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Abstract Objective:To investigate the effects of diet and endurance exercise on the expression of Bel-2 and Bax
in cardiac muscle of type 2 diabetic rats.Method:30 male Sprague—Dawley rats (200g) were divided into euglycemic
control group(CRN,n=6, with commercially regular diet) and diabetic model group(DFM,n=24, with high sucrose diet
with high fat). After 4 weeks of dietary manipulation,the DFM was intraperitoneally injected with low dose of strep-
tozotocin (STZ)(35mg/kg) to induce type 2 diabetic model.The diabetic rats were randomly divided into four groups:
high sucrose and fat diet without exercise (DFN),regular diet without exercise (DRN),regular diet with 75%V02max
exercise (DRH),regular diet with 55%VO,max exercise (DRL).The rats with exercise training were forced to run on
treadmill for 8 weeks.Result:The levels of fasting blood glucose,plasma insulin,plasma triglyceride and cholesterol
in DFM were significantly higher than those in CRN at the end of 4th weeks of dietary manipulation. The level of
blood glucose in DFM increased significantly at the end of 1 week after STZ injection compared with CRN. There
was not difference in levels of plasma insulin at the end of 9 weeks after STZ injection between the two groups.
The expression of Bel-2 mRNA in cardiac muscle of CRN group increased significantly compared with all diabetic
rats, in which that in DRN,DRH,DRL groups were significantly higher than that of DFN group, and that in DRL
group was markedly higher than that in DRH group. Conclusion:Diet and endurance training, especially diet plus
low intensity exercise, can improve the expression of antiapoptotic gene in cardiac muscles of diabetic rats. The di-
et plus exercise can attenuales the expression of apoptotic gene in cardiac muscles of diabetic rats.
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1.5 RT-PCR
1.5.1  HZU8 RNA #ile . BUARAFAY.CZ UL 100mg,
BYRE A 1ml 7K FV2 1Y Trizol (Invitrogen 23 ), US-
A)IRFI UK BT GBS AL IKA A F) USA),
2 M8 Trizol & UL B 45 14 25 B4 R RNA, B 19
RNA % f# T DEPC &b Bt ik, I 4 ot T
TE 260nm il 22 (14 OD 18 K ) 25 i 5 KA )+ i 4l
JFE ARSI FE S 9 0D260/0D280 HAETE 1.7—2.0 Z
], 2R R B RNA 4l B AF
1.5.2 RT-PCR KW :RT A FR A :2ug & RNA,
MMLV Reverse Transcriptase 200U (Promega, US-
A),Ribonuclease Inhibitor 25U (TaKaRa),dNTP
1.25ul (4 10mmol/L),Oligo dt (15)2pl (50mmol/L) ,
5xRT Buffer Spl fil DEPC &b ¥ 3o (1 7K 2= & 4 F1
25wl B AL TR IR Promega U W] 15647, PCR S
& % .3l ¢DNA,1U Taq B (TaKaRa),2.0mmol/L
MgCl,,200mmol/L. dNTP,2.5ul 10xPCR Buffer, 75 %k
A NS4 0.5l (10wmol/L) , IALZE K & Ak
25wl PCR 473 S i 4514, 94°C T 25 1 3min,94°C
AV 455 ,57°C162°CiR K 455, 72°CIEff 1min, 72°C%
RIAEA 10min 7 4°CIRAF, & FEH G197 90 e i1

ESLE

Bel-2(Sense 5 CCGGGACGCGAAGTGCTATT 3’

Antisense 5 CGGGCGTTCGGTTGCTCTCAG 3’ ,GeneBank %7
NM_016993)#1 Bax(Sense 5’ TGCAGAGGATGATTGCTGAC 3’
Antisense 5’ GGAGGAAGTCCAGTGTCCAG 3’ ,GeneBank 7
NM_017059)* B-actin(Sense 5’ TCCTGTGGCATCCATGAAACT 3’
GAAGCATTTGCGGTGCACGAT 3’ ,GeneBank 5

Antisense 5’

NM_031144),
o IR KR BE RGP B Bel -2 J& 57°C 35 1K,
Bax /& 62°C .35 X, B-actin /& 57°C .32 X,
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1.6 Gil2Eobr
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FAEFC XA ¢ K5, 2220 PR B B IR K 7 22407
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Bl ALY 5 3% = CRN 41, STZ d44 9 e, 585
ZL B DFM 2 /9 25 I8 i B BH B = T CRN 41 (P<
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2 &R 0.01), oo SRR 5= A 8% FR 9 21 (DRN .DRH |
®1 FEFAREFRIBAEIRARNEEMEMIER (xs)
21 5] KT (g) 25 8 LA (mmol/L) H i =18 (mmol/L) AHL [ 5 (mmol /L) 23 W % 2R FSI(ng/ml)
CRN 4 360.67+14.39 4.24+0.65 0.73+0.15 1.56+0.27 0.54+0.20
DFM 41 382.83+17.57 5.69+0.94% 1.07+0.21% 2.25+0.46% 0.88+0.20?
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CRN 41 5.40+0.71 4.69+0.82 0.48+0.20
DFM 41 17.36+3.60% 21.41£2.33% 0.41+0.29

