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[HBE) B HIIEABRFENSHOAKEESD 70HSPTOREM BATHREARSE/BEE
MHGRRTFER. A% HERF2K HSP70 XA KN B A B B vAd-HSP70. B YR 4 3% 55 50 76 48 50 A1 E
JEE 20 B, A 9 B A A ob A R B HSP70 89 %% Bk vAd-HSP70 24.48.72 h ZH fAR 4 vAd-GFP %f B8 28 ity 40 ji
SEE/ R BTG5 48 M S v B ES 3R i P B R AR (LDHD IE R 28 B 4 B R T 48
HBERCIE. &R MY vAd-HSP70 &9 # 2 4 M W R 2 b itk HSP70 BN R ik, S8 E/HE AibHE,
B e vAd-HSP70 4 48 M 15 #E 50 i i vAd-GFP i BB £H B I 398 3% (P 39<C0. 05) ;R vAd-HSP70 24.48,72 h
AL SR B P LDH 3EH# 01 4804£121).(1 023-£106).(1 132+ 197)U/LIH B B & F B Y vAd-GFP
TR (1 976 £ 190 U/L) iR P A R C T8 (0. 98640.012.1. 028+£0. 007.1. 014+ 0. 008) ¥ HE
BT BY vAd-GFP 5 BB 4 (0. 970 £ 0. 003), i B i *P A 48 B €2 & C & & (0. 987 £ 0. 008, 0. 960 = 0. 005,
0. 964+0. 003) WK T /K vAd-GFP i B4 (1. 011£0. 005, P<C0. 05 8f P<<0.01), i DURY 48 h 03
BP#H<0.0), it BRBENSSHSMEYE HSPT0 R BRI M2 T MR RAMKHGE/ HELER6,
AEHHHAMRIFER.
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Recombinant heat shock protein 70 induced by adenovirus protects neurons and glial cells against hypoxia/

reoxygenation injury YANG Fang-fang* , XU Xiao-na, HU Dan, SHI Fei, QU Yan. * Intensive Care
Unit, The Affiliated Qingdao Municipal Hospital of Qingdao University Medical College , Qingdao 266011,
Shandong, China
Corresponding author: QU Yan (Email: gdquyan@ yahoo. com)

[Abstract] Objective To investigate the protective effect on neurons and glial cells against hypoxia/
reoxygenation injury with recombinant heat shock protein 70 (HSP70) induced by adenovirus. Methods
Neurons and glial cells in culture were divided into four groups: three groups were treated with recombinant
adenovirus (vAd-HSP70) transfected human HSP70 gene at 24, 48 and 72 hours respectively, and vAd-GFP
“transfected cell served as control. Cells in different groups were subjected to hypoxia/reoxygenation, then
the cell viability was analyzed by methyl thiazolyl tetrazolium (MTT) method, lactate dehydrogenase (LDH)
viability was evaluated with LDH staining kit, and cytochrome C (Cyt C) in mitochondria and cytoplasm were
assessed by Western blotting. Results The expression of human HSP70 gene was detected in the
vAd-HSP70 transfection group. After hypoxia/reoxygenation treatment, the cell viability in transfected
groups was higher than that of control group (all P<{0.05), the LDH viability of vAd-HSP70 transfected
groups at different time points was 1 480+121, 1 0234106, and (1 132£197) U/L respectively, and they
were significantly lower than control group ((1 976+190) U/L, all P<{0.01]. In transfected groups, the
content of Cyt C in mitochondria (0. 986+0.012, 1.02840.007, 1.0144 0. 008) was significantly higher
than control group (0.97040.003, P<0.05 or P<(0.01). In contrast, the content of Cyt C in cytoplasm
- (0. 9871 0. 008, 0. 960+ 0.005, 0.964+0.003) was lower than that of control group (1.011+0. 005, all
P<0.01). The protective effect was especially obvious when the cells were transfected by vAd-HSP70 at
48 hours (all P<(0. 01). Conclusion The expression of human HSP70 mediated by recombinant adenovirus
may protect neurons and glial cells against hypoxia/reoxygenation in vitro.
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MHEAERES HSPTO RS KAREL. A
ERHEEBRREEEEE. FRRFARRKE
T EHERERREAR 2K A HSP70 2EH S A
SRR P, TSP R TE HSPT0 25k 0tk
H/BEEMAETHERBRORFEM.

