400,00 600,00 R00.00
Time/day Time/day

1 WErE dKO mice MUMEESF AR/ R A7 26 HEA
Fig.1 Survival curves of female dKO mice and

female wild-type mice
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!
0.2 1
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0.0
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B2 WEtE dKO mice MUEENESF AL/ AT 2 HEA
Fig.2 Survival curves of female dKO mice and

male wild-type mice
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3) PN, L HBHEYE dKO mice A= AR B E KT
WP Y AR TN B A AE R (= 25.971,P <
0.001) , RN AE AR Zen (&1 3) B,

3 Mtk dKO mice FIMEVERF AR/ BUE AR 2R HE A
Fig.3 Survival curves of male dKO mice and

female wild-type mice
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B EE 8

XTREVE dKO mice FIHEYESF A= B/ B A= £7 1
BTG AT, RPN BRI R A% Bl an (3R 4) Br
o AL HENME dKO mice A= fEHE A% T HE: By 4k
RU/NE R AR, )N RO A AR )R] 25 5 LA
Giiteram L (x* =28.278,P <0.001) . HFH/N LAY
AL an (15 4) Fis

1.0+ 1
|
I—'—r
0.8 =
ﬁ-g 0.64
2z
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&z 044
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SRS 8 T SEUGH & -k 1
- aEE S - xR S -k %
0.0

I J L L I
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B4 HEPE dKO mice FAENEREFAE RN RUAEFT 2k HOAEL
Fig.4 Survival curves of male dKO mice and

male wild-type mice
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R 3 etk AKO mice FIMEPEEF A= 70 /)N BRI 26 A5 10

Tab.3 Case processing summary of male dKO mice and female wild-type mice

o L e 2K 2% Censored

Groups Total number Number of events 25 2% Number H 4y Percent
SR S 30 26 4 13.3%
XFHEYL @ 20 4 16 80. 0%
JTT Total 50 30 20 40. 0%

R4 HEVE AKO mice FEEPEER A /I UM 1 00

Tab.4 Case processing summary of male dKO mice and male wild-type mice

il Js¥ 0 SERBHE M2 Censored

Groups Total number Number of events 224 Number H 4yt Percent
SR 8 30 26 4 13.3%
MR & 20 3 17 85.0%
KT Total 50 29 21 42.0%

K5 REMEMNM KO mice MR L

Tab.5 Gender difference of case processing summary in the dKO mice

P o SER R W% Censored
Gender Total number Number of events M 2% %0 Number I 43 Lt Percent
B @ 50 45 5 10. 0%
HEME 8 30 26 13.3%
Bt Total 80 71 9 11.3%
-~ [ F TR o s TR 4580 1 T B | e
L1 KI5 A 455 45 I A 56 19 28 18 A7V o 78 B BT 5
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Fig.5 Gender difference of survival

curves in the dKO mice
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Bel-2 0l 70 o5 B0 TG v S VAR i i SR R A/
0 S S WE R BT Sh 2 T I T A 52 i

ERE L EER R R, FEE L RRA R

(1. 7R 5 2 s B A PR 20T 25 Tk AR 06700052, Wb iR R 2B , A FE 050200
3.Mdb B NRERE, AKX E  050051)

(HE] BH R E TS (AD X Bel-2 M5 (TW-37) VEFTF 1B Bt/ 52 A S8 (H/R) KU S
METTRT M, Ak BURIREE 8 d MR R Dot BPL A 6 41, IEH % BR4L /R 41 AT 41 AT I 77
S HEZH Bel-2 1) (TW-37) + H/R 20 TW-37 + AL + H/R 20, BRIE % % IRAL AL, 4% 2H 4 #EAT B E ok 0.5 h,
TREAEWGLAIE (0 h 0.5 h .2 h 6 h.24 h.72 h 120 h) 705 HEATHEARARIN . SR FH MTT 344G 00 240 B 3 1
western blot 1 RT-PCR 4613 D i £ IC Caspase-3 8 M mRNA (%5, £R SIEHXTRAH,BR 0 h 5k,
H/R il S 206G PE B SRR (P <0. 05) , Caspase-3 i [} Caspase-3 mRNA 5B 3458 (P <0.05) ;5 H/
R ZHAA L, [ Oh A1, AT £ 365 B4 22 5035 P B B8 75 (P < 0.05) , Caspase-3 45 A & mRNA ik ¥ B F#K (P <
0.05) ;11 AT IEFIXF BEZH TW-37 + H/R A5 TW-37 + Al + H/R AN C B FH 227 (P >0.05) ., &t WHETH®
AL OE Bel-2 HUIA T ALHIHE IR /R K BUG T2 A0S 1 B AIK Caspase-3 ik, Bel-2 B RSN H H/R
KR 2ot T A E B 2 —

[R8BiR] 5SS ;Bel2 Tﬂ]ﬁ%ﬂ ] 5 SRR 2 A R 18 AP 20T A0 1 ; Caspase-3
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The influence of Bcl-2 inhibitor on the alleviation action of
astragalus injection on apoptosis of hippocamal neurons of rats
induced by hypoxia /hypoglycemia and reoxygenation

DONG Ya-jie' , GAO Wei-juan®, QIAN Tao’, LU Kai-feng',
ZHU Yan-jie', XIE Ya-qin'
(1. Department of Pathophysiology, Chengde Medical College, Hebei Chengde 067000, China;
2. Hebei University of Chinese Medicine, Shijiazhuang 050200, China;
3. Hebei General Hospital, Shijiazhuang 050051, China)

[ Abstract] Objective To observe the influence of Bel-2 inhibitor (TW-37) on the alleviation action of astragalus
injection ( AT) on apoptosis of hippocamal neurons of rats induced by hypoxia /hypoglycemia and reoxygenation ( H/R).
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Methods  The hippocampal neurons were isolated from fetal rat and cultured for eight days. The cells were randomly
divided into six groups: normal control group, H/R group, Al group, Al solution group (sterile deionized water) , TW-37
group, TW-37 with Al group. All groups were tested after 0 h, 0.5 h, 2 h, 6 h, 24 h, 72 h and 120 h since they were
treated with hypoglycemia and reoxygenation after deprived of oxygen and glucose for 30 min except normal control group.
The activity of hippocampal neurons were detected with MTT, The expression level of Caspase-3 was measured by western
blotting, the expression of mRNA of Caspase-3 was tested by RT-PCR. Results Compared with normal control group,
aside from O h group, the activity of neurons decreased obviously (P < 0.05), moreover, the protein and mRNA
expressions of Caspase-3 were enhanced significantly (P <0.05) in H/R groups. Compared with H/R group, the activity
of neurons increased obviously in astragalus group (P < 0.05), and the expressions of Caspase-3 protein and the
expression of Caspase-3 mRNA in the Al groups decreased significantly (P <0.05) besides 0 h group; but there was no
significant difference in both AT solution group ,TW-37 + H/R and TW-37 + AT + H/R group (P >0.05). Conclusions

Astragalus injection to increase the neurons activity and decrease the expression level of Caspase-3 in hippocampal neurons

of rat by activating the effect of anti-apoptosis of Bel-2. Bel-2 is one of the targets exerting the inhibitory action of astragalus

injection on apoptosis of hippocamal neurons of rats induced by hypoxia /hypoglycemia and reoxygenation.

[ Key words]

of rats; Apoptosis; Caspase-3

Fii Bt i P HE 7R 145 ( cerebral ischemia
reperfusion injury, CIRI) 42 IIfi PR & 1fil ¥4 i 1. & 9%
(ischemic cerebrovascular disease,ICVD) & I A5 3
A PR R PR AN M R TR A T R AR R
BEHLH] . Bel-2 KPR G5 & b 1A A5 5 2 el %
A N 22— Hrh i TR DGR Bel-2
5 CIRL B R A B UIAH O = AR IR B2 i 300 f 5
BWFFEUESE b2 Z 7 B T ARG 2 ) 77 2 PC T
7 (astragalus injection, AL) A] #1Ji il Jg A G 85 77 19 Bl 44
B /2 H E B ( hypoxia/hypoglycemia and
reoxygenation, H/R ) K BUJIG B (Y 1 5 1 28 JT 4
-0 IR W ST TR S R Bel2 19
TR PIAR S0 e PR S Bel-2 571
TW-37 , WL B EE TSRO Bel-2 0] 70 T Ak 215 1Y
B 2 A SR B S 42T Caspase-3 ik
U B R R H A OV T A B R

1 ##F7E

1.1 ##

111 SE50sh¥  SPF 984 24 ~48 h SD FL K
B AREE 8 ~ 10 g, MEMEARR , W T b 4g SE g sh v
B[ SCXK(3E)2013 1003 ], sh¥)J: 80 TR R 2
B 5 B P4 sh ) %8 R4 7 [ SYXK (3£)2013 —0026]

1.1.2 FEKH  NSE Hiik (AB53025 ), ¥ [H
Abcam 723 7] ; GFAP /K& ( BA0056 ) , ik 7L Boster 2
¥l ; Caspase-3 HLIK (SC56050) , FE[F santa cruz 23 ) ;
Bel-2 3151 (TW-37) , 32 [ Selleck /A ] ; f e 4l 1k
il i ¥ £ (SP9001 ) , Jb 5T ZSGB-BIO /A wl; BCA

Astragalus injection; Bel-2 inhibitor; Hypoxia/hypoglycemia and reoxygenation; Hippocamal neurons

H A ) & (P0012S) , F i Beyotime 23
H]; Caspase-3 5| ¥ F. 5'-ACTGGACTGTGGCAT
TGAG-3' . R: 5'-GAAACAATACATGGAATCTG-3" FI
B-actin 3| ¥ F:5'-CAT CCTGCGTCTGGACCT-3' R:
5'-TCAGGAGGAGCAATGATC TTG-3', ¥ i I i
Sangon Biotech N e f; RT-PCR i # &
(RRO01Q) , K% Takara Bio 2y A ; 8% (&7 S (L=
751021776) , AR LB JLiBARI 245 )

1.1.3  FEAU#&  CO, 553746 (HERAcell 150i) ,
8% Heraeus 2~ 7l ; 4 H 8 B AR 1L ( Multiskan MK-
3), 7% 2% Thermo Fisher /A ] Fa & a2 7L HL ¥k 1X
(DYY-6C), dt 50 LIUYI 2\ #; RT-PCR 1Y ( PTC-
100) , 3% [# MJ Research 22 #]

1.2 FHik

1.2.1 KRR\ SMLITm s s 55 W&k
T, H024 hgiE SD KRB, IR T VKR 75% L BE 1
min {45, IR B ER Al 1 43 B9 O Je B Th 4 41
A VKIG A D-Hanks A ES 32 LR, S5 54
A8 B4 45 B R, FAAFR A3 45CR 0. 125% 1) JB it 14 [+
BSR4 AL, 15 min J5 0SS i 38 2 1k TE AL, AR 4
VR Th A 2 NG B A I T PR B SR U, TR IR
FT, i R A B B, FH 200 HE Mg, fIREEiT
G RS 2 RS R A 1y 5 L8 8 7R
T A 37°C AR, 5% CO, |, MR EE 55 3246 vh i 3
Kige. 8 d Ja H H/R ¥ 8 57 ik ke o 7 o 1 40
Y

1.2.2 G by ki i ph 2 oo sl B
2V TR [ 5 1V T M 2200, R FH S g 44k SP sk
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oL P 22 O S PR A7 B AL I ( NSE ) S T £ 4 i 1
H A A(GFAP) ik, ELARH: M+ 8 ZSGB-BIO s
ARSI & U6 B AT, 4 A —#$T NSE
ZiREPTIAR(1:50 #i k) , GFAP Z TR (1: 100
P ke o XHBe Ak PP 45 5 R F MV [E145 50 #r
ARGt w . PR3 vk S e
T 3 AN AR ST FHPERL

1.2.3  SZBAy4H BeARAh H/R BRI S AR A
K% 8 d WK RRUIR U S 2 oL AT 6 4. 1E
HOMHRZL H/R 41 AL 41, AL 3% 56 B4 TW-37
A TW-37 + AL 4L, BRIEH XTREL A8, A AU
P TCHE Earle” s WO Q5 85 9% 38, Jf % g F
37°C A AARAE TSR 0.5 h, Bl 5 A IE & TS i
TR IR, TR R RS 3248 (37°C \5% CO, )
BEEFR . AT A F B A SO RT 10 min A AT(Z
WREN 0.5 g/L) ; AT F 55 HR 4 48 o 55 8 0 1 25 8
FK(pHT. 4) ; TW-37 A TW-37 (L3 7 400
nmol/L) ; TW-37 + AT 4] Bt & B4 i 15 min A
TW-37,5 min J5 FIIASERD AL, 5 2 40 R4S
HAHTREAERE LN AFEFE A0 h.0.5h2 h,
6 h .24 h 72 h F1120 h) 735347 S 2 ooih Pk |
Caspase-3 £ H JZH mRNA 1933519 %E

1.2.4  MTT ERcilig Spp e ooiste A g5
FRILHG RS e A AN MBI, LA S x 10* A/ mL (4% B
FEANT 96 Lt , A H THHEME 0 h 0.5 h 2
h.6 h.24 h 72 h 120 h J5 ,ZE4FLH A 10% fLN
R FRRE R IE N 5 o/L B9 MTT ¥ 20 pl,37°C
fEIRIEE 4 h, 77 22T IR, BFLn 200 pL
DMSO i 45 il H s i, A B 735 10 min,
FE 492 nm b 5%E OD fA,

1.2.4  Western blot 3£l ¥ 5 fif 22 5T Caspase-3
T IR AR A7 1 P 22 40 B 1) e I 2 1, LA
AR TR e 13 70 & AR 0 Ul B B AT, IR SR
BCA WL fTE &, HH LHER 30 pg, SDS -
PAGE /3 B e A B3 #k 12% , PVDF JE G I B
5% Milk-TBST I H ] 2 h, A ST Caspase-
3 LTI REBTMR (10500 i BE) ,4°C IR ¥E e, H
TBST PEME 3 IR, N ABAR A S AL P bR i i — 4 (1
:5000 FRE) , EIRIEE 1 h, VEBUE , Ffk &6k
Wi R, BREME,H B AR A Quantity
One BEREHT RGE, HEAT /8 HEATHT o

1.2.5  RT-PCR £ W ¥ 5 # 28 5C Caspase-3
mRNA Z63K00 SR Trizol — 51532 4 25 40 g B

RNA,#% TaKaRa RNA PCR kit (AMV ) 1B 80 5% 5 oy
cDNA, F%H8 PCR amplification kit UiBH#EAT 5B, FH
2% WIS AR BB LUK AN PCR B ™4y 28 55 b
BHCRE R E G255 A Quantity one H#EE /3 HT R 48,
HEATPE 1504, 115 Caspase-3 257417 55 B-actin 4571
(R B LA, VB 3% mRNA AT R
1.2.6  Zeit 75k N SPSS12.0 #4741t 4
Bro tTHEZERILL x +5 R, Shapiro-Wilk 7545 5
BORAT A RS0, T i ORI 18] 22 5 W VM 7
ZE RT3 SNK-q K230, P <
0.05 NESFHAG I E X,

2 R

2.1 BEWMETHE

NSE £ Jfd G 28 b2 285 S b < AR A1 TG it 5 R A
FrFE 8 d Wi ph 2 20 ML, AR ARG | I ACIR 3
GADLE R 2 R A B Y R AR
MM L , JGEE T ML & I, NSE 2% 35 BH 1 4 A
EE A, F A T BENLE B =AU b g i P
PN E R T A AN i 4 N (94. 69
+0.93) % ,GFAP YL a0 3 105, Uk B R A B 52 1
T Th b 2 i e P e TR A A (1)

A"“-'an
p 2 2N

2 . .‘*-. - "
v 4 . . 4 -
: " -
- i~y |

T A MZTTRE S AL G 5 B . GFAP IR IR T AERR IR 1 A
B 1 ey Ge A i S 22T NSE HH K&
GFAP fEHIYZKIE ( x40)

Note: A:NSE; B:GFAP.

Fig.1 Expression of NSE in cultured hippocampal neurons
and GFAP in cultured neuroglial cell detected by

immunohistochemistry ( x40)

2.2 HEEFSHRE B2 FIF H/R ARIED
9122 240 R T A 2

MTT Z5 5 R . 5 1E H X FRALA e, 5 0 h 4h,
H/R 215 S 4t 28 06 PR3 1 S5 B (P < 0. 05) 5 1M
5 H/R HANMAR L, B 0 h A1, AT 4H ¥ SO pf 250 1%
PER R THE (P <0.05) , 1 AL #5577 % B 2H  TW-37
M TW-37 + AV 5 ZAHIE N TE B 3 22 7 (P >
0.05)(%1,K2),
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R MTT IEAGIN Bel-2 58] B B G T SO Bk S ol A2 SR MR BV S5 e 2T TR PR RO SZ IR (x £5, n =6)
Tab.1 The effects of Bel-2 inhibitor and astragalus injection on the activity in the rat hippocampal
neurons after hypoxia/hypoglycemia and reoxygenation detected by MTT

Y EE{EH OD Values

e : | Groups

Oh 0.5h 2h 6 h 24 h 72 h 120 h
1E X
0.64+0.091  0.680£0.050 0.654+0.047 0.659£0.059  0.657 +0.050  0.649 +0.055  0.633 +0.052
Normal control
A
2R R 0.66+0.064  0.323 £0.02%  0.319£0.02%  0.311 £0.02%  0.306 £0.03%  0.311 £0.02%  0.319 +0.03*
RS AL 0.62+0.083  0.527 £0.041* 0.550 +0.043* 0.549 £0.048* 0.521 +0.034* 0.522+0.032*  0.520 +0.031*
peas RO
. 0.64+0.112  0.313£0.021  0.313+0.024 0.326+£0.028  0.313+0.023  0.310+0.028  0.310 +0.035
solution control
Bel-2 #ifll5] TW-37 0.67+0.071  0.335+0.015  0.341 £0.029  0.353+0.021  0.363+0.020  0.346 +0.023  0.331 +0.022
Bel-2 #fil) +
ST TWAT + AL 0.72+0.028 0.339+£0.032 0.336+0.034 0.346£0.026  0.358 +0.034  0.336+0.022  0.330+0.023
ESERXBAN, 2P <0.05; 5B/ 2 A4, » P<0.05,
Note; P <0.05 vs Normal control group; * P <0.05 vs H/R group.
0.8
0.7
0.6
8 o IERH
= 05 Normal control
Z ® AL/ AL LA B
S 04 H/R
= O R A
= o3 | Al
g 0 & RS iba )
R % Solution control
0.2 ! & Bel-23M157)
| TW-37
0.1 | s Bl 23R S RS
§ TW-37-Al
0 : :
0h . 2h 6h 24 h T2 h 120 h
55 E R 1)
Time of reoxygenation(h)
T SIERSHRAL, 2P <0.05; S5EvE B, 2 SR, " P <0.05,

2 MTT AR Bel-2 071 K B G SR SR SR Bt/ A2 S SR U Sh 2 TRiE PRS2 (2 £5, n =6)
Note; “P <0.05 vs Normal control group; * P <0.05 vs H/R group.

Fig.2 The effects of Bcl-2 inhibitor and astragalus injection on the activity in the rat hippocampal neurons

after hypoxia/hypoglycemia and reoxygenation detected by MTT

2.3 HEFSEK B2 MHF H/R XRiED
22T Caspase-3 EARIZHI N
Western blot Z5 54 7R . 5 1E % % BUZLAH LE , B O
h &b, Higx 45 i B S H/R 413 5 28 JC Caspase-3
HARRBY B ER (P <0.05) , #5524
h e 5 H/R 41EG, BR O h A6, 7445 i i) g AT
2] Ey P 280G Caspase-3 85 [ F A 0 E FEAL (P
<0.05), 1M AT I&EFI4L . TW-37 41 % TW-37 + Al 41
W 2850 Caspase-3 5 H IR IBES S5 ZH—
M,IEREES (P>0.05) (K 3),
2.4 FERESHER B2 HIHFI H/R KRiED
122 JT Caspase-3 B mRNA 3% B &40

RT-PCR 453 7R . 5 IEH XA, BR 0 h 4b,
HAE TR H/R 411 5 #4250 Caspase-3 mRNA
MR WER (P <0.05) ,24h e 5 H/R 41
FbLBR O h Ab, 78 H Ay 45 i [a] 15 AT 41 Caspase-3 A9
mRNA [ 3R 3K #) i 2Z AR (P <0.05) , 1 AL %5
. TW-37 40 J TW-37 + Al 41 /¥ & # & o
Caspase-3 ) mRNA [ IBE& i 5 Z o 2 22 5
(P>0.05)(#4),

3 iFig

R I/ P PR T o R P R A M 2 B 6 4 S
T ICVD B A R B AR AR L T A H 2 B
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0Oh 05h 2h 6h 24h 72h 120 h
mpaS&sgéH e A WM s s sk =SSR — IERX I
caspase-3 Normal control
caspase-3 35 [ Lugake Tk bk
caspase-3 L e e W - e H/R
c:n‘p:m::—?)ﬁﬂ -1
s — — - o— —
caspase3EH B—— “ IR
caspase-3 - - Solution control
caspase-3 [ Bel-2401%57]
oot ——“---- e

. Bel- 2407743 e S
caspase-3 EH » G e - - -
cnsgase—B — - TW-37+ Al
FacinqTET o w——— A S G S—
P-actin
0.6
= A o E#ME
o E Normal control
£ £ o GREERAR A
g7 = R
%% o 0 WEEAR
%3 . AT
o B £ 2 EFIATEE
28 Solution control
£ - @ Bel-2401% 7]
§ E TW-37
: 8 Bel- 240 + 3 Bk A
g TW-37+ Al
Ok 0.5h 2h 6h 24h 72h 120h
B
Time of reoxygenation(h)
TE: SIEWMIALL, 2P <0.05; GEAGE ZREMALL, » P<0.05,

3 Western blot BN Bel-2 1 1) R0 2 P 12 SR BOGT i 1 S5t/
HEAEMER FIE ST Caspase-3 FEARIBAIEM (x5, n=6)
Note: 2P <0. 05 vs Normal control group; * P <0.05 vs H/R group.

Fig.3 The effect of Bel-2 inhibitor and astragalus injection on the protein expression of Caspase-3 in the rat

hippocampal neurons after hypoxia/hypoglycemia and reoxygenation detected by Western blot

A FRALAR , T H/R 2RI P R 45349 1 — e AL
RIRBET Y FRATRII RIS R, H/R W38
IHEOE INK {555 5E H, FH C-JUN 24 5 AR 0l
fifi-3 (JNK3) B ik, FH 51 & H T HEIKHY Caspase-3
FaRHIN, YA KA LoT T

Bel-2 FEH 5% INK 15 5 5% F 0l b S 20
PR ZE MR ER Bel2 M Bax —F7EWIfE b
AHEXFSL @ FEORARSMEE B Bel-2 &AL
AT AR 45 H 8 BH4 , P e Hopian i gi v
HRERITEAE" B TR Y Bax MULEH &4
BH1 BH2 il BH3 =254 58, AT fi i A i iy 9 1,
PR I B9 B s e 5 R AR i T AR
R, M TS SRS Bax AIFEN BLRRANE
Bax/Bax [A]Jf — R AKIE i3 £, Bel-2 41 il /5 FH sk
55, M sGESE M PT fLIE , B i % ¢ 45
PEUR T B 7, B0 205 08 T B0 P Apaf-1 &

dATP 456 B A, TR 3 R caspase 2%
H S0, TG DG SHES0N 2 11 T Caspase-3 , #F AR T2
AR

) 200 i O T R 0 o ot e I A 43 A RO
Bz — 2yl xE CIRT Al o =1 T4 H A
Feoe HATHEFE AR 3 RO SO S R R
WA O8RS T, AL AG 22 Fh R 2 HE | E
FRAN R TCR &5, 45 22 THE 0 BT 38 A 08073 AH
MT e 2 g RENFLM, HAEY 4 E IR
S8 PR S0 T R 1 5 A T RE DL S Bt
A S5 7 T BAT — i 1Y 2 B, T 40 ] i 28 o0 I
TR R AR IR 3z e

AR S 38 WK ot i, ke 46 5 Ay UK 1Y) i O L v
L 2T AT RSN AR 3R, 1] H/R 84 CIRI,
JE BTSN Bel-2 410157 T F00 g it 28 T ik
SR/ S SR SR AR R i SR 4
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Time of reoxygenation(h)

T SERSTRAL, 2P <0.05; SH 4B Z 8 EMHIL, « P<0.05,

Note; “P <0.05 vs Normal control group; * P <0.05 vs H/Rgroup.

