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Antidiarrhoeal effects of quipazine and 1-(m-trifluoromethyl-
phenyl)piperazine in mice

MicHAEL W. WARRICK, WILLIAM G. DINWIDDIE, TSUNG-MIN LiN, RAy W. FULLER*, The Lilly Research Laboratories, Eli

Lilly and Company, Indianapolis, Indiana 46285, U.S.A.
Quipazine  (1-{2-quinolyl]piperazine) and  1-(m-
trifluoromethylphenyl)-piperazine (TFMPP) are thought
to be agonists at 5-hydroxytryptamine (5-HT) receptors.
Quipazine stimulates contraction of the rat uterus and other
peripheral smooth muscles, and these effects are
antagonized by 5-HT antagonists (Hong & Pardo 1966,
Hong et al 1969). In addition, various in vivo effects suggest
that quipazine stimulates 5-HT receptors in brain. These
effects include antagonism of reserpine-induced sedation
and hypothermia in mice and rats (Rodriguez & Pardo
1971), antagonism of muricidal activity in rats (Rodriguez
& Pardo 1971), sham-rage reactions and other behavioural
changes in cats (Rodriguez et al 1973), inhibition of sexual
activity in male rats (Grabowska 1975), decreased brain
5-HT turnover in rats (Grabowska et al 1974), a
behavioural syndrome associated with 5-HT stimulation in
rats (Green et al 1976), elevation of serum corticosterone
(Fuller et al 1978a) and prolactin (Meltzer et al 1976) in
rats, antinociception in rats (Samanin et al 1976), head
twitch in mice (Malick et al 1977), potentiation of the flexor
reflex of the hind limb in spinal rats (Palider & Rawlow
1977), and decreased food intake in rats (Samanin et al
1977).

) Quipazine competes for the binding of tritiated 5-HT to
rat brain membrane receptors in vitro (Whitaker & Seeman
1978). Another substituted piperazine, TFMPP, also com-
petes for the binding of tritiated 5-HT to rat brain
membrane receptors in vitro (Fuller et al 1978b) and causes
many of the same in vivo effects as quipazine (Fuller et al
1978b; Fuller & Clemens 1979). Since the 5-HT precursor
S-hydroxytryptophan (5-HTP) causes diarrhoea in mice
that is antagonized by 5-HT antagonists (Woolley 1958),
and since quipazine has been reported to cause increased
* Correspondence.

gastrointestinal motility and diarrhoea in humans (Parati
et al 1980), it might be expected that quipazine and TFMPP
would cause diarrhoea in mice but they proved to be potent
antagonists of the diarrhoea induced by 5-HTP.

Cox standard mice (Laboratory Supply, Indianapolis, In-
diana), 20-25 g, were given i.p. injections of drugs dis-
solved in distilled water. Each mouse was placed in a glass
beaker and observed continuously for the character of its
faecal excretion during the first 30 min after injection and
again at 1 h. Quipazine maleate (Miles Laboratories) was
injected at doses equivalent to 10, 15, 20, 25, 32 and
10 mg kg-! of the free base. TFMPP (Aldrich Chemical)
was injected at doses of 10, 15, 20, 25, 32 and 40 mg kg-!.
5-HTP was injected at 25 mg kg-!. Control mice received
injections of distilled water. Each treatment group con-
tained 5 mice.
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%, mice with diarrhoea
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Fic. 1. Antagonism of SHTP-induced in mice by TFMPP
(O) and quipazine (@) in mice.
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In the first experiment all mice treated with 5-HTP
developed diarrhoea. In contrast, no diarrhoea was noted
among 30 mice treated with various doses of quipazine
except in one mouse at the lowest and one at the highest
dose, and only one mouse of 30 treated with TFMPP
developed diarrhoea. Instead, at the three higher doses of
quipazine, two-thirds of the mice showed evidence of con-
stipation (no faecal material excreted) and two-thirds of all
mice treated with TFMPP showed constipation.

These observations led to a second experiment in which
5-HTP was injected at 25 mg kg-! along with either
quipazine or TFMPP at various doses. Both compounds
caused a dose-related antagonism of the diarrhoea induced
by 5-HTP (Fig. 1). From these data the EDS0 values for
antidiarrhoeal properties of these compounds were
calculated by linear regression analysis to be 5-4 mg kg-!
for quipazine and 0-6 mg kg-! for TFMPP. No mice given
doses of 10 or 25 mg kg-! of either quipazine or TFMPP
developed diarrhoea after 5-HTP injection.

These resuits indicate differences between the 5-HT
receptors mediating diarrhoea in mice (presumably located
in the gut) and those brain 5-HT receptors mediating
various central 5-hydroxytryptaminergic effects in rats and
mice. Quipazine induces head twitches in mice (similar to
those induced by S-HTP) that are blocked by methiothepin,
methysergide and cinanserin (Malick et al 1977), evidence
that quipazine activates central 5-HT receptors in mice as
it has been shown to do in more diverse studies in rats.
Quipazine, TFMPP and 5-HTP produce several effects
including elevation of serum corticosterone and prolactin,
suppression of food intake, and lowering of blood pressure
in genetically hypertensive rats, and in each case there is
evidence that central 5-HT receptors mediate the effect
(Samanin et al 1977; Krulich et al 1979; Fuller 1981; Fuller
etal 1981; R. W, Fuller & J. E. Owen, unpublished data on
TFMPP). Thus both quipazine and TFMPP seem to mimic
the effect of 5-HT at brain receptors mediating these
various actions. On the other hand, these two compounds
do not mimic, rather antagonize, the action of 5-HT on
(gut?) receptors mediating diarrhoea in mice. The relative
potency of the two compounds is similar in both situations;
TFMPP is more potent than quipazine both as a central
5-HT agonist and as an antidiarrhoeal compound. Evidence
for heterogeneity of S-HT receptors has been presented
(Snyder & Goodman 1980), and our results reveal that
compounds acting as 5-HT agonists in brain may be
antagonists on some peripheral 5-HT receptors.
Antagonism of peripheral 5-HT receptors by quipazine has
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also been reported by Lansdown et al (1980), who made in
vitro studies with the rat stomach.
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