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HE BRI 30 58 Sk 2 BB PR R BUA IR 58 8 11 72 (HSP72) 26 X 2 A MG LI TS . 75 3%
HERE SD R 36 K, 23 OB PR 2 (DFM) R XS B2 (CFM) ol PR 165 45 B D I B WL 23 RO DR A 32 3l 2 (DRN) ,
PR i 388 5 32 30 241 (DRH) | 4l PR (G 58 52 12 3 41 (DRL) 5 3% 21 43 B I 6 K BUIE 32 3 41 (CRIN) , 1 K B v 3R S5 328 )
21 (CRH) , IE ¥ K RU 58 B2 Sh 41 (CRL) o R UG 3 F-Heiif iz 3 8 JA , Kl K 0o L HSP72 K 2% ik LA J TUNEL
Y Lg%, 2558 HE PRI R Bl UL HSP72 JE A 2 3k 1 25 (I8 T 1E % B, Horh CRL 4181 DRL 41 2 2 = T CRN 41 A
DRN £, 1fii CRH 141 DRH 41 % % £ T CRN 4141 DRN Z1,DRN 41l DRH 210 L 745 0 (AD) % 3% % T° CRN 4170
CRL 41, DRL 4.0 JJL AT %% 5 T CRL 41 Pearson H15¢53#7 &7, 7 DRN 4145 DRL 41 HSP72 mRNA 5.0 JJL AT &
2.3 5AHOC (P<0.05) , T /& DRN 415 DRH 21 HSP72 mRNA 5.0 L AL JeAH G L 8518 (I3 232 3l T LA Jin HSP72
B PR 3K I DR PR DR B0 JULTA T X PR O WU A8 B PR APE T
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Protective effects of low —intensity exercises on myocardial apoptosis in diabetics rats/JIN Yi, JIANG
Zhongli, ZHAO Shaofeng, et al.//Chinese Journal of Rehabilitation Medicine, 2009, 24(1):15—19

Abstract Objective:To investigate the effects of different intensity exercises on the expression of HSP72 mRNA
and myocardial apoptosis in type 2 diabetic rats.Method: Thirty—six male Sprague—Dawley rats were divided into
diabetic rats (DFM, n=18) and control rats (CFM, n=18). The diabetic rats were randomly sub—divided into non-
exercises group (DRN), high—exercises group (DRH) and low—exercises group (DRL). The control rats were randomly
sub—divided into non-exercises group (CRN), high—exercises group (CRH) and low—exercises group (CRL). The rats
with exercises training were forced to run on treadmill for 8 weeks. The expression of HSP72 mRNA in cardiac
muscle were determined with RT-PCR and myocardial apoptosis were observed with Tunel staining. Result:The
expression of HSP72 mRNA of cardiac muscle in diabetic rats were significant lower than that in control rats. The
expression of HSP72 mRNA in CRL and DRL groups were significantly higher than that in CRN and DRN groups.
The expression of HSP72 mRNA in CRH and DRH groups were significantly lower than that in CRN and DRN
groups. Apoptosis index (Al) of cardiac muscles in DRN and DRH groups were significantly higher than that in of
CRN and CRL groups. Myocardial Al in DRL groups was significantly higher than that in CRL groups. There was
significantly negative correlation between expression of HSP72 mRNA and Al of cardiac muscles in DRL and DRN
groups (P<0.05), which was not observed in DRH and DRN groups. Conclusion: Low —intensity exercises can
increase expression of HSP72 mRNA and inhibit apoptosis rate of cardiac muscles in diabetic rats, which play an
important role of protection from diabetic cardiomyopathy.

Author’ s address Department of Rehabilitation medicine, The First Affiliated Hospital of Nanjing Medical
University, Nanjing,210029
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1 MR5H%E
1.1 ¥

6 Ji & it SPF 9% Sprague Dawley K 36 M,
REE R 200+10g, W4 B 116 5038 58 28 7)1 35 15 o
BERF R 25086 sh 4 vh o0 SPF s s, RS IR S N
20—25C, 12/12h B AL 08 6 HIMRFR . ki
B S 00 TR I3 (1) AR 6 R BRI R ), i R BRI 3% 2
JEl e A S5
1.2 FUBE PRI KBRS 7R ) 57

BEBLFE R R 43 Ry 1E K BT B ZH (CFM) i 72
ZH (DFM), DFM 2 K B3t 24 6 = b s B 1Ak
(10.0% % ,20.0% FEHE | 2.5% 8 [& B, 1.0% H R £h
66.5% ‘& FLARIRE), DA R 5 ZEHEHT b s e
WE 4 s, BEEES 35 mg/ke (Lh pH4.4 0.1
mol/L F M2 2 v BT 5 T 1L 0.35% 4k B ) i) B IR A%
W % (Streptozotocin,STZ,Sigma A F]),1 J& J5 I &
Ak Ak am BE, Hob 18 HOK RUAE 25 & ol A >
16.67mmol/L A B3 A5 ) 2 OBE IR g A B, AR R
ik 75% , W5 A5 L) I BV ER kR R I SR CFML 4
REIE 18 HRHH MR (1298 11 5T, 5% 08 17,
67 % IKAL G W, 16% HoAlh ) IS5 | [F] 191 14 5 A A 1R
SRR, BRI Y 2 AU R K B BE AL 43
JRIGAEIZ B4 (DRN, n=6) . H IR o i iz sh 4l

