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Reflex Eye Movements Induced by Stimulation of the Semicircular

Canal Nerve in Rabbits
Ki Ho Kim, M.D.

Department of Physiology, Chonnam University Medical School

(Directed by Prof. Won Sik Gill, M.D.)

According to recent observations of Cohen et al. the patterns of vestibular eye movements of rabbits
are different from those of cats. However, the causes of such difference of the reflex eye movements
in these species are not wholly explained. While the accumulated data obtained from cats appear to
be established, experimental evidences in rabbits are rather meager. The author had re-examined
the reflex eye movements of rabbits and attempted to find 2 mechanism which causes such difference
in the reflex eye movements between two species.

In anesthesized rabbit, unilateral individual semicircular canal nerve was stimulated selectively with
a fine insulated electrode which was inserted through a hole made on the corresponding osseous
canal, under a dissecting microscope.

When an individual canal nerve was stimulated, the reflex movements of both eyes were ob;erved,
pohtographed, and recorded kymographically. Extraocular muscles were also studied to find their mor-
phological characteristics and to correlate them with the function of the muscles.

1. At the beginning of the stimulation, both eyes moved to a specific direction depending upon the
canal stimulated, and sach directional eye movements were sustained during the whole course of
stimulation. Amplitude of the eye movement showed graded responses to the increasing frequency of
the stimulus, reaching to the maximal response at 200-300 cps.

2. Stimulation of the unilateral horizontal canal nerve caused conjugate eye movements, which was
also observed in cats and other species by ofher investigators.

3. Stimulation of the unilateral vertical canal nerve caused a pattern of non-conjugate eye movements,
which are different from those observed in cats. Such different patterns of vestibular eye movements
in two different species are ascribable to the functional difference of the inferior and superior oblique

muscles.
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Fig. 1. Photographs of eye movements induced by
electric stimulation of right superior semicircular
canal nerve. White crosses were placed on the
cornea and photographed at the beginning(a),
during(b), and at the end of the stimulation
(c). A, ipsilateral(right) eye movements; B,
contralateral (left) eye movements.
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Fig. 2. Kymographic recording of the eye movements

evoked by stimulation of right superior semi-
circular canal nerve. Central area of the cornea
was threaded and the eye was suspended to a
recording lever, and so set the lever to record
downward movements of the eye as upward
deflections of the curves, and upward movem-
ents of the eye as downward deflections of the
curves. :
Stimulus intensity and pulse duration were
fixed at 2 volts and (.5 msec, respectively.
Different frequencies of 60, 120, and 240 cps
were used. L, left; R, right; R. Sup. C., right
superior semicular canal.
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Fig. 3. Kymographic recording of the eye movements
evoked by stimulation of right horizontal semi-
circular canal nerve. Central area of the cornea
was threaded and the eye was suspended to a
recording lever, and so set the lever to record
medial(anterior) movements of the eye as do-
wnward deflections of the curves, and lateral

(posterior) movements of the eye as upward
deflections of the curves.

Stimulus intensity and pulse duration were fix-
ed at 2 volts and 0. 5 msec. respectively. Diffe-

rent frequencies of 20, 60, 120, and 240cps
were used.

R.Hor. C., right horizontal semicircular canal
nerve stimulation; L, left; R, right.
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Fig. 4. Kymographic recording of the eye movements
evoked by stimulation of right inferior semi-
circular canal nerve. Central area of the cornea
was threaded and the eyeball was suspended
to a recording lever, and so set the lever to
record downward movements of the eye as up-
ward deflections of the curves, and upward
moveme:sts as downward deflections. Stimulus
intensity and pulse duration were fixed at 2
volts and (. 5 msz=c. respectively. Different fre-
quencies of 60, 120, and 240 cps were used.
R. Post. C., right posterior semicircular canal
nerve stimulation; L, left; R, right.

Fig. 5. Diagramatic representation of the eyeball mo-
i vements induced by electric stimulation of the
unilateral(right)semicircular canal nerve. The
arrows indicate the direction ~of the eyeball
movemert. .
A= The rabbit eye movements observed in the present
experiments. B=The cat eye movements reported by
Cohen et al. (1964) R, right; L, left; Sup. C., superior
éemicircu\ar canal; Hor. C.. borizontal semicircular canal;
Inf. C., inferior semicircular canal.
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W= Y (Figo 6 BM). ololx& FRILEHS HE
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Fig. 6. Schematic representation of the extraocular

muscles of rabbit and cat. Informations of the
rabbit extraocular muscles obtained in the pre-
sent experiments and those on the cat described
elsewhere are presented for comparison.
Fron. v., frontal view; Sup. v., superior view; a-b,
line between the internal and external palpebral
raphe; x-p, optical axis; y-p, midsagittal line; sr,
superior rectus; ir, inferior rectus; lr, lateral rectus;
mr, medial rectus; so, superior oblique; lo, inferior
obligue, t, trochlea; o, angle between optical axis
and midsagittal line.
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