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The Role of the Vestibular System on the Control of Blood Pressure in Rats

Jong Cheol Park, M.D., Ock Kyu Park, M.D., Byoung Lim Park, M.D.*
Department of Internal Medicine and Physiology,* Wonkwang University School of Medicine, Iri, Korea

Background : The paired vestibular end organs lie within the semicircular canal of the inner
ear in the temporal bones. It plays a role on the control of posture through the vestibulo-
ocular reflex and the vestibulo-spinal reflex. Motion sickness-like symptoms induced by the
abnormal stimulation of the vestibular system suggested that the vestibular system participate
in the autonomic nervous funciton. The present study was carried out to determine the role
of the vestibular system on the control of blood pressure by way of the autonomic nervous
system.

Methods . Blood pressure was measured by means of pressure transducer during stimulation
of the vestibular system or following bilateral labyrinthectomies in Sprague-Dawley rats weighing
from 200 to 300g.

Results :

1) Blood pressure was elevated by electrical stimulation of the vestibular nerve.

2) Also, the pressure was elevated when the vestibular system was excited or inhibited by
rotatory stimulation or galvanic stimulation.

3) The pattern of elevation in blood pressure which induced by electrical stimulation of
the vestibular nucleus showed a dynamic response at stimulation frequency of 200Hz and
a static response at 50Hz.

4) Elevation of blood pressure induced by vestibular sitmulation was more inhibited following
bilateral cervical sympathectomies than following bilateral vagotomies.

5) Decreasing the blood pressure induced by positional change of the body was reinforced
following bilateral labyrinthectomies.

Conclusion . These results suggest that the vestibular system plays a role on the control
of blood pressure by way of the autonomic nervous system as well as on the control of posture,
therefore, the vestibular system prevents blood pressure from decreasing by positional change
of the body.

KEY WORDS : Vestibular system * Blood pressure.
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1. NYSE

A% 250gm Wl ARHIL HEY Sprague-
Dawley 817 309128 ALgaRon, 3] A7)
5ol B4 BEL W9y st WF71%A
g AABAT.

2. mZMFD ojFAMAL] MI[K=

AP FEL Ketamine 30mgkge B2 Fo
st npH Ao, Do ot 71 FYsA
AR AN FHAL uE AN F G2
ARAZNRAT uFAAE 737 F9 2oy
B 22t =347 ¥ JFAHE FojN ddg
AdEdth AVAFE FAR FL dde o
T4 A AFE 448 ¥ 73 H A5 7](square
wave stimulator) & o]-&8lod O]FAIFL 1~2V, 1.0
ms, 15Hz, AHF-AFAEL 1~2V, 1.0ms, 50HzE
2027t A7)AF A

3. MEo&e x=F

ARANR ANASE MY FHoR FR9
12822 A7t HFF9 4¥(temporal bulla)
=ZA17 ¥ 98 F(round window) F$jol| 1
2% 7YE Fo ERHE AYstn 2F HEH
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23 H2o AYVBL A2 AFIYTHY.
A7) JANFE 7M1 5HoE HPFES
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9 (prone posiion)2 A8l FE FIEHL
FHOE F9F02 80~90°9 BHEAIARNTE
748t F2 N RS FEAAT Ay A
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4. MYAHFHO| NI|xI=

] A 913 2] (stereotaxic instrument) o] A EEL
13T F YA A4 AP 11.0mm, ML 2.2
mm, DV 6.8mm®] ¢} X nHZZ7])& o] L3l
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— 50mmHg

ves IR Sy—

Fig. 1. Effect of electrical stimulation of the sympathetic,
vagus, or vestibular nerve on blood pressure in
the rat. SYM, electrical stimulation of the right
cervical sypathetic nerve at 1.2, V, 1.0ms, 50
Hz ; VAG, Stimulation of the right vagus nerve
at 1.5V, 1.0ms, 15Hz ; VES, stimulation of the
right vestibular nerve at 1.0V, 1.0ms, 200Hz ;
horizontal bars represent the perod of electrical
stimulation.

Bolste ARR A¥L 2780 A8 A
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ARSI (Fig. 1).
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v #3&9 AAFNAE A= (galvanic stimulation)
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Fig. 2. Changes of blood pressure by stimulation of the
vestibular system. ROT, sinusoidal rotation of the
whole body at 0.5Hz ; GAL, galvanic stimula-
tion of the left(Lt) or right(Rt) mastoid process
at 0.6mA ; VN, electrical stimulation of the right
vestibular nucleus at 250pA, 1.0ms, 200Hz or
B50Hz. Other notations are the same as in Fig.
1.

3t ol 259 B9, F $Foly &
#AIgle] "tol 453t (Fig. 2).
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2
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& B {i(Fig. 2).
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4, M9 HESA| HAxHo| cst
&

APFEL B9 AAANA

wro 2 30°, 60°, 90° AAMA

HY7|2el o

mele) 9%
Ae o "te

Jrav)

& o

N o

50Hz 200Hz

50Hz

Fig. 3. Effect of electrical stimulation of the vestibular nucleus on blood pressure following bilateral vagotomies
or sympathectomies. CON, electrical stimulation of the left vestibular nucleus at 250uA, 1.0ms, 50Hz
or 200Hz ; NX, stimulation of the left vestibular nucleus at the same parameters as CON following
bilateral sympthetomies(a) or vagotomies (b). Other notations are the same as in the previous figures.
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Fig. 4. Changes of blood pressure induced by head up position before(BLX) and after(ALX) bilateral labyrinthe-
ctomies. Horizontal bars represent the period of head up position.
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Fig. 5. Changes of blood pressure induced by head up position in course of time before and after bilateral
labyrinthectomies. BLX-30, 60, 90, head up position at 30°, 60°, 90°, respectively, before labyrinthec-
tomy ; ALX-30. 60, 90, head up position at 30°, 60°, 90° respectively, after labyrinthecomy. The
number of rats in each group is 9. Values are means+ SE. *p<0.05, **p<0.01.
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