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Abstract

The effects of 3-aminopropylarsonate, an arsono analogue of GABA, was tested on the development of electrically-kindled amygdala
and on the expression of generalized seizure activity in electrically and NMDA fully amygdala-kindled rats. Intra-amygdaloid
microinjection of 3-aminopropylarsonate (10 nmol in 0.5 @ injection vehicle) inhibited electrical epileptogenesis by keeping the seizure
score at or below stage 1 on the Racine scale, and the afterdischarge duration (ADD) at or below 19.70 + 4.59 s. The effect was
reversible after withdrawal of the drug, since the animals developed a generalized seizure activity when kindling stimuli continued in the
absence of drug. In fully electrically kindled animals with stage 5 amygdala-kindled seizures, the drug increased afterdischarge threshold
(ADT) by 30-70%, without any effect on mean seizure score or ADD. The changes were reversible after 7 days. In fully NMDA-kindled
rats, intra-amygdala administration of 3-aminopropylarsonate (10 nmol\O.5 IA) 20 min before injection of NMDA (4 nmol/O.5 pl)
reduced the seizure score from 3.80 + 0.37(5) on the Racine scale to 0.83 + 0.40(6) ( P < 0.01). The effect was partially reversible after
washing with phosphate buffer. 2-Amino-4-arsonobutyrate, the analogue of glutamate, had no effect on seizure score following treatment
with the same concentration of the drug and the same route of injection. The inhibitory effect of 3-atninopropylarsonate on NMDA
kindled activity was dose-dependent, since higher doses of NMDA reduced the effect of the drug. The effect of 3-aminopropylarsonate
was also selective to NMDA receptors since it had no effect on kainate-induced seizures. With both models of kindling, no gross
behavioral abnormalities were observed 3–6 months after treatment with the drug. These findings show the potent antiepileptogenic and
anti-convulsant activity of the arsonoanalogue of GABA which appears to be non-toxic and therefore potentially useful as the basis for
developing a new family of clinically useful anticonvulsants for treating epilepsy.

Keywords: 3-Aminopropylarsonate; 2-Amino-4-arsonobutyrate; Epileptogenesis; Electrical kindling; N-Methyl-~ aspartame;Seizure; y-Aminobutyric acid;
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EFFECT OF 3-AMINOPROPYLARSONATEON EPILEPTOGENESIS
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Fig. 1. The development of electrical kindling and its inhibition by 3-aminopropylarsonate. Values shown are mean seizure responses and afterdischarge
durations, following repeated daily stimulation. Values are mean + S.E.M.; n = 5 except where indicated in parentheses. Statistical significance was
assessed using Student’s t-test. Control animafs received buffer phosphate (B. Ph) 0.5 @ 20 min before stimulus, and treated animals received an
intra-amygdaloid injection of 3-aminopropykrsonate (1-a-3-ArsP) 10 nmol, 0.5 f-d. Following 8 daily injections the drug was discontinued and was
replaced with phosphate buffer.
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Fig. 2. The influence of 3-aminopropylarsonate on the parameters of fully electrically kindled arnygdala seizures (percentage change in after-discharge
threshold (ADT), mean seizure score (MSS) and afterdischarge duration (ADD)). Values shown are mean ~ S.E.M.; n =5. B.Ph, phosphate buffer; l-a-3
ArsP, 3-aminopropylarsonate.
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Table 1
The maximal seizure score and the number of injections to MSS follow-
ing repeated focal NMDA administration

Animal Maximal seizure score No. of injections to
maximal seizure score

N1 4 18
N2 5 15
N3 4 14
N4 5 22
N5 3 15
N6 5 21

Mean~ S.E.M, 4.17 tO.40 (6) 16.00+ 1.44 (6)

Animals (NI–N6) were given daily focal intra-amygdaloid microinjection
of NMDA 4 nmol in 0.5 I.Llphosphate buffer. The maximal seizure score
reached the number of injections to maximal seizure stage is shown for
each animal.
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Table 2
Influence of 3-aminopropylarsonate and 2-amino-4-anonobutyrate on
seizure score of NMDA kindled animals

Pre-treatment Treatment Seizure score

A:
Buffer phosphate NMDA (4 nmol) 3.80+0.37 (5)
3-a-Propyl arsenate NMDA (4 nmol) 0.83+0.40 (6) “ “
(1-3 days)
Buffer phosphate NMDA (4 nmol) 2.50+0.17 (14) “
(l-7 days after 3-a-P. arsenate)

B:
Buffer phosphate NMDA (4 nmol) 3.80+0.37 (5)
2-a-4-Arsono butyrate NMDA (4 nmol) 3.77+0.40 (9)
(l-3 days)
3-a-Propyl arsonate NMDA (4 nmol) 1.56t0,29 (9) *
(1-3 days after 2-a-4-Ars. But.)
Buffer phosphate NMDA (4 nmol) 2.67+0.14 (12) *
(1-4 days after 3-a-P. arsenate)

All animafs were fully kindled with NMDA (4 nmol in 0,5 pl vehicle).
The effect of the arsono analogues was tested following a single focal
micro-injection of NMDA. Control animals were treated with the same
volume ‘of buffer phosphate 5 min before injecting NMDA (4 nmol),
Values are mean t S.E.M. for the number of experiments indicated in
brackets, A total of 6 NMDA kindled animals was used for these
experiments, with multiple injections as indicated by ‘n’. These six
animals are identified (maximal seizure score) in Table 1. The periods
indicated above (e.g. 1–3; 1–7) are the time ranges in which the repeated
injections were made.
Block A shows 3-APA treatment, with control phosphate buffer injections
before and after this treatment. Block B shows treatment with 2-a-4-
arsonobutyrate, followed by 3-APA, with control phosphate buffer injec-
tions before and afterwards.
Significance of differences between control and treated were assessed
using Student’s t-test. ‘ F’< 0.05; “ * P s 0,01,
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Fig. 3. Influence of 3-aminopropylarsonate on mean seizure score of fully NMDA-kindled animals. Animals were focafly pretreated with 3-aminopropy-
larsonate (10 nmol in 0.5 pl) 5 min prior to injection of different doses of NMDA (4–40 nmol) or kainate (4 nmol). Control animals were injected with the
same volume of phosphate buffer 5 min prior to injection of NMDA or kainate. Values shown are mean seizure responses ( ~ S.E.M.) for the number of
experiments indicated in parentheses. Significance of differences between 3-aminopropylarsonate-treated and buffer-treated controls were assessed using
Student’s t-test. K + Ars.P. = kainate plus 3-a-propylrrrsonate.
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