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[Abstract] Objective: To observe the effects of ginaton and nitroglycerin injection on expression of heat
shock protein 70 (HSP70) and cardioprotective mechanism in rabbits with ischemia/reperfusion (1/R).
Methods: Twenty New Zealand white rabbits were randomly divided into four groups, 5 rabbits being in each
group. The model was not replicated in the sham-operated group. Myocardial 1/R models were replicated in
animals in normal saline, ginatone and nitroglycerin injection groups and were administered with normal
saline, ginatone and nitroglycerin injection respectively 0.5 hour before ischemia. Western blot was used to
measure HSP70 of ischemia and non-ischemia myocardium and the expression of HSP70 was analyzed
semiquantitatively. Serum nitric oxide (NO), malondialdehyde (MDA) contents and total superoxide
dismutase (T —SOD), creatine kinase (CK) activity were measured. Results: HSP70 was less expressed in
sham-operated group and more expressed in normal saline group, ginaton group and nitroglycerin injection
group. Expression of HSP70 of ischemia and non-ischemia myocardium in normal saline group was 2.5 - and
2.1 -fold, in ginaton group 17. 6 — and 20. 7 - fold and in nitroglycerin group 28. 1 - and 29. 1 —fold to that in
the sham - operated group, respectively. The activity of T —-SOD was lower while MDA and CK levels were
higher in the normal saline group than those in the sham-operated group (all P<20. 01). In ginaton group and
nitroglycerin group, T ~SOD slightly decreased compared with sham-operated group and normal saline group,
MDA and CK levels decreased and NO levels increased significantly compared with those of normal saline
group (P=<0.05 or P<C0.01). T -SOD, CK and NO levels were higher in nitroglycerin group than those of
the ginaton group (all P<C0.01), but no significant difference in MDA level was found between the two
groups. Conclusion: Ginaton and nitroglycerin injection can induce expression of HSP70 excessively after I/R;
their cardioprotective mechanism may be related to HSP70,
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Figure 1 Protein expression of HSP70 in myocardium

in each group by Western blot
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Table 1 Semi - quantitative detection of HSP70

in myocardium in each group(x+ts,n=5)

4151 fk if (X gkl X
BFRA 28.12% 0.73 23,423 0.54%*
A Ak A A 69.92+ 1.19 49,41+ 0.77**
o E 2 494,29+ 4.68 484,47+ 5.20*
WMREMmE 790, 92+17. 80 $82. 06410, 72"

¥ EEe L X H#: * P<C0. 05, * " P<20.01
2.2 ¥ T-SOD EHAL(GE 20 . 48EhKk4,
SMEBEMBEME MAME T - SOD EHHE M
FRAVBEE  SASHMRE WA RSB
KAV BT, THEREWARERTHEH,
ER9WEH B EFE P H<0.01),
2.3 Mm% MDA FBEAMGKR2 :5BFAMAK
B, KA MDA B B E (P<0.01), &
NEAMBREMAXHBTL EALANHER
HMmAmE MDA S BEAEBEE KA WA EREMK
(P #<C0.01) ,HR AR L ER L BEH.
2.4 MmMECKEHEERALGE ). 5BFRAALE,
AEFEKAMERE MANRY CK EHYHEHE
(P ¥<0.01), &N HAXHE AL, £HBHM
TS BE H o 41 0 v CK & P44 38 807K 41 2 BH I PR {IK
(PH<0.01); HMMHEMAHER FE&AE4A
(P<<0.01),
2.5 MENOZETIE2).5BFA4LE,
W] W4 mE NO SEHERE (P<0.0D), H
RWAH XA BT P BHMWERH WA
BE TAELKHEP<0.05 F P<0.01), A ™
HHABEEE TF&HEH (P<0.0D),
3 it i

HSP70 REHMMAT A LA EETEZERN—
MR MEEAR,RVIAEARERPY RS K8
JRRFILE TR D F B LMK AT R
PRE KA ERAREES RSB ARMK L ES
538 T RR R UL/ AR O A5 P L S AR 5 B 8L R AT LLE
RFHENEE A M RNE A R XS

