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Abstract

A new tryptamine analogue, N-salicyloyltryptamine (STP), a potential central nervous system (CNS) depressant, was tested in the

pentylenetetrazol (PTZ) and maximal electroshock (MES) models of epilepsy in mice. When administered concurrently, STP (100 mg/kg

ip) significantly reduced the number of animals that exhibited PTZ-induced seizures and eliminated the extensor reflex of maximal

electric-induced seizures test in 50% of the experimental animals. In addition, it showed protection in the PTZ test by diminishing the

death rate. D 2001 Elsevier Science Inc. All rights reserved.
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1. Introduction

Epilepsy is the term used for a group of disorders

characterized by recurrent spontaneous seizures. The var-

ious forms of epilepsy and epileptic syndromes are defined

by several signs and symptoms that include characteristic

types of seizures, other clinical features, and family history

(Engel, 1995).

Current epidemiological studies show a prevalence rate

for active epilepsy in 0.5±1% of the population (Hachinski,

1998). Several hypotheses have been advanced to explain

the cause of primary or idiopathic epilepsy, including

alterations in several classic neurotransmitter systems such

as the glycine, glutamatergic, and GABAergic neurotrans-

mitter systems. More recently, other molecules such as nitric

oxide have been suggested as potential neurotransmitters or

retrograde messengers (Del-Bel et al., 1997), but none is

completely satisfactory.

An antiepileptic drug may be defined as a drug that,

when administered over a prolonged period, will decrease

the incidence and/or severity of seizures occurring in

patients with epilepsy. These drugs are used mainly for

suppression of epileptic seizures without impairment of the

central nervous system (CNS) and without depression of

respiration (Schlinger and Poling, 1988).

Antiepileptic drugs are found in several different

chemical classes. Most of the drugs introduced before

1965 are closely related in structure to phenobarbital.

These include hydantoins, deoxybarbiturates, and succi-

nimides. More recent agents include benzodiazepines

(clonazepam and clorazepate), an iminostilbene (carbama-

zepine), a carboxylic acid (valproic acid), felbamate,

lamotrigine, gabapentin, topiramate, tiagabine, and viga-

batrin (Blum, 1998; Chadwick, 1998; Shorvon and Ste-

fan, 1997), while several new anticonvulsant drugs are

currently being evaluated (Wieland et al., 1997; Thurggur

and Church, 1998).

N-Salicyloyltryptamine (STP) is a new analogue of N-

benzoyltryptamine (Hifnawy et al., 1957) synthesized in our

laboratory. In a preliminary behavioral screening in our

laboratory, STP showed depressant effects on the CNS in

mice (Oliveira et al., 1996). Therefore, in the present work,

we attempted to investigate the effect of STP in seizures

induced by pentylenetetrazol (PTZ) and in maximal electro-

shock (MES).

2. Materials and methods

2.1. Animals

Male Swiss mice (25±35 g) were used. All of them

were obtained from our research animal house and were
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maintained at a controlled room temperature (21 � 2°C)

with food and water ad libitum, as well as on a 12-h light/

12-h dark cycle. All experiments were conducted between

0800 and 1700 h. Animals were previously habituated to

the manipulations.

2.2. Drugs

PTZ, phenytoin, and polyoxyethylene-sorbitan monolate

(Tween 80) were purchased from Sigma (USA). The STP

was synthesized in our laboratory (Brazil).

2.3. Convulsing tests

2.3.1. PTZ-induced convulsions

PTZ (60 mg/kg ip) was used to induce clonic convul-

sions (Swinyard et al., 1989). Mice were divided into three

groups (n = 10). The first group served as control and

received Tween 80 (0.2%), while the second group was

treated with diazepam (DZP, 5 mg/kg ip). The remaining

group received an injection of STP at a dose of 100 mg/kg.

After 60 min of drug administration, the mice were treated

with intraperitoneal PTZ at a dose of 60 mg/kg and observed

for at least 30 min to detect the occurrence of the first

episode of forelimb clonus. The incidence of mortality was

noted until 24 h after the injection of PTZ.

2.3.2. Maximal electroshock

MES produces reproducible tonic convulsion character-

ized by tonic hindlimb extension (THE). In this experiment,

electroconvulsive shock (130 V, 150 pulses/s, 0.5 s) was

delivered through auricular electrodes (ECT UNIT 7801-

Ugo Basile) to induce THE. Mice were divided into five

groups (n = 10). The first group served as control and

received only Tween 80 (0.2%), while the second group

was treated with phenytoin (standard antiepileptic drug, 20

mg/kg ip). The three remaining groups received an injection

of STP at doses of 50, 100, and 200 mg/kg. All the

treatments were administered 60 min before the electrical

stimulation. Immediately after electroconvulsive shock, the

mice were placed in clear plastic boxes and observed for the

occurrence of tonic convulsion and the latency. Animals that

did not exhibit THE were considered protected (Tortoriello

and Ortega, 1993).

2.3.3. Statistical analysis

The latencies to forelimb clonus and tonic convulsion

were analyzed using a one-way ANOVA followed by

Dunnett's t test. The incidence (%) of clonic or tonic

convulsions as well as the mortality were evaluated by the

Fisher's Exact Test. Differences were considered to be

statistically significant when P < .05.

3. Results

This study gives preliminary evidence that acute treat-

ment with STP reduces partially the incidence of seizures in

two common models used for testing of anticonvulsant

substances. However, this effect was less than that observed

for the standard drugs, DZP, and phenytoin used in the PTZ

and MES model, respectively.

