220 EOATNS "E-Jun. 2000662 3£8%220 ~ 224

Acta Physiologica Sinica

E+N20a” ' AT%6CA0UT&Y%0 TADAY{ 1

iNG-8£- OAADAGE~ ©TESEU*

£7002+0% £~ 6N§»0~ j 0%NENDY:e EUEGATEOE-E %0X™ 050017£6
02 02£°  QUAéxT¥OTAPA%jExNa-0U 1é><€"ischemia—reperfusion£fR£@£DI'E-I'E-vloz\l IR ©TExN20a” ! AE "ischemic precon-
ditioningEIPEGON@A+TAINS j (DA TAACpG [%j DAY LEED - T8 A T, °0poTo°Tuo T6Ta10p+;@»0001° °& "Fasi ¢Bcl-2 ¢Bax
HEEPAO°TT j £EUPAKATOECTARD 1£600 IR 1y3T10DE-T AoNaN j AAECTRAY ANGA, ebPPOKuUTExPATaAapG I% ST TTOUE
NefUA=TOTE, B P < 0.001£8-001ax¢E+08%¥»0,~ 0A»0” j TO000M £ 2£€u¥ "¢, TR xéuALEENDAYj O%E+NaPAYj A 57.7 +
2.0%£AP x6pPALEEGDAL T2 27.7 + 1.5% " P < 0.01£Q£ 3£AYHOPcOUTOEUEY ¢, IR xépAEENaxé0™ DNA 3EOETYX” £-IP
%600 TPA=TOOETY X" £50-TrAOTE+8YCHTAE-P x6EXNAT »uEADAY:j pApOTET , °0%T IR xéTjEUEM=EXT_ °0EG2apA IR ©T 1P
xEODENaDAY,j AT °GuOTOAE-0+3T2 11.2 £ 0.4%°1 6.35+ 0.29% " P < 0.01£Q£ 4£C0& - CE£N2PAYj Ta+EER ©F IP xéE+
NapA%jUA Fas OT Bax p°°x+i T%UAT006, 8" P < 0.0568-CO IR X€pA Fas p°°x+i 1% IP xépAA=T8" P < 0.05E£QEIR xE€E+
NapAti Bel-2/Bax %I - CE+NaDAL;j x60 A+ T0%OPE ™ P < 0.01£QE00ET %410+ T A+£E-IP YSEU IR Oy - CuAPAL{ T, °0po T6£-2¢Yd
EU IR DAY:j x607 0D Fas U xpA£i Ti£
1g0” EEENA-0U1ax¢EE+N200" JATEDACAES , *UUOTOEMAER T, *GEGEm 00
Ng¢ £ - OAACAE463ER331 .3

Ischemic preconditioning reduces cardiomyocytic
apoptosis in rabbit heart in vivo
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AbstractE®  The effects of ischemia-reperfusiotE” TRECand ischemic preconditioningE” TPE€on hemodynamicsE-
epicardial electrographyE— myocardial infarct size£- cardiomyocytic apoptosis and gene proteins involving
apoptosis£’ FasEBcl-2 and BaxEGvere observed in aneasthetized rabbit myocardium. The results are as follows.
£71£@During ischemia-reperfusionf-heart rateE-urterial blood pressure and myocardial oxygen consumption were
reduced progressively. The epicardial electrographic ST-segment was elevated significantly during ischemi£ ™ P
< 0.001£@nd recovered to the baseline during reperfusion £ 2E£CThe infarct size occupied 57.7 £2.0% of the
ischemic myocardium in IR group while IP reduced the infarct size to 27.7 = 1.5% P < 0.01£CE "3£CDNA
ladder pattern of ischemic myocardium was revealed by agrose gel electrophoresis in IR group while it was not
found in TP group. Apoptotic cardiomyocytes were sparse within the ischemic myocardium at risk in IP as
compared with those in IR heart. Apoptosis rate of the ischemic myocardium from IR and IP groups detected by
flow cytometry was 11.2 £ 0.4% and 6.35 + 0.29%" P < 0.01£8-respectively. £ 4E£0Fas and Bax protein
expression in the ischemic myocardium of IR and IP groups was elevated as compared with those in non-
ischemic myocardium groufE”" P < 0.05£0 The Fas protein expression of IR group was higher than that of IP
grouff P < 0.05£0 Bcl-2/Bax ratio of IR group was lower than that in non-ischemic myocardiumf™ P <
0.01£0 From the resultsE-it is suggested that IP decreases cardiomyocytic apoptosis induced by IR and this

action is mediated by the reduction of Fas protein expression.
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Table 1.  Changes in heart rate, blood pressure, myo-
cardial oxygen consumption and epicardial
electrography during myocardial ischemia-
reperfusion in anesthetized rabbits

Ischemia Reperfusion
Group - Control
(45 min) (180 min)
HR (bpm)
IR 317+ 14 298 +15*7 265+ 16"
P 311£20  301+20"" 268 £ 217"
MAP (kPa)

IR 12.11+0.60 10.34+0.59* 7.94+0.67%*
P 12.23+0.71 10.00+0.54* 7.29+0,25**%
PRI (kPa/min* 10001}

IR 3.08x0.19 3.06%0.41" 2.11+£0.26™"*
P 3.82+0.36 3.05+0.337 1.97+0.21°F
MST (mV)

IR 3.68+0.25 32.45+8.04™" 2.33x0.36

P 3.42+0.42 28.17x5.34"" 1.83x0.34
NST (n)

IR 0.50+0.22 4.00+0.26""" 0.33+£0.21

P 0.33+0.21 4,170,177 0.33£0.21

n = 12. IR: ischmia-reperfusion; IP: ischemic preconditioning;
HR: heart rate; MAP: mean arterial pressure; PRI: pressure-rate
index ; MST: mean elevation of epicardial electrographic ST-segment;
NST: numbers of point with the ST-segment elevation beyond 2 mV.
*P<0.05, *"P<0.05, """P<0.001 compared with control.
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Fig.1. DNA agarose gel electrophoresis from rab-
bit ventricular myocardium. a. DNA ladder markerE»b.
Non-ischemic myocardium following IRE»c. Ischemic my-
ocardium following IR with ladder pattern of DNAExd. Non-
ischemic myocardium following IPE»e. Ischemic myocardium
following IP.
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Table 2. Changes in FasE-Bcl-2 and Bax protein ex-

pression in ventricular myocardium

FIUOI'GSCGHCG index

Bel-Z Bax
Fas Bel-2 Bax

NI 1.00 1.00 1.00 1.00
IR 1.87+0.25"" 0.95£0.04 1.50+0.06"" 0.63+0.117"
IP 1.2140.21"% 1.15£0.09 1.43£0.11* 0.80%0.10

n = 6. NIE®non-ischemiaf» IREC ischemia-reperfusionf» IPECis-
chemic preconditioning. “P < 0.05£-""P < 0.01 compared with
NIE»P<0.05 compared with IR.
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Fig.2. Staining of ventricular myocardium by TUNEL in rabbits£™ X 100£0A . Non-is-
chemic myocardium. B. Necrotic myocardium. C. Ischemic myocardium following IRE numerous apop-
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Fig.3. Measurement of cardiomyocytic apoptosis rate by flow cytometry. A. Non-ischemic myocardium.
B. Ischemic myocardium following IR with a large apoptosis peak. C. Ischemic myocardium following IP with a small
apoptosis peak. aE%poptosis peak.
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