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Fig. 1. EEGs of hyperactivity and running / circling patterns in a Group A rat.

NMDA, N-methyl-D-aspartate ; LMCO, left motor
formation ; REF, reference electrode'

cortex ; LMRF, left mesencephalic reticular
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Fig. 2. EEGs of GTCS in a Group A rat.

In the rat, GTCS appeared initially at 10 min 20 sec after NMDA microinjection. GTCS,
generalized tonic-clonic seizures ; NMDA, N-methyl|-D-aspartate ; LMCO, left motor cortex ;

LMRF, left mesencephalic reticular formation ; REF, reference electrode

")



TANAED ST XXV 20056

%3 . MRF OBEBIZE24 GO HA Fh=a—
FERBEBOEHEL V1. 0mn EFIZREY (T
foo E5ICKINBZEESNE & /PR EICHY T
PHERIIAVEMEREL, BELEEER
el

EKE1TWEIv b2 A (0=8). B (n=10),
C (n=10) o 3 BIZ4rF. ABEIZIZ NMDA 10
nmol %, B#EEIZIX NMDA 2nmol%, 7z, C
BICX saline &WMEITAL. 162HOITEHE
i &= BB L /-, NMDA O #ME{F AIX30G ©
HHEORBEMNHA Fh=a—-FKH»B1.0
mm F 7712 U 7R THEFTL 7z, NMDA &
saline IZHRL. FARHA Fh=a—-5»5
EFStEHALLE. M 202 Yy UERD
TESLOL | OEETHEALL, BB, CH

SS (15 min after injfection)

IZXfL Tl saline 1.0 1 1 #FUAETEAL L,

EE 1 Tix. NMDA O HMBEFEAEZD 5155
BMoTy bOTES I UMEELEBEL .
EER 2 T, BEICHL T, FARTIELS.
3043, 455 DRER TEORWE DEFHBEEA 1.
FHHIIBEBEOKN 550cm F5 T, 6 XDE
PORIBRERD L THEA, EBR2 T,
ZhZh, NMDA OHMBEFEAED 5155, 30
FBIVHBFOREATERNHEEX. ZOBD
7w OB LUMBELEBBL .

2GR

Fig.1!X NMDA 10nmol Z##HEAL 7= ABD
IEORETH 5 Fie 1,2 HLULIZFE—
79 bDF—KXTH ), NMDA iEA#%628 D

) continued
LMCO—REF - B
LMRF—REF y ﬁw
HYPERACTIVE  GENERALZED  CLONIC
TONIC
SS END
. v
) |
AWM A AW A A WA ATy AWV WYL v ~/ 'M/MM
cLONIC MOTOR ARREST _ltoogv
2sec

Fig. 3. EEGs of GTCS elicited by sound stimulation at 15 min after NMDA injection.
Sound stimulation(ss) applied at 15 30 and 45 min after NMDA injections could induce

hyperactivity, running/circling, and GTCS.

These seizure patterns and their EEG findings
observed in Exp. 2 were almost identical to those observed in Exp. 1.

GTCS, generalized

tonic—clonic seizures ; NMDA, N-methyl-D-aspartate ; LMCO, left motor cortex ; LMRF, left

1)

mesencephalic reticular formation ; Ref, reference electrode ; SS, sound stimulation'’.
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Table 1. The incidence of the seizure patterns induced by NMDA injections in each Group

(Exp. 1).
hyperactivity running/circling GTCS
Group A 8/8 ) 8/8 7 58
(10 nmol, n=8) - - * %
Group B 9/10 8/10 0/10
(2 nmol, n=10)
*ok ok
Group C 0/10— — 00— - o010 -

(saline, n=10)

Seizures were classified into 3 patterns:

hyperactivity,

running/circling and GTCS

(generalized tonic-clonic seizures), and the incidence was analyzed using Fisher’s exact

probability test among Groups A, B and C .

NMDA, N-methy|-D-aspartate ; GTCS, generalized

tonic—clonic seizures. *P<0.05, ##P<0.01 by Fisher’s exact test'.
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Table 2. The incidence of the seizure patterns induced by sound stimulation in each Group

(Exp. 2).
hyperactivity » running/circling GTCS
Group A 8/8 ] 7/8 ) 58 ——
(10 nmol, n=38) ok | dok *k [k * |%
Group B 3/10 0/10 0/10
(2 nmol, n=10)
Group C 010 — 010 — o010 -

(saline, n=10)

Sound stimulation induced seizures were classified into 3 patterns: hyperactivity, running/
circling, and GTCS. For each figure, the numerator indicates the total number of rats
which showed the seizure pattern induced by sound stimulation applied at either 15, 30, or
45 min after the end of NMDA injections. The incidence was analyzed using Fisher’s exact
probability test among the three groups.  GTCS, generalized tonic—clonic seizures ; NMDA,
N-methy|-D-aspartate. #P<0. 05, #kP0.01 by Fisher’s exact test' .
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Fig. 4. EEGs of hyperactivity, running/circling and GTCS patterns in a Group A rat.

GTCS, generalized tonic-clonic seizures ; AMPA, « -amino-3-hydroxy-5-methy!-4-
isoxazolepropionic acid ; LMRF, left mesencephalic reticular formation ; LAM, left amygdala ;
LMCO, left motor cortex ; REF, reference electrode™ .
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SOUND STIMULATION (Group A)
SS (30 min after injection) continued
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Fig. 6. 'EEGs of hyperactivity and GTCS elicited by sound stimulation at 30 min after AMPA
injection.