5 CRN 4l LDP<0.01
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TR F ,40mg/kg R H DL T 23 1 B0 5 240 A 1)
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B A Danda HS T B IR IRE 5 JH IS 35mg/
keSTZ U 5 % MAKE NN 55me/keSTZ V55 #Y 1
RUBE PR R BRUBEAY | AT B RS RARpUA
JE v I, e WA 1 2 FROBE PR RF 202 AR S g R I
STZ VEST 1 J8G i AL 4H bl 2 &, 1T STZ T4
9 JiJ5 AT B (B 3R 5 CRN ZHAH LA
FH2ES PRI R A W A B e FRAT LA A B
G R 55mg/kg PR DL E R 5 i STZ #5717
W DR A R A S B0 A e W e i MR SRR Y T
35mg/kg PR H (1 STZ M TESS, WoR 2 BUBE IR i
BRI HTE 10% A4, A TR, 1 R —&8 5
AR RS B TR B R HLAR A s s iR
it B A5 355 7 2 PR 252 s i A B — 8 R 2 42
REARHATIEENRRE O, A AT g R el
JE B & 2R HEHT A AR AL RE A

Bel-2 Hl Bax #B & 5 209 8 T2 A0 S i L, —
MAEMIIE T BEE AT AR T R B S R ARk
WAL, 256 BRI B A Dy e 0 I T35 55
i, Hrh Bel-2 2P T-E M Bax A2 T E
F1, 30 2R P A T v J3 R A 8 1 9 1 e T
MIVE ], Bel-2 A TS A NN BELIBT Ca DA P J5T 190
Hh AR FH DA B e Lt 1A 38 M A LT O 1 RS
TR R T O LR A BEFE S AR K 1 40 i | 2 b AR AR
Z e T 0 2 0 R LR AR Bel-2
1t FIRTEVE Z MMM DB R TR VE RS, e LA
Jfl Bel-2 43 F 35 0T LA A0 i 3R ¢ iRk, b
O WUEESE T R 3294547 11, H i b A R 38 1 5 Bk
Bel-2 R 1 58 A8 0 /N BRUOR 8 W] Bel—2 28 F1 76O ik
PR RIVER, R Bel-2 Bk BU7E AR S AR Ak
BE T BEFE T Bax JE A T DA SE A T, a1
Bax % B B9 /N BUTE 0 E 28 JJ7 30min SR 1L F1 120min
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A A D Re AR g

BRI P LA RSO VAR ML o 1, SE 9 A 9 & R
STZ FESHE 0 4 KAt B B0 WU T B0 {RIMF5E
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71 W s 767 9T 300 BB 3 18O LY U8 T2 Bojunga &2 B
TE STZ 5 5 M PR K B 4 8 J5 B LA R T,
I LABETE 2 08 T2 3£ H Bak M1 Bax MY F6IK17, AF
FEE R TR AL 8 J 5 1.0 LTI T2 36 X Bel -2
mRNA F) 235 F1 Bel-2/Bax FAE B AR T 1F % X HR
4, PR FEEE 8 JE I R IR T 25 m 200 ILJE T A
KFHENFEk ,

ARSI Tk B Bel-2 (9 3R 35 Al Bel-2/Bax 19 Hb
{6 7€ DRN .DRH Al DRL 41 ¥ & & T DFN 41 , H
DRL 41 L A b5 R 9 20 b & 3% %5 ,DRH 4 5 DRN
HZ 0T % 2% . M2 ,Bax mRNA £ ik 7E
DRN .DRH .DRL 41 & X T DFN 21, Hrf DRL Al
DRH 41kt DRN 40 Rk & 3%  DRL A1 DRH 41 2 [H] %
HER VLIS & Ak & 4 =R L
1B B AR AT DARE 5 2 BB PR K B Bel-2 mRNA
)23k, FEAX Bax mRNA 9335 | 881K & iz o)
B30T L o 9 Y O A 4 A R T I B O WL R
PAERT,  HARE TR IR B2 iz 3 T A fr 4
TR e iR

21 6 455 37 S 7 K A A T D TR W LA o AL
B PR T08 R B e R I TR ) A R R S N R
I 07 T2 1) 1) % 5 104 A R} I 3R STZ 175 5 1) W DR s
K, BARBTH G I T.O M TR EAE A O
JUUYR T D R AL AR /N — 38 4300 FRATT B F 52 36 1)
DRN ZH1# Bel-2 mRNA B 3KIAFl Bel-2/Bax HC{E 53
JJ& DFN 41 1.7 f5 8 2.1 £%, 11 Bax mRNA 1Kk
J& DFN 2019 0.8 £, A S0 v i b Al Aek Jid 43 1) DX )
F2 R B Y N I B IR R R AN TR R AR R
T BRI RUR i IR, 0TI 5 8 OB PR O
WLBCIE T PR i ik A

iz I C WILA T B I8 5 RIS T AT R Ok B A2
Ky, FEIEHE KB 1230 AT LA 0 L DNA 1 B i
25 15% ,Bel -2 19 3 35 2R (1 & #8388 0, HSP70 1
MnSOD £& A4, 177 Bax WA 2251, #7128 shilll 25 m]
DLDSU O LA T A AR BP0 {1 si 8232 3l mT AR AT e
FEF 00 R R AL UK H F caspase—3 [
PE BN e K 22 38R JE 3 R ke 2 0 LA O
JULAR A A P8 TS FRATT R B IS B R A AR
AW T AR T M i iE 7 A 45 B H AR (reduced
glutathione, GSH),17 & O MLIYHI01221 ) A B 58K
S 8 JE AN RISk i 3z shilll 25 25 S R I i 42 8
YIZR)G Bel-2 BIFRIA A Bel-2/Bax A9 FL (B MY 55 i ok i
iz s gJE g N (0 Bax BFEIATE P iz oh o
Z[BIJCHA .25 5 | B AR JE 112 sl AT Bh i b
PRI R B WIUER P 2 R ) e 3k | FRATT T 09 AT 9 .
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