(DRH, n=6) M /W (K58 i iz 2h 41 (DRL, n=6), Xf
HEZH R BURE ML 434 IE # 3B 32 340 (CRN, n=6) IE
o R 4] (CRH, n=6). 1E % fIK#% &8 s 4
(CRL, n=6),
1.3 Za )y

s NI LRGSR, B BIFSH R
CLA J7 Z 91 0 LA SR 32 2l i (8] 35 i1 3] 60min,
85 1—2 J, KRR UIZE 5d, 55 3—8 A, & A I 4%
4d, 055k 8 BT,
1.4 BRACRAR KA

iz BN GR K RAE S5 — IRG2 Bh 45 U5 24h B
AR 2 2 K B AR 3% 8 JR IS WUk . sk fo i
S AN [RDGF A FIBR B RS, SO A I il A
B 5 2% B LUIBOR i A K BRUAS £ 12h, 78 K BRUIE B
PITE ST 1% )56 T b Z2 BRI I, AR 3= 30 ik b ot 38
B3 O IE 37 B 50% B HRopE S L2 L 12h Y
HSEK  FHVKZRATGG L, S RS TR AN, J5 5%
A =80°CAIL IR UK A8 i R AF 25

MFRAS R AETT K BRES & 12h, — MR AT R 7
B9 B LUE R R SR 4 J8 STZ 1 5 i ik 58
00 A | OB | IR S 3R STZ VRS 1 R I e
GRS E M . MARATE 1%/ 5 % (30mg/kg)
I P SRR T T DT P Bl 5 K A B Il R P 4 28 1 R
LG (GOD-PAP) ( SR A Y H AR AR AH]),
I8 TR 5% 28 00 R K B % R 5% 28 ELISA 3 7
£ (Linco Research, USA)E
1.5 RT-PCR
1.5.1 ZHZU5 RNA flide . BUALERY L= WL 100mg,
BYRE, A 1ml UK T¥% 1 Trizol (Invitrogen 23 A ,
USA) B, vk B33k GBI AT AL IKA 24+,
USA), Z: B Trizol 2B W] 45 (9 20 BR4E BOE RNA
S RNA % f# T DEPC Ab#E T oK b IF F 40t
JETTAE 260nm U 22 i) OD {400 25 52 1 B R AR
A ARSI RE S A 0D260/0D280 HLfETE 1.7—2.0
Z 1] PR BRI RNA 4% RAT
152 RT-PCR & B : RT & W1k & R 2pg &
RNA ,MMLV Reverse Transcriptase 200U (Promega,
USA),Ribonuclease Inhibitor 25U (TaKaRa),dNTP
1.25ul (45 10mmol/L),Oligo dt (15)2pl (50pmol/L),
SxRT ZEwh¥ Sul Al DEPC 4b B i 9 7K 2= BR R
25ul, AR IR IR Promega BAHA 1317, PCR Jx
B K & M :3ul ¢cDNA,1U Taq  (TaKaRa),2.0
mmol/L. MgCl,,200wmol/L. dNTP,2.5ul 10xPCR %%
R, 253 RIS 19145 0.5 (10pmol/L) , i AL FE
K E BARFL 25ul, PCR 14 2 R 45 4, 94°C il 28 4
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3min94°C 725 1 45s,57°C /62°C iR K 45s,72°C 4E fii
Imin, 72°CZ K IEMH 10min &7 4°CIR-AF . &L 519
JE 9 7 B 5

HSP72(Sense 5'TCGAGGAGGTGGATTAGAG3 ;Antisense
5" GGGATGCAAGGAAAAAAC3' ),B —actin (Sense 5’ TCCT-
GTGGCATCCATGAAACT3' ;Antisense5’ GAAGCATTTGCGGT-
GCACGAT3',GeneBank 5 NM_031144), H il J i B F G
B HSP72 S 57°C,35 ¥k, B-actin J& 57°C,32 ¥k,
1.5.3 PCR 7#2#r. B 5pl PCR =¥ 6x i faf
G2 P TE 1.5% 19 Bt i W Ok e v LTk, IRAE 2 5
(Ethidium Bromide, EB) ¥t | FH & ik 1% &R 48 47
B, D5 45 Bk 257 OD {H, A B-actin fE N =
HEJZ K B-actin MR IBAZ iz s sZme, 1+
HSP72 JE 1 mRNA AR & i, 25 DL H 5%
i B-actin Z5a % B 1Y LLMEAE S mRNA 7KF1Y
FE TR
1.6 0L HE Je 68 o0 LA L 172 TUNEL 2546
1.6.1 DAL HE Je €. 0 WLZH 20 w1
24h UL bS5 BB A ST B ) g B 3% B2 D) U 5K S pm
JEY) R T g L% A 3h R A 4
THOR BB S K IRR R Yt BRI
R, AR,
1.6.2 TUNEL A5 M0.Co LA ML 98 T . 3% 22 U1 HUH 5K
Sum VIR R 3h, YN 4 R OR KB 2
i K . PBS PR 2 Wk, HEAEE K Wik, Eil
FCE Smin, ZEIEK Y 2 k. PBS ¥E¥% Smin, Tk
P&V 28 R 37°C I Th fin A #7) AKP37°C
J 30min, PBS #&¥% 3 ¥k ,DAB & & 2—20min, I E
ST PH A B A S U T A R T R K bk G
KB FH A

