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Summary

In 12 rhesus monkeys the injection of alumina cream into the temporal cortex, amygdala or
hippocampus induced seizures after a latent periods of six weeks to three months. Clinically the
attacks are characterized by an arrest of movement, staring, unresponsiveness to most stimuli,
wandering conjugate eye movements, automatisms, twitching of the contralateral ear and less
commonly vocalization, chewing, hiccoughing, vomiting, adversive head movements and twitching
of the face. The spiking from the amygdala and hippocampus, which usually fire together, pro-
pagates to the temporal cortex and multiple subcortical structures including the hypothalamus,
anterior perforated space, anteromedial thalamus, cingulate gyrus, putamen, globus pallidus,
subthalamus and mesencephalic reticular formation: from the temporal cortex to the amygdala and
hippocampus, and secondarily to the diencephalic structures. There is a fairly consistent sequence
of preferential propagation. Although spiking occurs in the temporal cortex, amygdala and hip-
pocampus at different times, no specific stifuctural correlation with clinical manifestations could be
established. The interictal spikes tended to remain within the temporal lobe, and were influenced

~.:by sleep. Generalization of the seizures usually occurs from progressive involvement of more and
more subcortical and cortical structures.

Key words: alumina cream, amygdala, experimental epilepsy, hippocampus, temporal
cortex, temporal lobe seizure
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Fig. 1 Brain sections of 12 monkeys, showing the
locations of injected alumina cream (arrows),
which developed epileptogenic foci
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Fig.2 A series of tracings to show the propagation of sporadic spiking from the temporal tip (M 12), from the

second temporal convolution (M 15), the amygdala (M 19) and the hippocampus (M 20).

The following ab-

breviations are used in this and other figures: AGC anterior commissure, Am amygdala, APS anterior perforated
space, AT anterior temporal cortex, C central cortex, CG cingulate gyrus, CL nucleus centralis lateralis, Coli
colliculus inferior, CS colliculus superior, EG electrooculogram, EKG electrocardiogram, EMG electromyo-
gram, F frontal cortex, Fo 1 Hl field of Forel, GP globus pallidus, H hippocampus, HG hippocampal gyrus,
Hy hypothalamus, IC internal capsule, MD nucleus medialis dorsalis, MRF mesenéephalic reticular formation,
NC nucleus caudatus, Pf nucleus parafascicularis, PT posterior temporal cortex, Put putamen, RN nucleus
ruber, Sb nucleus subthalamicus, The thalamus (VA nucleus), VA nucleus ventralis antenor, VI nucleus

ventralis inferior, VL nucleus ventralis lateralis
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Fig. 3 Sketches to show the site of alum application (cross hatched) and electrode positions both cortical and

subcortical (M 21)
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Fig. 4 A series of tracings to show a focal Metrarol induced seizure (M 21), clinically characterized by akinesia
and staring (A), conjugate eye movement and short automatism (B), respiratory arrest (C) and loud vocaliza-
tion, chewing and movement of the extremities (D)

Fig. 5 A photograph to show mastication and abnormal movement of the left upper extremity during a focal
Metrazol-induced seizure in the same monkey (M 21). A mirror was placed on the EEG machine. Copied from

a cine-photograph
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Fig. 6 EEG tracing to show early propagation of a hippocampal seizure (M 18)
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Sites of Propagation from Subcortical Epileptic Foci
( Analysis of 79 seizures in 6 monkeys )
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Fig. 7 Graphs to show the sites and timing of propagation from subcortical foci. When the numbers are small,

the figures are given in ratios

MOOEHEEIIRL, KELICESREIZAZZ LY
HIE, Wk, IRER, AEREOECEIXMLBES -
ELd 5.

BRKEIBEICHET S L3 TE R Lo, B
PR T RIS 50T, BAROBEELRIBShT
WTEh S Z Lixv. BILIRERES - TELT
BH, BBEIIHEEERGT 22 Lk, IREBLM
FERFERDORIETERL, 450 13>, #hn-.
CER RIS TRETR L. IR L EOE/E,
BRI L BIEFOF L ORBOES, ThbL, EH -
BECEROMM LAEET 5. LETBRIE~ETT 5
& BRI OBEES OBfENE b, EEE L
TTRALERL, 2VWic2EoBEERAERECE
5. TORIEZ, Fbhic, BNk, Hbeg HErs
T5.

v & B
HIEIE L RT3 I?Eﬁ%iﬁ, F 7%, neocortex,

- B0,

amygdala, hippocampus DWWFhIC £ E3 H » T 4, Ml
SRIET AP ARSI T 5.

COZHEER, RIEOHRICEVckEs BE » 3
b, BIEERZOWTFRPBAE T THIO%L LoRET
EWET N TR RIEROMBAE A S, LaL, [SEEN
~OERFICBE LT, BIEERIMUREEE»SE T
BaEL, NARTESE, 374bb, amygdala, hippo-
campus AN B4 LB L TRE LVHERS SR
%, T OFRIZERL S WBEIES OREE ~F B ik
MEERE OIBRICE S LD LELBNS. Amygdala »
hippocampus DFIET, HMOHEE ~ENEER L LR
stria terminalis, fornix 2AEBE R EFE LT
Wh7ed LEZ b, b, neocortex ~DEE L
Lhic, B—RKEREBRL TS LEMRShS, oF
2, KRIMEEERED putamen, globus pallid;xs, nucleus
caudatus, nucleus subthalamicus 2~ DN NEETH
5. HMURBEER»HIX, Fflo amygdala & hippo-
campus ~OEHHBE—LE X Sh, BR~E, Zoh

— 261 —

NI | -El ectronic Library Service



The Japan Neurosurgical Society

Sites of Propagation from Neocortical Epileptic Foci
{ Analysis of 33 seizures in 4 monkeys )
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Fig. 8 Graphs to show the sites and timing of propagation from neocortical foci
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