1 BEERE

1.1 BEHBRAENERFERENE . BHERE
Ak pAd-HSP70 135 8 8 14 %t H g A IR 41 M
B EAEC B E A BN pAd-HSP70 R 8
W18 Pacl R B RERH LRI BAKENA
R 293 4 M, 3 H A IRR B (vAD-HSP70), #%
XEAIF ERAMBLAMRFABRR (CPE) KR
WEARRENE EBAXHEREHECRER
B (pfu/ml) = 3B 40 J 30 B B B X 10/ 1 A 95 i
#(ml)],

1.2 HSMMEmmmiEsRE Bl 4E 24 h WAIFA
BOH/NE(EEFSTHH KRBT, 875 R A E
TR ) S PR B R M B W, CO, B TR A8 P
P4 10 d. H4IMIE 7056 ~80% AbA B 1R N IR AR #
BLRATAR(EENNETNREHAR, G8E
BASKENE. FEX.BEXH Dulbecco AR
Eagle # 3 # (DMEM)F CO, EH A PIgE.

1.3 BEEAKRKRE/BEAEEWEL

131 ERSA . LRI REPH,RY vAd-
GFP X B4 Dl MR e vAd-HSP70 SR 4, LI
HSP70 X # 2 40 M (R 45 AT . % FRLZH - S0 40 FfL %
I vAd-GFP 48 h WA Tl B/ BEALH; XK
24.48 1 72 h 41 ¥R A0 MR B vAd-HSP70 5 24.48
M72h WA TFHE/FEALE,

Hela 40 ji #1 MCF-7 40 f 76 3% ) sk pl i ad , 40
s HSP70 2 R, A8 6 FHHEXT BB,
1.3.2 RRREgK.RIMNEREEHME 705~
80 Y0k A B, 7 B 5% W, P B BR 22 2% »h ¥ (PBS) ¥k
1R BEMHREBEREFNELARFERRMEITR.
1.3.3 BRE/EEEEE. REBERHEETS 0%
KB HEARETEARR . TALBRSEI 5%
N, #1 5%CO, MR ESHKA 5 min, BEB/A O,
B8N 1 % EA B R E 3, B 37 CHE%
FBHELh, MIEHEFEER 1 bR E AN,
1.4 SREE I AR R
1.4.1 FHF-RAMERMKRT-PCROBIEH
Mt HSP7O R . WETHRKERRL 48 h FH
&AM, TRIzol — % B 18 BUAH I 5 RNA , & B
¥ el 0] & R W bR HE % 44 & B cDNA fifE PCR

#A%. FIA Primier primer 5. 0 3|9+ K& &3
T HSPTO AR EENERESIY. ¥ &4
WA 94 'C 5 min; RJF 94 C 1 min,58 C 1 min,
72 °C 1.5 min, 3t 35 N B 5 72 CHE 4
10 min, B 5 pl PCR ¥ B> T & 0-5 mg/L BiL
ZEMFREERPEX . BERXENERERD
BBRAGPRELR,

1.4.2 BEFESIE T (Western blotting) %1l
WA HSP70 EA XA - BHRWERREANR
BhEREFR - ARNEREREREEN.BE
HERT T - RERBA-RERBRER S K
(SDS-PAGE) . % Bt # M1, K W i 5T HSP70 $ip &
(1: 5008 B RMRIEQ : 500 BB, &
BEXEBABR. BEMERENRER.

1.4.3 [0 EBE M (MTT) B B4 1 41 b 14
B.H&IXI10°M/L MM BEERBHARBR B
Foc fLAmMEsERE P, MRS REELE . SILERE
RS AR 3T, I A R SR TLAE R
MR, BRE/BEALBESLMAMTT F#
B 4 W, H-FTROMSOKR IR, RS
10 min, F B4R {00 € 490 nm 4 4b B9 0% SE BE
(AE.

1.4.4 FLEBEBODHEENE B RER
B, ERT 24 FLERERT ARSHIERE S
LEMTAERFBES o, FAR 6 M RITH. 25
/R ELHE S REEFE LW, Bl LDH &,
1.4.5 MREECEMKN. SAFRERA/E
FEJG FERR /1 i 7 3 R A R R e A
F01 K 5 B B . Western blotting K i £& 7 (4 0 Jifa Ji& o
HREBEECHEE,