TUNEL 4 (5] J v 41 i 42 A 5 i 0 00k 5k
L1 48 6 0 0 T 200 L A i % B (4000 £%) T BE AL E
FE 10 Ak S A EF 0 5 A 2 £ A% 8 €00 1% 0 T 41 i
EL(A1-10) JFE B A5 5 T 4R 3] HE Yo (6 %5 I 11 3% 22
Y1 AH N DX, TH RO T 20 M A% B (B1-10), it
BRI R TS EH 43 e (=A1+---A10/B1+---B10),
DAC UUYR T BH- P 240 5 ot 50 LA R K 0 A 23 B AR
R L2 B JR T 48 2K (apoptosis index,Al)
1.7 Sil2#orir

25 20 SEHR RO R B B A 25 R A
KA E T Z08 (ANOVA), X0 HrkH
Pearson ¥ . 045t SPSS 11.0 G i+ % A4 40 3 47 4k
UL P<0.05 2= A B EMER L,

2 #HR
2.1 IRE NGB RE I RS B R

LR 1—2,
X1 TEARER4IBFAERABROEEMELIEE (1xs)
2157 K (g) 2 HEIMBE (mmol/L) 25 M 5 2 (ng/ml)
CFM 21 360.67+14.39 4.24+0.65 0.54+0.20
DFM 4 382.83+17.5Y  5.69+0.94% 0.88+0.202

DFM #4115 CFM 41 H . (DP<0.05 ; @P<0.01

K2 STZ IStELWRRRAENIER (x£s)
STZ W45 1 4k STZ 415 9 Ji

il

ARE IR (mmol/L) %5 I LK (mmol/L) 55 B8 1B & 2 (ng/ml)
CFM 41 5.40+0.71 4.69+0.82 0.48+0.20
DFM 4 17.36+3.60% 21.41£2.33% 0.4120.29

DFM #15 CFM 4 # H. . (DP<0.05 ;@P<0.01
2.2 2% HSP72 K 23k iy 4E H

HSP72 5[ RT-PCR 7 ¥ i) 5 i L K & DL (&1
1), FEBERSE AT RO I 2 356 2k, oL
HSP72mRNA 14 15 78 FT A % JR 9 21 (DRN .\DRH |
DRL) ¥ & 2 A% T 4E #5 /R 5 K B 4% 44 (CRN (CRL,
CRH) (P<0.01), #4410 5 R ,CRL 41 CRN
A E R, I CRH 41 #0 8 %{% T CRL 40
CRN 41 ;DRL 4133k & & F DRN 41, 1fii DRH 41
(2635 8 KT DRL 4181 DRN 20 (WK 2),
2.3 Az 0 LA LI T Y 52 )

BE R R B3 2.0 L AT 2 2 5% T CRL 4,
DRN 41 #1 DRH 410 WL AT 8% 75 T CRN 4 (K
3—4, WATEZ ARG ),

Marker DRN DRH DRL CRN CRH CRL
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HSPmRNA (normalized to B—actin)

(=)

DRN DRH DRL CRN CRH CRL

B2 HEPRRAIER KRS HGH HSP72mRNA K& ik
a,55 DRN 41 [ #2 P<0.05;b,55 DRH 41 8 P<0.05;¢,5 DRL 41
P<0.05;d.55 CRN 4113 P<0.05;e,5 CRH 41 FL5Z P<0.05.,

2.4 izzhEE TN HSP72 RN A 5 AL [AJA €
K FR )5 )

Pearson #f 3¢ 43 #7 2. 75 , #£ DRN 41 +DRL 41
HSP72 mRNA 5 AT 2 /A& (P=0.000, r=—0.884,
n=12, & 5-A), M 7E DRN 41+DRH 41 HSP72 mRNA
5 AT JCAH A (B 5-B) .
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AR 5 5 W5 PRI T DL | A0 UL A8 i 1) 9
T2, VIR T 5 1R BE R O WL AR Ok ik 2 37 31 3¢
¥ . Murphy S84/ 58 & B0 ALEE STZ ST 19 4d B
B A O T B P AR AT g A s O LR R T
M 24h BT [RVRE £ B G B R B PR 9 TE L
SRR B U TS T AR YA T 0] LUZE 24K
-7 3 P A IR AR R 0 ek s A0 LA i
T E A, AT LA AR PR O LS 46 it — B o i v
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. HSP70 805 Ju AR 12 3ifs F i AR 9P FndE T bl
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