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Fig. 1. Electrocorticographic tracings recorded from rats after injection of FeCl; solution into the left
sensorimotor cortex. A, B and C show the isolated spikes recorded 8 days after injection of FeCl, solu-
tion. D shows the spike and slow wave complexes recorded 43 days after the injection. In schematic
diagram, a dot indicates the injection site and numbers 1-7 indicate the position of the recording

electrodes.
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Fig. 2. Frequency of the isolated spikes in
electrocorticograms recorded at different
stages after injection of FeCl; solution. A
and B show the numbers per min of total
isolated spikes detected on the electrodes 1,2,
3 and 4 and those detected on the electrodes 5
and 6, respectively, as in Fig. 1. Each value
represents the mean + SEM corrected for one
electrode of 21-24 different rats.
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Fig.3. Increase in proportion of rats show-

ing the spike and slow wave complexes after
injection of FeCl, solution. Each point repre-
sents the percentage of 256 FeCl; solution-
injected rats.
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Fig. 4. Proportion of rats showing different
appearance pattern of the spike and slow wave
complexes. L, B and R indicate the different
electrocorticographic activities in which the
spike and slow wave complexes were dominant
on the left side, bilateral and dominant on the
right side, respectively. The activities 60([J),
90(4), 180(N) and 360 () days after injec-
tion of FeCl; solution into the left sensorimo-
tor cortex were determined in 43, 71, 92 and
97 rats, respectively. Each value represents
the percentage of rats.
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Fig.5. Changes in number of rats in different
groups. Each value represents the number of
rats determined in 247 rats 30([J), 60(A)
and 90 ( N ) days after injection of FeCl; solu-
tion.
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Fig. 6. Development in frequency of the
isolated spikes in rats in different groups.
Numbers per min of isolated spikes detected
on the cortex near the injection site ( © ) and
on the contralateral homotopic cortex (® )
were determined in electrocorticograms
recorded after injection of FeCl; solution.
Each point represents the mean of 9-17 differ-
ent rats.
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Fig.7. Frequency of different appearance of the isolated spikes in rats in different groups. Numbers
per min of isolated spikes detected unilaterally on the left side ([J) or right side(F4) or almost synchro-
nously on both sides (N ) were determined 15(A) and 45(B) days after injection of FeCl; solution into
the left sensorimotor cortex of rats. Each value represents the mean + SEM of 11-15different rats,
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Fig.8. Somatosensory evoked potentials (SEPs)
recorded from rats after injection of FeCl: solution
into the left sensorimotor cortex. A and B show
SEPs recorded from rats in groups L-1 and R-1,
respectively, 38 days after the injection. a and b
indicate SEPs recorded at the left and right corti-
ces, respectively. The arrow indicates the moment
of stimulation. Positivity at the different electrode
is shown as downward deflection.
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Table 1. Types of somatosensory evoked poten-
tials (SEPs) recorded from rats in different groups:
number of rats

Days gfter FeCl, solution-injected Saline-
injection and . injected
typeof SEP L2 L1 N Rl R2 " SW
1315
Biphasic 2 18 13 2 0 - 16
Monophasic 0 1 2 B 15 - 0
3160

Biphasic T4 1 0 0 nmon
Monophasic 0 ¢ 1 19 8 0 0

Biphasic and monophasic types were determined by configuration of
SEPs recorded at the cortex near the injection site of FeCl solution or

Table 2. Convulsion thresholds of rats at different
stages after injection of FeCl; solution, CoClz so-
lution or saline: number of injections

Days after ~ FeCl solution-  CoClz solution- Saline-

injection injected injected injected
0 6.140.4 6.840.5 6.7404
15 5.640.3° 3.140.2° 7.120.6
5 5.340.2" 3.840.3° 6.940.5

Each value represents the mean + SEM of 12-14 different rats. Signifi-
cantly different from the value of saline-injected rats as determined by
Student's ¢ test:*p<0.05; °p< 0.01; <p< 0.005.
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Electroencephalographic studies of iron-induced focal epilepsy
Nobuyoshi NISHIDA
Department of Physiology, Okayama University Medical School
‘ (Director: Prof. Y. Hori)

‘Electrocorticograms (ECoGs) and somatosensory evoked potentials (SEPs) were
recorded, and convulsion thresholds were determined in rats in which FeCl: solution
was injected into the unilateral sensorimotor cortex. Isolated spikes appeared immediately
after the injection of FeCl: solution in ECoGs of the cortex near the injection site and
the contralateral homotopic cortex. The injection of FeClz solution produced different
electrocorticographic features in which the frequency of isolated spikes was dominant
on the side ipsilateral or contralateral to the injection site or nearly equal on the two
sides. The spike frequency increased up to 30 to 50 days after the injection, and then
was almost constant in most of the rats up to 90 days after the injection. In rats
showing nearly equal spike activity on the two sides, there was a tendency for the
spike frequency to decrease gradually after 30 to 50 days. Most of the spike and slow
wave complexes appeared bilaterally one month or more after the injection in rats in
which the isolated spike activity was dominant on the side ipsilateral to the injection
site or nearly equal on the two sides. The proportion of rats showing spike and slow
wave complexes increased steeply until three months after the injection, and reached
36% of all the FeCl: solution-injected rats six months after the injection. In ECoGs of
these rats, isolated spikes were also detected. In rats showing dominant spike activity
on either side of the cortex, most of spikes appeared unilaterally, while in rats showing
nearly equal spike activity on the two sides and those showing spike and slow wave
complexes, the frequency of almost synchronous spikes on both sides was higher than
that of unilateral spikes. In rats showing dominant spike activity on the side contra-
lateral to the injection site, SEPs recorded at the cortex near the injection site were
devoid of the initial positive deflection and were monophasic. They were biphasic in
other FeCl: solution-injected rats. In rats showing only isolated spikes, abnormal
behavior was seldom observed, and convulsion thresholds were lowered. In most of the
rats showing spike and slow wave complexes, head nodding was observed. The induction
and development of epileptic focus by FeCl: solution are discussed.