Fig.4 The effect of Bel-2 inhibitor and Astragalus injection on the mRNA expression of Caspase-3 in the rat

JLZ BB B E BN, 25 E] U oD {EH

hippocampal neurons after hypoxia/hypoglycemia and reoxygenation detected by RT-PCR

W E R (P <0.05), AT J& 57 X} BB 4H

AR, 40 MG PR B R B, Caspase-3 8 H M
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24h Caspase-3 [FRIRN IR 5 , 4B It R AT BB 2 o
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W[ & H/R 4 b, AT 200 2 4 28 0 T 1 Gk 3
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L TW-37 + AT H 5 Z M A3 2 57 (P >
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H/R K B S A 28 20 B 3% 1 | IR Caspase-3 #3A
MIVE L, 88 S W2 DL Bel2 S B ATk
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A i Ch A 25 J0 Caspase-3 25 1 R IA A, Caspase-3
mRNA AR IEARAR R A 94, 18 B o T S S T
3 KA Caspase-3 YT , PRI, HEDN ¥ FE 7
SR LA Bel2 S HE SR A Caspase-3 ik, 4111 il
S G 1, 3 A AR o G I Y [l i T AR T
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Depressive-like behavior of male and female rats induced by
restraint stress with different restraint duration

ZHANG Bei-yue ', LU Cong', DONG Li-ming' , XU Pan' ,HE Yi-ran ',
SHI Jin-li >, LIU Xin-min '
(1. Institute of medicinal plants, Chinese Academy of Medical Sciences, Beijing 100193, China;
2. Beijing University of Chinese Medicine, Beijing 100029 ,China;
3. Hunan University of Chinese Medicine, Changsha 410208, China )

[ Abstract] Objective To investigate the effects of chronic restraint stress on the depressive-like behavior of male
and female SD rats with different restraint duration. Methods Sprague-Dawley rats (male and female) were subjected to
restraint stress 10 h/14 h daily for 28 days. After that, sucrose preference test, open-field test, novel object test, were
performed for all the rats to observe the effects of different restraint duration of chronic restraint stress on the depressive-like
behaviors in male and female SD rats. Results For the 14 h/28 d CRS group, including male and female rats, the
movement time and central activity time were reduced, sugar consumption index were decreased, novelty exploration time

and frequency were reduced, latency were increased, numbers of nose pokes were reduced, and these results were

[(E&TH] 2 EE¥FHE - = H” BHoF 5 H (BWSI11J052 ), 7 88 B 55 T 850 H (201491174 ) Bh £ & H br R & 1F £ T
(2011DFA32730) ,

[YEEE T IKILA (1991 - ), & WA ARG 7 0] PR 2588 E-mail ; 774156423 @ qq. com,,

DEFUER IXHTR (1962 - ), 3 LA I, DF9E 7 1) . #4253, E-mail: liuxinmin@ hotmail. com,,
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significantly different compared with the control group. There were individual indicators that showed significantly difference

for all the above-mentioned behavioral tests of the 10h/28 d CRS group. 14h/28 d CRS male group in syrup consumption

index decreased significantly, the corresponding female rats did not significantly reduce. 10h/28 d CRS male group in the

central motion time less than that of the control group, and latency was prolonged and exploration time was shortened, while

the corresponding female rats had no significant difference. Conclusion

14 h/28 d CRS rats in the sucrose preference

test, open-field test, novel object test were exhibited depressive-like behavior, but 10 h/28 d CRS male rats showed a trend

of depressive-like behavior. Chronic restraint stress was more likely to lead to depressive-like behavior in male rats.

[ Key words)

TAIAE S — b 5 UL ARG OB | S8 W R
LRI T AL NIK R B AR XY
REL MEHR AR B i S P EEEE S
FEE A A MREEN S PR T A 42U, 1990 ~
2013 AFII[E], fEA MARAE A/ SR A AR BT T
T 50% , AT 2RI 3.5 AL L MARIE B . M
BT 2 THE 525 L 10 T EE R i IR, 2030 AF T S KE
A B A BRI A — AN R R AR
i HAT ) AR e B R R R R PR T R A
A T U AR N R AERE . A A Sh B R
FEAMEBREAR , X5F T T AR IE & 9o AL AT D AR 24
Y2 oG E B 8 T O CTE S AR A i e L
(VA 3 3t 3 Xk 187 384114 2 7 2 7 A 3 A A
TS Y A S0 22— A S B 3 g R
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FEAT 0y, IF5 GG M AR 17 R 8 o AN [) F) R 4 g
AN [P 3107 B8R AR AR AT o 1 22 57, LASBI
CRS BEAY r 52 55 2y 49 19 Sl 0 R4 I G ) 8 3 4
HEARE

1 METTE

1.1 ##
L1 SCEiYEs
REATHAREEAS (F ) ORB A 20 sh 92858
ARSI R 4 (b LR B e A [ B 2 B2 Be 24
FHAE YRI5 FR e SR
1.1.2 S8y
TH T 9 Sprague-Dawley K 5,80 H, M4 40
H TR iR 120 ~ 140 g, HETE 140 ~ 160 g, g EH L
TUAEE A AR R S W BR A R A AL AR S
[ SCXK(5)2012 -0001]) . sh¥ha g%+ H = B 2# Rt
27 B¢ 24 F AR W ik 5% e 1) B B PR B [ SYXK (30) 2013
-0023]),12 h FEH/12 h BAE (FEAH.8.00 ~ 20
00) , 17 5% 8 4] 45 7 3l W 0 o ARDRE R I W oK . AR
B ST I PR R S R B K

Chronic restraint stress; Depressive-like behavior; Restraint duration; Sprague-Dawley rats

1.2 FHik
1.2.1 SEsesh¥ored

KERBENLA 3 4 21, R MERE KB4 10
4354 10 h/28 d C( Control, XF HEZH ) .10 h/28 d
CRS( chronic restraint stress, CRS, 18 ¥4 o 4 )i/ i
41) .14 h/28 d C .14 h/28 d CRS,
1.2.2 18Pk a N AR R e <y )

4 CRS K B T SR MR 3% WA RE BT i 1% 152 A2
TE R ge N HEAT 4| BT ISR S AT MRS, R
ZEISKE N 10 ~ 16 cm ( TARYE SR BUE Y ) , N
BTHhecem, MBHEZAHBEN 1 ecm AL,
10h/28d CRS #H 45 K945 10 h(8.00 ~18.00) , 14
h/28 d CRS 414 KR4 14 h(8:00 ~22:00) , H4
IS B E] C 2H5 CRS 43tk | oo ali i s o
J& CRS 4K ERARSR SR 2 4%, 25 ALER IR &2 AR B oK
LA 28 d.
1.2.3  {RER

SR TE 815 .22 .29 .36 .43 50 d AR R B
R,
1.2.4 BEKIREZELE"

WE K A 22 52 56 43 A YR B A 1 I 250
i 43 W 7K 030 3 AT 3 ) B B oK 2 K
FESZI: | AR 7K I 22 45 B8 (B8 7K D 22 45 25 = B8 K TH
F&/ EIBARTHFE x 100 % ) PFH 3l 4 %5 W5 7K 04 4 2%
FREE o 7E SN ST e A TR K e 2 FE I B
HEAT 2 d PPREKEE N , FEAREAROK 1 d J5 Rl H
KERAE 1 h N EIREK/ 2K T FE R, IR TR K
T ZAEK, RN 28 d J5 , FEAS— OB /K i 22 5
5, Pl o 2 N P e R BRI R K g 2 T8 R 22
5, UIPEHT CRS & 2H sh W i am AR REAT 81 .
1.2.5 HAEEShLR

FIFHIR B B 3 75 3l 55 40 S s 4G 2R 48 ik 47 52
55, B 30 sh AR oA R N 5 K A R k) 15
FEIEAR , DA TR O, R BIHECR 4R R Gt D
R FUAAT R AT S W, P A T S R G Xt
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KEA A 305 305 S A7 8 b 2 A g6 oK
BL T BE DN U4 P, 385 6 PR 858 3 min JE 64T B
TSI, A i A 10 min, K I A 5 BR B
gt
1.2.6 Hrardyscm ™

T A W s L5k B KB B 155 3h i
AR I, I A R A P A — A i
() B A BT 3 W, 5 6 s ol oA L T g 300 4 A6 2
A, IFI0 5% 10 min PN KR F BT A5 3540 19 ]
(BRI, 10 min P TCERRAT N, WA (R s} (a5
10 min) FREWRELLL SRR ]
1.2.7 Giitseib

K H] SPSS18. 0 S AF X 5L 95 Bl #4743t
gERPL x x5 F1oon, AN HBERH t-test 71, 454

m 1R, SXHRA L, N 15 KIFR, 14
h/28 d CRS 410 e 1 R BRI AR 3% 1 25 F R
(P<0.01), i 10 h/28 d CRS ZH Mt A B xt
TRATHEL PR T i 22 57
2.2 BUERENHNKREKEESEHOTMm

2 FioR, 565 1 REKIEL M EY CRS 4
A P A B AL 1) 1) W 7K Ot 2 FR A TC 25 5 S
IKIELL L # 14 h/28 d CRS M4 B /K i 2 68 Bk
FHR TR (P <0.01), Mixf MATXHE 2R, 5
STRAAAH L, 14 h/28 d CRS Mt 2H fA 7K f 22 15 %4
N FE B B EAR TR IREE (P <0.01), Sk
AIH 14 h/28 d CRS MEPELE MK i 22 48 BOK -1
W FRE(P <0.05) , Mixt 4] JoRH B 22 5% 5%} g
AL, 14 h/28 d CRS 4L B8 /K e 2 6 B 2= (B

(] FLAR LR 3R 0 22500 (ANOVA) B 7 3%

2 KGR

LT XA (P <0.01), 10 h/28 d CRS ZH i I
KRS H B SELR Ko A AR e, Y%A B & T

% S
Fto
2.1 BHERENHEXNTAREERNSLE
R BRI RIET K BUAE RN (n =10, x £ )
Tab.1 The effect of chronic restraint on body weight of male and female rats
HEPE Male Y Female
A9 Grou 10h/28d C  10h/28d CRS  14h/28d C  14h/28d CRS  10h/28d C  10h/28d CRS  14h/28d C 14h/28d CRS
- P 10h/28d 10h/28d 14h/28d 14h/28d 10h/28d 10h/28d 14h/28d 14h/28d
XfHEZH ] XfHRZH A XTHRZH A X HRZH A
%5 8 K Day-8 233 +9 220 +12 220 +8 215 +13 158 =5 155 +8 159 =1 158 =1
%5 15 K Day-15 264 +11 234 +14 259 +10 227 £15™* 200 =7 167 £9 194 +2 171 £1°
5522 K Day-22 288 +12 244 + 15 300 15 230 £18 ™ 211 =8 187 +7 207 2 180 £1™
%529 K Day-29 333 +14 265 +13 321 +19 232 +20 ™ 222 +8 190 =4 215 +2 187 1™
%5 36 K Day-36 357 =14 289 +14 340 23 229 +14 ™ 231 =5 195 +12 223 +3 168 +2 ™
%5 43 K Day43 361 £15 301 £16 350 £26 236 £19 ™ 237 +8 200 =11 227 +3 170 £13 ™
%5 50 K Day-50 377 £17 311 =15 367 £29 256 +24 ™ 240 +4 203 +9 230 +4 194 £3*
T SXHRAIMLE, P <0.05 , ™ P<0.01.
Note; Compared with control group, * P <0.05, ™ P <0.01
F2 G PEREN I UK R Z TR (n =10, & + 5)
Tab.2 The effect of chronic restraint on the sucrose consumption index of male and female rats
KA Z 45 %8 Sucrose consumption index( % )
HEPE Male WP Female
25 Group p - - o N =
B R (HLL) %29 K 2H 91 R (FEER) 5529 K ZE{H
Day-1 ( baseline) Day-29 Difference Day-1( baseline) Day-29 Difference
10h/28d C
75.4 £16.8 77.4 +£18.9 3.1+8.4 78.9 £4.6 80.2 +£5.2 5.1+72.4
10h/28d % A4 * * * * * *
10h/28d CRS
10h/28d He4f2 76.7 £20. 1 75.0 £5. 1 4.2+4.2 80.1+4.3 76.9 £6.8 3.9+6.0
14h/28d C
77.1+19.3 74.4 £20.2 2.3+7.9 86.6+2.4 84.7+1.4 2.1+5.0
14h/28d X HE 4 * * * * * *
14h/28d CRS
X 1114 .93, 978 L1537 1L.4x1.4 122,68 .225.4%
14h/28d A4 73.1 =+ 57.9£3.9 14.1+5.3 8 + 74.1£2.6 9.2 5.4

T SXREAM L,

*P<0.05, " P<0.01, SHKELILE, “P<0.05,%P<0.01,

Note: Compared with control group, * P <0.05, ** P <0.01. Compared with the baseline,* P <0. 05 ,%*P <0.01.



P F A PR A AR5 2016 4FE 11 A 4526 55 11 ] Chin J Comp Med,

November 2016, Vol. 26. No. 11 21

1B MERE R BT KRB E B

w3 Ui, SXFRAIM L, 14 h/28 d CRS 41
HEME R BRIz sl i 78 32 g a] | a3z gl s (] 3
W BEWD () P <0.01) , # E i a] i 3548 fn (P
<0.05), [AFE, SXFHEAAH L, 14 h/28 d CRS 41
HEPE R B CRS 411932 3 % 2 32 st ] | iz 3l
Bk ] DL B2 A0 T 32 2 B[] 359 4 B 2 ek b (35 P <
0.01) , F#ELBT[H) S ¥4 (P <0.01), 10 h/28 d
CRS M2 K BRUBR A v e X 52 gy i ] LX) B 2 /b
(P<0.05), H Al 5 ¥r JC W % 22 % 10 h/28 d
CRS M 21 Ao A 760 R0 %o} B A HE 45 H8 B 29 0 1 3
PEESR,

2.3

2.4 BUHRENHMKXKBRFITEVRZITAN
=20

Wz 4 fr7s,14 h/28 d CRS ZH fMEEPE K LS
X REZEHAR LG, W AR B & T (P < 0.01) , IRE IR
BRI R R (P <0.01), 14 h/28 d CRS
SR 2H %) R 2R TR) B S B X N MR K (P <
0.05) , 1 14 h/28 d C MEPEXF B ZH 1 #R 2 1 ] B ik
U R PR P 4H %5 (P < 0.05) . 10 h/28 d CRS /i
PEZH R BT AR i 3K (P < 0. 05) , IR Z I 1]
B S YE (P <0.05), 10 h/28 d CRS it 2H K B
ORI B3 1K (P <0.05) , IR U AR E I
[i) FFTX6T R AH b DU T B AR 1k

R3EMERA KB A EEAEN (n =10, x £ 5)
Tab.3 The effect of chronic restraint on behavior of male and female rats in the open-field test
g3 B 1B B[] L AR ] Hh 3z i i) 1A IE B ]
(: g Movement Movement Resting Central movement Surrounding
7Toup distance ( cm) time('s) time(s) time('s) movement time('s)
10h/28d C
45 + 289 + 288 + 11 + 1+114
10h/28d % FEZ] 5045 +558 89 +69 88 +97 +3 301 =
10h/28d CRS
4876 +887 277 +89 269 +102 +7" 276 +59
bt 10h/28d Hi44] * * * 57 *
Male 14h/28d C
+1302 4 + 265 + +1 228 +
14h/28d 384 5658 +130 334 £77 65 £77 3519 8 £56
14h/28d CRS 4073 + 1086 ** 247 +109 * 352 £109 * 8+6™ 212 +100
14h/28d i - ) ) . )
10h/28d C
4 +34 298 + 265 + + 243 +11
10h/28d 3484 5564 +343 98 +8 65 £53 33 £7 3+
10h/28d CRS
5876 £322 321 +25 288 +34 22 +6 255 +21
Wept: 10h/28d a2l * * * * *
Female 14h/28d C
6061 +1 357 +10 242 +10 41 +5 240 =5
14h/28d % B84 199 * * * *
14h/28d CRS " " " " "
4752 £205 273 +14 7 326 +14 17 4 223 57

14h/28d HALH

T SXHRAIMLE, *P<0.05, ™ P<0.01,
Note; Compared with control group, * P <0.05, ™ P <0.01.

R4 R VEARER RO R AR S F IR P RRIT NI (n =10, x + 5)
Tab.4 The effect of chronic restraint on explore behavior of male and female rats in the novel object test.
T Male e Female
25 51 10h/28d C 10h/28d CRS 14h/28d C 14h/28d CRS 10h/28d C 10h/28d CRS 14h/28d C 14h/28d CRS
Group 10h/28d 10h/28d 14h/28d 14h/28d 10h/28d 10h/28d 14h/28d 14h/28d
X HEZH WAfL X HE2H AL X WAL X HRAfL
TR . .
79.2+£97.1 285.2+71.3 52.4+£74.6  293.3+£199.1 78.1+33.2 132.9 £56.2 91.2+£37.3  102.2 +88.0
Latency(s)
Number of 11.3+4.0 8.9+3.1 12.3+6.7 L.7+£L.7" 5.5+0.9 6.2+3.1 8.5+1.6 3.6+£0.9™
exploration(n)
PREH ]
Explore 21.8 +11.1 81+4.3" 65.5 +56.3 552" 27.1+10.2 20.6 4.3 32.6+7.1%  16.84 +5.6**
time(s)

T SAHRALMIEL, P <0.05, ™ P<0.01, SXPRHEPELAAI, P <0.05, #P <0.01,
Note: Compared with control group, * P <0.05, ™ P <0. 01 ; Compared with the corresponding male group, *P <0.05, #P <0.01.
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T3 XN SR M B 7 I wh o | H R G - [ g 1)
AT A — Bk IR S A T A A S
PR R AT A 928 14 h/28 d CRS 41
W I R R 0 2 A LA 2R IR A R e ] B
TR VR R R NG 2 SR BH S ) A R
MIERFE HE 1 B B, FEXT SR ¢ 25 2%, 10 h/28 d
CRS 2 P R B A W AR ] 4 B4 448 I ]
EFTI

A SCHIRH 5 18 I S 8 B SO R L
AAARREAT A (A SR R M R R 18
P 7 S8 T AR T B S A SR AR 1 e B SO A
Tl P 531 4 R BRI S B AR BE AT A I A 22 0
XL R 25 R B 7 JE T et TS0 bR T
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HEAL (P <0.01) , 17 MEPE 20 A0 7K D 2% 15 K022 (%
WEMLTXEL (P <0.01), 10 h/28 d CRS HEE
ZH A b I Xz Bl B [A] e BRZH 2D (P < 0.05) , T X
o7 P 21 25 5 BR 34 TG B M 25 5 10 h/28 d CRS
L HEPE R BRI AR B 1K (P < 0.05) 3R &I
[ B 465 (P <0.05) , T % Rz Fe) fE 4k 4 R BUAS
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AU T R AR A
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Lt , Bl s S me i 45 AU DR AR 2R B 1 25 Pk
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RERF I — 7 A 1 01 25 5, A SR 7 35 P 1 i
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PR IR A XF O AL 117 1 F2 405 T B0 R A8 S P
o L5 93 189 52 i)

FARZENEKAY, & B, BEFTEEE, T AE KRA
(1. IERHFHEZHWARAE, BN 310023 ;2. Wil o & 25 K22 sh W sc s it 55 e bl 310053)

(=] B#  WEFFEHER A (salvianolic acid A, SAA) X O ULk Ifil F ¥ 7 1 5 ( myocardial ischemia
reperfusion injury, MI/RI) KO8 50k (HRV) FLO IR mT . FiE  SD REL60 B, FEHLA 6 4, Bifh T
AR MI/RIBHI SAA L, 1,5 (0.5 mg/kg,1 mg/kg F12 mg/kg) Fl T ZHFNFAPEXT B (2 me/kg HIZRBR L) 2H , B
H10 R, KA B @R S BRRTIE ST s | 5y ML/RI R B 2050 T45FLAT28 T AR R 259 . W1 1a] W82 5143
Bro s S F0 HRV 224k, [ B P37 1 45 05 AP SCJELEE (evans blue, EB) 1 2,3, 5-50 £k = 28 2k IO 2 mk i
(tetrazolium chloride, TTC ) XUHE G (0,325 0 % O LA BE 187 AR, I 00 5 1028 75 ¥ 2 =0 ( AST) (FLIER I & (LDH) L
W ( CK) SR T (CK-MB) 8 AL PIE AL (SOD) (N "B (MDA) fl—% LA (NO) &, R 5 MU/
RIBTUZH LY SAA % o | i 571 da 2 R b SR 4 2 3 B Sl 2 PR PR I R RS - J RN ) s P34 (P <0.05,P <
0.01) , 3k UEEFE T AL RN 6] AST .CK-MB Al CK #& MR FH (P <0.05,P <0.01) ; I F- = RR B H 1945 2
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Effects of salvianolic acid A on heart rate variability and myocardial
injury in myocardial ischemia reperfusion injured rats

WANG Mu-lan', PAN Yong-ming®, JIN Min', XU Xiao-ping’,
WANG De-jun®, MA Quan-xin® , CHEN Min-li?
(1. Chiatai Qingchun Bao Pharmaceutical Co. , Ltd. Hangzhou 310023
2. Laboratory Animal Research Center, Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract] Objective To observe the effects of Salvianolic acid A (SAA) on heart rate variability (HRV) and
myocardial injury in myocardial ischemia reperfusion injured ( MI/RI) rats. Methods Sixty SD rats were divided into 6
groups randomly (n =10) ; the sham group, the MI/RI model group, high, middle and low-dose SAA group (2 mg/kg,
1 mg/kg and 0. 5 mg/kg) and positive control group (2 mg/kg Diltiazem). The MI/RI model was made by ligating the left

anterior descending branch of coronary artery in rats. Before ligation, the rats were intravenously administered with

[BEE£E 1 Wiiia  E2E E R E S0 H (201527009 ) 5 #iVL B 25 K4 F 4 R <A A05 FIBL ( XTD201301) ,
[EEBN]EARE(1983 - ), &, TR, A5 )7 M 25258, E-mail ; qcbwml@ 163. com,,
[EFUESE IBRERFI (1963 - ) , %, 8%, B 58 07 1] . SER 3h ) 45 Lh A R %% . E-mail: ¢mli991@ aliyun. com,
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corresponding drugs. The changes of electrocardiogram of J point and HRV parameters were analyzed. At the end of
reperfusion, the myocardial infarct size was measured by using Evans blue and tetrazolium chloride (TTC) double staining.
The changes of plasma aspartate aminotransferase ( AST) , lactate dehydrogenase (LDH), creatine kinase ( CK) and its
isoenzyme ( CK-MB) , superoxide dismutase (SOD), malondialdehyde (MDA) and nitric oxide (no) content were also
detected. Results Compared with MI/RI model group, SAA low, middle and high dose group and Diltiazem group were
significantly reduced the total or average value of J point during reperfusion (P <0.05,P <0.01) , reduced myocardial
infarct size and inhibited the rising of AST, CK-MB and CK activities( P <0.05,P <0.01), and increased the standard
deviation of RR intervals (SDNN), the root-mean-square of successive differences (RMSSD), HRV triangle index ( tr.
Ind) and high frequency (HFnu), reduced the low frequency ( LFnu) and the ratio of LF/HF(P <0.05, P <0.01).
Moreover, SAA could significantly increase the content of NO and reduce the content of MDA (P <0.05). Conclusion

SAA could increase HRV and reduce myocardial infarction area in MI/RI rats, its mechanism of action maybe related with

antioxidant effects.
[ Key words ]
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Fig.1 Effects of SAA on ] point of electrocardiogram in myocardial ischemia-reperfusion injured rats
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myocardial ischemia reperfusion injured rats
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Fig.3 Effects of SAA on serum myocardial enzyme indexes in myocardial ischemia reperfusion injured rats
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Fig.4 Effect of SAA on HRV in myocardial ischemia reperfusion injured rats
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miRNA-29¢ 7E A SRk B I FEHRE 1 f 22
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i B2 B2 R OB BRED W F Kot
(L. 35N TAETRO R R 22 0 VLR JR0H 2150092, ILZR REFFEERE, B5RF 250012)

[(WZE] BHH 59T miRNA-29c ££ K BRUK Bl i 753 s 23008 H R e R S PLHI PR E . ik 48 HUk
P SD KRBENL T F IR T AR AL, BEIRIZ , miR-29¢ NC 2, miR-29c¢ inhibitor 4 , lﬁ%ﬁ%liéﬂ%mﬁ& YR R
FE ST R By v sl Ry Rt i P AR 3RS 24 h PP R BRI AT AR Ak, A R BRI ZE AR B, e
MIGZH LA IR T 00, IRZH AU miR-29¢ ikt 4 (L s A (SOD ) 6 1, N 18 (MDA) & it , & L L& iR
AR AR E H KR 3 (Caspase 3) , Caspase 8 M Caspase 9 i P, & Bcl-2, Bax, Bakl , cleaved caspase 3, cleaved
caspase 8 5 cleaved caspase 9 FEHRE, FR HEFARHALE ,HAH miR-29¢ NC ZHH miR-29¢ ik m i 3
i, KRB ZAT PP o4 i, IR SE ARG I, 40 i 04 T2 345 &5, SOD TG PR IR, MDA 3 4, Caspase 3, Caspase 8 J¢
Caspase 9 {514 I Ft, Bel-2 ik & T4, Bax, Bakl , cleaved caspase 3, cleaved caspase 8 X cleaved caspase 9 Fik it [
W, ZE R A E L (P<0.01) , SERA K miR-29¢ NC 4 %, miR-29¢ inhibitor 2] miR-29¢ 263k i B 3
WA, R BRUPH 247 D140 R AR, i A SE AR B 43 Lo sl /b 4 B 0 T R R IR, SOD & ¥k 17+, MDA 5 | Caspase 3,
Caspase 8 J¢ Caspase 9 i TEREAK , Bel-2 ik F 1M, Bax, Bakl , cleaved caspase 3, cleaved caspase 8 J cleaved caspase
9 ik T, ZRYAAGIEEL(P<0.01) . & miR-29c X K FUIK Gk P 78 2245 0 HAT IR 1R
S EPURARE ) SR AR TR G R K
(REEA]  miR-29c; il i A ; A0 -
(FES%ES] R332 [XERIRE] A [XEHS]1671-7856(2016) 11-0031-07
doi; 10.3969. j. issn. 1671 —7856. 2016. 11. 006

The mechanism and protective effect of miR-29¢ on
cerebral ischemia-reperfusion injury in rats

YE Bei' ,LI Man® ,CHEN Jian-zhen' |HE Fang' ,ZHANG Liguang'
(1. Suzhou Health College of Jiangsu, Jiangsu Soochow 215009, China;
2. Qilu Hospital of Shandong University, Jinan 250012, China)

[ Abstract] Obejective To explore protective effect of miR-29¢ on cerebral ischemia-reperfusion injury in rats.
Methods  Forty eight SD rats were randomly divided into sham group, model group, miR-29¢ NC group and miR-29¢
inhibitor group. Except the sham operation group, the other three groups were established by using ligation of middle
cerebral artery. Twenty four hours after the operation, neurological behavior score, cerebral infarction volume, cell

apoplosis, the activity of superoxide dismutase (SOD), the content of malondialdehyde ( MDA, cysteine aspartic acid
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protease 3 (caspase 3), caspase 8, caspase 9, and the expression of miR-29¢, Bel-2, Bax, Bakl, cleaved caspase 3,
cleaved caspase 8 and cleaved caspase 9. Results Compared with sham group, neurological behavior score, cerebral
infarction volume, cell apoptosis rate was increased, SOD th the expression of miR-29¢, activity was decreased, the level
of MDA, caspase 3, caspase 8 and caspase 9 activity was increased. The expression of Bel-2 was down-regulated, the
expression of Bax, Bakl, cleaved caspase 3, cleaved caspase 8 and cleaved caspase 9 expression was up-regulated in
model group, miR-29¢ NC group. The differences were also statistically significant (P <0.01). Compared with model
group, miR-29¢ NC group, the expression of miR-29¢, neurological behavior score, cerebral infarction volume percentage ,
cell apoptosis rate was decreased, SOD activity was increased, the level of MDA, caspase 3, caspase 8 and caspase 9
activity was decreased. The expression of Bcl-2 was up-regulated, the expression of Bax, Bakl, cleaved caspase 3,
cleaved caspase 8 and cleaved caspase 9 expression was down-regulated in miR-29¢ inhibitor group. The differences were
also statistically significant (P <0.01). Conclusion

miR-29¢ had a protective effect on cerebral ischemia-reperfusion

injury in rats, which was related to improve the antioxidant capacity and regulation of apoptosis related protein expression.