1.5 S5 R A Quantity One JKJE 53 ¥7 8K
4 71 SPSS 13. 0 84, M U B L A E (z+s)
FaR B EMF,P<0.05 HESHHITHEN,
2 & B

2.1 EHRRENHERRAENE BAER
B 1) 8 4 O pAd-HSP70 ARSI BN )
§§ Pacl R PE{LIEHE YL 293 4. 48 h Al BT L B 0%
BTURAKERN, KU BNERRD . IMRER
Fihzk., HERNEEFEE HWR,5~6d FAM
FHFER R%E;10d BT AR 2/3 MAREB IR TR
MK AR. REFR S K. HOERAMBL,
B 1/3 LR T 0% ~80% &K 293 4y
H,3d HABERNFERERR. RELRER
4~5 W, 40 f Y B A5 8 IO % (] R i 46 . AR
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FRENMEEREG  DARBREERERPEEWN
HARKIE. AL 5 vAd-HSP70, B NHHEHE
F12X10° pfu/ml FE T B A5 5 4 vAd-GFP,

2.2 AP EEBRRKE vAD-HSP70 i ERK. &
HIRGG RS 24 h T WE D SF R AN
48 hG AP ik 802, R B W AN B 4
B 72h MEHRBFARE HEFRRE448h Y
(REMmTE 2), 78 FhE 4 55 a0 540 M A AT
WM 2% 5| HSP70 #5354 1 486 bp M4F RyET 1,
T A 7R 5% fg 9% 2 70 &R 3t vAd-GFP B 40 i X I &
W E A H RS A S0 R (B 3) Y vAd-HSP70
B 40 18 1 B AR 13 o s EP R AR T R U N R AR B R
B vAd-GFP MAIMRAMAR M B X R 4. %0
ZEARTREMARNT vAd-HSP70 B4
RGBT MR REG, B HSP70(E 1,

Tep 2 000 bp
ISPTD %
{1 486 bp
1 000 bp

750 bp

500 bp

250 bp

100 bp

1~a fRW - R BT vAd-GFP 3 R4 R %
vAd-HSP70 4 , fH #E Xt B8 (Hela 462 ) ; M : Marker
B 3 RT-PCR B4 HSP70 M # A
I

B HSPTO
(70 000)

(42 000)
1~4 K % - e X B (MCF-7 i ff8) & 3 vAd-HSP70 41,

B4 vAd-GFP M H4 KR BYE  FSAREM TR E
B 4 Wesgern blotting # ¥ B4 i 7 HSP70 89%& 5

2.3 HSP70 /AL MBEESEW(E 5 355
1dM2d BELRAEMBAHARFTHEZRLR
B (P #3>>0.05), FEFREEM,3 dFH
TRAMMRIELHE S T HA P 19<0.05) ., K
& vAd-HSP70 48 h A MR R E/ BEERGH
BEHBNHR.4dJ5 vAd-HSP70 24 h 2 40 e 75 1
{&F vAd-HSP70 48 h 41 (P #<C0.05),5d Jg &4
o0 i 3 1 39 77 7 PR .

2.4 LDH E#HGE D . sTREAEFE P LDH FHiE
HEET&LRA, H vAd-HSP70 24 h 48 LDH &
#:88 B 5 F vAd-HSP70 48 h #1 72 h 4, v ke
48 h 44 LDH & #: &K (P <C0. 01D,

2.5 MEBECHELRGE LB FLRARR

EAMEAEECEENT T HEA.MEEIHY
B K F X A (P<0.05 5% P<<0.01), LW &,
vAd-HSP70 24 h AN AR AMRERC S E
HELCT8hM72h A . MiXAREAERGEC
EEHAZHT 48 h 172 h B (P B<T0.01),

0.30r o mavAd-GFP ¥ HH
& RowAd-HSPT0 24 h 4

3 n
B B(d)
. 5B Y% vAd-GFP X BB L& ,*P<0. 05; 5B vAd-HSP70
24 h 4 H 8 ,°P<C0. 05
B 5 HSP70 Rk X} 4 M % 7 A9 B o9

%1 SHAMEKRE/HEES LDH it LRk

MEETARGECSREH L)
a5 LDH MRER C(RELE
(U/L) Rk BHE
Mk vAd-GFPRBE 1976190  0.97040.003  1.01140.005

Bt vAd-HSP70 24 h 4 1480+121%  0.986+0.012* 0.98740. 008"
By vAd-HSP70 48 h 4 1 023+106%  1.028+0.007% 0. 96040, 005b
3% vAd-HSP70 72 h 4 1 1324+197%  1.01440. 008> 0.96440. 003