B AEEERS. HSPTOEERHATRAOR
B EESFNBMRAT G0, RE.HKR. 2
B OHER EHUNHEERTTURERE. O
JUL fke i AL By R 9t R 2 — RS 0 AL
fik 1 BE 2 HSP70 3Rk , X¥ il Ja 3 1< F JR) R 1ML i 3
¢ 3R I /7 PO TR AR 5 R B AR 47 1 R R A0 LB Il TR
R RO VR P IER S IR EHMESR Y, 31
BMONRPERREREE, X/HE1~2h &
A EZHRPERAEESHBRPIERNERE
%12~24 h, AT #%E 2~3 d, LK “HE 8 O3
7  HSP70 #4900 ILAR 47 1 R AT LA B R I )i o0
WU HLAR T BB A0 A BE DO BB, s O HE M B L 22 R 6F
KRB EA KK E., ALRPRAFEEET
T A B 42K o JUL 0 AT /158 9 M 7R, W2 .0 UL AR
il 30 min JEEMEE 3 h T LLBS HSP70 B B %%,
HUNBnXELIHESTFEROLK ., X—HRE
Ashok 25238 .0 HLR 3 # AL 3 J5 HSP70 %3k
ZFEMG B HPFTERMH—B.

B AMIR - ¥ JR 0 2 34 B 4DL (B i 93 Y g
EWOIRPIERRIGEBETEN . HREH, A2
2 TE 5 WO K R AT H AL 3B T LU R 0 L HSP70
B 2ok A O L A R S /E Y. Masamichi %
e B0 BE R AR BT R B NO B A FK B8t Wi %
HSP70 %i&, @3 AW T-EAXMBHEE .0 ILE
REINRFER. £LRPRABKREANAYH
7 MR B EGB761 (& 48 2 1 7 %) 1 NO B
R H i e S99 980 ) 76 4k i fe it 0 LR AT 25 L T
MAER, MEB _HWREMEES HSP7O S &
KPR S T - SOD E ¥ B3 & , MDA #
CK JKF-REM%, NO & B3 & , 16 BA Bk 1 .0 L&) 31 &
ERE R, IR e, RSN AT B H
ESREEHRAATAREPERS HSP70 &
X, BEHSPIO MAKRRIPERBESHERSERS
K.AHES, RREHEE/KH HSP70 hF Rk, E
ERMENEHMEREMARLIES  BHHRF
PERABANENBHE, X—4F5 Hutter 49
MRGR—B . SN LT HSP70 Fik M HLH AT

%2 £AMNT-SOD FEHE MDA SR .CK EHEMNO S RIEZ (x+5.n=5)
Table 2 Comparison of serum T - SOD activity, MDA content, CK activity and NO content in each group(x£s,n=35)

#H 5 T -SOD(kU/L)

MDA (gmol/L)

CK(kU/L)

NO (pmol/L)

BFEARA 422, 06432, 86

£ mE KA 135, 851+14,33" "

L B2 316.69+33.75* " ##
WM H M 370, 7812, 70* * ## oA

5.7541.72
12.52+1.70* *

7.67%x1.32%%

6.331+1.11%%

4.7440.56
12.54+1.10% "
5.53%0.59%#
7.594-0, 77" *##LA

99, 16+39. 50

78. 67113, 04
110.99+27.13*

162. 50119, 48" * ¥ # AL

B SEFARM L, " P<0. 01 5EBEREHE: * P<0. 05, * P<0.01; S &M £ 4 H A% . A4 P<0. 01


http://www.cqvip.com

FEPHAEZSANEE 2006 3 A% 138824 Chin ] TCM WM Crit Care,March 2006, Vol. 13,No. 2

£ 000 http://www.cqvip.com]

+ 107 »

B8 578 M8 (PKC)- NO - HSP #2248 %, H it
SPEZATMmMIE NO FREFTIESHERX, WK
H g NO Bud 2% % HSP70 ik, i1 NO
AR ERATENEQ RS54 WA HSP70
HEYVESIFEMAKTTEF- 1(HSF - DB ¥
& i HSF - 1 52 HSP70 94 B A B e,
EEREFROCIRPF BEEETFHEOHE
B PR ELE . HSP70 R AT R EM KN
AP EEZ - Am N EEECIRPER
EkEDNAAE, BRERAETENZSHTG,
XPiECMERSHYHREEENERMEAN
H, A FRFOOCNRPEYHET RE, CBRIE
JLERZRTEHRWOHE BF ) ZHR AR

B30 -

CLOEBEE, BRER, X4, £ 32 1 5 W0k B0 ULk 7 8 7 R
FHMEESBAEKEEARNXRI) FEHREEREE,2002,12;
11 -15.

(2] Masamichi K, Tohru T, Tsuyoshi T, et al. Prior induction of
heat shock proteins by a nitric oxide donor attenuates cardiac
ischemia/reperfusion injury in the rat(J). Transplantation, 2000,
69.2530 - 2537.