[ Key words)

S I O 1T A T A % Bk AT R
FY 2z, AR BLIE 2% . HAT 43 Sy Jag ke e i ke
I % 4 G I, 77 3 6 A o A5 Ry 30 DX ek ot 37 ek 20>
BEBHLWT , 5 & e F8 FE I K L i 28 IRk, = 8T %
|y, Emm R b Y R K E RS, 2 h Bh
— ZB R (45405 , o e S ot ) 455, 1T —
SRR Z oM I Bl L Y X — i A
P 06 1L A7 TR R 958 e ot 228 0 B R TR 4R 1
S5 F R T 100 20 A ) B2 R 540 A0 L ek
RIRE, A BRI T, H, L ERE A
RSB a7/ 11 1 R w0 G 1 3 | REERY RS 17 K ]
JE 2 AN H AR BAT AR

miRNAs J&— K LR 18 - 25 nt = RS
(/N RNA, GBS & T HARIL 37 -UTR X, #E
R R R, NI 2 S A0 A K 8, ok 5
TP, DIAEXS T miRNA IBF5E & T
JHr IR 1) 2 1 e S 0 v T BB AR Al B 22 A W 9 K
B miRNA 5 @ i M i e OC R % U1,
Jeyaseelan 25" 5T 5 R 16 K BUR) Kb K v 30 ik
FE2E (MCAO) B i & B 106 1~ miRNA 5% 3
ik, 7 4h Dharap %7 B 53t F B MCAO K B
miRNA 762G o b 58 65k . LR iR 9T i
P10 B miRNA 55 o S5t ot P00 3 i 4 8 DDA O (R0
S ELARTREERLER B A . A miR-29¢ & —
SR 2 R KB KBV miRNA'
Huang fffm W 5T & PRIFEAK miR-29¢ MY ik, BE b &
A MCAO KRR M A58 A6 A4 FR S 2 ff g T, (EL 2
HEARVERPLRIAR, BT AR L miR29¢ 4
WFFEXTEE R miR-29¢ 7E K FL MCAO Hh (1) #f 28 {4
PRI B AL,

miR-29¢; cerebral ischemia-reperfusion; cell apoptosis

1 #RHE*

1.1 ¥

48 HUEME SD KRS 3 i LU 7R K24 5256 5
Y[ SCXK (£8)2009 — 0001 ], W5 1/ 4% , (200
+20) g, FNIREERIE(23 £2)C, KA HKE
K, IR FTAE SC 0 % - LU AR R 2 55 6 B Bt Il IR
FEREAFFT AT [ SYXK (4)2010 -0038] .
1.2 FERXFIRMEE

BCA %2 A w5 & , Annexin V-FITC 41l g
PAT RN £, /NPT GAPDH B 5 B fi iR g [
ARV ARG PL Bel-2, Bax,Bakl , 2 7%
BeHiARNE H 22 E Abcam 23 Al ; Caspase 3, Caspase 8,
Caspase 9 T PERG D7) 60 H me o LR A ) R
B & AR, F];SOD 7 11, MDA & =ik &l A
At A AR ) R A PR A Fl; miR-29¢  inhibitor
( UAACCGATTTCAAAUGGUGCUA ) } miR-29¢ NC
(CAGTACUUUUGUGUAGUACAAA) , I [ |75 1
AEYEARGRRA ], HBIKAL, 7% B0 Ik A, &K
1% Z % [ 2% [ Bio-Rad 2\ A ; BEAR AL [ 5 15
1 TECAN 4 120 w5 i =0 40 i {1 B 36 & BD
TSN
1.3 $HARABE

48 HORE AT AR B 2H , miR-29¢ NC
2 ,miR-21 inhibitor ZH, ¥ miR-29¢ inhibitor } miR-
29¢ NC T N TG R, W E R 20 pmol/L, 7
AP 2 v ) 1 pl/min, 8365 pL, 1
AR P ARV ZH R a7 N TR, 45 24
24 h JEBRITFARA SN Lg =4 & ST,
1.4 s

S AH O SR ) K i v 20 ik BH 2 ( MCAO) 84
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R, 10% 7K A5 SR PRI K B, (R BRAL A EME , IF
TE AP KBRS Y B Tk A % A UL )
B2 B A SRS (CCA) |, A7 SN 3
K (ICA) B A FAM sk (ECA) , 42T 4551 ECA &
CCA, I JH 3h ik Je Je £ 1CA 3t ¥, [7] if 7E ECA T
CCA AAE—/NEI T BT TCA 3l ke | I i
(e ek 212 4 A ECA il ATRIE LR 18 mm, SLEE
Tk v B Jok B 2 S S0 B an, I JE T B ORAE
ik, FAMIMNE e LR L L 1 em,, BRIML2 h J5 B2
oA 2k ms AT By, i 9 73 , DA S B R
1122 hy T RIS ECA,CCA K ICA fHA
2530 CCA,

1.5 #WZRTAZIES

TARJG 24 h, 2% Zea Longa 1Y 5 73l PF-53 it
AR AT DI RETE 4y, O 43 WA H Bl
ZPRER ;1 43 M RTTORRE 78 252 4 )
LML 33 43 AT A I 1) Z2 ML ;4 43 AR
g 1 &A1k, R RR T,

1.6 fEREFRNE

TARIG 24 B4 2R BRURR I, I 180 0 <k IO
Vo5 P 2L 20T R /0N M, PRBR A S R R 4 il AT )
R JEREEZ) 2 mm, 37 EIZ A 2% S Ak = 23 DU s
(TCC) , & T 37°C A LY 5 30 min, 4 4L
BT IE H 1 il 4 20, e B o 1 A BT 1 i 4 21
BIATE 10% W EEF E 2 , IFFA 88, H Image-Pro Plus
6. 0 JRAFTEAT o3 B 153 B A U AR AR, I 3 L i 4 T2
2 mm, BT H K ERETA WG] fi i sE 25 B R
13 AR AE 25 B, I 1T 53 I A S8 AR BUA 43 EE (brain
infarct volume percentage ,BIVP)

1.7 RT-PCR #ill miR-29¢ &i%

KM Trizol 5L M B RNA, $#£&5 — 27k
RT-PCR 3% 5% | 1900 5% 53 7™ W) FH T S g W R I P DK
1Y BiA: T A TREA BRA A4 A, W R - miR-
29¢ 5’ -UAGCACCAUUUGAAAUGGUUA-3’, J %%
SRARFR N B RNA BifR 2 pL(1 pg) (ANTP IR G 2
pL MgCl, 2 pL il EDPC #h 721K & 25 pL, %
N ZSEN . 95C HAEE 5 min, 95°C 281 30 s,58%C
Bk 30 s,72°C 1L 30 s, JEIARECH 40,

1.8 SOD i&% K& MDA &=/

S it A K i 2L 2R 547 513, 44 I SOD 3 7,
MDA 75 #1250 & i I 5 A7 A
1.9 7S 2 Ae AR A6 ik i ) fog 20 e o) - 1O

S It A R s 28 2R 14759 3%, I e R g i

BEEEATIH AL ARG 4B US , 7% ] Annexin V-FITC
it 2 A 350 & AT A I, 7 1 h AT IR A
2 L ARSI
1.10 Caspase 3,Caspase 8, Caspase 9 i& BRI

B AN A i 2 S AT 50 2K, $2 BR Caspase 3,
Caspase 8, Caspase 9 15 V£ & 36 5247460
1.11 caspase 3, cleaved caspase 8, cleaved
caspase 9,Bakl,Bax & Bcl-2 & BRI

KH Western blot £ A SEAT RN, s Al K
RLH R HEAT 513, IR A RIPA 5 2/, 24, 2
O WOREEH , SR BCA B &kl & ks, &
FARPE , R HEAT T e S 92 B U PR VK, R T
R, —HURE 4CHR; —HEIREE 1 -2 h,
TEBEIE UL R 4 h g . A Quantity one” 443
M B 25 IR BEAH
.12 HiESH

A BRI SPSS 21. 0 Geit43#r,  x = s %
NP Z IR o Kl i 2 225, A P <0. 05 1E24
WENES,

2 #R

2.1 miR-29c¢ inhibitor ¥ MCAO X iR fz 42 41
miR-29¢ RiZERI MM

WE 1 FR, SEF AR, BRI K miR-
29¢ NC ZH K FUMZHZ P miR-29c ik B E 5,
ZRBAGHFE L (P <0.01) ; SR K miR-
29¢ NC 4 1458, miR-29¢ inhibitor 2 K Kl £H 41
miR-29c Fikim B FH N, ZH BAGIHFE X (P
<0.01),
2.2 miR-29¢ inhibitor 3f MCAO X R #2217 AL
S HIR A

mE 1 R, SEFARA L, AT K miR-
29¢ NC AREME T R EiE s, 25 A
Gt X (P <0.01) ; 5HBAILH K miR-29¢ NC 4
Fe#¢ , miR-29¢ inhibitor 21 K R 24T M PE4) B 35 1%
K, 225 A5 E X (P <0.01),
2.3 miR-29c inhibitor ¥ MCAO X F & & 3L & 72
apA1]

mE 1 R, SEFARA b, AT K miR-
29¢ NC 21K BB SEAR R 43 Lo 3 3, 22 57
HAS 8 X (P <0.01); 5882} miR-29¢
NC 4 4 , miR-29¢ inhibitor 2H < KUK 4 78 14 FL T
Sy 2R HA SR L (P <0.01),
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miR-2%¢

GAPDH

- T
Eg‘l 0.9 3 3 "
ez R :
< 061 e %:' P e
Ez s R :
1 S : -
= = :
oL B BRE bR
A B C D

T A BT AR B ARSI CmiR-29¢ NC 45
D:miR-29¢ inhibitor £, ST AR HEL,

*P <0. 01 ; SR K miR-29¢ NC 41 48, # P <0. 01,
Bl1 miR-29¢ inhibitor X MCAO Uik
HAH miR-29c FiKE IR
Note: A: sham operation group; B: model group; C: miR-29¢
NC group; D: miR-29¢ inhibitor group. Compared with
sham operation group, “P <0.01; Compared with
model group and miR-29¢ NC group, P <0.01.
Fig.1 Effect of miR-29¢ inhibitor on expression of
miR-29¢ in MCAO rats brain tissue

2.4 miR-29c¢ inhibitor Xt MCAO X i & 4H &1

A
1 =

12:32+0.48)% 840.41)%

SOD &1, MDA 221N
Wk 2 pin, SR FARA i, B4 K miR-
29¢ NC £ iZH 2% SOD 7% J1 R, MDA & 425,

ERAAGHFE (P <0.01) ; SR K miR-

29¢ NC 4 F %8, miR-29¢ inhibitor £H i 21 21 ' SOD
TEPERE = MDA BRI, 2R B ARSI FE L (P
<0.01),
2.5 miR-29c inhibitor X MCAO X iR A # 1 ) £
KA TR § 0

TS R woR (LR 2) BT AR 40 i
AT N 1,95 = 1. 12, BRI J¢ miR-29¢ NC £ 4
FLJR T B E R, i 9.25 £0.83.8.95 +
0.72, 5BFARAMIL, 2R HAGIEE L (P <
0.01) ; miR-29¢ inhibitor 41 40 I T-F N 5.42 =
0.49, SR K miR-29c NC 41 I, W W%, 25
SFHAGITFEX(P<0.01),
2.6 miR-29¢ inhibitor X} MCAO K K fixi £ 21
Caspase 3, Caspase 8 [ Caspase 9 1 VE1 50

R

G

=
wo

m# 3 R, ST AR, A H K miR-
29¢ NC g2 Caspase 3, Caspase 8 [ Caspase
9 Wtk m , 2R HAGI R L (P <0.01) ; 58
I & miR-29¢ NC 2 L #¢, miR-29¢ inhibitor £ fifi
ZH4Ur Caspase 3, Caspase 8 M Caspase 9 T LA,
ZRHAGI AR (P <0.01),

C

D

1104 —
. F(3:020.27)%

g

10°

10°
Pl .
10" 10! 10' 3B "
43.3940.33)% ? B10.17£0.94)%
10° Amrr et |0 - 10 . -
[ [ VLR LV (1A [ | X 1 1 ¢ .1 1 104
Annexin V
WA AT RYL B AL ;C.miR-29¢ NC 41 ;D miR-29¢ inhibitor £,
B2 miR-29c inhibitor X MCAO Jk B i i 0] 240 L 4 7 Fr 5 0
Note: A : sham operation group; B: model group; C: miR-29¢ NC group; D: miR-29c¢ inhibitor group.
Fig.2 Effect of miR-29¢ inhibitor on cerebral ischemic side cell apoptosis in MCAO rasts
% 1 miR-29¢ inhibitor X} MCAO KA 17 R PF4r KM REFERA R (% 5 )
Tab.1 Effect of miR-29¢ inhibitor on neurological behavior score and brain infarct volume percentage in MCAO rats
251 MZAT AV IR FEARFR T 43 1 (% )
Group Neurological behavior score Brain infarct volume percentage

fRFAR4L Shame operation group

FERIZ Model group 2.78 0. 36 ™
miR-29¢ NC 2.76 +0.29 **
miR-29¢ inhibitor 1.36 £0. 14%#

27.64 £2.46 ™
28.13 +2.65™
21.88 +1.92%

S RFARLLE, 7P <0.01; SHEH K miR-29¢ 41LLE, " P <0.01,
Note: Compared with sham operation group, “P <0.01; Compared with model

group and miR-29¢ NC group, *P <0.01.
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% 2  miR-29¢ inhibitor X} MCAO K ERGZHZIH SOD i , MDA &SI ( x + 5 )
Tab.2 Effect of miR-29¢ inhibitor on activity of SOD and level of MDA in MCAO rasts

2131 Group SOD (U/mg) MDA ( pumol/g)
T AL Sham operation group 8.27 £0. 82 44. 68 £4.32
FERIZ Model group 2.43 +£0.25™ 74.23 £6.24 ™
miR-29¢ NC 2.40 £0.24 ™ 80.87 £7.76**
miR-29¢ inhibitor 7.83 +0.79% 58.48 6. 52%

T G BFARAE, P <0.01; SHEAH K miR-29¢ NC 41LLE, ¥ P <0.01,
Note: Compared with sham operation group, **P <0.01; Compared with model group and miR-29¢ NC group, #P <0.01.

% 3  miR-29c inhibitor X} MCAO KRAKZLZIH Caspase 3, Caspase 8 J Caspase 9 JGPERIEII(x 5 )
Tab.3 Effect of miR-29¢ inhibitor on activity of Caspase 3, Caspase 8 and Caspase 9 in MCAO rats brain tissue

ZH 5
(;H%J Caspase 3 (U/mg) Caspase 8 (U/mg) Caspase 9 (U/mg)
Toup
3 N4
ﬂ{zqiﬂ.t,ﬂ 0.86 +0. 08 1.87 0. 08 3.19 £0.32
Sham operation group
PRIVE)
Mjil aroup 7.54£0.75™ 7.49 £0.73 ™ 11.36 +1.20 ™
miR-29¢ NC 7.48 +0. 63" 7.46 +0.73% 11.29 +1.28%
miR-29¢ inhibitor 2.36 +0. 37" 2.48 £0.25% 4.59 £0. 46"

ST ARLEL, P <0.01; SEEH K miR-29¢ NC 4 HH, P <0.01,
Note: Compared with sham operation group, **P <0.01; Compared with model group and miR-29¢ NC group, #P <0. 01.

2.7 miR-29¢ inhibitor Xf MCAO X Ff fiii 46 £
cleaved caspase 3, cleaved caspase 8 & cleaved
caspase 9 EAFRIENE M

e 3 iR, ST ARA L, BEAL K miR-
29¢ NC 41 fii 41 21
caspase 8 M cleaved caspase 9 £ 1R A b 4 =y,
S HAGIERE L (P <0.01) ; SHEAY] KX miR-
29¢ NC 41 bt %, miR-29¢ inhibitor 41 fiii 41 21
cleaved caspase 3, cleaved caspase 8 JZ cleaved
caspase 9 FIRBRIFK, 27 HA G E X (P
<0.01),
2.8 miR-29¢ inhibitor 3t MCAO X & f £ 4
Bakl,Bax % Bel-2 & HRIERIZ MY

e 4 iR, ST ARE L, BRI K miR-
29¢ NC ZH %2041 Bakl, Bax 53k b 5, Bel-
2 RKFRERMN, ERBAZRITEEL(P<
0.01); SR A K miR-29¢ NC 4 ¢, miR-29¢
inhibitor ZH i 20 21 " Bakl1, Bax ik & i 3% [#AIG,
Bel-2 Fiki g F4e &, ZRHEAGIFE L (P <
0.01),

cleaved caspase 3, cleaved

3 iFig

I R IS P A A e A v i i A R B
rh s A K R R, A0 A 3, XA
P 2 453 47 ki 2 2 240 i A 0y JE 45 44, 5 40 8k 1
DNA 53 40 ii#% DNA , {41 it P4 25 11 5T S DNA K

Cleaved capase3

Cleaved caspase 8

Cleaved caspase 9

GAPDH

b
=
A
o

E=H Cleaved caspase 3/GAPDH
Cleaved caspase 8/GAPDH
Cleaved caspase 9/GAPDH

*
*
*
*

L L, N
A B C D A B C D A

E‘% 1.0+ *E ek ;r;r
&5 - 2%
N o
Ei 054 %%##
: 2%
. L %44

-

TE: A BT ARLL B AL CimiR-29e NC 41
D:miR-29¢ inhibitor 41, ST ARA AL, P <0.01;
5 EEA4L K miR-29¢ NC 414, P <0. 01
3 miR-29c inhibitor X MCAO K FUIKZHZN
caspase 3,cleaved caspas, e 8 M cleaved caspase 9 # FHFIAMIFNN
Note: A sham operation group; B: model group;
C: miR-29¢ NC group; D: miR-29¢ inhibitor group.

cleaved

Compared with sham operation group, “P <0.01;
Compared with model group and miR-29¢ NC group, *#P <0. 01
Fig.3 Effect of miR-29¢ inhibitor on expression of cleaved
caspase 3, cleaved caspase 8 and cleaved caspase

9 protein in MCAO rasts brain tissue
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TE A BT ARLL; B AL C:miR-29¢ NC 41
D:miR-29¢c inhibitor 4, SRFARLA LI, *P <0.01;
L2 J% miR-29¢ NC 414, %P <0.01,

B4 miR-29¢ inhibitor X} MCAO K B xiZl 4t
Bak1,Bax & Bel-2 2 1A 1 500
Note: A: sham operation group; B: model group;

C: miR-29¢ NC group; D: miR-29¢ inhibitor group.
Compared with sham operation group, P <0.01;
Compared with model group and miR-29¢ NC group, *#P <0. 01
Fig.4 Effect of miR-29¢ inhibitor on expression of Bakl,
Bax and Bcl-2 protein in MCAO rasts brain tissue

ST WL, IS & ol 2 S sh M TR0 . BT LA
e B — AT BRI R BR AR ) P i T IR 40
50 4 0 T K6 % B ot P 0 4 S R 2 R A
HAREREEME

miR-29¢ J& miR-29 %K J& ) — 51, J& Lagos-
Quintina S 7E 2003 4F W 5% #i 28 20 i A2 A% 2R v
RILHY, I 7O BE AR AFAY miRNA, miR-29¢ i T A
1SR e UG B A= I i A DL 258 78
Az 2 JRJE ik e BRI miRNA 7ERH 28 40 1 T Y
FrsetEfrE SRk, I SRIEMAENERT 4K, 7
R DIAR . S 4k Shen 45 ST iR miR-29a,
miR-29b & miR-29¢ 7 {5 I - HE 7 454 1 57 R
ik, #ik i 2 5 K miRNA J& miR-29¢, Huang
ATV — A R WITE MCAO K BRI 22 % 4 4
miR-29¢ inhibitor 3% miR-29¢ mimics, A & FEW% [&

AR ARE AE AR FE R 200 JE 0 T 5 e T i e O -
FEVERT . AT miR-29¢ 5 Mk B i P34 4 64 4%
R ZREY]

AR 5T B e T K B MCAO AR -0 i 2= 7
5 miR-29¢ inhibitor #E47 T, # TRJF 24 h £
D25 20K B 282247 R VP4, B 5 B8 44 R B ke 1f o)
I ZH AR AE R T 0, 45 R W] miR-29¢ inhibitor fiE
B3 PN Lt SR s AN L RN
FEAMHI MM T, 55 Huang 27 BF9E 45 R —3, [A]
I MDA J2 20 i 15 i J57 i 35 P S 4810 I R I 7 40
SE AN 52 A0 AR P B AE bR RS, SOD
RN FEERPUR AT, 2 E PR A R AR 2
JoT, REHEHT AR A H B X A M i i 0, T DAAS O 5% 4k
ST miR-29¢ X MCAO K EUGZL 2 MDA % &
Je 80D I R, 25 R E W] miR-29¢ inhibitor fi§
RFEMTEE SOD 1 1, FEAR MDA & &, AT i ]
miR-29¢ inhibitor BEIR 4 1l ke 1L P08 v 463 403 Pr 7= A
AR, I e A 1

i o 22 A4 B %) 9 T 02 2 M S B A T 1Y H AR AE
TS, HR A mT g 5 4 b p i T A4 0 T2 2 A
FER R A K, Hob Bel2 F% & H BTG 55k
Tz B PR TR SR R R, Bel-2 2 Al UL A 0 1
oI, e S MR T3 N Bax JE AR R, 8l
Bax [ BHREIE W SR, AT IR 45 A A A A T i
Bakl 32 Bel-2 KGR T- 8 H A — 51, BE S Bax
TR A, DT A 5 SR (A S 0 A e 1, 24 Bl
15514 T k)5 , Bakl GEfEA Lk A AR FL T
B, AR LR R TR A M R C B AR
Caspase 185 g B I o, e 815 40 j A 1,
Caspase 1E% 1500 T DL JG I M B )58 A7 76 F 240 B
PO, B E Bl DL 2 A RS ()W
TEPEIRAR At 3R C MR R Bk B L oL ) 5
dATP AT 8 B 0TS B F (Apaf-1) 255 UE &
Y, P40 caspase 9, TG caspase 35 (2) AME T
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[BE] BHH FT 2B B R S K il 8 fil 20 20 b 75 8% (malondialdehyde , MDA ) i 48 1L 157
AL ( superoxide dismutase ,SOD) Fl 4/ 25 -6 (Interleukin 6,1L-6) FIASfL M i S, A3k AUAE Wistar KR 50
HBEHLA M A 2R (IEF4) (B 4 (ALK IR A 24 h) (C 21 (AtEMmK IR m | Béa 48 h) D 21 (2 tkimizk
R AR 72 h) AN E 20 (SRR PR IR AL, B 72 h) . X B,C,D,E 40K RIS TS 6% S AL HE ST
SUPERT K I T B ZHAEVEA 6% FAALE 30 min 5 ERBHIIKL 25, 45T HLIEKAL 6. 0 mg/kg, WERETIIG Y 24 h,48
h,72 h, 43 ALY 4 R, 4388 K B 2, 4% Ok BUE I , 1 4% 109% il 2 215735, Fl ELISA & fili 20 21 MDA |
SOD, IL-6 FOIiL3E A IL-6 M-S FIETE, &R B,C,D =Z A WR ALK B B D8N, 5 A 41
Ho, ZRE G EE X (P <0.05), A 4K FIGHLICH 2K, M LUEAKEIES . B,C,D KRR A
ZUFE MK Nk il 2 2] S5 i) Bt il v 0 200 S <038 P TR 3 3R 1 B RO i P9 A B AR A, L D AR B2
ZUFE MK I A AR, T E 4R B A M 2 20K i 5% HE Yo (0 7R E 41K UM gL 2Ll & Tl R g /s, 7k
JP R 22 B WA, 3 PN B e /D BB AR LA, B 4145 A S HLER  ITZH 4 MDA | TL-6 THi  SOD F&AK (B2 5 B4t
TH2ERE (P >0.05) , BEE MK Pt E A ER , C, D 41K RG24 H MDA T, SOD FRAIK, i 2% o i) 1L-6 T, F1
A AR 22 A G243 L (P <0.05) , A1 D AL E 41K BUINI 4 28 MDA 4%, SOD T, M3 o
1) IL-6 A, 22 R G4 L (P <0.05) , £ AtkMlizK i & A F AL R 5%, LA AL BE T AE . A
P S 8 2 i 7 e %71 O ER ML), il 220 TL-6, SOD 1 MDA & & X1 B b G 15 55 X,
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Study on SOD, MDA and IL-6 in a rat model of acute pulmonary edema

