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abstract

Neural Plasticity in Limbic Structures by Amygdaloid Kindling

Masatake Uno and Nobuyuki Ozawa

The present study was undertaken to exa-
mine how the synaptic transmission of the
amygdalo-hippocampal pathway could be mo-
dified during amygdaloid seizure development in
cats. The amygdaloid nucleus was stimulated
with two tungsten electrodes insulated except for
the tip. To record the field potentials and the

88

afterdischarges, the tungsten electrodes were im-
planted into the dentate gyrus and the lateral
amygdaloid nucleus of the ipsilateral side.

The amygdaloid stimulation produced a
slight negative deflection with a latency of 15-
256 msec in the dentate gyrus. The negative field
fluctuated in amplitude during repeated stimu-



lation and showed temporal facilitation with double
shocks at short intervals. These features may
suggest that it was produced di-or trisynaptically.
After single periods of tetanic stimulation by
applying trains of stimuli at 50 Hz for 2 sec,
there was a long-term augmentation of dentate
responses in amplitude. It was increased up to
140% of the pretetanus control for one hour fol-
lowing the tetanic stimulation and declined gra-
dually to the control value thereafter. But a
slight increase in the response was observed even
24 hours later. Therefore, trains of stimuli pre-
sented once a day had a cumulative effect on
the negative field potentials evoked in the den-
tate gyrus. Thus, the dentate responses showed
progressive increases in their amplitude by daily
electrical stimulation. They attained their maxi-
mum value, ranging from 5 to 10 times the ori-
ginal amplitude within 20 days after the comme-
ncement of amygdaloid stimulation.

The tetanic stimulation tended to produce
epileptiform afterdischarges with a longer du-
ration and a higher frequency in the dentate gyrus,
and to induce the seizure development at the time
when the dentate responses reached their maxi-

mum value. Seizure manifestations and develo-
pment of afterdischarges both in the amygdala
itself and the dentate gyrus were classified into
the followng 4 phases.

Phase 1: Unilateral facial twitching. The den-
tate gyrus began to display 4.0~5.5Hz rhy-
thmic afterdischargs which was synchronized to
that of the ipsilateral amygdaloid nucleus.

Phase 2: Repetitive masticatory movement.

Phase 3: Contraversive head turning and
circling.

Phase 4: Generalized convulsive seizure.

The  dentate gyrus displayed 6.0~8.0Hz
(Phase 2) and 9.0~12.0 (Phase 3, 4) rhythmic
afterdischarge which was entirely independent
from that of the amygdaloid nucleus.

These findings of long-lasting potentiation in
the amygdalo-hippocampal synaptic transmission
following the tetanic stimulation and development
of afterdischarges in the dentate gyrus which
was independent from the amygdaloid complex
may represent an example of plastic changes in
a neuronal chain underlying the kindling pheno-
menon.

89



BEHTFIRA b OCRGEEMXTER YIMHER ﬁ
BXO—BTIH. BREOMRECERENETAIRENHYET

(kindling phenomenon) 1
(long-term
potentiation)
1,2) ,rat
416)
1
10)
(epi-leptogenicity)
11
Goddard 5) , Dclgado  Sevillano3)
(rcactive afterdischarge self
sustaincddischarge)



