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2. BERETINVOERS X OHEGE
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FERTALEE 1212 X 2HE  (Yates D HIE) B XY
paired Student’s t-test # F\>, FER OMEIZ X5
W17V, AE%EO 784, unpaired Stu-
dent’s t-test # iV 7. B p <0.05% F3H &
L7z, ey L ARG TR L.
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1. ERE TV OREHZEAL

TEREFBIAE A 5 1550 % 1 A FHER &, D%
EL, Z0Ofk, WHERRMGEE0% F TD455H 1
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Table 1
Dozation of 0 5 10 20 30 40 50 60
perfusion (min)
Heari. bl 33844 300460 20744 289+4abe  289+kGabe 284 +4abe  p84tdabe 284k dave 284 +dave
(beats/min)
Catgnary 15.640.4 12.7+0.3 11.440.3:10.5+0,23b¢ 10,240, 3¢ 10,240, 25b¢ 10,10, 220 10. 340. 32b¢ 10440, 3obe
flow (ml/min)

Changes of heart rate and coronary flow during 60min of perfusion period without any intervention. There were no statistically signi-

ficant changes after 15min of perfusion.
Values are means = SEM

a.P<0.05vsOmin b:P<0.05vs5min ¢ :P <0.05vs 10min
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fE %R L7z, BIATE, &Aoo w
Tu%ﬁﬁuﬁﬁ%ﬁﬁﬁumm&#otﬂ,ﬁ
BT LEMB) O A TLIBBOUET & 7
Mﬁ#d&wtm#~m®@ﬁuwman&#o

- (F2, 3).
3. BRI & RERFEAE IOV T DN
3—1. VI BXUVF ORBIEE

VT (352 MR 5 0 8F % B < 42 C oo i I IR i 2
T100% 8D S 7z,

VE DWW T b BRIMLEER 5 28 % Bk < BECRED

Sh, 11~1557#T100% TH o 7225, JEIMLFH
w%ﬁ¢un%tk§<ﬁ?ut(l1a)w)
3 — 2. EIMFFRE & sustained VF @ FEIHSHE
Sustained VF O Z&HIHHE (3 FHEiL £ 3 0 DIk
MCEMBMISHA - T VY2 —T
#RL7: (M2 a), MERRKS DPOREIZBL
T 30 OE T L FAREMEFEIDHE* -2 &
TAHRV Y 2—=TRRLE (M2b). FBERE
104 @ 5 15T & sustained VF O FEEA4H BE (& i A
L7275, RIMEFME11558, 1308 Ch B42% R0

Table 2
Ischemic Control Ischemia After reperfusion
time 3 min 5 min 10min
(min) (sec) (sec) (sec) (sec) (sec)

5 10.6+0.5 6.7+0.3 13.1£0.8® 11.8£0.8" 9.8+0.6"
10 11.5£0.5 7.0£0.42 14.14+0.5® 14.0£0.62° 13.8£0.92
11 10.94+0.4 6.54+0.22 15.04+0.6% 15.4£0.6% 14.540.8»
12 11.2+0.4 7.0+0.3 15.1£0.5® 15.540.8 14.8£0.8»
13 10.7£0.3 6.41+0.22 14.01+0.5 15.0+0.720 14.0£0.72
15 11.0+0.5 7.0£0.3 14.440. 62 13.84+0.5% 13.240.62
20 11.6+0.4 6.7+0.42 15.5£0.92® 14.6£0.8® 13.54+0.8»
30 11.2+0.4 6.5%0.22 11.6£0.6° 11.7£0.6b 11.6£0.7°

Changes in coronary flow (ml/min) in each study group. Groups were divided according to the duration of coronary occlusion

(Ischemic time).
Ischemic time = Duration of coronary occlusion (min).
Control = Values just before the coronary occlusion.
Ischemia = Values just before the reperfusion.
Values are means = SEM
a: P <0.05vs Control, b : P <0.05 vs Ischemia

Table 3
Ischemic Control Ischemia After reperfusion
time 3 min 5 min 10min
(min) (sec) (sec) (sec) (sec) (sec)
5 28116 26218 284+7 277+8 2686

10 288+9 263+8 274+13(n =7) 271+13(n =7) 269+11(n =8)
11 287+11 26967 282 (n=1) 252+8 (n =5) 278 +12(n =6)
12 289+4 269t 62 274+8 (n =5) 276+7 (n =5) 282+6 (n=9)
13 28419 260472 255+16(n =4) 263+13(n =4) 267+9 (n=9)
15 28319 265492 256+16(n =6) 272+11(n =8) 273+9 (n=9)
20 280£5 249 +52 249+6 (n =8) 251%5 (n =9) 254+£5(n =11)
30 2816 249+ 5 249+7(n =11) 254+7(n =11 261+7(n=11)

Changes in heart rate (beats/min) in each study group. Groups were divided according to the duration of coronary occlusion (Ischemic

time).

Values are means £ SEM

Ischemic time = Duration of coronary occlusion (min).
Control = Values just before the coronary occlusion.

Ischemia = Values just before the reperfusion.
a . P <0.05vs Control, b : P <0.05 vs Ischemia
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Fig. 1 Incidence of ventricular tachycardia (VT) and
ventricular fibrillation (VF)

72 (2 c).
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5 10 11
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Fig. 2 Incidence of sustained ventricular fibrillation
(VF).

Sustained VF is defined as VF that continued at the
end of 3,5 orr 10 minutes of observation time after re-
perfusion.