GTCS, generalized tonic—clonic seizures ; AMPA, a -amino-3-hydroxy-5-methyl|-4-

isoxazolepropionic acid ; LMRF, left mesencephalic reticular formation ; LAM, left amygdala

. LMCO, left motor cortex ; Ref, reference electrode ; SS, sound stimulation™ .
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Table 3. The incidence of the seizure patterns induced by AMPA injections in each Group (Exp.

1).
hyperactivity running/circling GTCS AMKS
Group A 1515 — 13/15 ) 415 1 815
(10 nmol, n=15) - - * |% ook ek
Group B 15/15 10/15 0/15 0/15
(2 nmol, n=15)
% ok % %
Group C 0/15——  015—— 015 — 015 —
(saline, n=15)

Seizures were classified into 4 patterns; hyperactivity, running/circling, GTCS and AMKS.

AMPA,
clonic seizures ; AMKS,
Fisher’s probability exact test'™ .
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Table 4. The incidence of the seizure patterns induced by sound stimulation in each Group
(Exp. 2). .

hyperactivity running/circling GTCS AMKS

Group A 15/15 7 14/15— ) 6/15 - 0/15
(10 nmol, n=15) (6,7,2) |, , |, 6,7D) |, 1,330 |, |, (0,0,0)

Group B 5/15 0/15 0/15 0/15
(2 nmol, n=15) (3,2,0) (0,0,0) (0,0,0) (0,0,0)
Group C ois — o015 — ons  — o5
(saline, n=15)  (0,0,0) 0,000  (0,0,0) 0,0,0)

Sound stimulation-induced seizures were classified into 3 patterns: hyperactivity,
running/circling and GTCS. in Group C, no behavioral or EEG changes were elicited by
sound stimulation. The figures in the parentheses are the numbers of rats which showed
the seizure induced by sound stimulation applied at 15, 30, and 45 min after the AMPA
injection. GTCS, generalized tonic-clonic seizures ; AMKS, amygdala kindling seizure
patterns ; AMPA, a -amino-3-hydroxy-5-methy|-4-isoxazolepropionic acid. *xP<0.01 by
Fisher’s exact probability test™ .
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Abstracts

Effects of microinjections of a single 2 or 10 nmol dose of N-methyl-D-aspartate (NMDA)
or a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) into the unilateral
mesencephalic reticular formation (MRF) on behavior and electroencephalogram were
examined in rats (n=48) during a 15 min period (Exp. 1), and subsequent effects of
sound stimulation with key jingling applied at 15, 30, and 45 min after the injections
were observed (Exp. 2).

I . NMDA microinjection

The microinjections of 2 nmol dose of NMDA (n=10) induced hyperactivity (9 of 10
rats) and running/circling (8 of 10 rats) in Exp. 1, and hyperactivity (3 of 10 rats) in
Exp. 2. Moreover, the microinjections of 10 nmol dose of NMDA (n=8) induced not
only hyperactivity (8 of 8 rats) and running/circling (7 of 8 rats) but also generalized
tonic-clonic seizures (GTCS) (5 of 8 rats) in Exp. 1; these seizure patterns were also
elicited by sound stimulation in Exp. 2. The seizure patterns were accompanied
by electroencephalographic seizure discharges in the MRF and the motor cortex.
In contrast, the control group rats (n=10) which received a single dose of saline
microinjection into the unilateral MRF showed no behavioral or electroencephalographic
changes in both Exp. 1 and 2. These findings suggest that the MRF has an important
role in the development of GTCS, which follows hyperactivity and running/circling,
and that potentiation of excitatory neurotransmission in the MRF participates in the

development of audiogenic seizures as well as GTCS.

16



TARPAED 2T XXV 20055

I. AMPA microinjection

The microinjections of a 2 nmol dose of AMPA (n=15) induced hyperactivity (15 of 15
rats) and running/circling (10 of 15 rats) in Exp. 1, and hyperactivity (5 of 15 rats)
in Exp. 2. Moreover, the microinjections of a 10 nmol dose of AMPA (n=15) induced
hyperactivity (15 of 15 rats), running/circling (13.of 15 rats), generalized tonic-clonic
seizures (GTCS) (4 of 15 rats), and amygdala kindling-like seizures (AMKS) (8 of
15 rats) in Exp. 1; electroencephalographic seizure discharges were predominantly
observed in the MRF during hyperactivity, running/circling and GTCS, while those 4
predominantly observed in the amygdala were during AMKS. In Exp. 2, hyperactivity
(15 of 15 rats), running/circling (14 of 15 rats) and GTCS (6 of 15 rats) were elicited by
sound stimulatidn, although AMKS were not. The control group of rats (n=15) which '
received a single dose of saline microinjection into the unilateral MRF showed no
behavioral or electroencephalographic changes in both Exp. 1 and 2. These findings
suggest that potentiation of excitatory amino acid neurotransmission induced by
AMPA injection into the MRF plays an important role not only in the development
of hyperactivity, running/circling, GTCS and AMKS, but also in the development of

audiogenic seizures.
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