WANG Juan', JIA He-lei', JI Hong-liang”, REN Dong-dong' , LU Chang-qing'
(1. Emergency department of Henan University of traditional Chinese medicine, Henan 450002, China;

2. Department of internal medicine,general hospital ,Zheng Rong hospital , Zhengzhou 450002, China)

[ Abstract] Objective  To investigate Interleukin 6 (IL-6 ), superoxide dismutase ( SOD) , malondialdehyde
(MDA) in lung tissues of a rat acute pulmonary edema model induced by acute hypoxia. Methods 50 adult Wistar rats
were randomly divided into group A (normal) ,B ( acute pulmonary edema,hypoxia for 24 h) ,C (acute pulmonary edema,
hypoxia for 48h) ,D(acute pulmonary edema,hypoxia for 72 h) and E ( dexamethasone treatment, hypoxia for 72h). The
model of acute pulmonary edema was established by intraperitoneal injection with 6% ammonium chloride. In group E,
dexamethasone (6mg/kg) was injected in tail vein following intraperitoneal injection of 6% ammonium chloride. The rats
were killed 24 (group B) , 48 (C) and 72 hours( D&E) later. Plasma was isolated and lungs were removed. MDA ,SOD in
lung tissues and IL-6 in plasma were analyzed by ELISA. Results The wet weight of lung tissues were significantly

increased in group B, C and D compared to group A(P <0.05). The lung tissues of group A had no obvious congestion
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and edema,and the morphology of lung tissues was normal (P >0.05). Pulmonary edema, interstitial spaces and alveolar

filled fluid can be seen in group B,C,D and transparent membrane formed within alveoli. The lung tissue congestion and

edema in group D were the most obvious (P <0.05). The above changes obviously improved in group E. Compared with

group A,MDA ,IL-6 increased and SOD decreased in lung tissues of group C and D. Compared with group D, MDA was

decreased and SOD was increased in lung tissues of group E and IL-6 was also decreased significantly in plasma( P <

0.05). Conclusion

The occurrence of acute pulmonary edema related to oxidative stress and decreased antioxidant

capacity. Increased free radical is an important mechanism of pulmonary edema. SOD,MDA and IL-6 in the lung tissue

may be indexes for the prognosis.
[ Key words ]
Interleukin 6 (1L-6)
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~8 ml/kg, MER:9 ~ 12 mL/kg, W A LI AE 9
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IO ELISA ¥ K0 50 &40 0 5 4K Ui 3¢ 1 AHRRBURELEN s et
R 16 (97, e B P e T HAE Jiti 6L BE TEK i (HE x 100) .
1.8 SEitssvir Fig.1 Lung tissue of rats in group A the alveolar

structure was complete ,and there was no

W 4E 5 2H K B 4H 217 MDA, SOD Fil IL-6 & &
Ak GEi A FEAE L) & £ s o, R SPSS 18.0
ST £ AR 22 55 e B IR R 5 22001

2GR

2.1 BAKXRMALKREFIFREZER

AR5 AR RIS, B Lt 20 2, AT UL A 21
X B2 R BRI 20 4340 5 T A b Ml 7K b 22 B, 3
TCH 3N, B,C,D =400 UK KU 20 SUK i B
W VBEIH RN, 5 A AR, ZRAGIEE XL
(P<0.05), X4 KA LT HE Jeta,

edema in the alveolar wall (HE x100).
xS . : -
B

A A A RIAATNBAMARH, IAS 5K 2 B UK RSO UK BB
FUEHR . B,C,D K EUSRY i 21 2 78 1K i, fifi 2 21 3 20 A FE R TRV (HE x 40)

Ji) J5 [] 2 Ji AT TARE NS A E AR Fig.2 Lung tissue of rats in group B: pulmonary
ﬁi,ﬂfﬁ?@ WA BHIBIE L, H D 2H K B 240 24 58l congestion and edema,interstitial spaces of lung,

K A (BT 1 —4) T E 4R 42 il 21 4UK
i3k 5, R UL B W, HE B R E 4
K I ZH 2 [1) J5 7K i K 4 S 240 L 92 i R R Ak
PR 7K M K 22 © WIS, it 96 P CFE 2D e g AL
NGRS
2.2 HBHKXRATELZH MDA #1 SOD KL
LA 4 20 K BRUTE 2P SR S [ ) L i 28 21
MDA SOD B2 1k, 35 A 2t L, HF 9045 2R 12
LB RS A G HRYL e, il g 20h MDA T
15 .S0D P (H 2 R G i 2= B L (P >0.05) , Fifi
hﬁ )}; 1( f; EE iﬁij“s’gg}fﬁi?f; ﬁ;‘gﬂg 3 C U RIS 5 A L R T
S N = ’ T 40 S A R AR PR (HE % 10) ¢
ﬁﬁ%ﬁ‘iiﬁ?‘l( P <0.05) (%% Do ESURL & SULIS Fig.3 Lung tissue of rats in group C:Pulmonary
Ji B 4R D A0 e, il 21 21 MDA [ SOD Ft congestion and edema, interstitial spaces of lung,
L ZEFAGIFE L (P<0.05), alveolar fluid filled with protein( HE x 10).
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Fig.4 Lung tissue of rats in group D:Obvious congestion,
edema, thickening, inflammatory cell infiltration
and alveolar effusion( HE x20).

: & A s
5 B R BRI 2 i ] Sk i K
HEAE 2 IR R R
Fig.5 Lung tissue of rats in group E:The degree of
edema and inflammatory cell infiltration in lung

significantly reduced.

®1 5 ARFUHLLID SOD A MDA (2 (x +5)
Tab.1 Changes of SOD and MDA in lung tissue of rats

b/ 45 A4 B4l cdl D 4l E4
Index/ group Group A Group B Group C Group D Group E
SOD (103U/g) 3.64 0. 69 3.42 £0.61 2.82£0.59" 2.63£0.55" 3.25£0.64"
MDA (mmol/g) 1.06 +0. 51 1. 18 £0. 63 1.48 £0.67 " 1.60 £0.79 1.22+0.55 "

@0 C,DAS A A S, 2R A5 E X (P<0.05),

Note ; “ Compared with group A, group C and D change significantly, the difference was statistically significant (P <0.05).

F2 4 AREIFHEFNMIE D IL-6 BB (% £5)
Tab.2 Changes of IL-6 in lung tissue and plasma of rats

Fabr/ 415 Al B4l CH D 4l E4
Index/ group Group A Group B Group C Group D Group E
L6 L

[ﬂl;ﬁ (ne/L) 107.48 £33.51  161.73 £40.26"  182.84 £46.94"  196.38 £55.26" 145.18 £37.20 "
IL-6 in plasma( pg/L)
HAUIL6(pg/L
R (ne/L) 99.73 £32. 16 119.37 £36.27  149.52 £44.12*  164.53 +47.25" 112.64 +35.03 "

IL-6 in lung tissue(pg/L)

H. 7 B,C,D A2 116 S A 4UA LI B TS, 2 R AT (P <0.05) ,C,D 44l 1L-6 S A M S e, 2R F 5%

2R (P <0.05)

Note; * Compared with group A, IL-6 in plasma of group B, C, D were significantly higher, the difference was statistically significant (P <0.05).

Compared with group A IL-6 in lung tissue of group C,D were significantly higher,the difference was statistically significant (P <0.05).
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HEEIGIT A, E 4/ D AL, Igl 2% 1L-6 B
BRI, 2R AR L (P <0.05)
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[FEE] BM  FHnRSISIRRSNE S5 380 785 40 (bone marrow mesenchymal stem cells BMSCs ) [f]
DAV AL R SR SE . Fik SRAIMGRELEIRBUK B BMSCs, 7 U0 AAS I 40 M 2 e Js . MTT G 00 in
WFHS R BMSCs s K ICREM R, I35 3 fUAMI /0 455 1E % X R4 IR PSR A, S-S 4, IR FF 2R +
5-FMIH A, W western blot K6 2 2 4RI 4545 25 1 ( Desmin ) , o- IR EE FI 5% (-MHC) , O JUNLESEE FH T(cTnT)
HEHFRIK RT-PCR LRI 45 AL GATA4 S BR7E HE 86 11 43 (CX43) M Nkx2-5 mRNA £k, &R K BMSCs
KM CDO FHPER = F 95% ,CD34 K CD45 BAMERAET 5% , IMBKRSFS R0 BMSCs f KITLHEWEE R 0. 625 ¢/L,
55 IE R IR LA, IR PSR AL, S-EUE TR AL, IR SR + 5-FME T4 Desmin, o-MHC J ¢TnT I Ris &
¥4 ,GATA4,CX43 & Nkx2-5 mRNA Kik& L, 2R HEGITERE L (P <0.01) . 5SS RA K 5-AMH AL L
BLIMRSFZK +5-FMAF A+ Desmin, a-MHC J ¢TnT B HFE LG iR, GATA4,CX43 K Nkx2 -5 mRNA Fik i
L EZFAEGIFEL(P<0.01) , &it MKAASKEEEIES BMSCs H.O VAL, 5 S-F R T B E 45
A PHEEM
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Experimental study of Jiawei Danshen Yin on the differentiation of
bone marrow mesenchymal stem cells into
myocardium-like cells in vitro

HAN Xi-yan
(The Oriental Hospital of Pudong, Shanghai 200120, China)

[ Abstract] Objective To explore experimental study of Jiawei Danshen Yin on the differentiation of bone marrow
mesenchymal stem cells (BMSCs) into myocardium-like cells in vitro. Methods  Rat BMSCs were isolated by adherent
method, and their surface antigen were detected by flow cytometry. The maximal non-toxic concentration of Jiawei Danshen
Yin was measured by MTT method. The isolated and purified BMSCs were divided into four groups: normal control group,
Jiawei Danshen Yin group, S-azacitidine group, Jiawei Danshen Yin plus 5-azacitidine group. The expression of desmin,
a-myosin heavy chain (a-MHC) and cardiac troponin T (cTnT) protein was detected by western blot. The expression of

GATA-4, gap junction connexin 43 (CX43) and Nkx2-5 mRNA was detected by RT-PCR. Results The percentage of
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CD90 positive cells in the rat BMSCs was higher than 95% , and the proportions of CD34 positive and CD45 positive cells

was lower than 5% . The maximum toxic concentration of Jiawei Danshen Yin on BMSCs was 0. 625 g/L. Compared with

the normal control group, the expression of desmin, a-MHC and cardiac ¢TnT protein was up-regulated, the expression of

GATA4, CX43 and Nkx2-5 mRNA was up-regulated in Jiawei Danshen Yin group, 5-azacitidine group and Jiawei Danshen

Yin plus 5-azacitidine group. The difference was statistically significant ( P <0.01). Compared with Danshen Yin group or

S-azacitidine group, the expression of desmin, a-MHC and cardiac ¢TnT protein was up-regulated, the expression of

GATA4, CX43 and Nkx2-5 mRNA was up-regulated in Jiawei Danshen Yin plus 5-azacitidine group. The difference was

statistically significant ( P < 0.01 ). Conclusion

Jiawei Danshen Yin could induce BMSCs differentiation into

myocardium-like cells, which had a synergistic effect with 5-azacitidine.

[Key words ]

azacitidine ; differentiation

Tk oo 2 11 T NS (gt B A P R, 7 IR T
HRRIT R A 1 JUL BB e P 3 AR LR 5 7
O LA B I/ | I e 2 2 J Sy ot o ) 38
FEEBET-1 Y AR I & B B I T T A0
(BMSCs) , i Jif 1 4 A 25 AN E 40 f 5 0 L
JIF 5 5 g B ke L PR R R LA B R T AL
BT i BMSCs & —FOR IR T IR Z B 1) 7S
T4, 1976 4EH Friedenstein 55 & #1991 4
Caplan WER A4, BMSCs f7 78 T i &6, IFAE, A7
MIGEAEAL T, BA AT H, 2 m otk
fig, IR EAA R A, SR B s O IR
B, AT RATER [R5 5 1 SO T 404k R0 LA
L, BB A B E AR, B U 200 L, b 25 T 20 i S
ZRA AN, nT AP R T AT AR R 5T
WEM =L BT, WP, RSBk, EEE
Tra5 b EE251E 0% 5 BMSCs Fh85 3% | T2 25 BMSCs
(5 SoERE T, 9 B e R b R vh & 45 T ok
TR PR 7 Pk SRR B A 7
FETEFRSR AL B 7 S ) TP SR 2 07 i £k
A IR 1 B TR T I IEAS o e O 00, Bk
LA O LG I 258 00 | 28 B S 3 s 2 WA I vk P+ 24k
P53 1 BMSCs 4 fg fk 2 2408 R RO JUL R i 598
TR (IRT) " Wi 4 4 % [ ( Desmin ) , a-JILER
FEEHESE (a-MHC), LWL E A T (¢TnT),
GATA4 B 1 43 (CX43) K Nkx2-5 20 L
FesetEE O i IR E A RE BB E L
FRPK 52 O LA I 25 R B

1 ##F7E

1.1 SKIEzh¥
100 +20 g 1Y SD MEPEREL 20 2, T F ik
v S5 B W A BR 9 AE 2 Al [ SCXK () 2012 -

Jiawei Danshen Yin; Bone marrow mesenchymal stem cells; Myocardium-like cells; 5-

0002]) . FrA K ERISTER B K27 & &R 07 B Be sh
SR [ SYXK (97) 2016 — 0001 ) ) 35 i BREE R 1) 55
WEE N PEMRSE 1 RS
L2 FERFIRLHE

S5-I B 3 [ sigma 2~ A RPLEE S EH
(Desmin) , a-JLER & F 6% (a-MHC) BN LRI
AU 8 Y TR BR 2 A SO WULES 8
F T(TnT) Z 7aEdiiAly [ 2% E Abcam 23 ; FITC
Fric CD34,CD45, CD90 LA A il % K Cedarlane
O\ ] PO AR A MR ER (MTT) | i 4= 1L , DMEM 2%
My H 2€ E Hyclone 23 Al ; BCA i 7 &, /b B ¥t
GAPDH PR yeFEHUIAN A 58 = RAEVHEARA RA
trizol 7R & H 3 [H Invitrogen A Fl . 2R AR AT B
HL VKA, 28 VR 7 B H Dk A B b 508 — AR
ChemiDocTM XRS & i 45 & 4t W H 5% [H Bio-Rad
/3] 3 FACSCanto it 20 2 L A W F1 2€ B BD /A Hl;
Tecan Infinite F200/M200 %I £ B RERGHR Y I B Fi +-
TECAN A ],
1.3 KXEBHWFKEN MSCs WA B ERFR
?Eﬂ',[u_“]

W4 SD K BRUME s 1 5 3% 1 U0 LY 2 AN kAT RR 1
JE IREALFE , 75% L BRHFER SR, PBS whik s & T8
G, BOT 2 FBCE, 1290 B 5] [l 45 4 4H 24, PBS
e, 22V BB AR R R 1 e 5 s
£ R 7 S5k 28, R H & DMEM 35 557 3 nf
Ve BEEs WA R, 1500 +/min, B5.0 10 min, 3f:
4 15% JR 4 R DMEM B3R fEd & DL 1 x
10°/mL #JE M T 50 em® F5FEMH, 16 37°C 5%
CO, &M NHEFE, 48 h BRI, 2B AR I BE A
PUGEERR 3 d i, R4 H T30 B B0 T W24
M RORAS AR, R R AR, M K %
FEILF] 80% ~90% HYIHE 47 1: 24648 LA F 5
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3R,
1.4 BMSCs REMELETE

A K5 i 1L 3] 80 ~ 90% 14 3 X BMSCs 4
JL,0. 25 % JERREH 165 TE i BER20 L2, 4 Falcon
B S, I WUF A FITC 26 Y6 Hri0 B9 CD34,
CD45,CD90 7 P 1A 20 wL, EIRIFEF 20 ~ 30
min, PBS %{%ﬂiﬁﬂﬁﬁi,#%b,ﬁ%ﬁ 1 mL PBS
HAEAAAE, ITH 4% 22 5 I 1, e =2 A -
R E AR R GE
1.5  fnwkFA-SRIR B R FRER

TR P2 12 20 ¢ /& 6 ¢, )15 6 g,
16 g, 21466 g, AT 10 g, M0 HE 12 g ZHAL,. AT
iR i TR BE 25 I RHR AL, B TR 25 B e L 1R
B 250 g, JF Il AR E 2 Ok, BRI 2 h, 1 h, 42
PO T 37 °CHE R/ AE ke 4s , IF 1200 o/ min, 2.0
15 min, [FIBSFICH &M T, H 0,22 pum B 38, Ik
LRI, T S IR IR A 25U 1 ¢/mL,4°C UK
AR
1.6 MTT & # U 0 ik 7+ 5 X3 BMSCs Y 28 A
i

BUE K% B A F) 80% ~90% Y45 3 4% BMSCs
A ,0. 25% JBETE T Ak e ) B S A B B, IR LA 5
x 10*/mL %5 JF $:F0 T 96 fL Ak, 4 FL 200 pL, 7F
37°C,5% CO, 5F T H: 3% 24 h, S50 41 4359 4 FL
A 20 pL(10,5,2.5,1.25,0.625,0.312,0. 156,
0.078,0.039,0.019) ¢/L, JE M A& H 15% i 4 1.
T DMEM B5 353 180 WL, 75 4 Mo %t iR 4H , H&
AN K 15% Ba 4= 135 B9 DMEM 15 37 3% 200 plL, [A]
i 2s PO R RS A0, B 15% Jif 4 135 1
DMEM B 553 200 pL, B ER 4 MEAL,
748 h J5, /A 50 uL 1 x MTT,4 h J5 % W, 45
FLAN 150 WL DMSO, 7E 570 nm I 1 A0 6 0 45 FL Y
JGEERE (OD 1H ) , 40 M 3% 58 H0 1) % = (20 M Xo) R4
OD fH — 523640 OD {8) / (ZH XS BRZH OD il - 25 1
XTHRZH OD {H) x 100% .
1.7 ZEIHHAE

F55 3 1R BMSCs 5 S0 dl: Bt 4 41,56 1
oM IEE XA (R EA 15% K4 003G 1) DMEM
FRARAL) 5 2 A IR PSR (IR PFS IR R B
VI KICREMRE ) 26 3 410 S-EUR AR 4 (5-RU
10 pmol/L) , 2 4 41Ky (IR FF S8 U B K
FEURIE +5-FMTF 10 wmol/L) . 24 h EREE 5L,
PBS bk )G, 4% iR AT IE S 15 9% ,72 W R i

4T western blot 2 RT-PCR 5255,
1.8 Western blot

177 sy dE A M, WAE A i, T A
RAPI 24/ % 22 /% 40 9 30 min, 1200 r/min &5 .0> 10
min, AR HY G W BN B E A S, BCA 150 &k
DIEE R, SR W28 10 min, &, BAE i
17 SDS BERCHLYK 1 ~2 h WRILFENE, 5% NG 15 0 1t
1 h,—$L4°CEF R, TBST YE¥% 3 K, W H M
THUERMEE 2 h, TBST ¥ 3 K, IFH N ECL 1
Yo, FHEER MR R GG, 1 Quantity one” 3K
ST B KA,
1.9 RT-PCR

1 77 o s R ARS R AL, 2% wizol
R A UL B HEBUS RNA | IR F A6
K RNA 28, >k J] — 25 % RT-PCR i 5] & 4%
RNA 565 B cDNA #5385 ¥ AR5 10 4 3
PP 2% B REEEE RS FL vk, IR IR 5194
JMA 25 L PCR SR ZR | OB 4514 94°C A8
45 5,59°C H Pk 45 s, 72°C M 60 s, 3k 35 PMEIR,
SR, GATA4 E¥iF51¥). 5 -CCAACTGCCAG
ACTACCACC-3", FUiF51#: 5 -CAAACCCAGCAC
CCTTATCC-3’, CX43 L5 % .5 -CTATGTGA
TGCGAAAGGA-3" , T iF51 4.5 -AGGAAACAGTC
CACCTGA-3" , Nke2-5 LiiE514):5  -CCGAGCTCC
CAGGAGAAGGGCGAGA-3" | F 51 #. 5 -GCTCT
AGAGGTCCTGTTGGGTCCGT-3" . GAPDH I % 5
1.5’ -AGCCACATCGCTCAGACA-3" , F il 5| i .
5 - TGGACTCCACGACGTACT-3" ,
1.10 Sit=4ah

FAEBE 4 SPSS 17. 0 Geit v kT, 3 x + s
TR, I Z 02 0 K i E 22 5, LA P <0. 05 1E
HAE EEZESR

2 #R

2.1 BMSCs EHFEL

JEAR 2N e W 42 P i 22 (R 52 0, B TR R
W24 h KA BE 48 h T YR BR TR, 25 B A I BE
YA, ILB A OB SR —, A/NER, B2 MY, M
WILE# 2, 5 -6 d 40 s | Ko &
AR, 10 - 12 d Qi al A 22, BRH15 3
MBI — 3, R YTETE | IF A7 5 i
FEAR (INE1 iR
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1 BMSCs 242 (45 3 1)
Fig.1 The morphology of BMSCs (the third-passage)

2.2 BMSCs XREMELE

W 2 s, 2 3 X 20 AR G 45 SR 2% B 41 i
FMPLE CDO PHIEHE S T 95% ,CD34 [ CD45 [H
PERAR T 5% , DT vl B A S 55 48 45 & 4l B 1

BMSCs, e FH T/ 225555
2.3 ISRt BMSCs RI4HAR S 1%

W1 R, Ik P2 4R B vk B T
1.25 o/L, HL Bl 25 B it 334 57, 200 BE 336 4 410 il 3
B T 2SR P S R B KT 0. 625
/1., FLIEZE 25 40 B W AEK, 40 A 388 30 410 1) SR BRI
HAECHR LR IS (E R - 1. 55% , B A g,
SARBEBYINT 20 M T M R B
2.4 mMKASiRi1FESE BMSCs H Desmin, o-
MHC % ¢TnT EBHHRZE

W 3 Fios, 5IEH 4L, I F 214l , 5-
RN H BN SF 2K + 5-F M H 419 Desmin, a-
MHC J ¢TnT M Fk B D ER A, ZRFAGIF
B (P<0.01); SnskSHS k4l sk 5-F M4 e
B IMERFFZAR + 5S-F M4 Desmin, a-MHC
cTnT HARKEEEFRS, ZRASIFEEL(P
<0.01),

D3
200+ CD90 200 CD34 200: CD435
1603 160 160
E 120_5 M2=095 62% 'E 120 8 120_:
ER z M2-0.92% - M2-0.36%
“ 804 M2 © 80 (3
] Ml - Ml M2
404 40
0 0
10° g 10° 10° 104 10" o 10° 10* 104 s 10! 10° 10° 10#
CD90 FITC CD34 FITC CD45 FITC
2 BMSCs RIHHLIT Y E
Fig.2 Results of BMSCs surface antigen identification
1 JNERSFSRN BMSCs FIANMIEENE(x =5 )
Tab.1 Cytotoxicity of BMSCs by Jiawei Danshen Yin ( x £ )
i (g/L) 0D fii M= (% )
Drug dose (g/L) 0D value Inhibitory rate (% )
10 0.6429 + 45.93
5 0.8024 +0.0129 31.37
2.5 0.9347 0. 0313 19.30
1.25 1. 0463 +0. 0320 9.11
0. 625 1. 1632 +0. 03046 -1.55
0.312 1.2534 +0. 04727 -9.78
0. 0156 1.2373 +0. 03962 -8.31
0.078 1.2042 +0. 0274 -5.29
0.039 1. 1826 +0.0195 -3.65
0.019 1.7305 +0. 03901 -3.32
YRR XS BREH cell control group 1. 1462 +0. 0296 0

25 A% BEFL blank control group

0. 0504 +0. 0049
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Desmin R e ]
G-MHC e e S— | em——
— e e—

LALDI — — — —

¢InT -

A B C D
Desmin/GAPDH
209 B o-MHC/GAPDH s B

c¢TnT/GAPDH

1.0

M A A i
Relative protein expression
h

I,

A B C D

0.0~

AL TEH X B B RSk ; C L S-FUME TR 4L ; D - ik
FFBK + 52T 4L, HIEw X4, P <0. 01 ; 5mik
FIBRA D 5-RAMAF 4 L, " P <0. 01,

3 NRFFSIRIFE TS BMSCs H' Desmin,
a-MHC % ¢TnT & 19 3E35

Note; A :normal control group; B: Jiawei Danshen Yin group; C:
S-azacitidine group; D Jiawei Danshen Yin + 5-azacitidine
group. Compared with normal control group, P < 0.01;
Compared with Jiawei Danshen Yin group or 5-azacitidine group,
#P<0.01
Fig.3 Expression of Desmin, a-MHC and ¢TnT
protein in BMSCs of each group

2.5 MKASIRESE BMSCs  GATA4,CX43
% Nkx2-5 mRNA gy&i%

WK 4 FiR, 5IE% 4, Ik FF21k4l, 5-
R 4 AR FF 2K + 5-RA M 4 h GATA4,
CX43 J Nkx2-5 mRNA FRik & W E# &, 2545
AR (P <0.01) 5 SIBR P2 R A 30 5-AUM
L HLER, IR PSR + 5-FME T 41 GATA4,CX43
J Nkx2-5 mRNA #iki i F0 e 2R A5%1FE
X(P<0.01),

3 g

O JULSR I P 3 403 407 A v B 2 b A R < g
R B SR, R 2 5 T B 2 TR
BMSCs 55 T4 M AHZS &, 1 B h 24 2 88 i, 3 RIAE
FH/IN, 7€ BMSCs (W34 , 434k B2 B8 Al A 7 v 2 2 0
MR T, 38 3 45 B BMSCs 4 A 7735 %, i ik
BMSCs H4% , 3155 BMSCs & ] 704k, 98/ BMSC