3.1. Effects on PTZ-induced seizures

In the control group, PTZ consistently induced clonic

seizures in 100% of 10 mice, with 80% mortality

observed. Pretreatment with the STP at a dose of 100

mg/kg ip significantly reduced ( P < .05) the incidence of

clonic PTZ seizures and mortality. However, STP did not

affect the latency of clonic seizures at the tested dose. On

the other hand, the pretreatment with DZP significantly

Table 1

Effect of 100 mg/kg ip dose of STP on PTZ-induced convulsive seizures in mice

Treatment n Dose (mg/kg) Latency of clonic seizures (s)a Percent clonic convulsions Percent mortality

Vehicle + PTZ 10 ± 180.4 � 20.7 100 80

STP + PTZ 10 100 203.4 � 16.4 60b 30c

DZP + PTZ 10 5 985.0 � 35.3d 20c 0c

n: number of mice per group.
a Values represent mean � S.D.
b P < .05 (Fisher's test), significantly different from control.
c P�.001 (Fisher's test), significantly different from control.
d P < .05 (one-way ANOVA and Dunnetts's test), significantly different from control.

Table 2

Effect of increasing doses of STP (50, 100, and 200 mg/kg ip) on MES-

induced tonic seizures in mice

Treatment n

Dose

(mg/kg)

Percent tonic

hindlimb

convulsionsa

Percent

mortality

Vehicle 10 ± 100 100

STP 10 50 100 60

STP 10 100 50b 20b

STP 10 200 40b 0c

Phenytoin 10 20 0c 0c

n: number of mice per group.
a Values represent percentage of mice that did present tonic convulsion.
b P < .05 (one-way ANOVA and Fisher's test), significantly different

from control.
c P < .001 (one-way ANOVA and Fisher's test), significantly different

from control.
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prolonged the latencies and was effective in preventing

clonic seizures induced by PTZ in 80% of the animals

(Table 1).

3.2. Effect on MES-induced convulsions

As shown in Table 2, the treatment of mice with STP

(100 and 200 mg/kg ip) significantly decreased the inci-

dence of THE produced by MES. The highest dose of STP

also completely protected the animals from lethality

( P < .01, Fisher's test).

4. Discussion

The results of the present study show that acute

administration of STP (100 mg/kg ip) on PTZ-induced

convulsive seizures in mice significantly reduced ( P < .05)

the incidence of clonic seizures and mortality (as shown in

Table 1).

In other anticonvulsant test, acute treatment with STP at

100 and 200 mg/kg inhibited 50% and 60% of tonic

hindlimb convulsions induced by MES, respectively. These

treatments also significantly reduced the mice mortality

(Table 2).

The anticonvulsant profile shows that STP has positive

activity in both tests, namely chemical and electrical tests.

These two animal models are usually considered suitable for

identification of antiseizure activity of all compounds cur-

rently used for the treatment of a wide variety of seizure

types. They may predict clinical efficacy and the mechanism

of drug action (Kupferberg, 1992; Wieland et al., 1997;

Bourgeois, 1998).

The first model of seizure, PTZ-induced seizures, is

considered as an experimental model for the `̀ generalized

absence seizure.'' It produces both clonic and tonic seizures

when administered parenterally. A progression of symptoms

is seen, depending on the dose and the route of administra-

tion. These symptoms follow a pattern of focal activation of

the CNS, such as myoclonic jerks and clonic spasms, then a

generalized tonic seizure. The other methodology

employed, the MES test, is the most frequently used as an

animal model for identification of anticonvulsant activity of

drugs for the `̀ grand mal.''

Although various mechanisms of anticonvulsant action

have been proposed, none enjoys general acceptance,

including the increase of the concentration of biogenic

amines. It is based on the fact that various anticonvulsants,

by nonspecific depression of CNS function, increase the

levels of serotonin in the brain (Korolkovas and Burckhal-

ter, 1976; Dayley et al., 1996; Meshkibaf et al., 1995;

Southam et al., 1998). In addition, certain serotonin biosyn-

thetic precursors are effective in epilepsy treatment (Rey-

nolds and Shorvon, 1981; Shandra et al., 1998). Also,

reuptake inhibitors such as fluoxetine have been shown to

exert an anticonvulsant effect in several animal models of

epilepsy by inducing an increase in extracellular serotonin

(Yan et al., 1994). The 5-HT1A receptor antagonist (ÿ )-

pindolol and LY 206130 (1-[1-H-indol-4-yloxy]-3-[cyclo-

hexylamino]-2-propanol maleate), when administered in

combination with fluoxetine, produced a marked potentia-

tion of the anticonvulsant effect in severe seizure of geneti-

cally epilepsy-prone rats (Browning et al., 1997). In another

study, it was observed that valproate substantially reduced

the concentrations of homovanillic acid and hydroxyindo-

lacetic acid, metabolites of dopamine and 5-HT (Vriend and

Alexiuk, 1996).

The present study provides evidence that STP has an

anticonvulsant effect, although the precise mechanisms

underlying the inhibitory effect of STP are not clear; however,

their antiseizure effects might involve serotonergic mechan-

isms, since it is structurally similar to serotonergic drugs.

Although STP is but modestly effective when compared

to the standard drugs, DZP and phenytoin in PTZ and MES

models, the effects observed for this compound appear to

offer a potential advantage over any anticonvulsant drug

since these are only effective in one of these models. For

example, DZP is especially effective in preventing the

clonic convulsions induced by PTZ but does not block

generalized clonic±tonic convulsions induced by MES. In

contrast, the most significant effect of phenytoin is its ability

to modify the pattern of MES seizures. The characteristic

tonic phase can be abolished completely, but clonic seizures

may be increased and prolonged.
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