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Effects of Simvastatin on Oxidative Stress and Cell Apoptosis in Aged Mice with Myocardial Ischemia-re-
perfusion

LIAO Xiaolong, WANG Shouhong, WANG Zhonghua, GUO Weixin, WEN Jianyi, QIN Tiehe (ICU, Guangdong
Geriatrics Institute Guangdong General Hospital/Guangdong Academy of Medical Sciences, Guangzhou 510080,
China)

ABSTRACT OBIJECTIVE: To study the effects of simvastatin on oxidative stress and cell apoptosis in aged mice with myocardi-
al ischemia-reperfusion (IR). METHODS: Aged mice were randomly divided into sham operation group (phosphate buffer solu-
tion), model group (phosphate buffer solution) and simvastatin low-dose, medium-dose and high-dose groups (2.5, 5 and 20 mg/kg)
with 14 mice in each group. Those groups were given relevant medicine intraperitoneally before modeling for 7 d, once a day. IR
model was induced in those groups except for sham operation group. The area ratio of myocardial infarction, myocardial cell apop-
tosis rate, activity of myocardial tissue apoptosis gene Caspase-3, the protein expression of Bax and Bcl-2, Akt phosphorylation,
serum concent of MDA and activity of SOD were all detected. RESULTS: Compared with sham operation group, the area ratio of
myocardial infarction, myocardial cell apoptosis rate, Caspase-3 activity, the protein expression of Bax and MDA content were all
increased in model group, while the protein expression of Bcl-2, Akt phosphorylation and SOD activity were decreased (P<<0.01).
Compared with model group, the area ratio of myocardial infarction, myocardial apoptosis rate, Caspase-3 activity, the protein ex-
pression of Bax and MDA content were all decreased in simvastatin high-dose group, while the protein expression of Bcl-2, Akt
phosphorylation and SOD activity were increased (P<<0.01). There was no statistical significance in above indexes in simvastatin
low-dose and medium-dose groups (P>0.05). CONCLUSIONS: Simvastatin can relieve myocardial IR injury in aged mice, and
the mechanism of which may be associated with inhibiting myocardial cell apoptosis and the generation of oxidative stress.
KEYWORDS Simvastatin; Myocardial ischemia-reperfusion; Oxidative stress; Myocardial cell apoptosis; Aged mice

AT & FATT 25y, e — b 3-38-3- H R I — Bt
itt ACHMG-CoA ) i J B A 550, J2 F R R _E R )i 19
—REENRZY" . TSR TTBR 7 HA IR AL, 1L H.
A A BT 2 TR G LA N B S e AR AR R AR AT
FI¥s FF AT 00 2 B T O AR 976 7, 2Rk 7F
FEALR W AL TT AL BEBE K2 25 05 DR SO JUL e L - 1
(IR Lo JILIR 455 F UL T AR Bl k55 B A LA S ek

AFESIE T RA NREE BB 15 25 H (No.2014b003)

F BT L BFSE ) O ILER M 4 . T - 020-83827812-
71311, E-mail:liaoxiaolong223@163.com

#ABAEES  FAEEIN, P fEEAE . HHE:020-83827812-
71311

- 2626 - China Pharmacy 2016 Vol. 27 No. 19

TR AR R ARG TR B A F IR . DA
X TR #5493 A fF 5T 32 2 4 w7 AT e sl AT Sh s A I, 0 220
TR SRS th AR A RO O SV IE 250 I P50 11
FERIFARE, L, AR S A AN DL IR A
H W 7E T A HL O U AE T AR L 4] O LA B OR T S5 f R
I B S AR AT T % IR 45405 454 VR o
1w
1.1 {uEs

Gel doc 100 HEE 15 F 4t (3£ [ Bio-Rad 24 H] ) ; FACSCal-
ibur Fi 204 AR A (35 F BD 2 &) ) 5 R B AL Pk AN 55 ED HL IR A
(At —AX28) ) ; Infinite F50 fiHR{Y (Fii -1 Tecan 23] ) o
1.2 #HR5EFH

