410 95 R OMI B 8E23% 45 (2002)

RN 7

2B 5

isoflurane-induced preconditioning O ¥R
— Ischemic preconditioning & @ 85 —

ALl A B
S T

= B

A7, invivo 7 X005 R OEERET

)% FH vy, ischemic preconditioning 3 X OF 4 V7
)I/ ? 2 & % preconditioning 7% e Il T E 7 [

RSB IRERENRE, RIS (LT area at
nsk) B X UL iEsE (UT infarct size) %78
e LBRET L7z,

THF (n=23) T YIV/FATIVIED
SERBETICEI L, ZabIRBIIRAT FATh % 45 4
L3053 D il % 17 » 7214, 180458 P #E i &
To7z. EBRPIEME, A%, GERNZ RN
WZE=FYY T LT

EEFEIT T PO — VB (CBE :n=8),
mic preconditioning #t (IP & 1 n=8), 41 V7)1 5
V{2 X % preconditioning B (1% : n=7) & L7z,
Infarct size (3 1% 2,3,5-Triphenyl tetrazolium chlo-
ride (LUF, TTC&#) 12 & 2 et CTaFi L 7-.
infarct size (X CH#EA52.2£1.6% (24 L, 1P %
36.3+2.6%, 1#£39.84+1.9% (mean &+ SEM)
ThY, IPHEE BV TLEIEEITAREIC
WA L7,

UEX Y T3 FOmBIOFERETIVIZBENT
O R ILAG I —BERYICHR G- L2 A Y 7 v T >~ i
1schemlc preconditioning & [RJAF 12/ 123 L THR

B L, 20X E) —HEIL R B30
ﬁﬁi%ﬁﬂ"%ﬂ EMEARIR STz,

ische-

ARG BB R AR A B 2

R R R, T OH

*

*

5B
fB*, & W Al

b B

AR, BIMORE T A T 5 &S REYER OB
IRV, FREE LT 38 vy T b (Ui R IO HE i
ENFFEHIN TS

19864F 12 Murry HV13 4 X EF IV IZB W T ERE
T O« Ui i XML i V2 4 1R D S IR ) i L P 7 PR %
Mz 5 &, ZO®HIIED 5 &M F#EH O infarct
size WA T AH L WY L, Z % ischemic

preconditioning & % fF1F72. 2Dk, % OWFE
Bl Sy F23 5y }\4 £ 7 &2 ische-
mic preconditioning 75FAD H L5 Z L HSHH 5 A IC

SNz,

—J5, 4 77 7 preconditioning {Ef & A
L, DHICRENIER T4 2 EPME ST
578 LhLInboffRIERy PV E Y —
WRTORT = VRIEFTOLDTHY, ¥
VAT T VBT TO®E IR,

FZTCARMETE T Y IV /A TV v R—
ZAZ VA 72 in vivo 7 L0 R AL EE R E TV
(2B VT, ischemic preconditioning 3 X U1 V7
VT 2 X 4 preconditioning 7% Us i K IfiL P 7 [

CRIT TR A JEIRE)RE, area at risk B X (N in-
farct size & 515 & LIRES L 72,

MR EFHiE

AL EHLE

73 ¥ (New Zealand White, 2.5-3.2 kg, )
PR EL, MIEHBICaY Fo— Vi (CEE
1 n=8), ischemic preconditioning # (IP £ : n=8),

Presented by Medical*Online



274 F0 I BT S isoflurane-induced preconditioning D) 411

A 7)WVF 212X % preconditioning # (I # : n=7)
D3IWEHFLT.

MREHEE AL % 32~ (35mg/kg) /A TV~
(5mg/kg) RAEMWDHANEGIZTITY, &F
BT ICEEYRE L, RENTF 22— T%AL
7=,

FREEDMERFIZ3HE L 127 ¥ 2 (35 mg/kg/hr)
/YA F T v (5mg/kg/hr) A EIR N FRGE
5 TIro 7.

AT BN N T 2 & Bh R %
V=L LT — TR 2T, LEIZEC T
ANz 7o, $a5%k1325~30[0] /mint 2 FHET L,
W T A | =% 2 vy, i AR IS b ik 7

%iﬁ%~%m@ﬁ&%i5ﬁ%ﬁ%ﬁ%%
L7z, &S ICERILE A A 54712 & Y Paoe>
100 mmHg, Pacoz © 35 mmHg~45 mmHg, pH . 7.35~
7.45, Base Excess . -3 ~+3 Th b I L R L
t.@ﬁumﬁNvvaiA%mWE%ﬁ%
37.5~38. 5 C MR L7z, Bl SHE IR 12
LzR)ZFLohT— TW#%E@%@&&%
15 m¢/hTHEBMT £ TRk Lz, 7oHE
TEEEDIMAERS 1L D 72912500 unit/hd A3 ¥ %
it wL TR AR A P S L7z,

FIMIE 58 4 BB 247, LEEEZ IR L,
D Z T S, AT ERE L LRDH

Group-C | B
Group-IP| B
Group-1| B

baseline period

| B

- occlusion

AR b o et ARBY IR AT~ 478 (LLF LAD) O
DIC—E &, ZOMHAOMWE%NE2m, £
2.5emDE = — )b F 2 — 71298 L THREBR P 2 e
L, #RICL M LHEEET IV EERLZ.
JBIMEAERER DL 2 F| LIRS T =—
Fa—T7EEETHIEICE VT, HEIRH
OFT =¥, LENLESTOELEEL LT
MR L 7=,

