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BAEAH EF 3T, IR 6 BAE A A G RmE &ML S IRHEZLE, B RT-PCR # M & ML survivin, p27 . c-
myc & c-fos mRNA %A | Western blot A&l «& L survivin,p27 ,c-myc A c-fos Eakik, BR EF RS PLLT
Y HE ) S U R B B 1) TR, ) s M R R A Ll R K KRS LA S HE B AL fm I TS R
SPLE R RS PARIE S R BEERN RS S TN S X e iR = 5 ARG ML e HE ) 5, 4 TR
WA S LR R A B B AR A Y R eiZiE . = F AR c-fos mRNA fe & G g & ik 5 EF A B
W R E £ F 2R H T4 REABLE(P <0.05) ; = F WINZL p27 mRNA Fo % & 49 & i 0 B AK T £ 8 2 & 28
(P<0.05), L 54 RIBMILBE R REFMRZF(P>0.05) ; = F IR c-myc mRNA Fo%& G #) k£ 5 E 5 3 B 20 F=
MR R R F M Z (P >0.05) ; =% AN survivin mRNA Fo % & 89 R A K T E5 3B 20 & T4 JRom
BRREEFHEEZF(P>0.05), & BAKRKACIHEKXEL survivin,p27 . c-fos mRNA BEOREFX, —F
SARST o S L EL A AR AP AR R B F ALH] T AR 5 7 S AL c-fos mRNA B & G 89 kXA £, m T4 5 survivin,
p27 .c-myc mRNA & H& & & A RK-F L&
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[ ABSTRACT] Aim To explore the effects and relative mechanism of metformin on changes of apoptosis associated genes
survivin, p27, c-myc, c-fos and pathology in the diabetic rat myocyte. Methods The diabetic rat model was established.

35 diabetic rats were randomly allocated into metformin(MT) group and diabetes mellitus(DM) group. 15 rats were selected as
control group.  Therapeutical effect of myocardial pathology was detected by optical microscope and pathologic chemical stai-
ning.  Apoptosis associated genes survivin, p27, c-myc, c-fos mRNA and relative proteins in the myocardium were detected by
RT-PCR and Western blot. Results  Pathology of the DM group: myocyte arranged irregularly, myocyte hypertrophy, dis-
tortion, enlarged intercellular space, increased extracellular matrix, enhanced inflammatory cell infiltration, myocyte edema and
more interstitial fibroblasts were observed.  The changes of the myocardium in the MT group were significantly relieved compared
with those of the DM group, myocyte ranked in order, interstitial contents decreased, perivascular matrix decreased, fibroblast
decreased, inflammatory cell infiltration reduced markedly. The pathology changes of DM group were related to changes of sur-
vivin, p27, c-fos mRNA and protein. c-fos mRNA and protein level in MT group had no significant difference compared with the
control group (P >0.05), but it was significantly higher than that of DM group (P <0.05). Survivin, p27 and c-myc mRNA
and protein level in MT group had no significant difference compared with the DM group (P >0.05). Conclusions The pa-
thology changes of DM group is related to changes of survivin, p27, c-fos mRNA and protein. Metformin improves pathological
changes of diabetic cardiomyopathy which may be related to change of c-fos mRNA and protein.  Metformin’ s protective effect

may not be related to survivin, p27 and c-myc mRNA and protein.
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AR O F ), Trigol (b % 0 B A 4 H KA F ),
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I 2R A R 4L, 4 5 R v R R R R 3R, TR EE Z WX
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ZHES5 min—_%" XS5 min—100% 7. 2 min—
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CEME30 s(RIEHT) ; B kAR 15 min 2 iE
A (%1 50°C )5 ming E F 209K 2 min; & LML A
AK:95% 7.8 1 min—95% 7, B 1 min—100% 7,8 1
min—100% 7. 1 min;ﬁ%;i?%f@ﬁ@?(?ﬁ 1)1
mn——_F &K1 mno>_F K1 min; HMERE R

Masson = & Je & . % ALY B E R K,
ARELS ~10 min, BB AR, mAEM, Z4H A
o, ALK BB F S5 ~8 min, ZMEKH%E,1%
BABRTLL ~3 min, FAKEEENKBKERS
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1.6 RT-PCR #& /O ALEE L survivin, p27 , c-myc &
c-fos mRNA RiE

