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Protective effect of adenovirus-mediated heat shock protein 70 gene transfection against hypoxia/reoxygenation

injury of cultured neonatal rat myocardiocytes
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[ABSTRACT] Objective;: To study the protective effect of adenovirus-mediated heat shock protein 70 ( HSP70) gene
transfection against hypoxia/reoxygenation injury of cultured neonatal rat myocardiocytes. Methods: The neonatal rat
cardiomyocytes were isolated, cultured,and transfected with Ad. EGFP. The transfection efficiency and safety were examined at
various titrations by fluorescence microscope and flow cytometer. The cultured cardiomyocytes were then infected with
adenovirus vector harboring HSP70 ¢DNA. Protein expression of HSP70 was evaluated by ELISA, Western blotting analysis and
immunohistochemical methods. The cytoprotective effect of adenovirus-mediated HSP70 gene transfection was studied using in
vitro myocardiocyte hypoxia/reoxygenation model. Results: High purity neonatal rat cardiomyocytes were obtained by primary
culture. The infection efficiency and the EGFP expression increased with the increase of MOIL Over 90% of myocardiocytes were
infected at MOI 50. The growth of myocardiocytes was not inhibited at MOI 200. ELISA and Western blotting analysis showed
that the transfected myocardiocytes overexpressed HSP70 under normal physiological condition. Immunohistochemical analysis
showed prominent overexpression of HSP70 in the cytoplasm and nuclei in HSP70 transfection group. Results of hypoxia/
reoxygenation injury model showed that the cell vitality, MTT metabolism,cell apoptosis rate,and changes of myocardial enzyme
spectrum were significantly improved in the gene transfection group compared with the control group (P<C0. 05). Conclusion:
Recombinant Ad. HSP70 can efficiently and safely infect myocardiocytes in vitro, leading to expression of HSP70 protein.

Overexpression of HSP70 induced by adenovirus-mediated transfection has prominent protective effect against hypoxia/
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reoxygentaion injury of neonatal rat myocardiocytes.
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Fig 1 Cardiomyocytes infected with Ad. EGFP
MOI=20. Original magnification: X 200(A), X400(B)

2.3 Ad. HSP70 # 4. Lém j )5 HSP70 % 23k H oL

2.3.1 ELISA &M Z R Ad HSP70 Y4 7E
WY S 1 K RVIF 46 43 W HSP70[(10. 840. 17)
ng/ml]. 5% 2.3 KB 43 W i ik & W [ (84. 6 +0.57)
(90.440. 12) ng/ml], i J5 & & FEAL, 56 5 KM
(37.540.41) ng/ml, % 7 K55 3% L1 A7 al A
ME] HSP70 MIAEAE[(12. 2£0. 29) ng/ml], i
Ad. EGFP 41 F1 PBS 4 B35 5% b i W f 2 oK 16 i
#| HSP70,
2.3.2 EARWEER WE 2 P, RO N
Jil K S Ad. EGFP 9.0 L4 it i {UA /> i HSP70
Foak, MY T Ad. HSP70 B0 IL40 i N HSP70 &
S
Mr(x10%)

Ad.EGFP Ad.HSP70

Control

72—

B2 ZFEAROTHKRN HSP70 EAREER
Fig 2 Western blotting results of HSP70 protein
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Fig 3 Immunohistochemistry staining of HSP70 in cardiomyocytes

A:Ad. HSP70 group; B: Ad. EGFP group; C: PBS group. Original

magnification; X400
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Tab 1 Comparison of cardiomyocte survival rate, metabolic rate of MTT, apoptotic rate and mycardial enzymes in each group
(n=8.x=*s)
. Cardiac enzymes zp/(IU « L™ 1)
Group Vitality(%) MTT(D o) Apoptotic rate e =y
) LDH CPK «HBDH
Control 94.95+1.89 0.097 040.022 1 8.1+0.41 16.37+0.51 1.0040. 00 22.6242.26
Injury 55.8845.67" 0.048 640.007 7* 34,241,727 39.1244.61" 27.7546.52" 59.004+1.31"
Ad. HSP70 69.004+4.19*4  0.068 240.007 6* 4 14.440.81"4 25.25+3.01"4 19.254+1.38*~ 35.00+6.00" 4~

* P<C0. 05 wvs control group; P<C0. 05 wvs injury group
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2.4.4 AHMapA-En T A WA
XoF 45 2 A0 L F) O T SR AT N E L R BIR T Gy I
ARG AR PR T 40 D FE B AL A R kA
KO T HAM P4 ; Ad. HSP70 J& YL 41 B Rk
A—EMapEr g2, HEHBMTHRAEA (P<
0. 05) , MM 1E & X B FEA TS ML T2 (R 1),

2.4.5 HSP70 ik &/ & F 45 A5 oG AL 40 B B 3
o BUR/E A S 0 LA - WP LDH,
CPK.o-HBDH B & & ¥ 8 X B 40 & (P<<0.05),

Ad. HSP70/8% 3% 41 1 .0 JIL g 335 B2 %8¢ 0F % X B2
(P<<0.05) 0 L% " LDH,CPK, o« HBDH ¥ & &
B 4k, 2 A G248 L (P<<0.05,% 1),
2.4.6 WHEWZE HWE AL, E® A0
L 4y G245 ) T BT o e A AR s HE 2 B S e £ T Y
STCHEL AN s 1 00 4V 22 40 i 32 B R 40 B 0 1 1 P
A UM BT e 4 R AR Y A% e e e BV S T A
2 L £ A 58 L AT UL B T/ IMATE B R A AR
(9 LB £F AE S5 RV, &8 53 T A, SR AR 43 A ZZ L
3 0 K L RN — A BOR B2 (B 4B) 5 1 Ad.
HSP70 20 (10> LA UL 2T 2 45 ¥4 1 78 28, 2ok ik
Y59 o A Ae VB 2T 4 22 8], A ) B4R 2 b 2 i i ik
(K40,

B4 SHONMAMATETUE

Electron microscopic images of cardiomyoctes in each group

Fig 4

A':Control group;B:Injury group;C: Ad. HSP70 group. a: Apoptotic body; m: Mitochondrion. Original magnification: X 10 000
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