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Effects of Electroacupuncture on the excitability in Medial Vestibular Nuclei of
Rats
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Abstract

Objectives . The vestibular system detects head movement and serve to regulate and maintain the
equilibrium and orientation of the body. It is known that the vestibular imbalance leads to vestibular
symptoms such as nausea, vomiting, vertigo and postural disturbance. The objectives of the present study
were to examine a modification of the dynamic activities of medial vestibular nucleus (MVN) neurons
following electroacupuncture (EA) of GB43 (Hyepgye).

Methods : In Sprague—Dawley rats weighing 250~300g, dynamic responses induced by sinusoidal whole
body rotation about vertical axis at 0.2 Hz were observed in MVN of rats during EA of GB43 (Hyepgye)
with 0.2 ms, 40 Hz and 600£200 ¢A. Also, expression of cFos protein was observed 2 hours after EA for
30 mins.

Results : In dynamic response of vestibular neuron, the excitatory or inhibitory responses of gain were
predominant in the ipsilateral MVN neurons during EA but not predominant in the contralateral MVN. Most
neurons showing decreased gain were classified to inhibitory responses of spontaneous firing discharge
during EA and ones showing increased gain were classified to excitatory response of spontaneous firing
discharge during EA. Also, EA of the left GB43 (Hyepgye) for 30 mins produced the expression of cFos
protein in MVN, inferior olive (I0) and solitary tract nuclei (SOL). Spatial expressions of cFos protein
were predominant in the contralateral MVN, ipsilateral 10 and bilateral SOL.

Conclusion : These results suggest that the excitability of MVN neurons was influenced by EA of GB43
(Hyepgye) and EA may be related to the convergence on MVN.

Keywords : medical vestibular nuclei, electroacupuncture, GB43 (Hyepgye), rat
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Fig. 1. Typical pattern of neuronal activity in type I and II neurons of right MVN
induced by sinusoidal rotation of the whole body at 0.2 Hz. Type I neuron was
activated by clockwise rotation and type II neuron was activated by counterclockwise
rotation. R, clockwise; L, counterclockwise; sps, spikes/sec. Upper recordings in each
type represent original neuronal discharge and lower recordings represent events
transformed through the window discriminator.
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Fig. 2. Relative changes in gain of type I & II
neurons showing different type following electrical
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Fig. 3. Dynamic responses showing changes in gain of type I neuron following ES to
left GB43 in right MVN. A, represents an increase of gain after ES; B, represents a
decrease of gain after ES. Sinusoidal rotation is 0.2 Hz.
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Fig. 4. Dynamic responses showing changes in gain of type II neuron following ES to
left GBg in MVN. A, represents an increase of gain after ES; B, represents a decrease
of gain after ES. Sinusoidal rotation is 0.2 Hz.

ANAHNE F9Zo 2t 15344470
(p<0.05)9} 1153870 (p<0.05)Z A3 )
S0 Hlsle] F3 FUHE HYoy FH
Aol #EH A BUtHFig. 5, 6). T
S e 2golM Zhzt 232468709}
195+87/N& cFos ©Hlo] =715 okifo]
ZHglon, spagdoe 247 2434105
N (p<0.05)2F 21.1+12.370 (p<0.05)2 A5
Eo Hgt FostA 718 cFos @S
HEsHATHFig. 7, 8).

25 ol dist] ARASTE 78IS
S ARZANBANA H5T S04
Zv7y 39:9670 9k 56+12.6709 Z71€ cFos
Galo]  AAEAEH, ol HANEE 2
sham-OP¢d]| Bl&}e] §-9]3F x}po]E HoJFa
912 (p<0.001), o}&¥ Zfilo] wEe] =
AR JH el 59 WS AR
AN FYstA F7het A tHp<0.05) (Flg.

© P

£

()
= =

(-
MVNx
Nor ;
S PrH
- e
3 & *—w—\ _ g
Sham \
ES

e S

Fig. 5. Photomicrographs of cFos protein expression in
vestibular nuclei induced by ES to left GBg. Sham OP,
insert the bipolar stainless steel electrode but not ES;
MVN, medial vestibular nucleus; PrH, prepositus
hypoglossal nucleus; horizontal solid bar, 200pm.
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Fig. 6. Bar histogram showing changes in c-Fos
protein expression in MVN following ES to left GBs.
Values are means+S.D. * significant difference from

normal group (* p<0.05, *#x p<0.001); " significant
difference from left side (¢ p<0.05).
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Fig. 7. Photomicrographs of c-Fos protein expression in
the solitary nuclei (SOL) and inferior olive (IO)
induced by ES to left GBs. Sham OP, insert a bipolar
stainless steel electrode but not electrical stimulation;
horizontal solid bar, 200pm.
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Fig. 8. Bar histogram showing changes in c-Fos protein expression in the solitary
nuclei and inferior olivary nuclei following ES to left GBys. Valpes are means*S.D. *
significant difference from normal group (* p<0.05, ** p<0.01); * significant difference

from right side (* p<0.05).
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