585 vAd-GFP X B4 L # . P<0. 05,"P<0. 01, g
vAd-HSP70 24 h 48 4% <P <C0. 01

1~4 fRK K B vAd-GFP 34 BB . B vAd-HSP70 24,48
72 h HEERAES~8 K RS vAd-GFP 34 B4 B
vAd-HSP70 24.48 #1 72 h A S A X4 FHER

B 6 Western blotting R M ZALMEMBEF ARCE C £k

3 i @

Rordorf 5176 hu#4 (42. 2 'C, 20 min) 4 B8
%7 F I H 32 & B, HSP72 . HSP85 #1 HSP70 1
mRNA FXEMN. SRS EOMEAREERS
AMLBEASPRET, FHEH KRB T HSPs f
2 EM. Liv S8, 3h % W B M (6 min) gk
0 2 TG K R i (3 min) B ¥ % CAl X HSP70 & [H
¥FRE M HSP70 ZEAS R E, W &4 M
M=% ABE B MR PR T W2,
M T HE R HSP70 & B £ 3 0 2 40 A (R 1E A
4 B 98 & B, HSP70 %t DL 8 ¥ 5 1 9% 3 18 0 ok
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H/EEEBHLIEBEARFRPER LF M
& o 41 40 B TE A 4K T RO R HSP70 B R sk
SR 33 A LR R 3 - Ak T

HEl . ZRBTOHAIRBERBET X,
Rajdev %1 [E] i B 22 HSP70 B £ H R 5 R %4
RARPsERGm e h 5. BHIEERELER
S BB FE A4 PR B & /N F B A B HSP70 fE B E R
ABFUR R M . RS B
M HSP70 R RA B THP iRl . St &M 1.

4 S5 vp R R B A NR AR FE R TR 0 K A A
HSP7O RIS EE R ABRAEMEBEREL . K RZEH
AHEEREE T BRERER. SRR L2
TSRS 2293 4R ARG B HSP70 2 H
FEARESE . 5 THIEWH GFP FNER, Koy
61 55 1 i v (5] B B P Ok B B R A e R
g R, B H A KK E vAd-HSP70 8B4 HU& §x /b
BRI M4, F RT-PCR #1 Western blotting
7F T4 IR 55 B vAd-HSP70 B Yy iy 0 22 40 W 2 0] 8
W $| HSP70 Fzik . i 5 /2% e #0 Ak 3 vAd-GFP ) #f
ZHBRNU AR, EHEARNERERHERPE
S E S

MTT 8] fT B 40 P9 &% B R B Sl BB i 38 4, [
B} (8] B S B A B R AR i R 0L, Bl L MTT ek
B A 4 R OE 0 A0 T R RS T Y B, B2 R 2R R
IRk . 288/ BEELEE G RAMK
EHHAE TR BN ATESKEENEREAX. S
B vAd-GFP X BB 4H Ho 2 R Y B A IR AR 3 vAd-
HSP70 25 40 B8 15 P 4558 - AR Yk 48 h B 40 M 15 4 %
B, RAEHARKENS SRS HSP70 Rk GE4
FARBEMBEDE ATTRIBE/ BREEHRS,
EIMERFEA.

MG R CHENS D R 40 KA B
FEZ—., EEBAET HAMEER CHFETREEK
o, T AE S R A ZRBE R R R BB L AR
MERCHENI—MESYR . EARAT-PREE
EiER., 28/ BEELHE N EARAMRE R K
MAREZCAIBRUBRK MEKEAFREEC
MEEHE MM, ZWHA/BE LR HEBKI)
BEARGCEC AR RBERIMED, MR
vAd-HSP70 A1 4l 5,25 C BB & . LIS 48 h
BHERAL,BR HSPTO G EEM A BRE/H
HEHEEMAR KR —SBENRFER. XS
MTT o g ) 48 M dE HE A5 R — .

LDH 2 4 ffs & 8 % ¥ 34 K 58 50 Bt B IR i s

SH. ARG AHSAREE/ BEEE, X R4
MRS EER LDH St 8 E % m, R\BRE/F/
RASEEIHARBEY I M EYR vAd-HSP70
A ARSI LDH fEHE 8K AR 48 h B F
e B L B R SR PR 1 HSP70 72 ¥ 51 I B 3 0 RE 1M
R E TR BIR P E A

G b AT PRI E T ## HSP70 2 8
HARKHE ARG E T HYARHE vAd-HSP70,
HAMKE vAd-HSP70 A SRS A 51 35 5% /Y #
Zaipa, HEEN S M HSP70 BHEME R EX.
S E SRS R HE HSP70 R BB/ BHEE
BRI EARE RPER.
B £ X ik
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