EBRSOMI—I

Fig. 1 IZ/RF & 9 122 TOEBRME TR B
ZRE S D 12O 155 AE L, %%
ﬁ@u%ﬁbﬁ%@%@:/bn—wﬁ%MEt
7o FD%, 3045 HOEIMICE] & & 1804 @
B#ER (LUF, BMEER) 217-7. IPEIZ
DWTIZa ¥ b — VEDRIER 5 5 o R &
1073 B DFFHENT 2 47 o 72 1%, I FER 217 o 7.
IFICowWTiday be— W EOHIER, 1V 7
VT A % BRE LR ISR D1 56% 1 L
THhLIGHMEEEL, ZOHBRAVINT V950 %
2% 5 F T Lo, BOFEREIT- 7.

Bz FET 572912 LAD # FiER L 10%
Evans blue % SHEFIR & 1) &% 5- L TRILEAL & FEME
MEALICH S P RBERPCTELORMAL, B
BLA-FFE, BEHISLEEREL, dEsEk.

;\ 2\

reperfusxon

Fig. 1 Schematic diagram of the protocol. All rabbits were subjected to 30 min of LAD occlusion and followed by
180 min of reperfusion. Group-C received no intervention before LAD occlusion and reperfusion. Group-IP
underwent 5min LAD occlusion with 10min of reperfusion before 30 min LAD occlusion. Group-l received
15min of isoflurane (1.5% end tidal) followed by wash-out period before 30 min of LAD occlusion.
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Measurement of infarct size was made
with computer aided morphometry.

Fig. 2 Measurement of infarct size
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Table 1. Hemodynamics during ischemia and reperfusion
Group-C Group-IP Group-I
(n=8) (n=8) (n=7)
Mean arterial pressure (mmHg)
Baseline 66.1+2.8 66.1£2.6 54.6%8.1
15min after occlusion 59.1+3.7 64.0+2.7 61.3+2.7
60min reperfusion 63.3£3.1 66.4+2.9 65.7+2.2
180min reperfusion 61.9+3.6 62.8+2.6 61.9£3.3
Heart rate (bpm)
Baseline 166.4+4.1 167.1+10.1 175.14+20.2
15min after occlusion 165.5+6.7 172.9+11.3 167.6+ 7.9
60min reperfusion 157.6+4.7 169.4410.1 162.9+12.3
180min reperfusion 154.4+5.3 157.1+ 7.2 166.7+ 7.6
Rate pressure product
Baseline 13317.6+238.0 13759.3+1031.9 12528.94573.7
15min after occlusion 11728.6+671.1 12882.941049. 3 12032.0%£671.0
60min reperfusion 11976.6+386. 4 13350. 3+ 968.4 12574.7£862. 1
180min reperfusion 11788.0+504.8 11697.3+ 810.3 11900. 34+597.4
Data are expressed as mean+ SEM.
%o
Table 2. Area atrisk/LV and Infarct size/area at risk 80 O Group-C
Arearisk/LV (%) Infarct size/area at risk (%) - E g:ﬁg?
Group-C (n=8)  67.9+8.1 522416 60 5
Group-IP (n=8) 66.0+5.9 36.34+2.6* i * *
Group-I (n=7) 67.4+59 39.84+1.9% 40 >
Data are expressed as mean+ SEM.
% Significantly different (p<0.05) from Group-C 20
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Comparative study of ischemic preconditioning and isoflurane-induced preconditioning in rabbit hearts

Hisao Maruyama*, Munetaka Furuya®, Naofumi Nishida*,
Mitsuru Ohdachi*, Osamu Iwata*, Kazu-ichi Yoshida*

*Department of Anesthesiology, Kanagawa Dental College, Kanagawa, Japan.

We evaluated the effects of ischemic preconditining
and Tsoflurane induced preconditioning on myocardial
infarction within a quantified area at risk in rabbit
hearts subjected to a regional ischemia/reperfusion
injury. In-vivo rabbit hearts(n=23) were received
regional ischemia by 30min of the left anterior
descending artery occlusion and followed by 180min
of reperfusion under ketamine/xylazine anesthesia.
Rabbits were randomly devided into three groups :
Group-C (Control,n=8) were given no pretreatment,
Group IP(Ischemic preconditioning,n=8) were pret-
reated with 5Smin of coronary occlusion followed by
10min of reperfusion, Group-IP (Isoflurane induced

preconditioning,n=7) were pretreated with 15min of
isoflurane(1.5% end-tidal) inhalation and washout.
The infarct size determined by tetrazolium staining
was: 52.2+1.6% in Group-C, 36.3+2.6% in Group
1P, 39.8+£1.9% in Group-I. The infarct size was
smaller in the Group IP and Group I than in the
Group-C (p<0.05, respectively).

The administration of 1.5% isoflurane before LAD
occlusion resulted in a reduction in myocardial infarct
size similar to that observed with ischemic pre-
conditioning in an in vivo rabbit model, suggesting the

presence of preconditioning effect in isoflurane.

Key words : Ischemia-reperfusion injury, Myocardial protection, Isoflurane ,

Ischemic preconditioning,

(Circ Cont 23 : 410~415, 2002)
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