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Effects of Ethanol on the Cardievascular Respones to Electrical
Stimulation of Vagus Nerve and the Hypothalamus
Hong Kee Shin and Kee Soon Kim

Department of Physiology, School of Medicine, Hanyang University
Seoul, Korea

The effects of ethanol intravenously administered on the mean arterial blood pressure and
heart rate responses to electrical stimulation of vagus nerve and the hypothalamus were studied
in the cats. Also investigated were the effects of ethanol on the cardiovascular responses to

bilateral carotid occlusion and to intravenously injected epinephrine and acetylcholine separately.

The results obtained from the present study were as follows;

1. In 1.0ml/kg and 2.0 ml/kg of ethanol infused groups the mean arterial blood pressure

increased gradually and reached plateaus in 10 minutes after ethanol infusion while no marked

«changes in blood pressure were observed in 0.5 ml/kg of ethano! infused group.

2. The pressor responses elicited by the electrical stimulation of the hypothalamus were
-depressed directly proportionally to amount of ethanol infused. In 0.5ml/kg of ethanol infused

group the pressor response was reduced to 84.5% of control value and it declined to 17.0% of

control in 2,0 ml/kg of ethanol infused group.

3. After ethanol administration the heart rate decreased slightly and also was decreased pos-

itive chronotropic effect elicited by hypothalamic stimulation. In several cases even negative

<chronotropic responses were observed during electrical stimulation in the hypothalamus,

4, Since the pressor responses to bilateral carotid occlusion was reduced by ethanol administ-

ration it is suggested that activity of baroreceptor is inhibited by ethanol.

5. No changes were observed in the negative chronotropic effect produced by eletrical stim-

ulation of the vegus nerve of ethanol infused animal. And cardiovascular responses to intrave-

nously injected epinephrine and acetylcholine were not influenced by ethanol either.
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Tablel. Effect of ethanol infusion on the mean arterial blood pressures(mmHg)
Dolsige No. of [Before infu, During infusion After infusion
(ml/kg) } animal | (Controly | o ) min 30 min | 10min 20min 30 min 45min 60 min
0.5 9 162.5 165.0 162. 8 162.5 160.7 160.5 158.4 160.4
' *1.9 *7.7 +7.8 +7.5 *£7.1 ;l-ﬁ. 8 +5.9 4.7
1.0 12 168.7 180.2 177.6 179.0 177.5 178.5 176.8 177.0
’ +3.5 +4.0 +4.7 +3.8 =8.0 +3.7 =+£3.8 4.6
2.0 9 166.1 171.8 179.0 185.3 187.4 186.5 185.1 182.3 1821
’ +8.4 +9.0 +8.4 +8.4 £10.7 *1.0 +7.6 +9.6 =£8.3
* All values are means+SE
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Fig. 1. Changes in mean arterial blood pressure before, during and after infusion of different dose

of ethanol.
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Table 2, Effect of ethanol infusion on the pressor responses to electrical stimulation in the

hypothalamus(mmHg)
Dolsige NC}- olf BeCfore ilif' During infusion After infusion -
(ml/kg) | animal | (Control) |7 " o ™ min 30 min | 10 min 20 min 30 min 45 min 60 min
0.5 9 91.8 82.2 77.6 79. 1 81.6 79.8 85.1 8l.2
: +5.2 =+5,2 +5.2 +4,7 +4,9 +4.9 +£52 =51
1.0 12 81.9 64.0 54,6 51.3 53.8 54,1 52,2 52.6
: +3.6 +5.9 +6.8 +6.5 6.9 +6.2 +£7.0 6.8
2.0 9 78.6 65, 2 45,2 13.4 26.5 25.2 30,2 29.7 31.8
: +5.9 +4.6 +7.8 +4,7 +8.3 =*8.3 +5,2 £80 £81
* All values are means+SE
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Fig. 8. Effects of ethanol infusion on the pressor responses to electrical stimulations in the hypothalamus

Table 3. Effects of ethanol infusion on the cardiac rate response to electrical stimulation in the
hypothalamus(Beats/min)

Dosage | No. of |Before inf During infusion After infusion

(ml/ke) | animal (Control) 10 min 20 min 30 min 10 min 20 min 30 min 45 min 60 min

HR 197.2 182, 7 180. 6 180.2 177.5 177.5 170.5 168.4

0.5 9 +6.9 +8.8 *1L6 +2,9 =+6.8 +8.8 +£8.8 8.4

AHR +9,4 +3.7 +2.;6 +1.0  +1.7 +3.6 +4.0 +3.2

HR 198.5 186. 1 183.5 183.8 181.6 180.1 175.3 174.4

Lo 12 +12.6 +12.5 F12.0 +12.4 =£1l.4 £11.8 #£11.5 =*£11.0

AHR +10.6 -5.3 —6.0 —4,0 —2.3 +0.5 +2.2 +1.7

HR 186.1 176.5 169. 1 161.1 T164.2 1625 162.6 160.5 156.5

2.0 9 +13.8 +6.6 +£10.2 +7.6 +7.6 8.2 +7.0 +£8.1 8.5

AHR +8.2 —-3.4 —8.6 —5.5 —3.3 +1.0 +0.3 —0.7 —0.1

* HR is mean heart rates+SE
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Fig. 4. Changes in cardiac rate before, during and after infusion of different dose of ethanol.
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Jig. 5. Effects of ethanol infusion on the cardiac rate responses to electrical stimulation in the hypothalamus,.

Table 4, Effects of ethanol on the heart rate and blood pressure responses to vagal stimulation,
carotid occlusion, and infused epinephrine and acetylcholine

/\ HR(beats/min) A BP(mmHg)
Dosage(ml/kg)No. of animal
' Before After Before After
2.0 4 +1:2 -2.5 47.0 42.0
Carotid occlusion 1.0 4 —0.2 —0.7 36.7 26,2
0.5 7 —-0.9 —0.3 ‘42,1 22.4
2.0 2 22:0 17.0
Vagal stimulation 1.0 4 24.6° 20.8
0.5 4 29. 6 26,0
Epinephrine ' 3 )
(8pg/ke) 1.0 ) 4 | +39.5 +43.7
Acetylcholine [ -7 —76.2
Copg/ke) 1.0 4 2.2 .
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