(3] Maitra I, Marcocei L, Droy-Lefaix M T, et al. Peroxyl radical
scavenging activity of Ginkgo Biboba extract EGB761 (] 2.
Biochem Pharmacol,1995,49,1649 - 1655.

C4I5K 8. 45 747 - 38 B 190 iy G 4 O L JUL R O 0 0 48 45045 U0,
o I PR 25 4 ¢ K, 2000,9:163 - 165.

GIEEE HER, FEL,%. 50 VLG M A fR i 5 RRe §
# (). fRFIBF9 2002, 24,237 - 238,

(EIRFR.ERBE BARED 70 SHMAFERU). BAEEE
A WAL E SRS 54y #,2002,23.287 - 288.

(NEER TR RARFEG 70 B0 Rk 2% R E
F-«B EHAMNEANEWU). PEEERRKJAMEYF 200517,
644 - 646.

RIBER, BME, BT H. AR EED 70 MERER KM KRA
AEMERAERFHREEEAZIXON. PEHEERIKRES,
2003,15:593 - 595.

(XGRS A, BRiE. B0 0o L BRI 25 (25 JARAY ) (MO // B 16, BR4E B,
Rz CHEHEE B 3. R AR LR, 2003:546 -
559.

(10)Knowlton A A, Brecher P, Apstein C 3. Rapid expression of

heat shock protein in the rabbit after brief cardiac ischemia(JJ.
J Clin Invest,1991,87;139 - 147.

(113 Tanaka M,Fujiwara H, Yamasaki K, et al. Ischemic precondi-
tioning elevates cardiac stress protein but does not limit infarct
size 24 or 48 hours later in rabbits (J]. Am J Physiol, 1994,
267:H1476 - 1482.

[12]) Ashok G,Chunjie Y, Gregory K,et al. Cardioprotein by local
heating: improved myocardial salvage after ischemia and
reperfusion(J}. Ann Thorac Surg,1998,65:1241 - 1247.

(132Hutter M M, Sievers R E,Barbosa V,et al. Heat shock protein
induction in rat hearts:a direct correlation between the amount
of heat shock protein induced and the degree of myocardial
protection(J]. Circulation,1994,89: 353 ~ 358.

(141Xu Q, Hu Y, Kleindienst R, et al. Nitric oxide induces heat
shock protein 70 expressionin vascular smooth muscle cells via
activation of heat shock factor 1(J1.J Clin Invest,1997,100;
1089.

(O A B 2005 - 11 - 08)
(Rt BT

20060 8 WETABEREFES WA EA

iy T K £ T 5 BE 3 2% £ (Asia-Pacific Association of Critical Care Medicine, APACCM) ¥, PENHA B2 LA ERE
24 \|p & B £ (Chinese Society of Critical Care Medicine, CSCCMOHIT ERMB AN NE U BT ABEREXKS BB R
LEBEREYYRSIAET 20064 8 B 26— 29 HANRERLWPLRERF, FEHFREEAEFRBFR PEMR
BRtEABYBIEASLBHER.CSCCM TR ERKEBEBEEASTR . ABXSHAFRE T XBXUREAR0 R4
HASERYSBERELTRAANBELERSE. SUFEARTY RSB AP RFBEESEARDS) . 2 HH
WML R R S AR BB RS SR OT ER X AR SR EAEE %, KR,
TEREABYXLREREYSUERSHMITLEERSNBREESE THE, AR ERHESEHE. K2R T RIBR, TS
BRiEFXBERELOENEELR, 2UERY TREFFL L.

FREFRSUELEYEXNY A XREFEEFS AEUERHYEREEN EFBRS LASBEAREAERE
2THENRE HPBRE5L,. 85— RELSHASBRE T . A — S RIRELEREFELNEDRE.

RN £ B S 2% & (ESICM) F13% E 5 B % 24 (SCCMDE F 2006 4F 8 B 24—26 HH¥ A RRFHVIRE, AF.ORER
AR A AHENRE QR EREEEMIEV (FCCS) ; @ T B 2 4 Al (FDM, SCCM) . £k i 4§ty E 2 & 5 54
BAENIES.

MBS E AN DM, Email. plmal019 @yahoo. com; B 35 : 010 - 66775088 (1) . # 30 # F B A :FEE®, Email;
dubin@apaccm2006. org. cn; B H5 : 010 — 88062211 () . KL WM http://www. apaccm2006. org. cn,

(PXAETREBEFLSAES)


http://www.cqvip.com

