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Experimental and Clinical Study of Pathogenesis of Febrile Convulsions:
The Role of Vasopressin, Somatostatin and GABA

Sachiko NAGAKI
Department of Pediatrics (Director: Prof. Yukio FUKUYAMA)
Tokyo Women's Medical College

In order to further elucidate the possible role of arginine-vasopressin (AVP), somatostatin (SRIF)
and y-aminobutyric acid (GABA) in the pathogenesis of epileptic disorders in childhood, we studied and
compared:

1) the change in immunoreactive AVP (IR-AVP), immunoreactive SRIF (IR-SRIF) and GABA in rat
brain before and after ultra-red light (UR) induced febrile convulsion (FC), and 2) the changes in
IR-AVP concentration in plasma and cerebrospinal fluid (CSF) and IR-SRIF in CSF of patients
presenting with FC.

The results were as follows:

1) Of 35 rats (male Wistar, 16 days old) irradiated UR, 29 developed generalized seizures. The 6
rats which did not develop generalized seizures by 3 min after UR irradiation, were killed by
microwave irradiation. Rats with generalized seizures were killed at time of initiation of seizures and
at 2, 6, 24 and 48 h after seizures. Non-irradiated rats served as controls. Excised brain was dissected
into 4 regions (amygdala, hypothalamus, cortex and hippocampus) and IR-AVP and IR-SRIF
concentration were measured. IR-AVP concentration in hypothalamus increased at 3 min after UR and
decreased at 2 h and 6 h after the seizures. IR-SRIF concentration increased in cortex and hippocampus
at 3 min and upon seizure initiation. GABA concentration increased in all regions at 2 h and 6 h after
seizures.

2) IR-AVP concentration in plasma of patients with FC was significantly increased compared to
that in patients with a history of FC (i.e. had an episode of FC over a month ago), patients with fever
alone or in patients with epilepsy. IR-SRIF concentration in CSF of patients with FC were higher than
that of patients with epilepsy.

These results suggest that AVP, SRIF and GABA may be involved in the pathogenesis of FC.
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Fig. 1 a: Immunoreactive arginine vasopressin
(IR-AVP) content in rat brain

Each bar denotes mean per cent value as in
control.

[ 3min, {110, = 2A, 6h, 74 12h, 24
h: *p<0.05, **p<0.01.

b : Immunoreactive somtostatin (IR-SRIF) con-
tent in rat brain )

Each bar denotes mean per cent value in control.
[ 3min, ][] 0, =5 2h, 6h, 12h, 24
h; *p<0.05, **p<0.01.

¢: y-aminobutyric acid (GABA) content in rat
brain

Each bar denotes mean per cent value in control.
(1 3min, [[[T] 0, =2 2, 6h, 12h, 24
h; *p<0.05, **p<0.0L
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Fig. 2 Immunoreactive arginine vasopressin (IR-
AVP) content in human plasma
A: febrile convulsion 9.3%2.2pg/ml (M. +S.E.
M.), B: history of febrile convulsion, fever (—)
1.0+0.3pg/ml, C: history of febrile convulsion,
fever (+) 1.7%+0.3pg/ml, D: fever only 2.8+0.8
pg/ml, E: epilepsy 2.7+1.7pg/ml, F: fever (—)
(control) 1.3%0.2pg/ml, *p<0.05, **p<0.01.
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Fig. 3 Immunoreactive arginine vasopressin (IR-
AVP) content in plasma of patients with febrile
convulsions at varied time points after the occur-
ance of a seizure
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Fig. 4 The gel-filtration profiles of human cere-
brospinal fulid (CSF)
Pooled human CSF extracts applied onto a Se-
phadex G-25column (1.5X75¢cm) eluted with 1N
acetic acid. The colume was calibrated with Blue
Dextran (V,), synthetic arginine vasopressin
(AVP) and methlene-blue (V).
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Fig. 5 Immunoreactive somatostatin (IR-SRIF)
content in human cerebrospinal fluid (CSF)
1: febrile convulsion 97.4+4.4pg/ml (M. =SE.
M.), I : epilepsy 80.8+3.6pg/ml, III : meningitis/
encephalitis 85.5+3.2pg/ml, IV : non-convulsive
disorders 87.7+4.9pg/ml, *p<0.05.
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Fig. 6 The gel-filtration profiles of human cere-
brospinal fluid (CSF)
Pooled human CSF extracts applied onto a Se-
phadex G-50column (1.5X80cm) eluted with 1N
acetic acid. The column was calibrated with Blue
‘Dextran (V,), synthetic somatostatin 28
(SRIF28), synthetic somatostatin 14 (SRIF14)
and methyleneblue (Vt).
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