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THE MAGNOCELLULAR PATHWAY SELECTIVE
ACTIVITY IN THE HUMAN BRAIN WITH
SIMPLE FLICKER STIMULATION

Koichi KuUMEGAWA, Satoshi NAKADOMARI, Kunihiro ASAKAWA,
Hiroshi HoricucHi, and Tadashi NAKANO
Department of Ophthalmology, The Jikei University School of Medicine

We use flicker perimetry to examine vision in the Department of Ophthalmology. The
stimulation of this perimetry is believed to activate the magnocellular pathway. However,
little physiologic evidence of this response has been obtained in humans. Thus, we attempted
to observe, with functional magnetic resonance imaging, the response of the magnocellular
visual pathway associated with flicker stimulation, simulating this stimulation. We observed
high activations at hMT+. Our results suggest that flicker stimulation activates the
magnocellular pathway and confirm the theoretical basis of flicker perimetry.

(Tokyo Jikeikai Medical Journal 2007 ; 122: 67-71)
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Target: 20 cd/m?2
Background: 2.56 c¢d/m?
Contrast: 77.3 %

—: 1 degree

static rest

flicker rest

Fig.1 Experimental paradigm

Our experiment involved 3 normal volunteers who passively viewed the visual stimuli, which
were a small disc (0.6 degree) and a fixation cross. The luminance of the static disc was
adjusted to be identical to that of the flickering disc with a luminance meter. Because the
luminance of this target was limits of our device, its contrast was adjusted to be identical to
the stimulation of flicker perimetry. The order of stimulus presentation for the 3 conditions

was as follows. A flickering disc at 17 Hz and a static disc were presented for 10 seconds. A
fixation cross was presented as a rest condition for 20 seconds between the flickering and static

discs.
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Subject 1

O hMT+
(O fovea projection region

Fig.2 Two regions of interest (ROIs) presented on 3D cortical surface of functional magnetic

resonance imaging in subject 1

Red and blue discs show ROIs in our experiment as hMT+ and fovea projection region
respectively. We set up these ROIs in all subjects.
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Fig.3 Time course of response to the stimulus in
flicker and static conditions
Activations in fovea projection region were
elevated in both task stimuli (flicker and static
conditions). On the other hand, activations in
hMT + were elevated just only in flicker condi-
tion. The error bar in this figure shows SE.
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