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Abstract

Effects of some selective serotonergic (5-HT) antagonists on methamphetamine-induced anorexia were investigated in male mice. The
least possible dose of methamphetamine alone that caused significant anorectic activitywvas Kgt?, i.p. (2mgkg?). Various doses
of some selective serotonergic receptor antagonists were administered half an hour before the above mentioned dose of methamphetamine
Methiothepin potentiated, whereas NAN-190, methysergide, mianserin and ondansetron antagonized methamphetamine-induced anorectic
activity. The least possible doses of these antagonists which modified methamphetamine-induced anorexia were as follows: methiothepin
(1.1pmol kg2, i.p.), NAN-190 (4.2emolkg™?, i.p.), methysergide (2, Amol kg™, i.p.), mianserin (3.3molkg™, i.p.) and ondansetron
(0.003pmol kg™, i.p.). The serotonergic antagonists at the above mentioned doses did not modify the food intake of animals not treated with
methamphetamine, except for methiothepin, which produced a significant reduction, and mianserin, which produced a significant increase in
food intake. The results of the present study indicated that the anorectic activity induced by methamphetamine is related to the interactions of
methamphetamine with 5-HT receptor. Since a very small dose (pu®@B8kg ) of ondansetron (the 5-HTantagonist), as compared with
the other antagonists used in this study, antagonized the anorexia induced by methamphetamine; teeé&ptdr is likely to be the site for
this interaction.
© 2004 Published by Elsevier Ltd.
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1. Introduction tromedial nuclei are known to be involved in controlling
energy balance, while the suprachiasmatic nucleus deter-
There is considerable evidence supporting the role of sero-mines circadian patterns of eating. Serotonergic stimulation
tonin (5-HT) in the control of food intaki,2]. For example, of these three nuclei with exogenous serotonin or drugs
the serotonin releaser/reuptake inhibitor fenfluramine pro- that release endogenous serotonin, preferentially reduces
duces a reduction in food intake in both anim&lsand man carbohydrate intake in naturally feeding animals through
[4]. In addition, drugs that are considered to act primarily satiety mechanisms involved in the termination of feed-
by a direct action at serotonin receptors, such as quipazine oring. This phenomenon is mediated by serotonin and sero-
m-chlorophenyl piperazinent CPP), are capable of reducing tonin receptors, in contrast to serotonin autoreceptors which

food intake[5,6]. potentiate feeding possibly by inhibiting serotonin release
Recent pharmacological studies have more precisely char{7-9].
acterized the nature of the inhibitory effect of brain sero- Interest in the mechanisms controlling food intake and

tonin on feeding behavior. The medial hypothalamus is involving the serotonergic system is continually increasing.

believed to be a critical location in the mediation of sero- Indeed there is a flow of information concerning the hetero-

tonin’s action. Specifically, the paraventricular and ven- genicity of serotonin receptofd0] and a parallel surge in
the development of new compounds acting selectively as ag-
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serotonin-acting drugs in the control of appetite and possibly Group 3 First treatment was saline;

also in the treatment of obesity. second treatment was
Methamphetamine, a known drug of abuse, causes methamphetamine.

anorexia in rodents and in humans. It is the most of the am- Group 4 First treatment was antagonist;

phetamines that are linked with serotonin. The decrease in second treatment was

the food intake induced by methamphetamine has been re- methamphetamine.

lated to the central serotonergic component, since this effect

of methamphetamine is partially attenuated by lesions to fi-  The first treatment was given 30 min before the second
bres of the ventral tegmental afd2—-14]or due to inability treatment.

of the animals to eat due to the locomotor consequences of

the serotonin syndrome induced by methamphetafiie 2.4. Procedure
Appetite suppression has been reported to depend on sero-
tonin receptors rather than on serotonin availabifitg]. Animals were deprived of food for 24 h before the ex-

Therefore, the present study was designed to explore whetheperiment. The animals, however, were allowed free access
the anorectic activity of methamphetamine is selectively, or to water. Animals were divided randomly into groups of 10.
at least partially, induced through stimulation of a specific Each group was weighed and placed in a separate large cage.
serotonin receptor subtype. Animals were injected by the test drug (or saline as appropri-
ate). A weighed amount of the normal mouse foe®Q g)
was placed at the top of the animal’'s cage. After a certain

2. Materials and methods period of time (i.e., 1, 2, 3, 4, and 5 h), reweighing of the an-
imal’s food was done to determine the amount of food taken
2.1. Drugs by the animals. Four groups of 10 mice were used per each

dose of the test drugs or saline.

Drugs used in this study were: methamphetamine hy-
drochloride (E. Merck, Germany), NAN-190 hydrobromide 2.5. Statistics
(Sigma, USA), methiothepin (Winlab, UK), methysergide
(Research Biochemical International, USA), mianserin hy-  All data are expressed as mefa$.E.M. Statistical anal-
drochloride (Sigma, USA) and ondansetron hydrochloride di- ysis of the results was performed by using one way ANOVA.
hydrate (Glaxo Laboratories, UK). All drugs were dissolved For significant results, a post hoc comparison between any
in 0.9% NaCl solution. Doses are expressed as mgkof two means was done by Tukey—Krammer test. The level of
the salt. The dose volume administered was 10 mikgp. significance adopted was Rk 0.05.

2.2. Animals
3. Results

Male Swiss albino mice (obtained from the Animal Care
Center, College of Pharmacy, King Saud University) weigh-  All the figures presented in this section show the time
ing 25-30g were used. The animals were housed, 10 micecourse of drug’s action on food consumption at 1-h time
per cage (35cmx 25 cmx 15 cm) with woodchip bedding, intervals, following injection of the test drug. Appropriate
under conditions of constant room temperature423°C), dosages for the various 5-HT antagonists were determined
humidity and light cycle (7 a.m.—7 p.m.). They were given ac- from pilot experiments in accordance to doses which have
cess to food (standard lab chow purchased from Grain silospreviously been used by various investigators cited in the
and flour mills organization, Riyadh) and water ad libitum. literature.
The experiments described in this study were approved by ~Methamphetamine (2 mgkd) significantly reduced the
the local Ethical Committee for the Conduction of Animal food consumption of food-deprived as compared to food non-

Experiments. deprived male mice at 1 and 2h after its administration.
Food-deprived animals, which were treated with metham-
2.3. Treatment protocols phetamine, started eating before or at 3 h following metham-

phetamine administration, indicating loss of the anorectic ef-

Four groups of animals were used in each of the serotoninfect of the drug. For that reason it was decided to concentrate
(5-HT) antagonist studies, as follows: on the effect of the antagonist on methamphetamine-induced
anorexia only during the first 2 h following methamphetamine
administration. The 0.5 and 1 mgkd doses of metham-
phetamine, on the other hand, did not reduce the food con-
sumption of food-deprived as compared to food non-deprived
male mice at any time interval after its administratibig( 1).
The former dose of methamphetamine (i.e., 2 mgXgwas

Group 1 (control group) First treatment was saline;
second treatment was saline.

Group 2 First treatment was antagonist;
second treatment was saline.
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