Nkx2-5

GAFDH

ES) GATA-4/GAPDH

129 B8 CX43/GAPDH .

) Nkx2-5/GAPDH ok B

2 094 I
\
\
23 061 %
2 N
£ 031 N

= N

é \
N

0.0

TE: A IEH0 BT B MBRSHFS IR C.5- AU 4L D ik
PR +5-HIEH A, SIEFE XA LE, ~P <0.01; 570
WRFFSARA B 5 - ALLLEL, ™ P <0. 01,
B4 JSE2RE SR BMSCs T GATA4,
CX43 2 Nkx2-5 mRNA 933k
Note: A ;normal control group; B Jiawei Danshen Yin group; C:
5-azacitidine group; D: Jiawei Danshen Yin + 5-azacitidine
group. Compared with normal control group, P < 0.01;
Compared with Jiawei Danshen Yin group or 5-azacitidine group,
#P<0.01.
Fig.4 Expression of GATA-4, CX43 and
Nkx2-5 mRNA in BMSCs of each group

BRI AR P A R R B AN RO, 7 s 2 4
LR FHRIR B, BT, SRR, Ikt
ZARAE BMSCs & 18] 7346 2 0 WL AR D v e o 24
BT kP S O MR AR A A B 4
5 IS H G Tr (7 338 ) P2 HON
AR /Y, HoJ7 3 2 A& P2 A, & 47 S
Pty AR B, I IR IR 2 AN, @07 R AT
i, B4 1R Z R, i PR L B AR SE IR SR 2 Ak
I UEAERE O B0 B 5 e i oh
BB L 38 S BN R P 2 1k RE 8 1B 15 3 5
IR R £, AT 48 i o JUL e O P9 3 45 £
SO LI RE B3R A 1, 73 Shad e BUIWR P32 4K 1fi
T V5T 19 BMSCs B80S 0o JUL R 1t 1598 13 % BUH.
A RFE BRI, 5 02 2ER RIR LG LA ZL0 AL
PR R RO T BTN R S 1k
At 75 5 BMSCs [a).Co UL 231k , T 52 IR A
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D LA A L0 AL IR EITVERT

AHIGY 1 eI o I BE 3 1 3R 4l Ak K B BMSCs,
FF38 3 U 240 M ARAG I BMSCss 205 | i 2 40 g AR 45
S R I T AR S BUR CD34 K 4l dr ik
PUE CD45 BAYEZREE/NT 5% 1 CD90 FHMER & T
95% , Ut WA FRATT A4S T 5 46 A9 BMSCs, 7] L F
SRR SIS, FRATORH MTT A6 AN [m] v 2
kP (10,5,2.5,1.25,0. 625,0. 312,0. 156,
0.078,0.039,0.019) g/L] %} BMSCs 40 il 75, 4%
R 0. 625 /L 2 MR FHSIk $2 B X BMSCs
(R RICREER BE , T LA IR B 9 R AT T I 224
5%, (R S-ZUN 2 [ Py A0l FH Y BMSCs & ] 75
SR LA AR 5 SR R — A K LAY,
FE— 2 G BE 2% 195 S BMSCs, I B4 21) Bl
fiLCs AL, AT 2 55 BMSCs [i] .0 AILIE 8% K 431k ) BE
Fp T R SN R BAT TR S B X B

Desmin, a-MHC , ¢TnT, CX43 2.0 LR 5 1 55
M1, HA Desmin S&—Fh f[a] 22 25 11, J& LA i AL
Y EB Sy, LA IR S, A0 A% 55 40 i 5%
2, FIWVNES L h iR w2 AE ], o-MHC &
IR I F 4 HERIAIKF-J2 BMSCs 45T 4ii i 434k
B LA A B Z ARG S T J2& O WL IR £ 4t
TR VR R, BEAS T KL AL 2 AT,
SRR LTS 1 A0 B B R AR S, CX43 R2AF
FET0 b S Z L, RENE 55 40, o 8] 5 32 41
A%, 24 CX43 R AR, BB LAl i 2 A 1 4
ShH , ReNS Ak 4 B ) Ak 27 15 5 1% 38 T {5 B AU,
FERELE O WLZR M R 2 BT 30, %hO WLEh BE Y K 4%
e R (952 I 5 3 oL b PN | RS ks e S D)
ik BE—E R LR BUNR ST S K15 S BMSCs 47
AL LI BE Y g 77, western blot & RT-PCR 4%
FEU 5 IE X R LA IR PF SR A, 5- R T2
KOMBEPFZSIK +5-FMHE 4 Desmin, a-MHC % ¢TnT
EHFAR T FE I, 0X43 mRNA £ikEERE
A, HIA VR A0 F ol 25 25 401, Ul Bk A+ =
REA BT BMSCs [ LA fR I RE 71, H
5 5- A M A PHEER.

T4 GATA4 J& 5.0 8% 5 % VIAH i 5% 5%
T RO T R IR 2 2k S5 TR 0 Y A
Y1 R DTN i e X e o e (S P S R
YR GATA-4 BHMEZR IR JE IR G T 21 B 1) O JIL 240
SHAER R B R 2 SO LA & B RO AT A 1, 2
SO JULRT M 40 B e AR R 22—, Nkx-2. 5 L J2: 0

WURT A A0 AR S 2 R 2 — | 5 GATA4 2 [ {7 7E
AHE VAR, BE L FA AT O & T, O LR A4 55
AR A SIS AN Ik Nkx2-5 JE K g%
755 P19 4t .o fILAR 531k, [k 38 GATA4,
a-MHC, cTnT 5.0 JUFF R A £k, WA
WF5E 9E — 58 1 RT-PCR Kl GATA4 & Nkx-25
mRNA ik | 25 FEUE SR PF S0k B 5 - AT B
WHE AT S FE GATA4 K Nkx-25 mRNA
Fik,

S 3k

(1] SBARME, 9155, LB i fE RS R WP kS [ 1] H R R 7
2011,40(24) :2462 —2465.

(2] i, Bt vh 2552 J5 By iaCo WL AR it P98 3 463 003 4 FH AL 1
BRFC fe [ 0], p b B 2 £ B Ak AR, 2012, 19 (11) £ 102
-105.

(31 Z=7 ZEpite, S0, 45, P2 g S i i 8] 55 50T 40 e ) 5
B BT St (1], E AL T REEST, 2016,20 (1)
135 - 139.

(4] xlgx0d, B B o) 5 5T 4060 LR SER 7 (19 0F 52 ik
JEL1]. R 2 BE2A4R ,2015,37(1) :108 - 112.

(5] T, Zwdr, B T 245007 S i o T a0 i
Hparg L) ], H EHLUT RIS, 2014,18(1) 1155 - 160.

(6] JEMfR, MEHE, m L%, & MRS IR G T 2507 8 O
I B o ML BELTIE 68 1T 2804 [ )], TP B 4K, 2015, 56
(5):395 -397.

(7] BFAE, TR TR MRS S R BR B i UG 5T
BESLLI]. )P R RG24 2447 ,2013,16(4) .73 - 75.

[8] REE, EDSE, WM, MRSFSIRE 2 MG 155 BMSCs
FEH IRL R B0 L bEGF B 520 [ )], o [ 592 58 J7 ) 2% A4
#,2013,19(13) ;238 -242.

(9] ZFdpif, MBI, 25430, 5. RIS 0L IRT K R i
TN A TN [ T]. o P B 45 O I A A
2014,12(6) ;723 - 725.

[10]  EAER, RGN, 7 27, 4. IR SR i 1) 58 15 40 e 9 Js 4K
BEFRAAE (D). T E AR TRBITE S I RHER ,2009,13 (14)
2740 -2745.

[11] SuX, Ling Y, Liu C, et al. Isolation, Culture, Differentiation,
and Nuclear Reprogramming of Mongolian Sheep Fetal Bone
Marrow-Derived Mesenchymal Stem Cells [ J]. Cell Reprogram,
2015, 17(4) : 288 —296.

[12] Liu HJ, Hu RY, Dai WJ, et al. Culture and Identification of
Bone Marrow Mesenchymal Stem Cells from Enhanced Green
Fluorescent Protein-transgenic Rats [ J]. Zhongguo Yi Xue Ke
Xue Yuan Xue Bao, 2016, 38(1): 9 -15.

[13] Piryaei A, Soleimani M, Heidari MH, et al. Ultrastructural
maturation of human bone marrow mesenchymal stem cells-

derived cardiomyocytes under alternative induction of 5-
azacytidine [ J]. Cell Biol Int, 2015, 39(5) : 519 -530.
(L#%5 W)



2016 4E 11 A o ] B PR A A R November, 2016
H208 H11H CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 26 No. 11

\%\%v%
=3 £|:

K%\%\%v

siRNA JJTER Bmi-1 J PR 2% 08 %2 20090 40 it 33 5 1) 52 el
KAW,E H,KaE
(AT Rl R AU B e 4Rk il R FF3E 475000)

[W@ZE] BB BT siRNA UIER B A0H0EE R 095038 2 MR 2290 AN 5 1 2 (Bmi-1) 35X 5 30 40
M5 5T, ik BB R EE G siRNA Bmi-1 A B X1 B (control ) 3] AE $198 Hela 40 M, % H
Realtime PCR J western blot K5I 40 ML H Bmi-1 A3k, MTT LK 0403 7, Annexin V-PI 33842 X Hoechst
(A6 I A0 A ORI T O, T A0 AR ARG 20 it JE) 2, western blot SRR AR HF p16,p53, CyclinD1 2 Rb fik, 4
B 5 Control A H#,siRNA Bmi-1 ZHAIMEH Bmi-1 2 H M mRNA Fik 8 B FBK(P <0.01) , R0 T
R, AR TR R (P < 0.01) , 4i i A BRI 7E G1 I (P <0.01), HEIH@EP pl6 Fikit FiH (P <0.01),p53 K
CyclinD1 X8 T (P <0.01) ,Rb BEERIL/K PR (P <0.01) , £ Bmi-1 BA 1] 2 U Hela 40 0 1 58 1)
YRR, v g 55 42 20 B F AR DG B8 3R A A O

[E8iR]  OCHEI B AR A 200K 2 M IR FE 4 A D 52 1 ZE K (Bmi-1) ;5 50 Hela 41 M1 ; 3554
[FESES] R332 [ X#EFRIZAB] A [ XEHS]1671-7856(2016) 11-0049-06
doi; 10.3969. j. issn. 1671 —7856. 2016. 11. 009

Effect of siRNA silencing Bmi-1 gene on cell proliferation of
cervical cancer cells

ZHANG Dong-li, WANG Wei, ZHANG Hong-xia
( Department of Obstetrics and Gynecology of the Huaihe Hospital of Henan University, Henan Kaifeng, 475000, China)

[ Abstract]  Objective  To explore effect of siRNA silencing B-cell specific Moloney murine leukemiavirus
integration site ( Bmi-1) gene expression on cell proliferation of cervical cancer cells. Methods  Hela cells were
transferred with control and siRNA Bmi-1. The expression of Bmi-1 in Hela cell was examed by Realtime PCR and western
blot. The cell viability was detected by MTT. The cell apoptosis was examed by Annexin V-PI flow cytometry and Hoechst
staining. Cell cycle was detected by flow cytometry. The expression of pl6, p53, CyclinD1 and Rb was detected by western
blot. Results Compared with control group, the expression of Bmi-1 protein and mRNA was down-regulated, the cell
viability was decreased, cell apoptotic rate was increased, Cell cycle was arrested in the G1 phase, the expression of pl6
was up-regulated, the expresson of p53 and CyclinD1 down-regulated, the phosphorylation of Rb was inhibited in siRNA
Bmi-1 group. The difference was statistically significant (P <0.01). Conclusion Bmi-1 inhibited Hela cell proliferation
via regulation of expression of cell cycle related protein.

[ Key words] B-cell specific Moloney murine leukemiavirus integration site ( Bmi-1) ; Human cervical cancer Hela

cells; Proliferation
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BRI LR e R L G
TSR AL, N 2 B O A R A ™ A T TE R
EHUE R R LA TS R BAE T, OO R AR R
! 2 BRI R S R R R, 20
BOLREIEHIREE R Dhe R RIS R T, AT 08
TRTERE 8L IR, AR EAT e T BUE S0
RAR R R BRI Z A, 68 Ak R A S S
FEPR BRI B R AR EREHZ P B
2R MR S B 53 JE L L B AR AR, 1 AT ( B-
cell specific moloney murine leukemiavirus integration
site, Bmi-1) & — R Kk BRI BON g BoA i L R
PERBELA, 0T T 40 i 5 2, i A= Al B 40 i S 39 ) 37
ERAEZEAEM T, B ER Bmi-1 7EZFh R
T R IR RSIR A, I FLIR I S5 i, e Sl
BESE T ORTEHIA, I P A A U R
EHAL S MK & Bmi-1 FAVEFR IR & T IE
OB BUEAL T H RIS Bmi-1 SR, 0k
FEBE, JIeg /N B itk 2 45 56 7% 55 %5 U AR OC , HLAIE 52
Brmi-1 2 B U U A 207 2 e B 151 L AT G
W Bmi-1 75 U A #4365 D A A AT J o
6] Bmi-1 7] 68 7T LAVE S 8 SUR R ST BT 69T 5 ik
FIHMA GRS T A U Hela 4P Bmi-1 2%
L A AR U ORI 3 A N N = R N
B3 R FAL R i A W ARTE , I LA BF 54
FEBLHEAE 1, AT siRNA 4 Hela 400 Bmi-1 &
K, BEMRTT Bmi-1 RS Bl 200 A4 58 e R B0 K&
AHIEHIL

1 #RFn7E

1.1 #pakk

E BRI Hela 1T rp ER 2 Be 40 M 22, H 5%
5. TCHul87,
1.2 EZRFFMUF

Hbt Bmi-1 ZFCREHUA (SEE Abcam A ] ) ;57
¥t pl6, p33, CyclinD1, Rb, p-Rb, GAPDH A 57 F& 471
A& ( 217 Cell Signaling Technology 2\ F]) ; Annexin V-
PI 37 0BG A P57 &, Hoechst 33258 4 €23 5]
&L A A A IR & (2 m RAEYRARA RA
) ;siRNA Bmi-1 52 Control 1704 [ 75 354 ¥4
AABRA ] P B A ER (£ E Gibeo AH]) 5 /i
A1 , DMEM F%3% ( 3E[H Hyclone 22 A ) 5 Trizol i
Hl &, —2 %k RT-PCR Wl & (REEAEYAF) .
PRARILE L TR AS, 2R R B HL DR AR (st oS —AY

#%)7) ; ChemiDocTM XRS #E 2 hif% & 4t ( 3£ 1H Bio-
Rad A F]) , AF6000 % b 7% (15 E Leica A H]) ,
FACSCanto Jit X240 iAW H 3 [E BD 24+,

1.3 siRNA Bmi-1 %5

VB SRR I Hela #5596 .24 506 fLAR, 4
NI A A 3] 50% B, AR 4 Lipofectamine™ 2000
R B siRNA Bmi-1 2 Control %% 4t 31| 2 fify
B L6 h i, SRR Y, ) T Realtime PCR,
western blot 6 | % YL 5
1.4 Realtime PCR #illl Bmi-1 mRNA &%

KA Trizol ¥4 £ 40 L 5. RNA, #2355 — 23k
RT-PCR #i% 5%, 5 5 Realtime PCR ¥, 5|4
A TAY TEARAF G, T Bmi-1 Ff
51%:5° -GAGGGTACTTCATTGATGCCACAA-3" ,
W 51 W: 5 -GCTGGTCTCCAGGTAACGAACAATA-
3’ ,KJ# 357 bp; GAPDH L5149 .5’ -GCACCGTC
AAGGCTGAGAAC-3", TFUiF5| 4.5 -TGGTGAAGA
CGCCAGTGGA 3 ;K8 402 bp, FiE AR ZR Hy . i
RNA #iHz 2 pL(1 pg) ANTP IE5 % 2 pwl MgCl, 2
wL il EDPC #hFE 78 187K & 25 pl, RN SHN:
95°C TP 5 min, 95°C &4 30 s,58°C iR k 30 s,
T2CHEM 30 s, PE IR EL N 40, RH 27221157
mRNA AHXJH
1.5 MTT £ Hela 4HA87E 51

FE1 37 HATIARS, 2000 T 24 148 72,96 h
J& A MTT, 4225537 4 h J5 WS 85389, &L
A DMSO, = i 4 dt W) 7850 s i, T REFR 1Y 490 nm
AR OD fH, LA OD {EL 27 40 BRLAH XS 7
1.6 Annexin V-PI i =X B4 Hela 4 A8A T

F1. 37 AT ERE IS 48 h e T AL W AE AN,
S 30 min ALK, #%88 Annexin V-FITC/ PI
S L 9 ARSI R A A S ) vk #E 1 h N AT
T A ARSI
1.7 Hoechst 40N Hela 4R

P 1. 37 PHATERAE S 48 h R AL I E A, S
¢ B Hoechst 33258 Yu i G ib Bl A3 A 74584 , 76
DS RTAL G AP SIEiEhi
1.8 i 4HRE AR 6 4H fe B A

P 1. 37 AT RS ,48 h R AR IR EE AN, )5
Fic P20 A SRS ARG 0 3500 & 10 A B A T HRAE  FE R K
S P AT ARG
1.9 Western blot

P 1. 37 JHATERAE S 48 h e T AR SR AR, Sn
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A RIPA S5, 24 ik 40 B, W b 375 9 B RT k45
FH, R BCA B Sk & Ak i, &N
JF LFE, E4T SDS BERZHLIK 1 ~2 h, 5 9B k54 15 30
~50 min, —¥L(Bmi-1,pl6, p53, CyclinD1, Rb, p-
Rb,GAPDH , #i B0 1.100) I F ,4°C i 85 L
FIIFE 1 ~2 h, TEEERE ARG TG, IR
“Quantity one” 3143 BT 25 H 454 K BEAH
1.10 Sit=4aH

B A KR 1 SPSS 17. 0 et /br, 2 + s %
NG KT B RS DL P <0. 05 fE A Gt

2 R

2.1 siRNA Bmi-1 3530 R 048

i 1 K& 2 FiiR, Control 2H 12 siRNABmi-1 41
AP Bmi-1 5 & mRNA A8 51 [ (1.23 =
0.12)vs(0.13 +0.01) ] JZ[(1.17 £0.11) vs (0.08 =
0.01) ], ZRWEAZITFE L (P<0.01),

Bmi-1

— —

Control siRNA Bmi-1

GAPDH

0.5+

Fk

Control siRNA Bmi-1

X i
Relative protein expression
\Q _|
A\

0.0

TE: 5 Control A LLEL, P <0. 01,
1 siRNA Bmi-1 #3445 Bmi-1
FATE Hela 4UH P Y 23k
Note: Compared with control group, *P <0.01.
Fig.1 Expression of Bmi-1 protein in Hela cells after
transfection with siRNA Bmi-1

2.2 siRNA Bmi-1 X} Hela 2817 77 8950

e 3 pros, FEAEH] 24 .48.72.96 h i, 5
Control 41 [1%5¢, siRNA Bmi-1 ZH 20 15 J7 5 Z 141K,
R ARG FEX(P<0.01), HAFE48.72 .96 h
AR FH a5 — 2,

1.5

0.59

Fok

e

T
RNA Bmi-1

AT mRNAZS it
Relative mRNA expression
\\Q
N

0.0
Control si
T 5 Control A LKL, ™P <0.01,
B2 siRNA Bmi-1 #7345 Bmi-1 mRNA &
Hela 4fiff P Y435
Note: Compared with control group, “P <0.01.
Fig.2 Expression of Bmi-1 protein in Hela cells after
transfection with siRNA Bmi-1

—a— Control
1.0+ - 5IRNA Bami-1
0.8+
RE 064
é g
g_'j’ 0.4-
==
g5 b —F = *
2 024
0.0 T T T T
24 48 7 96

Time(h)

T 5 Control AALEL, ™P <0.01,
3 siRNA Bmi-1 Xf Hela 4275 J1 1452 1]
Note; Compared with control group, “P <0.01.
Fig.3 Effect of siRNA Bmi-1 on Hela cell viability

2.3 siRNA Bmi-1 3 Hela 283603 115 5 B9 820
mE 4,8 5,32 FiR, &304 & Hoecsht

et KB, 5 Control 41 Fh#5, siRNA Bmi-1 ZH 40 jitg 4

TR RS, Z R EASIEE (P <0.01),

Control sIRNA Bmi-1
10¢ 104
10" ; 10* o A
N ¢ =Sl P
itig 3 & 102 AR
PI 1 - m——
104 ‘M‘ :
10" ey vy " v
10" 1 10° 10° 10 10" (I3 102 1P 10¢
Annexin V

4 PRI siRNA Bmi-1 %F Hela 4H 08 7= 5% i
Fig.4 Effect of siRNA Bmi-1 on Hela cell apoptosis by

flow cytometrydouble staining



52 o ] 4R PR 2R 4k 2016 4F 11 5526 455 11 ] Chin J Comp Med, November 2016, Vol. 26. No. 11

1 siRNA Bmi-1 %f Hela ZHH 08 T LAY (& = 5 )
Tab.1 Effect of siRNA Bmi-1 on Hela cell apoptosis

T ARG EE R (% )

Hoechst 9.%@,%( % )

2 1) Results of flow cytometry (% )
G p—— —— Resulis of Hoechst
roup BT e B
Early apoptosis Late apoptosis
X} HRZH Control group 2.26 £0. 16 4.40 £0.35 5.98 £0.52
siRNA Bmi-1 4 siRNA Bmi-1 group 5.49 +0.40 ™ 37.82 +3.73™ 39.96 +4.00 ™

7 .5 Control 41 b%E, P <0. 01,
Note: Compared with control group, *P <0.01.

Control siRNA Bmi-1

T — AT,
B 5 Hoechst ekl siRNA Bmi-1 X} Hela
AP TR (% 20)
Note ;—, cell apoptosis.
Fig.5 Effect of siRNA Bmi-1 on Hela cell apoptosis by
Hoechst staining ( x20)

2.4 siRNA Bmi-1 Xt Hela 2/ B JE) BB (9 22 N

K 6 fT7n, 5 Control 4 4%, siRNA Bmi-1 4
{587 491 ) S BEL A FE G131

2250 2250
1500 1500
750 750
0 0— —
0 10 20 30 40 50 60 O 10 20 30 40 50 60
Control siRNA Bmi-1
GO/G1
.. EEAS
1309 mm c2m
100+ T LT OO I
S 7
g e %
& V. /s
o 7
; 7 2

Control siRNA Bmi-1

Bl 6 siRNA Bmi-1 X Hela i J5 3] i 0
Fig.6 Effect of siRNA Bmi-1 on Hela cell cycle

2.5 siRNA Bmi-1 X} Hela 2B B HAtE X & A Rix
Rp=A

WK 7 iR, 5 Control 41 H#5% , siRNA Bmi-1 4]
Yiiffirf ple Fik ik i FH, CyclinD1 } p53 F£ik
0 T, Rb B IR ALK P AL, 22 7 W B A it
RN (P<0.01),

p16 et
cyctinD1 D -
ps3

p-Rb (D a—
R G S

Control siRNA Bmi-1

[ p16/GAPDH
E= CyclinD1/DAPDH
pS3/GAPDH

1.5, EA p-Ro/Ro

X

Relative protein expression

{E: 5 Control A AL, P <0.01,
B 7 siRNAB mi-1 X} Hela 4014
M HER IR 1 2R
Note; Compared with control group, “P <0.01.
Fig.7 Effect of siRNA Bmi-1 on the expression of

cell cycle related protein in Hela cell
3 it

B SV R R 2B — R — b DA S
45 K TCRRAE R R AR 9 , AR B e 4
I B ik JRE T R PR 2 2 AR R S L
PERR BEANR , i e r i DRy 32 B A TR 32 i 2 P Y
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WO B B D B 2R 3% . Bmi-1 2 1991 4 faf 22 9
i U FERIF ST SR B9 40 i b e B — R A% R
J& T2 M3 I R (1 — B3, HL A i 3 PR ARk
PRI T B A 2 — A i BE R, Bmi-1 @A T DL
W EZFIRE S5 A AR, % Kok A,
HAEZFp g rh s 23k, IR SR R A, KR %
PIAHOE S AT AR [ N AMIF ST & BE Bmi-1 55 #
T RA R s UG 55— R 5 L 2 25 )
I, WENEHHEIRES HERED 2
R E AU Bmi-1 PHMR 25 T IR & 5
WA, H 56K, ALV R B R L 25 5 B %
IS, EAh Tong 51" Zhang 45" BHF 55 UE 5L B
i B B I UK Bmi-1 8 & mRNA £
R T IE R S 4, R KA Bmi-1
SIG RS, Wk L EE A i 1R 28 K T3k R
Yess PIAHOG , [Al Bf 5 2A 1Y Bmi-1 BR & 5 HUE &
HhR2, PR T Bmi-1 55 8UE K &4
KRB 76 B 50 1P 1 S 1 Je v ke 25 i ik
RPER . BEAh Zhang 26 RAIESE T 152 BiF
How 20 Bmi-1 g Rk, MR X E & B
63.2% , 2%k Bmi-1 51088 RN, i PR AR
TRk ek EE R DI O, HAl i western blot iESE
T 4 ¥RE U5 40 (Hela, SiHa, Caski & C33A)
Bmi-1 ik & T 1E % & 8 L 41, [F A Min
PR R I RNA TS0 Hela 40+ Bmi-1
FIRE R, BB E M H Hela 40AE K 7ok
TR, FEAD /N B4 N IR B, AT 5EEH T Bmi-
1A B S0 1) SRR SE PR Sl A B8 ) R LR GE | g
V0 0 1) ek TR 1) AT B e A R kR L BT AR 5
e IERE |t — 228 5] siRNA Bmi-1 % Hela 41 fg
HAFH A 20 S A S AL, B Sl i MTT 75, Annexin
V-PI i XY & Hoechst 4 A 3E5Z siRNA Bmi-1 fiE
B BEAIS Hela 40 RIS 7, R B 42 &5 20 f JR T 3%
UL T 78 Hela ZUHE A Bmi-1 W) I, RE W 2 1 3&
PR AN 3G A R R S LR T, 5 Min S8R OT
R —5,