Jil Trizol E4EHE RNA, MA LA T A9 T
#2 /2 F] 8 PCR 5| 4 : c-myc ( gene bank : AY-679730)
F % 5'-CTT CCC CTA CCC GCT CAA CGA C-3', T
## 5'-CAC ATC AAT TTC TTC CTC ATC A-3',4 3¢
FEHK £ H 208 bp, c-fos ( gene bank: X-06769) _E
J# 5'-CTT CCT TTG TCT TCA CCT ACC C-3', T i
5'-GGC TCA CAT GCT ACT AAC TAC C-3', % # =
4K FE 7 439 bp, p27(gene bank :D-83792) F iz 5'-
GCC GAG ATA TGG AAG AAG CGA-3', T 5'-
AAG AAT CTC TGC CGC AGG TCT-3", 4 #4 7= 4k
J& %1 216 bp, survivin ( gene bank : AF-276775) L Ji
5'-TTC ATC CAC TGC CCT ACC-3', T # 5'-GGA
CAA ACA AAG AGC CAA G3', ¥ # =4 K & 4
204 bp, GAPDH ( gene bank: AF-106860) Lt j# 5'-
ACA TCA TCC CTG CAT CCA CT-3', F#% 5'-GGG
AGT TGC TGT TGA AGT CA-3', ¥ 4 = 4 K & 4
650 bp, LA GAPDH 1F 4 W % | L RT-PCR 4 I
survivin ,p27 .c-myc ,c-fos # mRNA A%t Kk &
1.7 Western blot #iU:/CALZAZ survivin, p27 , c-myc
K c-fos EEFIE

NAEAREPRERONAL P EEH, U
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B-actin 1€ 7 N % B X Western blot M| & survivin
p27 .c-myc K c-fos & A B KK,
1.8 FitEFHE

Prm BAE U x5 R, AT E & RHFATES
MR 7 2 A B, 4 18] R B & 2= A, DA
P<0.05 A ZRHARITFEL,
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BEST SR T, LIRS A/ AT AR 20 M 5
PRI AR SO LA M AE A, K i, HES 280, 2 M ]
BT, o LI 5 22, 1 A8 S 16 6 o 22 | T 4
ARG 2, AT WL AR AR IR 5 — Y RUITZEL R B L

B 1. (AL HE $268 (200 x )

Figure 1. HE staining of myocardial tissue
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2. iALZAZR Masson & (200 x )

Figure 2. Masson staining of myocardial tissue

3. (OALZEZE PTH 3+ (200 x )
Figure 3. PTH staining of myocardial tissue
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2.2 AR DR survivin, p27, c-myc K c-fos mRNA
EEEHRIE
TH XN c-fos mRNA FIEE M FRIESIESR
XTHRZH W Te oA 22 R (B & TR 4 (P
<0.05) ; “H XU p27 mRNA F%E (A 19 #5350 W
RFIEFXTELA (P <0.05), H 5 RMA LT
BEHEZER(P>0.05); —H N4 c-myc mRNA
FIEE (1) 263K 5 15 5 % BR A FOBE PR 4 FL A B 3
P2 (P >0.05) ; “H XU survivin mRNA F18
FI A ZRIB AR 1L 5 X IR, & FWE RS 41, (0 T 3
P2 (P >0.05;%€ 1 f12 KE 4 f5),

survivin

p27

GAPDH

EEXRE

Z AR

EEMRA ZHXANE

EEMRA ZHXANE

B 4. ALLELR survivin,p27 .c-myc K c-fos mRNA BIFRIE
Figure 4. mRNA expression of survivin, p27, c-myc and c-

fos in myocardial tissue

F 1. DAASR survivin,p27 c-myc B c-fos mRNA BIRIE
Table 1. Expression of survivin, p27,c-myc and c-fos mR-

NA in myocardiol tissue

TiH IEH X R4 PRI 2 BN

survivin -~ 0.5783 0. 1129 0.4183 £0.0961° 0. 4726 0. 0982
p27 0.5904 £0. 1232 0.3685 £0.0709* 0. 3883 0. 0759
cmye  0.3909 +0.1129  0.3816 £0.0448  0.3960 =0. 0837

c-fos 0.5096 £0. 1254  0.3952 £0.0674  0.5532 +0. 0990"

a N P<0.05, 5IEH XA LB, b A P <0. 05, SHHRA L,

%z 2. DALALR survivin,p27 .c-myc B c-fos EBRIFRIE
Table 2. Expression of survivin, p27,c-myc and c-fos mR-

NA in myocardiol tissue

o H IEH R IR DRI 2 R

survivin 0.534 +£0.096  0.392+0.075"  0.421 +0.044
p27 0. 434 £0. 087 0. 266 £0. 055 0.293 £0. 030
c-myc 0.832£0.099  0.723 £0.028"  0.749 0. 048
c-fos 0.333£0.092  0.266 +0.032*  0.410 0. 024"

a A P<0.05, 51EH X RAL LA ;b 2 P <0. 05, SHERMA AL,

EEMRA ZHXUARE

B —actin

IEEERA WEERRA ZRAXANA

B —actin

IEEERA WEERRA ZRAXANA

B —actin

IEEFERA YRR A

ZRAXANA

5. 1(OBLEE R survivin,p27 .c-myc K c-fos /B HIRIE
Figure 5. Protein expression of survivin, p27, c-myc and c-

fos in myocardial tissue
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