FPEZG 2016 4E55 27 4555 1940



SEARMTT - T BRUD AR 25 B F] L, #1E5-: 720130068,
KA 20 mg/F) s Sebi/N BRI T34 K Bax \Bel-2 FATE R (35
[ Epitomics A 5] , 5 : 1017-1,1063-1) 5 /)y BT H i -3-w
5 I3 Sl (GAPDH) B 5a R A4 | 2F e 2 iR R A 24 FR 7R 11 1l 3
(Caspase-3) il & A Sl 8% 1T R AL WA S dUTP
Bl O R SRAT IO A B (TUNEL 36 ) K a0 25 . — s obke Y i
(BCA) & 12 &5 & BRI S (b ¥l (HRP) A3 11 2E 4T
G 2EP0 N R E FRE E G (1gG) (HAL) (38 &= RAWrH A
WFFET , 35 : AG019,C1206,C1089 ,P0012, A0208 , A0216) ;
N (MDA) AL YIE AL (SOD) (g st i i 2k ) T AR A
FEIT) s SebiEE (B B (Akt) $T4A (3£ [E Cell Signaling Technol-
ogy Nl 32,3, 5-GF A =R IE U A ML (TTC, 3£ Sigma /A A ,
520140311, 46FF:0.4% ) .

1.3 zh#h

20 A # C57TBL/6 /N, BT, & M E(25.5£2.34) g,
Wy [ o LR AE AR AL X B L g v VP AT IEYS - SCXK (B)
2011-0029, 28 IR BEERHITE (23 £ 2) °C, /N B F AR EFIEK
2 FHik
2.1 ZHE/NRIRBEIFE &

S 25 SCRR[T-819 2 A AR /N FUD LIR A5 2 ip 0.1%
PG E 2 BRI N BRUG [ A 5, T, 2 8200, IR
10 S5 £ B A4 A R AR 25 4L A 55K s K T % 52 30 min )&
PAFF4E A 26, FRETE 120 min, & HlOHLIR AL, FARH R
FRALEF ., GRS R DB A, HaOo s
11 kBl aVR 156 ST B B Z 46 = sl 48] . P59 1 120 min
Ja AL ERUM, AR FE/AN R BUOILALIZY BT —80 CUKAHf~
R
2.2 HESHRHE

BN, BEALA AR T AR AL ARF L A= AR At VTR L

FIRA1(2.5.5.20 mg/kg) , BF4L 14 H o 2RATT AR P L85
AR A IR PR B P R 400 85 /N B S RIGR 4 7 10,40, 160
AR ip ARV 2590 7 d, B K LR IR TF AR I 2 /N B
ip RN IR ER 22 0P (PBS)

2.3 MEIEHR

2.3.1 ODWAEFERIA IR TR S T O, PBS Uk
G ETEA 1% TTC,37 CHYefd, 15 min, 1E O NLYLRLL A, B
ML UYL R S, . FABR)S 2 Image J BRA 4T, IETHEAS S0
JUUAE Y. AR L B8] RO U BB TR R 5 220 2R B E 0500 o

2.3.2 D ULARAB TR TR MAGI ™A% 44 B TUNEL 7246103

T BRGNS LA SR TR Bl TE 5O WLAT A% YL Al
W, AT 0 LA A e o B sl e . A e T
BESKU) A BEMLIE B 5 00T, S0 S5O0 EF Py 4B 25ORD 94 T2 40
B AT T3 (AD : AI(% ) = P8 T 41 i B0 40 i 2 50<
100% .

2.3.3 DA ZH Caspase-3 1 RN BGE SO AL
fER AT, 4 °CTF 5 000 r/min(25.02F4% 15 cm) B5.0> 10 min, il

SRR, VK B4 30 min, 1 000 r/min(5.00242H 7.5 cm) &5
A0 10 min, WHL 3, BIRI 3RS B8 H . #4% Caspase-3 Kl 71
SV THAE AT A 2/ BLC LA 2 b Caspase-3 1 14
(LA
2.3.4  OIIHZ b Bax Bel-2 55 [ 263k & Akt BB ALAKF- 194G
M R Western blot 75K 45 20 /) B0 ILZH 21 Bax \ Bel-2
RN B M ARt BERR ALK o IBGE Bk O LA 240 R B2
W 2337 BT ik SRAR B . iR BCA B G 45
PR AWM E . A B, I e AR R AN A
HLUK 2~3 h, WyE 56 AR, A —#T (Bax \Bcl-2 . Akt .GAPDH, #4i