Bmi-1 VE— P 3L A, Bl o 8 4% 2T i e
FERN INK4a/ ARF (23K, DA T 4170 ) 366 PR %) e 5
INK4a /& Bmi-1 B8 PEJR 5608, Hifid plo INK4a
(pl6) WY&k, 0 AR P 2 200 i J1 00 05t 1 2 P 41 i
HF, 24 Bmi-1 35 F 8 sl & B2 i, i i
pl6, eI i 20 JfL & 1 85 11 CyclinD1 5 4t it ) 11
ZUHHE (UG 4/6 (CDKA/6) By 45 4, k1 BH 11

Rb 155 J 0 | 28 LRI IE X% Rb 6B 5
SESEIRF E2F 254, 27T 400 1] 35k R 4 5, e i 15
2 A 45 AE GL Y AN ARF 4 dS pl4
ARF [, lE A/ % MDM2, JE W% pS3.,
pS53 NN RS ELH R T A0 08 T A O B e ik AT
S AN AR 5 A T, e B A T 1R Y A0
AP TS5 M 200 i A 8 IR A AR 2RV S g R W
siRNA Bmi-1 X B5EA6E EJ 20 034 78 i 4 il /6, 2
iyt B ple M pld K mRNA RIBLH Y,
X4 B g 2 siRNA Bmi-1 figs# i i pl6
T v it 3 # Stk il 2% 3, DT 00 o) £ A5 98 AN AR iR
EC9706 [y 34 7", Zheng 55" B 57 3% W] siRNA
Bmi-1 BEi# 1T p16/ CyclinD1 15518 %4171 il Jk Ji 9 2
Mot sE , (HBA T /R siRNA Bmi-1 A8 .35 190
il it FU o 200 L SPC-A1 1 5, {6k 40 i J75 390 BEL ¥ 7
Gl W (H IS BRI T ple i /-FhY CyclinD1
FeszELIT . RATHIBESE R siRNA Bmi-1 AU
AE T pl6 Kk, BRI E Y F I CyclinD1 ik k&
Rb B ALK, TR A R 18 ps3 ik, A 1541
JE B W 7R GL W, 4 5 R 2 BeE gy —
0L UM U B siRNA Bmi-1 fiE 8 i pl6/
CyclinD1/Rb K p53 15 5 i % , 1738 ] Hela 41 g
(1T

2% LRk, siRNA Bmi-1 fiE [ 3 A4 B A B 5500
Hela 4HARLTE 7, 400 5H] 40 M 34 58, 75 S 4 i gs v, vl
A S5 H R W5 5 0 B pl6/CyclinD1/Rb J p53
X, R SCERB IR TE Bmi-1 7738 i PI3K/
AKT {55308 6 52 i IR i A i g 3 9 00 FLIE A 5
T R 2R MR R T B, A PR AT DA — 2D R
T Bmi-1 & 750 0] DI A8 5 5380 45 B S50 20
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[HE] BHM# %I miR-34a Wi R Notchl FikFH LR MRNAT, Ak FLRIELHE MCF-7
YL miR-34a mimics & miR-34a NC,RT-PCR 45 A ifi 4 miR-34a ik , MTT, 5aREIE BISL G, Hoechst 32 (8 52 i =X
AR 43 U miR-34a mimics XTZLARIE MCF-7 ZHMEYE 1 SERERE ST T 1% 00 B 240 B SR 30 A s il 5 3 5 008 R
Tt 42 2 35 K 5286 | western blot M2 RT-PCR A&l Notchl J&75 /& miR-34a (Y PN, 58 5 miR-34a NC %%,
miR-34 mimics 2" miR-34a ikt L, 4HAEIE SRR (P < 0. 01) , 40 08 T3 1 3 5 35 (P < 0. 01) , 20 fifd se B %5
Hii /b (P <0.01) , 20 R BIBLH7E G1 (P <0.01) ,Notchl ZEF1 5 mRNA %L%%BE%WEE(P <0.01), [ABf2E
T W5 2k R S B0 IE S miR-34a mimics BE S M HA LG, £ miR-34a mimics AEIE i 71 PEJH % Notchl
ek, T 2 A4l MCF-7 ZLAR I An i (&, 05 ST,

[€47] miR-34a;Notchl ; LRI A MCF-7 ; 3458
[hEH%ES] R332 [ X#FRIRE] A [ XEHS]1671-7856(2016) 11-0055-06
doi: 10.3969. j. issn. 1671 —7856. 2016. 11. 010

Inhibitory effect of miR-34a on the proliferation of
breast cancer cell by targeting Notchl

GAO Yan-chun
(Department of thyroid and breast surgery of the Affiliated Hospital of Chuanbei Medical College,
Sichuan Nanchong, 637000, China)

[ Abstract] Objective To explore inhibitory effect of miR-34a on the proliferation of breast cancer cell MCF-7 by
targeting Notchl. Methods  MCF-7 cells were transferred with miR-34a mimics and miR-34a NC. The expression of
miR-34a in MCF-7 cell was examed by RT-PCR. The cell viability was detected by MTT. The cell apoptosis was examed by
Hoechst staining. Cell cycle was detected by flow cytometry. Western blot, RT-PCR and dual luciferase reporter gene assay
was to detect whether Notchl was a downstream target gene of miR-34a. Results Compared with miR-34a NC group, the
expression of miR-34a was up-regulated, the cell viability was decreased, cell apoptotic rate was increased, cell cycle was
arrested in the Gl phase, the expression of Notchl protein and mRNA was down-regulated (P < 0.01). Conclusion
miR-34a mimics inhibited MCF-7 cell proliferation and induced cell apoptosis via targeting regulation expression of Notchl.

[ Key words] miR-34a; Notchl; breast cancer cell MCF-7; proliferation
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5 DMEM 1573 ,37°C , CO, 85 3R A1 9% 48 h, I
H RT-PCR U2 it miR-34a AYFRIA
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1.2.6  RT-PCR £l 4 }2 tf' miR-34a X Notchl
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R EEAH
1.2.8 OGRS I R IR by

miR-34a & Notchl 21 #% & 3L 5% YL 3] MCF-7
R, 42 4R . miR-34a mimics + Wt Notchl |
miR-34a NC + Wit Notchl, miR-34a mimics + Mut
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it RG] 2R 490 G I 5 e Gy 1 9 O R TR P TR
X EECAE = K G F MO OCAE/ i 5
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Note ; Compared with miR-34a NC group, “P <0.01.

Fig.1 Detection of transfection efficiency of miR-34a

2.2 miR-34a mimics ¥ MCF-7 fHiEE W R K&
HEMZMI

K 2 MTT 45 R fi7 , 5 miR-34a NC 4 [t
3, miR-34a mimics 41 NI 1 W RAL, £ 57
HASH#E L (P<0.01), Wik 3 40 v b
ST 45 BT R, 5 miR-34a NC 41 (128.57 +
10. 69) %, miR-34a mimics ZH (34.59 +3.46)
i e A E B RRAL, R B A SR X

(P<0.01),
s I
e
o 0.6 [eieieleieieieieleltenu]
o P
[ anoeTm e ]
5 n /
L B %

5 miR-34a NC 41H5, P <0.01,
2 miR-34a mimics X} MCF-7 4l if8{5 J1 05 i)
Note : Compared with miR-34a NC group, **P <0.01.
Fig.2 Effect of miR-34a mimics on MCF-7 cell viability

2.3 miR-34a mimics X MCF-7 48 B B A 9 =2 i

WK 4 AR ZE R TR, 5 miR-34a NC 41
F% , miR-34a mimics 2 HP 40 i 5 1 G1 7 & 35 4
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E: 5 miR-34a NC 4 [lLEL, “P <0.01,
3 miR-34a mimics X MCF-7 40 g 5E HERE J (152
Note ; Compared with miR-34a NC group, ™P <0.01.
Fig.3 Effect of miR-34a mimics on MCF-7 cell clone viability
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7E G1

2250—5 zzsn-g
litll]—f |5{}0—f
?sué 750 ‘

05 n—:

0 10 20 30 40 50 60
miR-34 NC

10 20 30 40 50 60
miR-34a mimics
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Fig.4 Effect of miR-34a mimics on MCF-7 cell viability
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Tab.1 Effect of miR —34a mimics on MCF -7 cell viability
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81.47 £2.45™

miR-34a mimics

13.53 £1.46 ™

5.00 £0.44 ™

.5 miR-34a NC 411b#¢, "P <0.01,
Note : Compared with miR-34a NC group, *P <0. 01.
2.4 miR-34a mimics ¥ MCF-7 40 BfA T 1F 5 B9
A

5 Hoecsht YL A 45 R P /R, 5 miR-34a NC
2 (3.56 +£0.36) H %, miR-34a mimics 21 (36. 48 =+
3.65) Y T E P, E R B it (P
<0.01),

miR-34a NC
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Bl5 miR-34a mimics X} MCF-7 4iHfg 1=
LI FEM (% 20)

Fig.5 Effect of miR-34a mimics on MCF-7
cell apoptosis ( x20)
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A SR WS T H B YA, 255 B A S
B (P <0.01), Xt F 248 8 AR pmir-RB-
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1.59 . -
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’H W 1.04 7
gg 039 ﬂaaa? m %
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pmir-RB-Report™
Notchl 3" UTR-Wut

15 miR-34a NC 41 ILE, P <0.01,
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Note ; Compared with miR-34a NC group, *P <0.01.

Fig.6 Luciferase reporter gene expression analysis
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HX mRNA RiZEH M

WE 7 iR, 5 miR-34a NC 41 F 5, miR-34a
mimics 204 Notchl 25 H M mRNA FiA & W AL
(P<0.05),
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Fig.7 Effect of miR-34a mimics on the expression of Notchl protein and mRNA MCF-7 cell
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Effect of miR-34a on the biological behavior of breast
cancer cell by Notch signal pathway

WANG Lei
Thyroid and breast surgery, Huaihe Hospital Affiliated to Henan University, Kaifeng, Henan ,475001 China

[ Abstract] Objective  To explore effect of miR-34a on the biological behavior of breast cancer cell MCF-7 by
Notch signal pathway. Methods The MCF-7 cells were divided into miR-34a and Control groups. The miR-34a mimics
and miR-34a NC were transfected by liposome. The expression of miR-34a in MCF-7 cell was examed by RT-PCR. The
cell viability was detected by MTT. The cell apoptosis was examed by Hoechst staining. The cell invasion was detected by
transwell method. The expression of Nothchl, Nothc2, DIl and Jagged-1 was detected by western blot. Results
Compared with Control group, the expression of miR-34a was up-regulated (P <0.01), Cell shrinkage, rounded brighten,
the cell viability was decreased (P <0.01), cell apoptotic rate was increased (P <0.01), cell invasion number was
reduced (P <0.01), the expression of Notchl, Nothc2, DIl and Jagged-1 was down-regulated (P <0.01). Conclusion
miR-34a mimics induced MCF-7 cell apoptosis and inhibited cell invasion via inhibition of Notch signal pathway.

[ Key words] miR-34a; Notch signal pathway; breast cancer cell MCF-7 ; apoptosis; invasion
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Fig.2 Effect of miR-34a mimics on MCF-7 cell viability,

compared with control group, “P <0.01.
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The effect of vasoactive intestinal peptide ( VIP) on the regulation of
CD4 + CD25 + Treg/Th17 balance in the prevention and treatment of
experimental autoimmune cerebrospinal meningitis ( EAE)

YANG Yuan, YUAN Zheng-zhou, LV Zhi-yu, ZHANG Shu-jiang, LI Xiao-hong, LI Zuo-xiao
(The department of Neurology. Affiliated Hospital of Southwest medical university, Sichuan Luzhou, 646000, China)

[ Abstract] Objective . To explore the effect of vasoactive intestinal peptide ( VIP) on the regulation of CD4*
CD25 * Treg/Th17 balance in the prevention and treatment of experimental autoimmune cerebrospinal meningitis ( EAE).
Methods 60 healthy female Wistar rats were randomly divided into normal control group, EAE control group, VIP low-
dose group and VIP high-dose group. Used of myelin basic protein (MBP) + completely adjuvant (CFA) to establish
EAE model. Since building on , the low and high-dose VIP groups were with intraperitoneal injection of every other day
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respectively VIP 4 nmol/kg (0.2 mL), 16 nmol/kg (0.8 mL) , normal control group and EAE group with 0. 8 mL saline,
10 days in a row. Record the incubation period, progression and the peak of neurological dysfunction score (NDS) changes
of rats; the pathological changes in brain at the morbidity peak of rats; the proportion of CD4* CD25 * Treg/Thl17 cells in
spleen tissues with Flow cytometry; the cytokine levels of TGF-B1 IL-17A in brain tissue. Results the incubation period
were extended, the progression and the peak nerve dysfunction score were shortened in VIP each dose group; In normal
control group, there was no inflammatory cell infiltration in the brain tissue. The degree of infiltration of inflammatory cells
in the VIP control groups were significantly lower than that in the EAE group; Compared with the EAE control group, the
proportion of CD4 " CD25 " Treg cells in the spleen tissue of VIP each dose group increased, the proportion of Th17 cells
decreased, and being a dose-response relationship ; The cytokine levels of TGF-B1 in brain tissue were increased and the
levels of IL-17A were reduced in VIP each dose group, being a dose-response relationship; Conclusion through up-
regulating of CD4 * CD25 * Treg cells, promoting the secretion of TGF-B1 factor and cut ting the proportion of Th17 cells,

inhibiting the expression of cytokines IL-17A | VIP reduced brain tissue inflammatory cell infiltration, and played a role in

prevention and treatment of EAE.
[ Key words ]
Th17; TGF-B1; IL-17A
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CD4 (CD4-APC) i=\Piik (AL R HFAEME AR
FRZSHD) 5 APC ARt B IL-17 (1L-17-APC) i Ut
P (b 3 1B 2R AR W B R A BR  FD ) 5 TGF-BL
ELISA \IL-17A ELISA %Rkl & () M A ta A Rk
FHERAR ), AL (3 E Beckman Coulter
o)) B IVEE IR KR AR HH. W21, 6008 (11
BRHE BT AR ) 4

1.2 EWHE

12,1 fEhula i il &

Wriab e 10 HIKEUS , fEJC I 2510 T i 43 55
WA, A R E S A S AR, S E R
0°C A= #L 8 /KR & J5 WF B 1 50% 11 4 8 5 %
(WSCH) , #5249 IR 7 (CFA ) 5 WSCH 454k
BURA B e S 2 4T = e K IR, DR 7E /K
T AN HLCED R A AR LR
1.2.2  SEBGEhI A IR R 2581

60 HUEME Wistar K RBEVL N 4 4 (15 H/
2H) IEH X IR EAE XF B4 VIP fIGH] & bR 4
VIP PR, B e PiiE A EAE XTHRZ |
VIP I 390 22 7 3 20 K BROBUIN I i 2 2 12 F (0. 2
mL/100g) 47T E B s, IEH X R 45 T 45 i R Bl
K + CFA, AR HE, VIP AR &) & BhIE 4l
B — H 4 IR 5T VIP4 nmol/kg (0.2 mL) 16
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nmol/kg (0. 8 mL) , 1EH X BE4H } EAE XJ &4 45 7
M ESS 0. 8 mL NS, #4E 10 d,
1.2.3 i MERLLshY)

H & R 4 H R 10 i R — g R
Kono’ s T 43 1 X K BRL2E 47 B 28 1) i I A% 37 43
(NDS) . TEA ] OB % 2L 3 d PP JChn s |y
JHCRESE s AE T A S K B = W ) 40 FE EAE X HR
21, VIP #5004 R B, IE 5 X IR o o R Bl A
7% 8 R AbFE,, AbFEA5 4K UG B3 O IR 2 20 1
JIE, 7 BIEEAT HE YL@ ELISA K88 =20 M AG 2r
1204 il i 2 28 rb 48 4 e 32 i 15

MU R 2 K B A 3R K A RS B 10
pm JEEE L RARNAT A WY Fr, B E] B 100 pum HX
A1k, ST S ST N4 2 HE Y fo 5%
CNS PR VEYN LR R

HE Je 6 J5 XF i 41 23 9 40 B 3= W i A7 1 42 0
g3 TR ANMIIRE 51 43 2 AR A ML ESCAE 73 A 52 4
1588 PRI R AR 12 T RAE AN 53 43 RN EE N
L MEE R B AR ML BTN
1.2.5 K jH4H 4] CD4 * CD25 * Treg Th17 4 i1 V.
T L ]

1.2.5. 1 ELAH 20k 0 200 B i ol 5

(1) TETCHE &AM T #IF Wistar K BUE I 5 5%
TR | 2H 2R 3R R S8 B o 2

(2) BRI ERE LA A 5 mL PBS H55E 10
PR 3 A I R I FERY 400 H B L HRFL5Y
TH TR 7R UK b FH 35 1 5 48 N e R R i s 1 )
TG 240 MV, e P e 8 S T D) — TC R B AR LN

(3) F—B04 P AN 40 A B, 8 S5 AR
) A BRI EL 40 2 B VT A ) — B I, RS TR
TR AN R R R A BB DA R
A4

(4) 7F 24°C 24 F#5.0> (3000 r/min,30 min)
ST s N = R = N R W 1 =R AT
W IR 2 A

(5) PBS W ¥EYES 0> (1500 r/min,5 min) J5 ik
EL A0 3 YR

(6) HE 15% G4 1L iE ) RPMI-1640 1557 5
R AN, RATIR 215 B A RE F900, 1 1 5 By
WE B TR, PRAIETE Ik L 40 A A 3 95%

1.2.5.2
il

(L5 NG 200 e B VMR B R Ry 2 x 10°/mL; (2) B
3 3 EP & AR O  FRAAE A @ X AR
A E WA AR A 1. 5 mL; (3) MNvKFR
¥ APC #xic bt Bl CD4 3 UL 1k (CD4-APC) |
FITC #3ic$t il CD25 3 zNPiiA ( CD25-FITC ) APC Fr
ICHUR TL-17 SRR (IL-17-APC) BUH K &2 25 1 5
(4) THAKEOF A 1.5 ul. CD4-APC 1.5
ul. CD25-FITC; FARAK M & @A 1.5 ul. 1L-
17-APC ; Z5 PR BRAE P A 55 o 200 i BV, 3 1)
REA] DA R BT 4C KA NI E 20 min;
(5) THEA EP NS 5UMA 1 mL PBS %, &0
(1500 t/min,8 min) J5 ¥ 2 IK; (6) THA EP 4
5N 300 nlL PBS ¥ E A&, ATIRAT; (7) %
A5 IE ] A G AME 5 38 A T ) B 5
BEAE R 40 B B, 7E 0 =X 4 A A A I D4
CD25 * Treg  Th17 4 L4,
1.2.6 kil i 41 2151 %% TGF-B1 | IL-17A F &
31k,

KR AAR & 0> ( ABC-ELISA ) 32 46 1 fig 26 41
A3 4 TGF-B1 IL-17A &4,
1.3 $itAE

THERRIEE R x s Fom; 24T TERIEL
oA, Y07 22 55 B F B R 22 0 i, T 22 AR S5
K Kruskal-Wallis £z %55 P9 P LG 4 >k LSD K %,
SPSSI7. 0 AL 58 I GE 150 BT, P < 0. 05 B 41t

CD4 " CD25* Treg, Th17 4 it V. B¥ L 45

2 #R

2.1 BAKXBHEZRFEBR

TE R IR K BR & , EAE XF R4 VIP 455
s 21 R RIS Y BAS ) R R 40 AR R« 22396 R R
RN 1T R R, S5 R T, R
Mo, FEGRPEIG S 14 ~ 17 FIR IR A o LR . KR
R IR 5 BTG g i b, A7 T B TeAT IR L B 4
Ja R AR 55 Bl . {H5 EAE X B2 AL,
VIP A% =5 70 B 41K BURE IR BH S 22 A, 30k R
PRIV ) ZE | 1 Jre B0 ) 0] 406 0 9 v i 0 NDS
FEIR(E 1),
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1 EAE XL VIP &AL BUR i T ORIU) ik FRe ) R e Ve ) b 22 DT B i3 53 (NDS) RO AR (x5 )
Tab.1 The contrast on the incubation period, progress and the peak incidence neurological dysfunction

scores in EAE control group and VIP each dose treatment groups

5 WIW(K) HEJRI(K) MADIRERERG I
(groups) Incubation period ( day) Progress ( day) NDS( score )
EAE X} 2
TR 10.34 +2.13 7.85 +£1.65 4.16 +0.77
EAE control group
VIP 5] 4 p
ol il 1417 £1.67* 6.20 £1.97% 3.75 £0.98%
VIP low-dose group
vip %—%U%éﬂ * @ * O * @
VIP high-dose group 20.73 £1.98 3.99 +1.57 2.59 +£0.58
F 37.48 28. 54 18.95
P <0.01 <0.05 <0.01

T: 5 EAE X RALIER, * P <0.01,7P <0.05.* P>0.05; 55 VIP R 411LE, ® P <0.01,°P <0.05,
Note: Compared with the EAE control group, * P <0.01,%P <0.05.% P >0. 05 ;compared with the low dose group of VIP, 4P <0.01 ,©P <0. 05.

R2 EAE XHRLUA VIP %5 ik 2 HE P BT o (2 2 5)
Tab.2 The HE staining pathological scores in EAE control group and VIP each dose group

2151 HE Y2 3T 43 (43)
( Groups) " HE staining pathological scores( score)
EAE X} #8ZH EAE control group 15 2.75 0. 46
VIP IG5 41 VIP low-dose group 15 2.05+0.56*
VIP &4 VIP high-dose group 15 0.84+0.51*4
F 21.38
P <0.01

15 EAE STHRZL LA, * P <0.01 ;5 VIP IRFI 4 L, 4 P <0. 01,

Note: compared with the EAE control group, * P <0. 01 ; compared with the low dose group of VIP, 4P <0. 01

2. 2 BAARMALAMARREETN i g 2 20 A AR A I 45 4K B NE CD4
EH XTI R BRR &0, Ti5% 8 JGALSE,  CD25 " Treg Th17 4UMIN#E L BIASfk, T U414

HENHZT R W EAE JEA GBS ; EAE XHIRL]  JE 2255 K441 MIE CD4 * CD25 * Treg .\ Th17 4l

Fo VIP 251w AR BT & e Ao, 4 FOBR ISR 2R 07 22004, WLaR 3,

MAHZUIN I T ASFEFEEE R AR R 2.4 BHAKXBRBAL SRR TGF-B1,.IL-17A &

M TE /N LA ST R 3 0 DX B “ s 7 R, BT

i 1 5 AT D S A O A BRI AR (R 2 L 1) VIP 455 B 41 K BRI 41 20 TGF-B1 & B 4%
2.3 HAKFRIEA CD4*CD25 Treg . Thl17 41  EAE ZHUA W THE, IL-17A &8 EAE 41 W] BF#K,
P 8% bk i) HAARAAE—E R R R (£ 4),

R3  KFHREARBBAE CD4 * CD25 * Treg \Th17 4HLERELHBI( & + s, %)
Tab.3 The each group rats’ CD4 + CD25 + Treg,Thl7 ratio in spleen( ,% )

ZH 51 ( Groups) n CD4 * CD25 * Treg( % ) Th17(% )
X} IR
IER XA 15 7.49 £1.24 0.61 0. 14
Normal control group
EAE X} 1840
B 15 . 62* 5020, 12*
EAE control group 2.10 +0. 62 2.50 +0. 12
VIP {155 54 .
freml Al 15 4.50 £0.69%*° 1.75 £0.24%®
VIP low-dose group
VIP &l a4
15 . g reA ) 13*ea
VIP high-dose group 6.32 +0. 82 0.59 £0.13
F 53.29 173. 1
P <0.01 <0.01
S IEW XTI A, * P <0. 01, P <0. 05; 5 EAE XTHEA 042, ® P <0.01 O P <0. 05; 5 VIP {KHIR4 Lig, 4 P <0.01,

Note:; Compared with the normal control group, * P <0. 01 ,* P <0. 05 ; compared with the EAE control group, ® P <0.01 ., P <0. 05 ;compared with
the low dose group of VIP, 4P <0.01.
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DXy IEH X BRAK BURZL S @3 EAE SR K RUBZZL; B VIP Ik 2K U S @VIP i 7 k21K RUREL ST,
1 AR BUNALZUINE S5 (HE, x40)

Note: (D brain tissues for normal control group rat; ) brain tissues for EAE control group rat;

@ brain tissue for VIP low dose group rats; @brain tissue for VIP high dose group rats.

