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Fig.1. Primary epileptic seizure discharges induced electrically in a unilateral striate cortex, and
the projected seizure discharges developed in the mirror site. In an inset, 1 and 2 show the
symmetrical points in the surface of the bilateral striate cortices on which recording electrodes
were separately placed. R, the right side; L, the left side; ST. 1 and ST. 2, two stimulating
electrodes placed on the cortical surface. Following a stimulus train of 10-sec duration (square
pulses of 0.2 msec, 20 V and 6 Hz) delivered by ST. 2, a train of seizure discharges lasting for about
104 sec (primary seizure discharges) was induced in the stimulated site (primary site). Arrows
indicate the beginning and end of the seizure-inducing stimulation. The primary seizure discharges
showed a tonic-clonic pattern. The tonic phase is seen in BI-DI, and the clonic phase in EL
Concomitantly with the primary seizure discharges, a train of projected seizure discharges showing
a similar pattern to the former was elicited in the mirror site (projected seizure discharges) (B2-
E2). Before, during and after the primary seizure discharges, single shocks eliciting direct cortical
responses (DCRs) were simultaneously delivered at 0.3 Hz to each of the primary and mirror sites
through ST. 1 and 2, respectively. Dots represent the instance at which the single shocks (square
pulses of 0.1 msec and 10V) were applied. Negativity is recorded as upward deflection in this and
all subsequent figures.

AL, WMROEEBRTHREDRL > T, T4b5 56 T B, BRI TR % OBRFEOEL O E

By KER R 32 [l 0D KBTI, FAMRIEEORE D &
BRI —EO BRSO WA A L, REERERO
RTETEGWE, 22 TIORSEREROSEOR
fEdE Sy — i3, ERPERIER &SR ZRE R
PRy —>ERLE (M1, B2~E2), FRX TR
D& o REERER S TREL L REHEREN, &
R 2,50 O 24 BOEBR CIRERERFRESEL

BETL b BN L»ER S Lr 2/, 20T
e AT RV R A AR Tl TRAE R RS
el LWFREND, ZORFEELBEMERERICD
W, 01 EBE0EERICBT S8R REEOMEL
OEOFEHERMALINEL, 20T EXGT 5 RS
FEHOFERR T 328G (S—r7—-Y) T
HobT L, 24 BORET 12~63% (FF 31%) DOfE



394

X #®
A
’ICCTIM.
]
/
/
ICTAL
- ) A
—_ P 'M
v
¢ / / P
mmm—m— e
v W
i“u__—""—
—— ———
JI.,Q__________
~_—
POSTICTAL
J !
[ -
-'M_/_———_’——-’ ‘M——/— 1mV
| 4 i_/ / -
10ma
B [+
wV L)\
2.0
8 3
-3 & 5t
w 8
S 2 Lop
2 E
E 5
- Y
g 3
z < o5t
o
PREICTAL ICTAL POSTICTAL PREICTAL ICTAL POSTICTAL
<
w 15 I 2.0
g <
2 1.0 ~ s 15
: | 8
3 05 S Lot
< =
S
L §
[) % o5l

Fig. 2. Marked suppression or disappearance of DCRs during primary seizure discharges, and

