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A Basic Study of VEP in Guinea Pigs by Binocular Stimulation

. X “e, . .
Minoru Suzukr™, Kiitiro Srrizyo™, Takashi T akeucHt™,
. * .
Takashi Hasumurm™, Taku Tsuchma®, Tomoyuki Mitsuvama®™,

Tatsuko Nakao®, and Toshiyuki Sarro™*

Changes in visual evoked potential(VEP) of guinea pigs by photic stimulation were
studied. Five male guinea pigs of the Hartley strain, weighing 400-700g, were used to study
the VEPs by binocular and monocular photic stimulation, with the VEPs being obtained from
scalp electrodes.

The VEP by binocular stimulation was composed of five positive peaks (P10, Pso, Pss, P1co,
P.oo) and four negative peaks (Nzo, Nio, N7s, Niso) . The VEP waveform by monocular
stimulation was similar to that of the VEP by binocular stimulation. Nevertheless, there were
a few differences between the VEPs by binocular and monocular stimulation. The differences
were observed in the ipsilateral occipital area to the stimulated eye, and the latencies of
Nio and Pss by monocular stimulation were longer than those of the peaks by binocular
stimulation. The peak—to—peak amplitudes, P.s—Ns and N.o—Pss by monocular stimulation
were lower than those by binocular stimulation. Meanwhile, there, was no difference
between the VEPs from the left and right occipital area by monocular stimulation.

As described above, it is considered that in the ipsilateral occipital area to the stimulated
eye, the response to the photic stimulation was attenuated.
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Fig.1 Electrode placements in guinea pig.
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a) Binocular stimulation

b) Screened binocular stimulation
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Fig.2 Changes in VEP waveforms by stimulus conditions.
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Fig.3 Averaged EEG of guinea pig.
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Table 1. The peak appearance of VEP by binocular and monocular stimulation

Stimulus Peak
Condition P.o Nao Pso N.o P.s Nos Pioo Nico P.oo
BS LO—N 5/5 1/5 1/5 5/5 5/5 5/5 4/5 4/5 4/5
RO—N 5/5 2/5 2/5 5/5 5/5 5/5 4/5 4/5 4/5
Ls LO—N 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
RO—N 5/5 4/5 4/5 5/5 5/5 5/5 5/5 5/5 5/5
RS LO—N 5/5 3/5 3/5 5/5 5/5 5/5 4/5 5/5 5/5

RO—N 5/5 5/5 5/5 5/5 5/5 5/5 5/5 4/5 4/5

Denominator shows number of peak appearance, and numerator shows number of experiment. BS : Binocular
stimulation, LS : Left eye stimulation, RS : Right eye stimulation

Table 2. The peak latencies of VEP by binocular and monocular stimulation

Stimulus Peak
Condition P, Nio Pss N;s Pioo Niso P2oo
LO—N 13.0%1.7 37.8%1.8 53.6+2.1  76.8+4.3 111.5+5.4 *138.0+15.4%209.3+13.8*
BS RO-N 12.840.8 38.2+1.8 53.0%2.6  73.8+2.2 109.5+3.9 *138.0+17.4%208.8+13.2*
Ls LO—N 12.640.5 40.2+0.8%*52.8+1.6  79.4+4.0 112.0+10.8 139.6+21.5 211.0+23.2
RO—N 12.440.5 38.242.2 51.2+1.3  78,8+7.3 113.8+10.6 138.0+16.5 209.8+22.8
RS LO—N 12.4%1.1 37.8+1.6 50.6+1.1%* 76.0+2.0 122.8+14.2%144.0+£20.3%199.4421.1
RO-N 12.4%1.7 41.4%1.9%%53.442.3  76.6+4.4 114.2+18.0 138.2+30.5 205.3+10.8*
Mean = S.D. (n =5, * : n = 4) BS : Binocular stimulation, (msec)

LS : Left eye stimulation, RS : Right eye stimulation.
#3%: Significantly (P<0.05) different from BS.

Table 3. The peak-to-peak amplitudes of VEP by binocular and monocular stimulation

Stimulus Peak—to—Peak
Condition P.o—Nuo Nio—Pss Pss—N,5s  N,s—Piso Pioo—Niso  Niso— Paoo
BS LO—N 11.8%3.3 12.843.3 12.4%5.1 4.1£0.8%  1.0+0.4*  8.6+4.8%
RO—N 12.6%4.3 13.5+3.8 12.4+3.3 3.5+1.7% 1.4%+0.5*  8.9+2.5%
Ls LO—N  6.1%+2.1** 6.143.7** 10.9+4.5 5.042.0 1.1+0.8 8.8%+2.0
RO—N  5.94+2.2**% 7.4+2.1%* 9.0+3.9 2.4%1.0 1.7+0.7 7.3%1.6
RS LO-N  7.1#1.0%* 4.9%2.2%* 8.0%4.3 4.3+%1.1%  1.1+0.6™  5.9+3.3%
RO—N 6.5+2.5**% 6.5+4.5%% 10.2+2.8 4,6%1.5 2.2+2.2 6.8+3.2*
Mean £ S.D. (n =5, * : n = 4) BS : Binocular stimulation, (V)

LS : Left eye stimulation, RS : Right eye stimulation.
% Significantly (P<0.05) different from BS.
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a) Left eye stimulation
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Fig.4 Lateral variations of peak latency of the VEP
by monocular stimulation.
(subtracted left from right latencies)
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Fig.5 Lateral variations of peak—to—peak amplitude
of the VEP by monocular stimulation.
(subtracted left from right peak—to—peak
amplitudes) .
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