Fig.1 The HE staining of brain tissue ( periventricular ) in each group rats( HE, x40)

RA AFUREIKNHLISIH A TCF-B1 IL-17A FHZ(x +5)
Tab.4 The content of TGF-B1 .IL-17A in brain tissue of each group rats

215 ( Groups) n TGF-B1(pg/ml) IL-17A(pg/ml)
X R 2
IE% X A 15 65. 66 £3.22 22.84 £3.51
normal control group
EAE X2l
’ 1 . .19* .26 £5.87*
EAE control group 5 18.56 £4. 19 78.26 £5. 87
FlE4
VIP fE AL 15 28.51 3. 14*® 57.49 +4.85*®
VIP low-dose group
VIP #5720
1 4] £2.98%® A 01 £5.50%® A
VIP high-dose group 5 50.41 £2.98 30.01 £5.59
F 78.25 101. 99
P <0.01 <0.01

T HIER RIS, * P <0.01 . P <0.05; 55 EAE M JR41 L4, ® P <0.01; 55 VIP IR LEE, 4 P <0. 01,
Note ; compared with the normal control group, * P <0.01 ,™ P <0. 05 ;compared with the EAE control group, ® P <0. 01 ; compared with the low dose

group of VIP, 4P <0.01,
3 itig

Treg 41 8 35 % 40 o 1 25 K AR B i 7
(nTregs) 5175 54 WU (iTregs) . YEN Tregs " fx
SR E B —E, PURIE ) CD4 * CD25 * Treg 41 Jifl
HANEZ G LA Z R T XS 5 0 2, O fil

FHFIALE ) . CD4* CD25 * Treg 4 ifd i 52t 3 35 4 ify
FEME T 40 S B 1 CTLA4 #2255 25 11 ( Nip-
1) R TE AL 3 (LAG-3) S 3R i 4> T 53K
I RS A A A 8D S A 4 i
JE 391 S A0 A B A T 5 ) 43 A o 4 e TR
T1.CD4 + CD25 + Treg 4 Jfil 43 W) & /K SF TGF-
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B1 . IL-10, ] —E FEEE LA Thl 20 L A--S 00 FeE
i, E— RS R B TGF-B1 55244 ( TGF-
BR) & 5 , i i B R Ak Ui 5% 5% 9 T Smad3, A
M5 Foxp3 FERFRik, [AI) TGF-B1 i #p i =
W Z A NK 20 A6 T 240 45 455 400 i 34 7 3% £k, 3
TR BRF 23T 25 2 TR 5 | IR g A0 3% 1 AN i
2 A I 1 By A0 ) s i, B[] FL At AT 4R TR - 4n IL-
10 ZAR SR "

Th17 AS[EF Thl  Th2 4 g, 3 2238 o 43—
FRIUER KT IL-17A IL-21 IL-17F %555 R gE it
R TL-17 A PR —FP LR 2 7F FH A% 22 0 41 it
Rl VR T 3 PR S = A 2 RO B R
SEAATL IR T4 5, B8 MHC-IT 505 4R 75 L3
PRIF B T 40 H o 38 97 fR A 95 1k T 4t
Peron,J. P /78 EAE /N BB RS % PR, 1 Th17
S AR WA TL-17 A TL-22 AT 10 J 5% b 8%
CNS S PRI M, 2 CNS 4 41 Mo 12 i K B 4 i 2k
EUUE [l Th17 20 KA R B, 5 GX-C
LN 45 & R LA &0, INEE CNS B RAE
P Ik EAE AOBERIIR O 1O KAk et

FT I, AT EAE £ WEL VIP B RETE
AR P38 3 PR 5 CD4* CD25 * Treg/Th17 411 i
ST K H A I B AR L P T ( TGF-B1 L TL-17A) K-
ZZff EAE M9 B0 S R

REARFSE BT, VIP 764K PN A0 AT 305 Treg
g1 T S N o A A 7 s /TR e IS
CTLA-4 IL-10 Fl TGF-B1 [J4EFH , R B 7E 41 ffd 7K S
345 Treg 41 BRI RR, dEFF e it 32, 7
IR EE RS SR Y 43 VIP ) CD4 T CD25 Y
Treg ZMMIEEHS 45 EAE /N, A 10 35 B0 %50 1Y
RIEVEFR, Yadav, M. Z" BFR RWATE 3 5 s
RAE S L, VIP A R 6] CD4 ™ T 4 A [m)
Th17 40 M2 534k, M IL-17A 894> W, Jimeno, R
P — LI BT T R VIP R 52
T (VPACP-1) 255 5 0 235 s A R0 M, 385
cAMP FIRAR , KHERT Th17 203 HI7E ]

R, FEAS LG A ) 38 5 ELISA 3246 10 122 B 25
YA 43 W Fie HAR 2R Pk B0 40 B R 7 ( TGF-BI , IL-
17A) , FIRHETT VIP 78 EAE S5 T W 72 th %%
AN TR, 458 5 EAE XFHR4] Ho 8%,
VIP 2 il 4K R AL U513 TGF-B1 & =37t
1o, EL D ) e e e B, B VIP R E Rt
5 CD4* CD25 * Treg 20 136 £k K2 431k, fE kBt 4 A
F TGF-B1 430, N1 035 EAE S5 kA2 s Wi 5

EAE X HE4L LU, VIP 450 i 4 R U 4L 4150 5 h
IL-17A &R A%, Hom Rl RO e W e, 3R
B VIP 7£ |# CD4 * CD25 * Treg 4 JfL 41 ] i ] isf 7]
FE Th17 40T RE , 30 20 K IL-17A 977
A I BHKT EAE At

ARSI R T RN VIP X A BN 2H 20 N G g5 1
il F TGF-B1 , RAE K F IL-17A (52 M A1, [ i
308 3 376 4 A S A A D T 4% 2 AR OB U 2 41
CD4 * CD25 * Treg Th17 4 ML EH#F L A7), 32F— 25 M 5%
VIP Xf CD4* CD25 * Treg/Th17 V- fiif & 5 49 5 Wi
RN . 5 EAE YR Hds, VIP 457 & 41K R
JEHE ZH 23 CD4 + CD25 + Treg 4 it He 491 B & 7
10, Th17 40 H BIREAG , B VIP &5 ] AR T el
Wi, 2 AR Wk, #F— 3R W] 78 EAE A
W, VIP Al it i CD4* CD25 * Treg i, F
Th17 e, 4E+F CD4 + CD25 + Treg/Th17 41 Jifg %
i, IR I TGF-B1 R &t BEAIK IL-17A A+
IRV WA S AE RN, AEFE X B A1 ] B g A7, DA
M2 EAE iRk AE Kl RRIN

S 3k
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1 % v A R R B O WLZE 2 microRNA-97a 5 TGF-B 1
ARSI IOE G S8

A
(FEM RN K B, 55 FH - 550001)

[#E] HE W Micro RNA-97a(miRNA97a) 5 TGF-B 1 H FI7E A & M &l E K B (SHR) O LA 24
PIFGABEME R, Ak B8 H 8 R MEE: [ &M e KBy SHR 41,8 H 8 JEMEE Wistar Bk X B8
2, 38 A TO A o I B 4B R G K BB skt i, 8 T B st K it Ak B8 K B, HE % €8 0858 K BLCo IR B 75 24 2
A5 PCR LRI A B L IEH miRNA-97a HY263% , Western blot 401 TGF-B1 14 K E I (Ang 11 ) B I T T 5
(Col- T ) AL ( Col-T) B I AIFE KT, G558 SHR 4L AYISs 5 M4F KRB &I, 0L CVE HT PVCA B
BT, TGF-B 1 F& [, Col- T F Col- M2 [ A 2635 7K - BB TF 51 , miRNA-97a 63K /K- B 8 FRAIC, S5 %00 JRAH L, 22
WA GRS (P <0. 01), PCR 258 21, SHR 0.0 Ul miRNA-97a FiA/KFRXFIRAA (24. 6 +4. 7)%
SHR 4104140 miRNA-97a 5 TGF-B 1 EHARBIKFRMAE(r= 0. 785,P <0. 01), £t SHR LILALL
miRNA-97a F35 T8, f£5E TCF-B 1 AT & AR IR S, miRNA-97a 5 TGF-B 1 AlfiE% 5 SHR KM
DAL,

[X#8i17] Micro RNA97a; LA KEHF B 1; HAMSEIMEKE; 04k

[FES %S [x##RIREE] A [XEHS]1671-7856(2016) 11-0072-05

doi; 10.3969. j. issn. 1671 —7856. 2016. 11. 013

Expression of microRNA-97a and TGF-f1 protein in myocardium of
spontaneously hypertensive rats and its significance

ZHENG Jing
(Affiliated hospital of Guizhou medical university, Guiyang 550001, China)

[ Abstract] Objective To observe the changes of microRNA-97a and transforming growth factor § 1 ( TGF-B1)
protein in the myocardium of spontaneously hypertensive rats (SHR). Methods 8 male spontaneously hypertensive
(SHR)rats as SHR group, 8 male Wistar rats for control group, Arterial blood pressure was detected by a noninvasive
blood pressure measurement and analysis system. 8 weeks after femoral artery, HE staining was used to observe the changes
of morphology of the rat heart, the expression of miRNA-97a was checked by Real-time PCR method for detection of rat
heart. Western blot was used to detect the TGF-B 1, angiotensin IT ( Ang IT) protein and type I collagen ( Col T) and type
III collagen ( Col IIT) protein expression level. Results In SHR group, systolic blood pressure and diastolic blood
pressure increased significantly, TGF -B1 protein and Col I and Col III protein expression levels increased significantly,

miRNA-97a expression levels were significantly lower than that of control group (P < 0. 01). Real-time PCR results

[E£TW B ] SONERHE & ETH0m E B (B RS LH 54(2015)7423)
[PEE R ]84, 1, i, E-mail :843165396@ qq. com,
(B HAEE ]RGS
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showed that the level of miRNA-97a expression in SHR group was (24.6 + 4.7) % in control group, the expression level

of miRNA-97a in SHR group was negatively correlated with the expression of TGF-B1 (r=0.785, P < 0.01) in group.

Conclusion

The level of miRNA-97a is down-regulated along with the up-regulation of TGF-f3 1 protein expression and

collagen synthesis in the myocardial tissues of SHR. miRNA-97a and TGF-B 1 may be involved in myocardial fibrosis

in SHR.
[ Key words )
Myocardial fibrosis

Pl I, T80 S T O P R R R L
X AEA HE , W IMEZREZIR (microRNA ) 7] DL i
St 35 DR S i 4 o 3 R R R I 4 O 5L e
I miRNA 2 5.0 JILZTF i Ak A0 3l ik B 1k 25 5 3
AR T — BRI, AR D B BR 55 TR AR
microRNA [ % i 51 Z — miRNA-97a 5.0 LAY
KAZEY] AR AT GE WL 5 100 H | 56 L o3 5 95 6 1Y

*1

MicroRNA-97a; Transforming growth factor B 1 ( TGF -B1); Spontaneously hypertensive rats;

—AHWRIT AT BHET o 1k, FATX T
miRNA-97a 7£C 1L A48 H A4 /R H S AL A o8 42
HRE, AR REG T SHR K R0 L4 4
microRNA-97a 5 TGF-B1 & FH #ik iy As M X,
1 #MRFAE

1.1 XFIRAEE

WAL AR

Tab.1 Reagent and instrument

RN AL AE Reagent and instrument

S Brand

RM2155 B A1 1551 7 AL

miR-378inhibitor A1 % 151

Image Pro plus Jj§ Bl R4 4114

TGF-B1 —¥Hi . —Hu(FEHhif)

AllegraTM 64R 5 xUAR R = B S OAL

10 x Annealing Buffer , 2 [1 24/ Al SDS-PAGE ¥ i & 371 & 1
ABI-7500 SZH % PCR X

Trizol 1 Lipofectamine2000 e e )

PVDF AR A &6
AR BRI 0 58300 5 43 (45 ALC-NIBP)
R A R

DMEM #5355 FG 4 1l 75

[ LEICA A H]

1 GenePharma 5 FR/\ H]
3% Media Cybernetics 23]
[ Assay Biotechnology 2 H]
14 % Beckman 2\ &)
BRREYHARN T

S ABI 22 H]

Invitrogen 2\ &)

Millipore 2\ H]

I BORBHRR A IR B RO 7
e b S S R 25 FRA

Hyclone N

1.2 SEIG BN R I E N E

8 JE IS HEYE SHR16 HF Wistar KER 8 H, #4114
H L K 2= 3l W 55 50 v ol [ SCXK () 2011 -
0034) WRFH 230 + 15 g, A K BRITE M ERH
R B e B2 Bt 3l 9 592 5 % [ SYXK (#5) 2012 -
0001 ] F3H 15 #A8E FIRIFE SR, SHR KRR HL 4
A SHR RACHEFN 4L (SHR T4l ,n =8) .SHR XJ IR
H(n =8), Wistar K W IEH X B4 43 9 45 7
SHR KR AR HE3 A (b 25 i it 5 = il 25 PR
F])10 mg/ (kg d) FIZEIR /K HE MR, JeRREE 8 Ji . A
IhiI/E SHR 741 F1 SHR X BR 21 K FUAR RS
1.3 XBOAALH Masson f&F SP %W &
TGF-B1 EBFRIX

KGR AL SP 3k BUl 58t A BT
BRELAE 1 K B LA 2T, 0. 01molPL PBS £ 2
WIFT 4% HEEGRE E , ARy 5, -7
g kAR, XA R HEAT PBS WY IEIN R A Y

SRFVAIK BRI TCF-p1 £ e BePi iRk H], 76 =
TRk, &5 A DAB Wik, IR K K &2 Y
@, PR R B B R B R R
B FEE TGF-B1 78 W2 K B O ULAI I 9 26k
THOL, PR AR, B A WY R w
MBS IS AT Masson IR Ye(a  AE5kY) FATE 3 32/
Sk, W 0l A R RS I AR L 38 (PVCA )
1. 4 Western Blot #illl TGF-pB1. Col- I , Col-IIl
FRARIEKE
FREBOR U HEH U9 B 1, 7E 100°C Ain#k 10
min DUHEE AR YE, MUK, SR 552 2 PVDF %,
5% BIMLAEWIKEEA 2 h, il A TGF-B1 . Col- I . Col-
%5 —$t,4°C W F LK, BFE TGF-B1, Col- I | Col-
4 BpR —PURIFR RV EE R E 1 h, VR R &
I AR, BT R AR
1.5 Real-time PCR #illl miRNA-97a Rix/KJE
F4E L mRNA J¥51, % 115149, miRNA-97a 5]
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Y. BU#.5" -TAC CCT ACT ACC AAT ATT-3"; Fiif.
5’ -CCT TTC CAT CTT CCT TCG ATT-3'; =¥ JF .
327 bp, Ang Il 514¥): Eii#:5" -ATCGGGACC AAT
CAC ACT ACA -3'; Fif:5" -CGT CTC TTCCGG
CTG CTT CAA-3' ;7K : 216 bp, ¥ 8™ ¥ 2%
, BB BRI HL K, I 53 AT 2R BRI A2 45 2%t B
JEH . RH 2 - AACt J5 B SER E i PCR 45
AT M, B8 miRNA-137 Ang I RNA AUk,
1.6 SitFEAE

i SPSS 17. 0 Geit2#i A giit2= o4, it

TEERIAYIE + i S (x £5) o, AR %S 3
PERGIS FH 7 22001 & LSD-t R 56 , P <0. 05 F£RE
SAGIHFE L,

2 R

2.1 FAXROEMOCIKREREESEHTWL

5T IR B, SHR 21 K BRI 46 15 AN 5K &
B Tt TGF-B 1 A, Col- T Al Col-TI 25 F1 A 3
SKAKOF-B] B 5, miRNA-97a 357K 7 B A% (P
<0. 01)(%£2),

&2 PR GOR S DR RS A2 (mean £ SD. n=10)

Tab.2 Information and myocardial collagen changes of two groups
Group SBP( mmHg) DBP( mmHg) LVWI(mg/g) CVF(% ) PVCA
Xt A2 119.2+8.5 77.4£7.2 2.46 £0.36 2.94 +0.41 0.89 £0. 15
SHR 41 194.5+15.7* 104.6 +9.5™ 3.16 £0.52" 5.64 +0.66 ™ 1.41 £0.32*

TE AR BRLUMEL, " P <0. 05,7 P <0. 01,
Note ; Compared with control group, * P <0. 05, ™ P <0. Ol.

2.2 FAKBROAELR Masson FBLER

SHR 21 K R0 FUL A4 60 1) 7T D o 0 6 e Jim &4
A TURR, A B A D AR B R 2 i HE 51 ZE L,
Xof B2 K BRI L 21 €20 UL A48 e ) PR 7 2D o i £
W ET 2t 20 M HE 51 38 55 B % Bl IR BUR 3E 7
(E1),
2.3 RRALRNFERMNARONELR TGF-B 1
gRRIE

TGF-B 1 = B BT 2 40 i 2 3K, 0 A 76 40 )i
JIEE M5 K 4R TEI B, SHR L0 LA UL TGF-B 1 K
IR, XA VA R & TGF-B 1 Eik (El
2) . SHR 40U TGF-B 1 8L R IR /K 3 5 TxF
BRZH (1. 29 +0.22vs 0. 70 +0. 11,P <0. 01),
2.4 Real-time PCR # iUl X R0 ALZH 42 miRNA-
97a Rix

SSHR ZH.0> L miRNA-97a FE357K - % BRZH 11
(24. 6 £4. 7)% ,H miRNA-97a kK5 %} R
HIBRER(P <0. 01),
2.5 #HiE TGF-p1,Smad3 EE# Col- 1/ Col-II
EARIELILR

SHR X fZH K 0 iR 34 TGF-B1/Smad3 4 1
1 Col- T/ Col- TN 1 344 1E 8 XF B 2H B &8 7+ v ( P
<0. 01)(K&l4),
2.6 KROAEAZR miRNA9I7a 5 TGF-B1 EA
Rk

TK-HH 0 AT Pearson ELZE A &40 HT B
SHR 2H 0> L4141 miRNA-97a £ kK5 TGF-B1
EARKKFREENHAL(r=-0. 785,P <0.
01).

W ACXTRY] ;B (SHR 41,
1 KREO A Z Masson Jefm gzt ( x40)
Note:A. Control group; B. SHR group.

Fig.1 Masson staining of myocardium ( x40)
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AR B (SHR 41,
2 KELCIL TGF-BI e difb e 4 x40)
Note:A. Control group; B. SHR group.

Fig.2 TGF-B1 immunohistochemical of myocardium

Control group SHR. group

B3 REDIZZ TCF-B1 HHRIBBAE
Fig.3 TGF-B1 expression changes of myocardium

e ——
44X 10°

Smad3

. TGF-I
157 B Smad3

=]
&~

TGF-B1/Smad3 % (1 ik
=

e
=

1 2 3

T 1 IER X IEA,2. SHR XHIE4H,3. SHR i,
SHR f HEZH 20 5 IE 5 4 R4 LA P <0. 05,

4 HRIKEUE TCF-B1/Smad3 811K IAH
Note:1. Control group,2. SHR control group,3. SHR grouop.
Compared with control group P <0. 05.

Fig.4 TGF-B1/Smad3 expression of myocardium in
different groups

3 Wig
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T W 5% miRNA97a 76 .0 WL & M o 19 52 i, ik
miRNA-97a 1A (5 i HE | 5k o0 995 5 95 9 1) — 1> 38T 1Y
IRITHEA

ARG KB, K EO NI Z] miRNA97a ik,
Real-time qPCR %5 {7~ , SHR 41,00 )l miRNA-97a
FIRAKF BN B W] W BEAR (P < 0. 01),SHR 4
LWL miRNA-97a kK- XS BAH I (24. 6 +4.
7)% , KEOHIZHZ miRNA97a 5 TGF-B 1 &
TR BEGME(r=-0. 785, P<0. 01),

[l ZE AW 5T, A 2 K BRO L 21 Masson
P25 R R . SHR 41K FLC UL 20 it 5 s /b | 4
08 BIE- NNy NN O R e )
SHR 20 KBRS 4 R A& o Fe b 25 s, 4 LI oK,
PRFRBE R, O LA M 5 el 2D | HES1 25 L, A AR 13
Wit [RIET, SHR X} HEZH 235 TGF-B1 & 1Rk
3, B TGF-B1 18 Col- T Fl Col-ME3ATA T IE
PERGIEATVE T A 5 5 41K it i RO LR
TR BN, FIEF AR, SHR 41 A9 045 &
FET 5K R B B TF s TGF-B 1 &M, Col- 1 F Col-0
BB AR K B 5 T 5, miRNA-97a 3k 7K -1
BRI,

TGF-B 1 &2 B 25 4k Ak 40 i DX 1, REAE i
MY |2 S A N 1 TN = . . 13
miRNA-97a W fiEi#t TGF-B 1 & & i, 5 E4i i sk
FEJT Col- T Al Col- TN R i34 A= Al E AR, R4
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A four combined holder for tail vein puncture in
conscious rats: design, construction and feasibility testing

BAO Li-zhi, GUO Zhi-fu, SHEN Ming, LI Ran, CHEN Ting, YU Yun-hua, ZHAO Xian-xian, ZHENG Xing.
( Department of Cardiology, Changhai Hospital, Shanghai 200433, China)

[ Abstract] Objective  To improve fixation methods and tail vein puncture efficiency in conscious rats group.
Methods A new four combined holder was designed and made of materials of polystyrene and Polyvinyl chloride. SD rats
were randomly divided into A group and B group, twenty rats in each group. Rats in group A fixed by a self-made four
combined holder,and rats in group B fixed by common fixture made of organic glass which was commercially available. Then
the tail vein injection experiment was conducted respectively by one people. Results Tt took (9.25 +3.70) seconds in
group A and(9.95 +4.38)seconds in group B to finish the experiment from puncture to see blood return in syringe ,and took
(47.05 4. 65)seconds in group A and(122.45 £7.71)seconds in group B to finish the experiment from capture to finish the
injection. Futhermore, it was observed (1.4 +0.8) times in group A and (2.5 £ 1.2) times in group B with agitation.
Conclusions The new four combined rat holder has simple structure, being easy to use, which could significantly shorten
the tail vein puncture time and improve the efficiency of the cooperation degree of rats and puncture operation.

[ Key words] Rat;Tail vein puncture; Fixtures ; Method
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Note: 1: fixed-box; 2:rat-holding barrel; 3. shading cover; 4. warming bottle; 5:tail-crossing grooves; 6: fixed part;7: lathedog;8:nests of EP tubes.

Fig.1 Sketch map of a four combined holder
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Fig.2 Saled single fixture made of organic glass
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Effects of different sample process modes on blood
biochemical indicator detection in Wistar rats

ZHU Ke-yan, CAI Yue-qin, XU Xiao-ping, CHEN Cheng, MA Quan-xin, CHEN Min-li
( Experimental Animal Research Center, Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract] Objective  To observe the effects of different sample process modes on blood biochemical indicator
detection in Wistar rats. Methods 40 Wistar rats of specific pathogen free ( SPF) level, weighing 180 ~220 g, were took
with half males and half females. After 12 h fasting, rats were anaesthetized by 3% pentobarbital sodium, blood was
collected and divided into two samples. One of the samples was for whole blood and another for anticoagulation, with 3mL
per serving. Each blood sample was put into three 1.5 mL centrifuge tubes and three heparin anticoagulative tubes with
ImL per, and centrifuged after putting 1 h, 2 h and 4 h in room temperature for testing blood glucose, blood lipid, protein,
myocardial enzymes, indexes of liver and renal function. Results The types of blood samples and the standing time after
collection and before centrifugation had no significant effect on TC, TG, ALB, ALT, ALP, BUN and CREA in serum or in
plasma of Wistar rats( P >0. 05). But the value of GLU in serum was significantly higher than that in plasma (P <0.05, P
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<0.01). With the extension of storage time after collection and before centrifugation, the value of GLU continued to
decline. The values of AST, CK, LDH in serum were significantly higher than that in plasma (P <0.05, P <0.01). With

the extension of storage time after collection and before centrifugation, the value of AST, CK, LDH continued to increase.

However, there was no significant effect on the values of AST, CK, LDH by placing different time after collection and

before centrifugation( P >0.05). Conclusion Types of blood samples had no significant effect on blood lipid, protein and

indexes of renal function. However, detection value of GLU, AST, CK and LDH would be influenced on a certain degree.

The extension of standing time after collection and before centrifugation resulted in plasma GLU decreasing and plasma

AST, CK and LDH increasing, but has no obvious effect on the serum AST, CK and LDH.
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R MBAEALL 7 2O R AR R R AR A2 (v £ 5)
Tab.1 Effects of different sample process modes on blood glucose, lipid and protein
KA S5 B OETICE 1h RAE ST BSOS 2h RAESF B OETCE 4h
o . Standing 1h after collection and Standing 2h after collection and Standing 4h after collection and
fithr 2l before centrifugation before centrifugation before centrifugation
Indexes Sex
RG] I3 1R M3 1R I 3%
Serum Plasma Serum Plasma Serum Plasma
GLU ? 5.33£0.31™  5.93%0.31 4.75£0.42% % 5.39£0.37° 4.21£0.534% 4.57£0.36%%
(mmol/L) 8 5.76 £0.74 6.33 +0.72 5.01 £0.91 5.70 £0.75 4.80£0.73% 4.75£0.604%
TC ? 1.34 £0. 08 1.32 £0. 07 1.32 +£0.08 1.34 £0.07 1.36 £0. 07 1.38 £0. 07
(mmol/T.) 5 5.76 £0.74 6.33 £0.72 5.01 £0.91 5.70 £0. 75 4.80 +£0.73 4.75 £0. 60
TG ? 0.31 +0.04 0.29 +0. 04 0.31 +0. 04 0.28 +0.04 0.33 +£0.04 0.25 +0.05
(mmol/L) 5 0.47 £0. 12 0.45 £0. 12 0.46 £0. 12 0.44 +0. 12 0.48 +0. 13 0.38 £0. 11
TP ? 51.62 £0.92 51.88 +0. 81 51.06 £1.26 51.38 £0.79 51.43 £0. 88 51.31 +£0. 87
(¢/L) 5 52.02 £0. 48 52.16 £0. 52 51.10 £0. 85 51.80 £0. 64 52.35 £0. 69 52.28 £0. 31
ALB ? 28.87 +0. 41 28.44 +0. 69 28.68 +0. 86 28.37 +0.43 28.84 +0.59 28.18 +0.50
(/L) S 27.99 £0. 40 27.58 +0. 34 27.47 £0. 61 27.52 £0.24 28.08 £0. 32 27.83 +£0.33

T M S M3 AL, * P <0.05, ™ P <0. 01 ; 5 R4EJG BLRTAERA] 1h e, 2P <0.05,24P <0.01,

Note: Compared between serum and plasma, * P <0.05, " P <0.01; compared with samples standing 1h after collection and before centrifugation ,

AP <0.05,4%4P<0.01.