unchanged DCRs during projected seizure discharges. Set A is a collection of specimen records of
DCRs traced on an oscilloscope before, during and after primary seizure discharges in a
representative experiment. In each of a-g, the upper and lower traces are records from the mirror
and primary sites, respectively. «, dendritic potential (DP); », after-positivity (AP); * and * *,
spontaneous individual waves composing the primary and projected seizure discharges; * * %, the
convulsoid responses; L__| , an example of the neutral period. The seizure-inducing stimulation
was 20 V, 0.2-msec pulses at 6 Hz for 10 sec. Single shocks for eliciting DCRs was 8 V, 0.1 msec
pulses at 0.5 Hz. In the primary site, when a single shock was delivered during the individual
neutral period, only convulsoid responses similar to the spontaneous individual waves of the seizure
discharges were usually elicited (b and ¢). However, when a stimulus was delivered at the neutral
stage of the tonic phase of lower amplitude, no responses were often elicited (e). When the stimulus
was given during the neutral stage of the clonic phase, only a markedly suppressed DP was always
evoked (f, compare with a). APs were never elicited throughout the primary seizure discharges. On
the other hand, in the mirror site, whenever single shocks were delivered during individual neutral
periods of the projected seizure discharges, only a DP accompanied by AP was elicited ; these
DCRs remained almost unchanged in size during the seizure discharges (b, ¢, e, and £, compare with
a). Also, after the cessation of the projected seizure discharges, DCRs in the mirror site were almost
constant (g and h). In set B, the amplitudes of DCRs in the primary and mirror sites in the same
experiment as in set A are shown in graphs of 0—© and —®, respectively. The average
amplitude of consecutive 5 DCRs are serially plotted with the standard deviation. During the
primary and projected seizure discharges ICTAL), however, the DCRs which were elicited during
the spontaneous individual waves (composing the seizure discharges) were excluded from analysis,
and only the DCRs evoked during the individual neutral periods were plotted in graph. Moreover,
when the convulsoid responses alone were seen in the primary site, the amplitudes of DCRs were
represented as zero, because both DPs and APs were assumed not to be elicited at all in such
responses. Specimen records in set A were obtained at the stages indicated with corresponding
alphabets in these graphs. In set C, data from another experiment are shown. The seizure
discharges lasting for about 125 sec were induced in the primary site by stimulation of 20V, 0.2
msec pulses at 6 Hz for 10 sec. Simultaneously, the projected seizure discharges were developed in
the mirror site. Single shocks of 10 V, 0.1 msec pulses at 0.5 Hz were delivered. In this graph, the
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amplitudes of DCRs in the Mirror site alone are plotted in the same manner as in set B. Only a DP
accompanied by AP was élicited during the individual neutral perloqls of the projected seizure
discharges, though these DCRs were almost constant in arpphtude. In this experiment, however, the
DCRs gradually increased in amplitudes after the cessation of the projected seizure discharges.
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Fig. 3. Marked suppression of DCRs or appearance of the convulsoid responses in the mirror site
during the independent seizure discharges. Set A represents seizure discharges in the primary site
(upper traces of 1) and independent seizure discharges developed in the mirror site (lower traces of
2). Arrows (1) indicate the beginning and end of seizure-inducing stimulation (0.2 msec, 30 V, 6 Hz
and about 7 sec). Dots represent the instances at which single shocks (0.1 msec, 15V and 0.3 Hz)
were applied simultaneously to the primary and mirror sites. At the early stage of the primary
seizure discharges, the projected seizure discharges were induced, and subsequently the independent
seizure discharges were generated in the mirror site (the mark of — beneath trace c-2 shows the
beginning of the independent seizure discharges). The latter outlasted the primary seizure
discharges. Traces a-f are continuous. Sets B and C are presented from the same experiment as in
set A. Refer to Fig. 2 for marks and arrangement in these figures. Specimen records in set B were
taken at the stages indicated with corresponding alphabets in sets A and C. In the middle of set C,
the upper and lower straight lines represent ictal periods in the primary and mirror site,
respectively. The lower thick line shows the ictal period of the independent seizure discharges. In
the primary site, the convulsoid responses similar in wave form to the individual waves of the
primary seizure discharges were usually elicited when a stimulus was given during the neutral
period (upper traces of ‘b’, ‘c’, and ‘d’ in set B). On the other hand, in the mirror site, both DPs and
APs were suppressed during the projected seizure discharges (the lower trace of ‘b’). Then, almost
simultaneously with the beginning of the independent seizure discharges, the DPs were markedly
suppressed and the APs almost disappeared (the lower trace of ‘c’). During the independent seizure
discharges, the convulsoid responses similar to the individual seizure waves were elicited instead
of DCRs, whenever a stimulus was given during the neutral period (lower traces of ‘d’ and ‘f’). DCRs
in the mirror site gradually recovered after thd termination of seizure discharges (lower trace of
‘g"). In addition, notice that DCRs in the primary and mirror sites were enhanced at the late stage
of the postical period (i’ in set B and graphs in C).
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Fig. 4. Disappearance of DCRs in the primary site and mild suppression of DCRs in the mirror site
during their seizure discharges. Sets A and B are obtained from an experiment. Refer to Fig.2 for
marks and arrangement in these figures. In set A, no response was elicited when single shock was
given during the neutral period at the clonic phase of the primary seizure discharges (the upper
trace at ‘e’). Furthermore, notice in sets A and B that DCRs in the mirror site were mildly
suppressed throughout the projected seizure discharges (the lower trace of ‘b’, ‘d’ and ‘e’; @—@ of
ICTAL in B), and recovered after the termination of seizure discharges (the lower trace of ‘f’, ‘g’
and h’; &—e of POSTICTAL). Set C is presented from another experiment. The amplitudes of
DCRs in the mirror site alone are plotted in the same manner as in Fig.2C. Notice here that the
amplitudes of DCRs in the mirror site recovered to the preictal height at the late seizure stage.
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Fig.5. Marked suppression of DCRs in the primary site during seizure discharges and their
enhancement in the mirror site during and after projected seizure discharges. Sets A and B are
presented from an experiment. Refer to Fig. 2 for marks and arrangement in these figures.
However, in each of ‘a-f' in set A, the upper and lower traces are records from the primary and
mirror sites, respectively. In trace ‘c’ in the primary site (the upper trace in set A), only a DP far
smaller than controls (the upper trace of ‘a’) was elicited when a stimulus was given at short
interval after the appearance of individual waves of the primary seizure discharges. Furthermore,
in sets A and B, DCRs in the mirror site were consistently enhanced during and after seizure
discharges (the lower trace of ‘b’, ‘c’, ‘¢’ and ‘f’, compare withthe lower trace of ‘a’ during —e

