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Influence of Autonomic Nervous System in Occlusion and
Reperfusion Arrhythmia

Ihn Ho Cho, M.D,, Jae Yik Lee, M.D., Dong Gu Shin, M.D,,
Young Jo Kim, M.D., Bong Sup Shim, M.D. and Hyun Woo Lee, M.D.
Department of Internal Medicine, College of Medicine, Yeungnam University

Kee Ho Lee, M.D.

Department of Internal Medicine, Ulsan Haesung General Hospital

In order to observe the development of arrhythmia during regional myocardial ischemia
and reperfusion. Proximal left descending coronary artery(LAD) was ligated for 20 minutes
and reperfused suddenly in fifty one cats which were grouped into control(n=16), alpha-recep-
tor block group(n=8), beta-receptor block group (n=9), parasymphathetic system block group
(n=10) and autonomic nervous system block group(n=8). In drug infused groups, drug infu-
sion was started 5 minutes prior to occlusion with bolus.

Epicardial electrocardiogram, left ventricular pressure and standard ECG(lead I) were simul-
taneously recorded with the paper speed of 25mm/sec at predetermined time intervals and
when arrhythmias occured, and those were recorded continuousely with the paper speed of
5mm/sec throughout the experiment.

The results were as follows :

1) After ligation of LAD, the R wave and ST segment of QRS of epicardial ECG elevated
to reach maximum level within first 10 minutes.

2) The incidence of occlusion ventricular tachycardia in autonomic nervous system block
group and alpha-receptor block group was significantly lower than control group(P<(0.01).

3) The incidence of reperfusion ventricular tachycardia and ventricular fibrillation in autono-
mic nervous system block group, beta-receptor block group and alpha-receptor block group
was significantly lower than control group(P<(0.05).
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4) The arrhythmia score during LAD occlusion in autonomic nervous system block group

and alpha-receptor block group was significantly lower than control group(P<0.05).

5) The arrhythmia score in reperfusion in autonomic nervous system block group, beta-

receptor block group and alpha-receptor block group was significantly lower than control group

(P<0.05).

It was concluded that the reperfusion arrhythmia could be prevented by alpha-receptor

and beta-receptor block.

There was the synergism between alpha-receptor blocker and beta-receptor blocker. But

the occlusion arrhythmia was suppressed by only alpha-receptor blocker.

KEY WORDS : Reperfusion arrhythmia + Occlusion arrhythmia - Autonomic nervous sys-

tem.
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Table 1-a. A arrhythmia for the quantification of ischaemia-induced arrhythmias
0=0 to ro PVCs

1=50 to 499 PVCs

2=more than 499 PVCs and/or 1 episode of spontaneously reverting VT or VF

3=more than 1 episode of VT and/or VF, less than 60 sec total combined duration
4=Vt and/or VF, 60-199 s total combined duration

5=Vt and/or VF, more than 199 s total combined duration

6=Fatal VF starting at more than 15 min after occlusin

7=TFatal VF starting at between 4 min and 14 min 59 s after occlusion

8=Fatal Vf starting at between 1 min and 3 min 59 s after occlusion

9=Fatal VF starting before 1 min after occlusion

The score is applied in a hierarchical manner : a single value is given to each preparation, this value being
the highest possible score.

Table 1-b. A modified version of arrythmia score for the reperfusion arrythmias
0=0 to 49 VEBs only
1=50 to 249 VEBs
2=250+ VEBs and/or one dpisode of VT or VF
3=more than one episode of VT and/or Vf, less than 20 sec total comvined duration
4=VT and/or VF, 20 to 59 sec duration
5=VT and/or VF, more than 60 sec duration
6=Fatal VF starting at more than 5 min after reperfusion

7=TFatal VF starting between 2 and 5 min after reperfusion
8=Fatal VF, 20 sec to 2 min after reperfusion
9=TFatal VF, starting within 20 sec of reperfusion

Table 2. Serial changes of R-R interval{msec) during occlusion period

0 min 5 min 10 min 15 min 20 min
Control 490.0+ 1124 465.5+ 69.3 450.0+ 59.5 4482+ 64.2 4745+ 90.3
Propranolol 4825+ 393 500.0+ 38.7 502.5+ 37.9 500.0+ 37.4 502.5+ 41.8
Atropine 4150+ 57.2* 410.0+ 52.9** 4225+ 63.6 430.0+ 63.2 427.5+ 56.5
Pentolamine 450.0+ 624 485.0+ 68.3 492.5+ 81.2 510.0+ 81.2 500.0+ 98.5
All 448.0+ 765 448.0+ 755 456.0+ 66.2 456.0+ 56.2 456.0+ 59.8

*p<0.05 vs 0 min. control
**5<0.05 vs 5 min. control
All means group which received proparalol, atropine and pentolamine
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Fig. 1. Serial R amplitude changes during occlusion and peperfusion period C: control group, I :
beta-receptor block group, A 5 parasympathetic nervous block group, P : alpha-receptor block group,
All 5 autonomic nervous system block group.
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Fig. 2. Serial changes of ST elevation during occlusio and reperfusion period.
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Table 3. Serial changes of systolic left ventricular pressure{mmHg) during occlusion period

0 min 5 min 10 min 15 min 20 min

Control 95.2+ 289 845+ 236 86.7+ 23.0 84.0+ 19.7 89.4+ 194
Propranolol 95.6+ 24,9 88.4+ 129 934+ 138 94.7+ 15.2 92.8+ 139
Atropine 80/3+ 19.1 81.3+ 11.1 78.1% 13.0 76.6+ 11.3 80.0+ 12.2
Pentolamine 79.74 337 69.1+ 29.1 68.8+ 24.7 734+ 144 684+ 17.1
All 738+ 96 650+ 7.1 638+ 74 675+ 43 675+ 56
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Fig. 3. Incidence of episodes of ventricular tachycar-
dia(VT) during 20 minutes coronary artery
occlusion and the influence of the autonomic
nerve system. The column height indicates
the percntage of animals exhibiting VT in each
group.

*signifies signifficant difference.
*P<0.05(Z-test).
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Fig. 4. Incidence of episodes of ventricular tachycar-
dia(VT) occuring upon reperfusion of coro-
nary vasulature after 20 minutes coronary occ-
lusionl. The column height indicates the per-
centage of animals exhibiting VT in each
group.

*signifies signifficant difference, P<(0.01 (Z-
test).
* Signifies signifficant difference, P<<0.05 (Z-
test).
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Fig. 5. Incidence of episodes of ventricular fibrillation
(VF) occuring upon reperfusion of coronary
vasculature after 20 minutes coronary occlu-
sion. The column height indicates the percn-
tage of animals exhibiting VT in each group.
*signifies signifficant difference, P<{0.01 (Z-

test).
*signifies signifficant difference, P<0.05 (Z-
test).
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Fig. 6. Severity of arrhtthmias occuring during occlu-
sion as measured with a hierarchical scale of
0 to 9(see method section).

*signifies signifficant difference, P<<0.01 (paired t-

test)
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Fig. 7. Severity of arrhythmias occuring during repe-
rfusion as measured with a hierarchica scale
of 0 to 9(see method section).

*Signifies significant difference, p<(0.01(pai-
red t-test).
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