HEZED; 2016455 27 55 191

FRELH: 1:100) ,4 CHFRE 10, = F2 H R F e SR R Eh 40
(TBST) M 2 K, AKX 5 min; I A —HT[HRP FRic 1L £ 4T 5 Fl
25/ R 1gG(H+L) , B B L« 1:500], EHIFH 1~2 h,
TBST EEPE 2 ¥k, B 5 min; i 8 58 1k 2% & 6 (ECL) B 6
TEREI A% R G . Quantity One” X A PR S5HF
IRBEAEHAT483T . L Bax.Bel-2 5 GAPDH (¥ Ll % 7% Bax .
Bel-2 85 135355, D p-Akt M Akt 1 FIE 2 AktBERR ALK F .
2.3.5 IfiL#EH MDA &4 52 SOD WG A JA%-2H /)N B,
T FR A S UL AR EARIN H H MDA 5 & SOD 1
24 GtEFE
Bdim i SPSS 17.0 A TS0 Hr . TR Dix + 5%
AR, AR R T5 2200 o e A b A T EL A s T BCERE iy K6 0t
AT, 3 bRiEa=0.05,P<<0.05 KR EFAG 3 X,
3 #R
3.1 OBAESEEAR LG RO AR BRA T R B LE R
ST AR g, AL /IS B O LA B8 T B EL A5 R L
AUARLPH TR0 AN (P<<0.01) s SRRIZH Ho A, AR A T T e 79
o 2H /N B O JU VA T AR 490 600 00 JUTL A0 6 00 1 2R 1 4 AT (P <
0.01), M~FARMITAG P AR 4 ERiEAr T LG 2FE L
(P>0.05) o £ 20/ FO JURE SE 1 R A s 1] DL Fel 1, o0 LA
HETRTRR L BRI C LT B PR T 2R e 45 R L 1

00

BEFARA HiRIeH

o0

ST AL AT AL
E1 &HEMROINEEERERIEE

Fig 1 Microscopes of myocardial infarct area of mice in

= Hefth TR ek 4

each group
®1 FANROCUEEERLE OMARBATRNELSER
(x+s,n=14)

Tab 1 Determination results of myocardial infarct area ra-
tio and myocardial cell apoptosis rate of mice in each
group(x+s,n=14)

45 DIEFLHR ], % DA%, %
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Effects of Tiaojing Zhuyun Capsules on the Number of Blastocyst Implantation Sites, Estrogen/Progesto-
gen and Their Receptors in Mice with Implantation Dysfunction

WANG Ruijie', LI Hui*, SUN Hong’, CHU Yuxia’ (1.Second Clinical Medical College, Henan University of
TCM, Zhengzhou 450002, China; 2.Dept. of Reprocluctive Medicine, Henan Province Hospital of TCM/The
Second Affiliated Hospital of Henan University of TCM, Zhengzhou 450002, China; 3.Dept. of Cyneacology
and Obstetrics Henan Province Hospital of TCM/The Second Affiliated Hospital of Henan University of TCM,
Zhengzhou 450002, China)

ABSTRACT OBJECTIVE: To study the effects of Tiaojing zhuyun capsules on the number of blastocyst implantation, estrogen,
progestogen and their receptors (ER, PR) in mice with implantation dysfunction. METHODS: 48 pregnant mice were randomly di-
vided into normal control group (normal saline), pathological model group (normal saline) and Tiaojing zhuyun capsules group
(24 g/kg), with 16 mice in each group. They were given relevant medicine intragastrically, once a day, for consecutive 3 d. On
the 4th day, those mice were given mifepristone 0.1 ml subcutaneously to induce implantation dysfunction model except for normal
control group. On the 5th day, the mice were sacrificed. The number of blastocyst implantation sites was observed. The serum lev-
els of estradiol (E;) and progesterone (P) were determined by radioimmunoassay, and the expression of ER and PR protein were
determined by immunohistochemistry. RESULTS: On the 5th day of pregnancy, the number of embryo implantation sites, serum
levels of E. and P and the protein expression of ER and PR in pathological model group were significantly lower than in normal con-
trol group (P<<0.05); the number of embryo implantation sites, levels of E. and P, the protein expression of ER and PR in Tiao-
jing zhuyun capsules group were significantly higher than in pathological model group (P<<0.05). CONCLUSIONS: Tiaojing
zhuyun capsules can effectively improve the serum levels of E. and P, the protein expression of ER and PR, and increase the num-
ber of blastocyst implantation sites in mice.

KEYWORDS Tiaojing zhuyun capsules; Implantation dysfunction; Number of blastocyst implantation sites; Estradiol; Progester-
one; Estrogen/Progestin; Mice
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