in B). ’
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Abstract

To obfain convenient and reliable indexes suggesting development of autonomous epilepto-
genicity, changes of direct cortical responses (DCRs) in the primary focus having the epilepto-
genicity were compared with those in the mirror focus, which had been generally regarded as
having no autonomous epileptogenicity. In acute experiments with the rabbits, a train of pri-
mary seizure discharges of tonic-clonic phases was electrically induced in a unilateral visual
cortex, which was followed almost simultaneously by a train of projected seizure discharges in
the contralateral mirror site. Single shocks eliciting DCRs were delivered at 0.3 or 0.5 Hz to the
bilateral visual cortices before, during and after seizure discharges. In the primary focus, the
dendritic potentials (field EPSPs) and after-positivities (field IPSPs) of DCRs were markedly
suppressed in amplitude or disappeared during the seizure discharges. The DCRs recovered
gradually after the termination of seizure discharges. Instead of DCRs, the so-called ‘convulsoid
responses’ were usually elicited by single shocks in the primary focus during the seizure dis-
charges. The convulsoid response represents a general term for the responses similar in wave
form to individual spontaneous waves of all classes of seizure discharges. In the mirror site,
DCRs showed three different behaviours such as unchangeness, enhancement or suppression
depending upon the cases examined during the projected seizure discharges, and the convulsoid
responses similar to individual waves of the primary or projected seizure discharges were not
elicited. In a few cases, however, a train of independent seizure discharges was induced in the
mirror site. During this type of discharges, DCRs were markedly suppressed or disappeared and
the convulsoid responses were usually elicited, alike in the primary focus during the seizure
discharges. Eventually, it was concluded that the elicitation of convulsoid responses is the most
reliable index to suggest a development of autonomous epileptogenicity. Suppression or dis-
appearance of DCRs is regarded as the supplementary indexes omening the development of
autonomous epileptogenicity. These indexes may be useful for identification of the secondary
epileptogenesis in the mirror focus.