#% [P <0.01vs 1l min group * P <0.05vs 11
min group

EAMZELHVEESNDIZEE S TR,
L2 L, ZEl FATEGRE 251 X % {3 o i il € 7 v
EOWTEITRZ(OMESZEhTEY, &K
ETNVICL D HRAAERGEOLFEROK X &3
01, MO E S DRI L1,
RBOMBEID e LIS K ) RAEFENERD 2 L
PHESN T D, TH#RE, BEREOEE”L
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2007 @) Observation time: 3min
(sec)

5 10 11 12 13 15 20 30 min
300+ b) Observation time: 5min

(sec)

200

1001

5 10 11 12 13 15 20 30 min

5007 ¢) Observation time: 10min
(sec)

5 10 11 12 13 15 20
Ischemic time

30 min

Fig. 3 Duration (sec) of reperfusion-induced ven-
tricular fibrillation in each study group. 0—3,0
—5,0—10 min mean the observation time after
reperfusion.

Values are means = SEM

*% . P <0.01 vs 11 min group * P <0.05vs 11

min group
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HAERT A, REDITHME, ESO@WIC
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VF B R4~ 155 #F Ci13100% T
HH, ThOSDOHERPSEIEBRO Y FO— L&
L CHRIMEERIE11h 515504588 & % 2 s h /e,
L2L, WMi#Em#E35, 54, 105 T sus-
tained VF IRSAREE 2> & & 72554, B IMEFR1145
25155 O T H M 1145 # 2 i b sustained
VF OFEFERTHY, F-HERRE 3 TH,
5400, 1055 M54+ 5 VF BEfIizonwTH1l
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Mo, RIMFEEMIID AR E SR ICHEAESED
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Table 4

Ischemic Duration of VT Number of PVC

time 3 min 5 min 10min 3 min 5 min 10min

(min) (sec) (sec) (sec) (number) (number) (number)
5 = — — 3+1 3+1 3+1
10 9.7£2.8 9.8£2.9 16.8+7.0 105428 108+ 30 190483
11 9.0£1.8 10.9£2.7 23.0+4.8 99+15 109+22 282+70
12 7.8+1.7 9.5+2.2 19.6+4.3 90+18 96122 208 +34
13 6.31+0.9 11.2£3.1 23.1+7.9 98+23 129+ 24 288 +95
15 20.2+5.8 22.2+6.4 40.1+11.6 157 +45 186+ 54 365+ 105
20 35.7+9.00 42.5+9.0¢ 62.8+14.7 409+103 468+103 652+ 156
30 57.4+7.5 59.2+8.22 59.3+8.3 43811049 1461 +£1054 14751056

Valiables of reperfusion-induced ventricular arrhythmias in each study group. In this table, 3, 5, 10minutes means observation time

after reperfusion. PVC ! Ventricuiar premature contraction.
Values are means = SEM
a.P<0.01vs10,11,12,13,15 and 20 min group.
b : P <0.01vs10,11,12,13 and 15 min group.
¢ . P <0.05vs 13 min group.

BISSEFH OMM TH 5 5%, FHERAEIR Z iR
HE»S5 3, 5, 1055 ICb7 - TBIEE, L
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ZORMFPIT VT, PVCHFEBRLZ. 20725
VT K[, PVC OFUIBIZREH D 5 575 510500
L 7.

FERi FATHRER B L UMIRIC L AERETF LV %
R, TR E o B R EEH O Sl I H v 356
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RL, T2 VFHEEEIZOWTH 35ME, 554
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RO HE L E 2 b,

T & O

Sy MEHL, Ty XY PV 7ERETFVER

d:P<0.05vs10,11,12 and 13 min group.
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2O WTHERT L 7z,

TR TATR OB X 2 B mMEFE (37.9+
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TEHii2s T HE & & 2 b7z,
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The Effects of the Duraion of Preceding Ischemia on the Reperfusion-induced Arrhythmias in
Isolated Perfused Rat Hearts

Takashi Umeda, Kazuhiko Tanaka, Masato Nakamura,

Manabu Takura, Takafumi Izumi, Keita Suekane and Yoshihisa Koga

Department of Anesthesiology, Kinki University School of Medicine,

Osaka, Japan

Abstract

The effects of the duration of the preceding ische-
mia were investigated using isolated perfused rat
hearts. Hearts (n =12 per group) were subjected to
various times (0, 5, 10, 11, 12, 13, 15, 20, or 30 min)
of regional ischemia induced by the occlusion of left
anterior descending artery followed by 10 min of
reperfusion.

In 100% of hearts, VT occurred after more than 5
min of ischemia. The incidence of reperfusion-in-
duced ventricular fibrillation (VF) was highest af-
ter 11—15 min of coronary artery occlusion
(100%).

With increasing and decreasing durations of
ischemia, there were decreasing incidence of VF

(after 10, 20, and 30 min of ischemia resulted in

75%, 92%, and 17% of the hearts exhibting VF re-
spectively. The incidence of irreversible VF and
the duration of VF were shown to have similar bell-
shaped time dependency curves with the peak at the
duration of 11 min of ischemia and 3 min observa-
tion time.

Observation times of 3, 5, 10 min after reperfu-
sion for analysis of arrhythmia were investigated
too. There were not remarkable changes during 3
groups. So 3 min observation time was enough for
analysis of arrhythmia.

We therefore concluded that a 11-min period of
ischemia and 3 min observation time is appropriate
in attempting to assess the ability of any agent to
inhibit reperfusion arrhythmias in isolated per-

fused rat heart model.

Key words : Reperfusion, Arrhythmia, Ventricular fibrillation, Ischemia
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