A
7
- [fili#%(Serum)
- [l 3 (Plasma)
64
S &
_é 54 *d
% *a ab
A
© 44 Al
3 L] T T 1
1 2 3 4

AU I (A] time(h)

B
8.
74
%
X
=
S ] )
F.Y.%
i : . .
1 2 3 4

T8O e (] time(h)

A HEPER B, B MEPER R, VG5 M3E LLER, * P <0.05, ™ P <0. 01 ; 5 %4 /5 & LRSI E 1h b, 2P <0.05,22P<0.01,

1

ML AR A A B 7 % GLU 520

Note: A female rats, B: male rats. Compared between serum and plasma, * P <0. 05,

** P <0.01; compared with samples standing 1h after collection and before centrifugation , #P <0.05,24%P <0.01.

Fig.1 Effects of different sample process modes on GLU
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0.05,P <0.01) , TR 4 J5 B 0o Rif il & I A% Wistar
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2.3 FhOAEBIERRAI R0
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Wistar K AT CK  LDH {E¥4 & & T 1K CK
LDH {H (P <0.01) , HFfi R4 f5 B0 mi i s i 1
IMyE CK LDH {H 2 MHFZ & EF(P <0.01),
TR G B0 B HCE B[] %) Wistar 128 AST {76
W S5 (P >0.05)
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R2 MBREALE T SO0 DR FR IR (x £ 5)

Tab.2 Effects of different sample process modes on indexes of liver and renal function

SRAEJF B ORI Th SRAR R B L HTILE 2h SRARJE B LT 4h
. | Standing 1h after collection and Standing 2h after collection and Standing 4h after collection and
iahr P before centrifugation before centrifugation before centrifugation
Indexes Sex - - -
i [T [T i [T %
Serum Plasma Serum Plasma Serum Plasma
ALT Q 30.48 £4.17 28.92 +5.60 26.06 £4.36 24.98 +£5.99 27.68 £3.88 26.76 +4.31
(IU/L) 5 36.08 +3.33 34.12+£2.52 37.06 £2.95 32.78 £3.33 36.48 £2.80 36.46 +3.41
AST ? 99.58 +12.47™ 68.96 £4.93 114.42 £10.70 ™ 2 68.78 +10.57 143.50 £17.58 = 24 70.70 +10.73
(1u/L) & 99.96+9.22™ 74.44 £3.52 123.16 £12.25 2% 74.02 +3.74 140.46 +8.71 ™ 44 78.68 +7.28
ALP Q 56.25 +3.91 53.76 +4.19 53.51 +4.23 52.79 £4.29 54.17 +4.35 52.70 £3.68
(Iu/L) S 148.53 +16.75 141.50 +16.79 143.33 +15.84 138.41 +15.76 148.05 +16.98 142.11 +16.88
BUN Q 7.23+£1.03 7.01 £0.93 7.24 £0.92 7.09 £0.94 7.30 £0.97 7.10 £0.92
(mmol/L) 5 6.29 +0.30 6.12 £0.40 6.35 +0.41 6.20 +0.31 6.33 +£0.47 6.19 +0.36
CREA Q 51.35+£1.83 48.64 £0.53 50.30 £1.15 49.12 +1.70 52.06+1.22 50. 88 £2.27
(umol/L) 5 47.35 +3.87 46.17 +4.69 46.29 +4.83 47.23 +4.32 48.41 +3.69 46.64 +3.16

W S MK LA, * P <0.05, ™ P <0.01; 5 REEFEORTCE A 1h K, 4P <0.05,%4P<0.01.
Note: Compared between serum and plasma, *P <0.05,™ P <0.01; compared with samples standing lh after collection and before centrifugation,

AP <0.05,2%4P<0.01.

A B
200 _ 2001
-8~ [fil{%(Serum) B
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150 < 150 *EAL
kb A
_ *#A
= - <) *k
5 3
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50 4 504
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I > 3 4 ] 2 3 4
JHCEL () time(h) JHCFLR ) time(h)

WA MR R, BB R, IS S M LSS, * P <0.05, ™ P <0. 01 ; 5 RAEJ5 B O RTCER A 1h b, 2P <0.05,24 P <0.01,
B2 g AEA L Ty O AST #9520
Note: A: female rats, B; male rats. Compared between serum and plasma, * P <0.05,* P <0.01;
compared with samples standing 1h after collection and before centrifugation , P <0.05,%% P <0.01.

Fig.2 Effects of different sample process modes on AST

R3O MABEEA LB 2O LB AR (x £ 5)

Tab.3 Effects of different sample process modes on myocardial enzymes

REEJE B OHTBCE 1h RSB D HTCE 2h KA B TS 4h
. | Standing 1h after collection and Standing 2h after collection and Standing 4h after collection and
iahr P before centrifugation before centrifugation before centrifugation
Indexes Sex - - -
IR} M3 QRS 3 IR} ik
Serum Plasma Serum Plasma Serum Plasma
CK ? 281.58 £56.25™ 93.79 +6.38 406. 68 +43.07 =44 95.40 +7.62 656.41 £76.78 24 101.28 £8.67
(1U/L) & 253.23+46.96 " 116.39 £18.51  397.18 £53.67 24 117.28 £19.94  601.68 +66.95* 22 134.09 £20.96
(IU/L) ? 820.37 £168.24 ™ 109.15 £8.44  1205.93 +138.05 24 110.92 £25.05 2021.07 £252.45* 22 118. 14 £20.98
LDH S 662.79 £151.01™ 100. 16 £10.75 1125.48 +184.96 ™24 102.58 +13.08 1707. 68 +174.02** ~» 124.04 =11.17

T M5 M3 LA, * P <0.05, P <0.01; 5 RAEJT B OHTHCEITE 1h 1L, 2P <0.05, “4P <0.01.
Note: Compared between serum and plasma, * P <0.05, " P <0.01; compared with samples standing 1h after collection and before centrifugation,

AP <0.05,4%4P<0.01.
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Note: A female rats, B; male rats. Compared between serum and plasma, * P <0.05, " P <0.01;

compared with samples standing 1h after collection and before centrifugation ,

4P <0.05,44P<0.01.

Fig.3 Effects of different sample process modes on CK and LDH
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Drosophila as a model to study genetics of cardiac aging

HU Yong-yan, KONG Shen-shen

( Laboratory animal facility, Peking University First Hospital, Beijing 100034, China)
[ Abstract] With age, cardiac performance declines progressively and the risk of heart disease, a primary cause of
mortality, rises dramatically. As the elderly population continues to increase, it is critical to gain a better understanding of
the genetic influences and modulatory factors that impact cardiac aging. As for the human heart, Drosophila heart function
also deteriorates with age. Here, In order to better utilize the Drosophila heart model for genetic mechanism studies of
cardiac aging, and supply more reliable evidences for molecular-guided diagnostics and therapeutics of age-related heart
disease, we sum up the characteristics of cardiac aging of Drosophila in comparative medicine and review genetic factors
contributing to cardiac aging, including genes involved in ion exchange, nutrient sensing, and contractile function. These
achievements will provide a theoretical basis for molecular guided diagnostics and targeted drug therapied for cardiac aging
related diseases, and promote the rapid development of precision medicine of cardiovascular disease.

Drosophila; Cardiac aging; Genetic mechanisms
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Fig.1 Heart diagram of adult drosophila
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E Ao R A TR R S S A AL B R A R DR
CWETRE X FLEN ) Ky 30 T8 G HTAH L
10, 4 2 4 SR 2 B T LIS Ml 2R (K 380 18 0T
), BERE I B AT T 5 ) SRR
]I, 33X 2 B dSur 1 BRA Bl T4 5% SR 0 1 0 JIE
AE , SR T B AT PR BEA AR 5 1T TR
2.2 EFEHRE

[ 3R -IGF 324K (InR) 5 5 LA I 15 73 iy )
AR A ST B TR RE T T R AT 4R
Hu SR AN B P 2R 8 M A A A 3 g% L BIE B BE

MR Far BRI EES IR E S ST
R B A FREIE . Gt e 5 3 2 Mk ol %
PO A R A S B S SR e, ELAR R B 7 A
7 S LR 1 R B T R SR ) O T BB, 3
O AR At 3255 APTEN (—FP 0 PI3 840G 14 B
R ) 8 s R T dFoxO X AP B R (5 5 S
T i B A R S B Al S i R AR
e LA s A RE S RSO BT e Y55, (EA%
WA DR 3K dPTEN 5§ dFoxO Ff AR5
M A i 3 R MRS AR 0 T E AN — S AR
AT iy AR TR 5 3% 3 % X0 U S 1 R ) 5 L
X A R SRR R R A Y

B HUSPE RIS R E QB (TOR) 7 %
A O T A T HA FEAE A O
HE PR 2 1K B AIG BE % 2iE K 5 i A0 GE IR 0 I 2P
TEVFZ K I, TOR g &5 2538 [ AH B R R $2R
X3 % T RE A A b B AR R G R G
TR,

S F , ddeBP A5 T 0 JIF 25 213 1 3 i
BRI, 2 b, A% dFoxO 3£ 2 dTOR 55E Y
IR T RE L d4eBP/eifdE A0 R,
515 R 5 TOR {5 538 % F M5 DR IO IR 2 18R
Al AER S T d4eBP IGSIAOBE N,

2.3 WiEThEE

HiES 5 I g UH 45 R E A AR R 5
BRI A B RS B2 4 1 -4
B A HE AN AL R I 20 it A, H
B AP NLZE 46 85 M (dystrophin , Dys ) F& R 25 53 68
W SEILA Z 455 . Dys BB A 09 SR B
DT s RAY | DL Ay 4 L 000 ILET 2 20 2L 3 5
WEIRET AN WLET AELH AR IR TE B 4E Dys 5875 3L
e PP Ay PR LA 6 B RO UL UL T A Ja] B 4
Ko XM Dys FEL4ERRC LA B2 R T T A b B
M, H Dys SRBG A UE O NE 25 R 2%, bah, R4
AR 1A T A AU SO SR H R RRAIRAY, Dys AR
WO R PR FLAS 25 AR I A B i /b, B,
SRB ) Dys e B3 SR e b 4 5 1 = A 14 A8 1b 38 BH I L
SYISE IR R KO M T BE B AR LAY BE AR T
Kok, [ st B 3 S0 A A 28 /0 3k O R 5 2 114
i, 2T Dys 2878 (ER AN ] WLER 2 36 P
AINLER R 1178 53 (D45) BEE 5 308 5 5 08 0 R ik
P8 A TP R BRAE AR (3 R ) iR
P SR B2 B L O R 5, L2 72 SR o 47 0% 184
MRRE RN L, B2 T AR RS RN
O HLEFHELER IE |, DAS 2878 J i () 0 A 7 45 4F
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W B AR ok, 3k 2B AR S A 2 B0 IE WA P
R I, E R 3% B S U & 45 45 53 3 ( fractional
shortening, FS) . [A] NZEAHALL, /S48 7 B A= 7Y S g
F'S 30 5 A7 18 15 4 0T B, (HJ= R D Re iR i WLEk
AR 7 TP X SO B AR IR T R

N Ik 32 2 (R R AIE 2 00 JUL 41 e 250 ) ik 2>
AR JE A 2 a AR (E S A AR SR g 10 U
WA S B X PG O, v REJ& T 2R w0 ik H
H 50 XA 220 545 NS & LA A O AL I Y
W2 P EGRGE AN P E, T, X AR
FUFE ™ 8 58 A8 A e B, 40 BSAF SR inman B
B2 7, A B E SR e HLAT AN (A
FHEZ) 3K T BOUSAE S i P A0 5 M DLk AT 8 b iy 4
BMALUER, B, 24 R B AE R A C RO AR
KUEGE XL L) iTREAE 5175 F ol kB,

3 RBRBECHERZHARFINA

P TR e P A X Bl W 1) A B Ss A AR DA
W ORI RE T AR B TF %, F9E N BRI T — 28
HERP O E 5 N, e AL sh Y7
2SR D RE oY, 5 22 1Y SR 0 i 3 ]
P A Aff 7 AH 56 56 TR 78 T8 B LA 5 5 e 0
DiBe 7 I & ¥ 00 S S5 VR, AR BRI, D) Rty
WEDREAS [R5 AR EE IR 0, Filan, 23 i 55
Ji £ Z Ek TOR 3 116 a1 i 9% 00 W 5 2 1 B A, dSur
FIKCNQ R IA &R AN . BRI ok 35 2 4 R i
JETIRERY KCNQ i 2 3 th 58 9% 54038 4F 14 40 G 11 0
WLEF e 3RS He SR 0 U vp 1 A 1 A 35 TR R H:
FHEAEF B 506 b 1E— 25 1 356 R o) g A 5% 9
T RO IZ W $E (L B 22 () TAE SR . [RIRT,
i T HAT TG 3R 2R 4, R 08 RE 0% 7K 37 LE T L 3
Yo TR O A BEAILRE (4 a8t A% AR nT DL O 45
T 25 SEORATF 5T R O I 2 BT LA SR e O I
B R 0 A 358 B 24 4iE 2% B3R A 5 S A S0 T
REREMRARE ), BT 25N T8, I e
A I 7 B A IS Y A SO0 HL o SR g A A o X
MR AR RS, 5CE BN 245 W IS N TN 2 i ik
B0, I 10 S i s A R O U P Bk B o R A SR
Wi P RE B 17 B b TE A 25 W %5 0 I Ty R 1) 08 E 52
i 010300 S e 207k D) R Y 2 B 9 0 HE T
REFIREE 19 3T 09 0 B T B 2 & 20 AT 25 0 X0 i
DI BES2 ] 1A 1 S i 7 vk, SR R 2L sh 4 2 )
AT RE ELA PR STt 38 W, SR P A 78 T 1)
FHRAELR B/ LUK 0125 T e W e BUL HE R W )
Ji3, [ 25 6T SR LB SE R

4 BL

Li L id R AT A T A R DA TR P
HR MO NES WL S W 2L, 2 B2 A7 % 3 K i 2
RETEIR , X SOl 153 SR M i R B A 1 5O R
EBARHLHIBETE . AU 76O M 3 28 1 G
A E SRR A AR D RE A5 A S AT 5T 5 I
B B R, 0 SR A5 TR0 0 U 2 2 18t A% ML ) A F
FENG Rk — 20 S 2 M S PR Y 73 1 L [ 32 W
AL ] 256 Y 7 e (BRI A A , £ 1t o L A8 P R
MEESY T I PRI A R
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Regulation of the response to stress-related disorders by Fkbp51

ZHANG Ling-ling, QIU Bin, YANG Zhi-wei, YONG Wei-dong
(Institute of Laboratory Animal Science,Chinese Academy of Medical Sciences ( CAMS) &Comparative Medical Center,
Peking Union Medical College ( PUMC) ; Key Laboratory of Human Disease Comparative Medicine, Ministry of Health;
Key Laboratory of Human Disease Animal Models, State Administration of TraditionalChinese Medicine, Beijing 100021, China)

[ Abstract]  Stress response is the process that our body produces a series of nonspecific physiological and
psychological response when dealing with pressureand dangers. The hypothalamus - pituitary - adrenal (HPA) axis, as the
central nervous system, plays a critical functional role in regulating stress response. Glucocorticoid receptor (GR) is an
important regulatory factor for HPA axis’ s homeostasis, and its function needs to combine with heat shock protein( Hsp90/
70) and co-chaperone proteins (FKBP51lor FKBP52). FKBP51,a FK506-binding protein, is a negative regulatory of GR
and HPA axis function. In recent years, Fkbp51 has been identified as a significant regulatory in the stress-related
psychiatric and metabolic disorders. Here we will review the recent studies of Fkbp5lon stress-related psychiatric and

metabolic disorders.

[Key words] Fkbp51; stress response; HPA axis; GR
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B i 2 24K (glucocorticoid receptors, GR) J& T {$
R ZIR RGN R 2 — TR N Tz 3Rk,
IFHA S 05 B Bk R S LR T S AR 45 1)
REAYIAY T AR BT 5T R W], GR X AILAA i 1o 5 |
KA S A = L B A HEEN . GR
J& HPA FAR S AR 0y 2y K, I RE 0 L 4%
e LG PR (IR TEH 1 Hsp90/70 45) K 3hpE
1B A (FKBPS1 5% FKBP52 %) 45 &I & &9,
HPA DJREAZ A6 I RE 51 2 22 ok 1t R4 P 9 1)
& Hih FKBP51 X GR Fll HPA By ZhfiE EAT 1
PAER], T FkbpS1 BEPR Z2 25 M 55 N SO DG 1) —
FIVKG A ZEFL R T AH G, AR SO XS FlbpS1
T I IBORE DN A3 52 05 LA B 4y o A i 35 L 8 s v Y
VEFI RIS A T25AR

1 HPA %5 Rz R

HPA B2t 28 N 73 i R G A R o), 5
STV 2 EEE S, ATHAL S O A
25 L) KRE B A I FE , O ELAE MR B4 107 8B
R EBEOVER . HoAE BALHIY 2 Y NS
e UL R EZE PPN T T 2 A I Y R (|
T (1) EBHENMZTTE MO R S IR R B
R B K ( corticotropin- releasing hormone,
CRH) ; (2) CRH ] UG #ETEAR Fif -5 180 b 02
R Bt Z ((adrenocorticotropic hormone , ACTH) ;
(3) ACTH P it B _E R S 5 5 1A 53 s LA B J e
SO B B ZR (glucocorticoid, GC) 5 (4) GC
i3t s it R ] T S b Y GR 3820 ACTH 1Y
FET; (5) A, GC Ji i 5 TR E AR 20 Wi
GR AMHEAEH, Tk 2> ACTH 1R 75 I HLBH Wy H:
PATHIAEIT . HPA S — R A IE G 458 7, fie fi
DL B A2 2R A A N 19 I 3840 7 0 S5 i, s L A
PREFFR I N PR BRI ERE

2  HPA #H7ER 3= B A 9 1E R ALE

FEIEF G OUF, S LR 32 2158 210 S 500 5%
B, 23 S A A L I8 I S8R I, RO AR U0, HPA
R T LR N ) S HE R B, BN AR 2R
PR IR RS & A p 3L R i A FgE R,
PIARSE \PTSD 3 1ML 3% o GC ¥k B T+ &, B HPA
hfezal Y WSS A R 2R
YT, B KRR GR ik, X HPA il #1111
FCEA R ER] . (HRREE TS ) GC 5ilE 5

i
\ .
Y R

B 1 T rehk-a -

Fig.1 Hypothalamic-pituitary-adrenocortical axis

P GR 254, 1 T 206 N GR #0E A R 1 %
i, & X HPA St 8 35 1EH , 51 & HPA i
JUiE A S BT S WA IUZE g T & TT
AU A5 — RGP AT SR G, T LU
X O K 5 2 ) A HTRI 25 4 R
DIe i , A B FE MBI KA

3 FKBP51 Xt HPA #E AT ER

FKBP51 J&—#f FK506 4558 H, ) Z#£IA T
KA LR PR o FKBPS, FKBPS H-A ik
H- i 2P - S5 S A g ( PPTase ) 45 A4 3l RN 4 1 - 2R
FIAEAE AR =+ DUk E & (TPR) 45493, PPlase
SERIR, W FR g FK506 254 45kt 171 5t 195 1> 4
HHAPFR I IIEE. 24 5 FK506 55 M0 E 454 0, 5
A REID AR FH 5 2 AN 55 G g2 400 i) T A &5 5 )
BN TR T TPR 45 R 3, () 40 g )
3R EE 1 (AR 58 2 1 90 (HSP9O) ) 54
TR A il S A I PR R R, fE
FILAEB R P B S AR A (R & Hsp90/
70 ) G5 G IF S SR LR E A WY BRI
M AR AL S8 % B0, FKBPS1 25 GR & A1k
TR, HK GR s 84 T4 it 0 GR A4 1r
R H LM, I, FKBPS1 7EXNHE B X GR W& 1
EF GO VE N I AE HPA flt %) 8 15 R R R
o7 R FE T BRI VR, FKBPS1T AU HLAOE S
PRI R EE IR, IF B S 280t Nk
S | 2 RS P 90 118 K A A G, 91 £ AT
PTSD a4,
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Promoter 3" UTR
5" UTR| 3 45 67 8 910111213

rs9470080  rs1360780  rs9296158 rs3800373

<@ Hormone response elements

B2 Fkbp51 HH 250N
Fig.2 The polymorphism of Fkbp51

4 Fkbp51 BRZEBREBMEE GRHX R

PRZTT R Z2 A5 1PE (single nucleotide polymorphisms ,
SNP) JEFE7E 5L K 41 K b B A BT R 1 A8 55
1) DNA FHI I 285, SNP J& H i & LR 5 =
Rasttebrili, ARG AR b BT B
AAEATRAE R ANFET T 1% , X R IE R 4 11
BREAE AL AT LB FR N SNP, 78 N HE 41K, °F
I 1000 AN EEXT A — > SNP, 7EASRIEL R 4
DNA i /DB 284 BB 1) 22 380 i T DL S 2
R FE DA DG B R 9 & A=, R, SNP X T 1F
FEPI 0 AR LR i PR R0 12 B SRR IR T
AR TG H A AR X, FKBPST 1R b —Fhfe
GRIr TR &YW S Hspo0 G ILERE A, 2
M 25 BRI 255 L GR {5 BAcHe L& GRFR 4t i 5t
F A T TR, FKBPS1 7E3HE X GR #
TR, AR 2 SCEE X FhbpS1 3 K 1) SNPs
5 GR Z I AH A TR SR .

Binder %11 7E Xt 1E F A~ 4R (9 BF 55 b & B,
Fkbp51 B& A 1) 4 Fp T 68 £ SNPs ( 159296158,
rs3800373, rs1360780 £ rs9470080) 5 GR Ay ¥t i
BAMAE, B 505 ik — 25k B AR [F] ) SNPs
A LAESE PTSD S AR Y GC RS , 53 A1, 3k
SNPs % T7E L isf 1) 38 388 J& 77 J T i N\ 2 75 A8
PTSD HA —ERsEm WA oot k3t #
M FkbpS1 3[R SNP 19296158 2547 3L A [y PTSD
N, RIA GR A BUSME  (HI2HEF GG A
{8 R8O EL A AR A i s B o Bk O ANE i
5T ik & 3L, PTSD I PRAE R 5 45 S B R A 3
RAH I, X R B PTSD 1Y N 7E 3¢ B 2 D) R 4 11
Fkbp51 FE[H SNPs g 1,

5 FKBP51 M HH X BHEm P ER

FKBP51 il i 520 GR 15P:2 5 HPA HizhRERY
VR . A 3 DA RN A O T i BF 5T kPR,

Fkbp51 JE[A ) SNPs 5 A\ S22 Fioks i 1Y & AR HL
A TR FEARDGYE 4N PTSD AR 2 4t 2.0 3 3
BEfd | H TN

[ s, 2 B, S P ORI T 51 S FRbpS1 36
AR A, N, 29117 45 1K) PTSD 3
2 HARNAMNE L Fibp51 mRNA B9283% B i3 f%
N7 28 07 B R R L /NI AN AR FrbpS1
mRNA [FERBI0EBL S 4 A A J5 PTSD A7
A EAEASEPE | SIARAE th 2 18 1 1 3 A —
s BEPEAT S S 3 2 B U R A AR
T LIS 3805 ARAE & A= 4 5 8 TR H o Binder
S50l 1 FrbpS1 FER B 1) SNPs BEATHFSE 2 K,
Fkbp51 HEH FAAAERT T AE §:3X FKBPS1 #E 140k
IS %) SNPs , A AT T 5 AR IE 1 5 &2 & A e
ABY 7 ROIIAFAE B E MM A WFoE & B, Fhbps1
SER Z 30 5 TR RE S N P I AR IR T SO BA
RIS, 4N Fkbp51 FE A 1s1360780 i s, TT F
PRI 14 RE A HVRIAE 2 96 58 1ar , (B X B AR 25 4 I
R PR A 1s38003763 i 25 CC 3 A A
() SR IR YT TS B2 7 pe A L PR 78 1) R T AT

PR TR AR RS FrbpS1 REH )5 /N BRUTE
A BRI 28 P9 40 W Dy e B R AR S T R
PR BRI , 20 0 b % LU A R I LA B Bz T
IRV F ARG, LA RS S IO 80 38 R ik 7 2 9 S 1y
(3 g 3 g AT R B 9T R SCAR R G
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HPA B AE AL ) fi 22 8 5 v 2L A T 22 )
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HPA Bl A 0 98 35 1E H , AR T GR BTGP
Ak, BN iR A S 5 A IS GR 36 7 A k48
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BL(—Fhpf 25 e AgRP M 0 A% GR AU &%
PEPEERB /N B ) FE 2t i IR & G, M H T8
A RUINER, 22 Bk BE ST AR I RS I, [ B X s i AR
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BES AR R B E Y X
B e B &4 F , GR 1E AgRP #1£5 T ¥ 15 18
% B B R T FE RO VE AT S SO A4 AT
(= A, GR R BEE 1 81 1R 40 B 1k s
15 20 I 25 3R U AR AR T A4 AR
6.2 FKBP51 ZEREIHE KR # B 1EH

e IR R 35 X T LA SR 10 — 48 M 1 IR
SRR, P 07 R DA Ay S REOR o i A 25 L
PR EE R R 2 N SR T 4 B Y
IR N R IR AT B TE N X S I, A A OY &
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SRR AR RIOBA , T -5 R 5 A BE e OB PR s 25
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AR AL O BN, T X5 I 8T 7 & 18 S Jee 5 AR it
FHOCHEI A 55 38 FHXT 20 . FKBPST AE Ry 3% 5%
FE ISR — B, 5 % GR % 7 2 B A ok 4
7 HPA Rl IR A 0™ A RS filoge
o A B R O I ELAE 22 R N ™ AR i b IR
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