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Summary : MK-212 (1x10~7M — 1x10~5M) produced dose-dependent contractions of guineapig
ileum, taenia coii and rat fundus strip. The responses to MK-212 in all three preparations were
blocked competitively by cyproheptadine (1x10~8M) a 5-HT receptor antagonist. Mepyramine
(1x10™8M)-H; receptor antagonist also inhibited competitively the responses of guineapig
ileum and taenia coli to MK-212. However, it failed to block significantly the responses of
rat fundus strip to MK-212. Metiamide (1x10—6M), propranolol (1x10—6M) or atropine (1x10~6M)
did not produce any significant effects on MK-212 induced contractile responses of guineapig
ileum, taenia coli and rat fundus strip. Our findings suggest that MK-212 produces both 5-HT
as well as histamine like effects on the guinea-pig ileum, taenia coli and rat fundus strip.
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INTRODUCTION

6-Chlora-2-(1-piperazinyl)-pyrazine (MK-212) was synthesized by Lumma (15)
and is reported to produce several 5-hydroxytryptamine (5—HT)-like effects in the central
nervous system. It causes increase in the frequency of twtiching of head in mouse and
strength of crossed extensor reflex in spinalized rat (7, 11). |t is also reported to produce
anorexigenic and ancillary effects in rat (6. 8, 10). The anorectic action of MK-212 depends
upon the integrity of 5-HT containing neurons in the CNS (10). The effect of MK-212
resembles fenfluramine, which mimics the action of 5-HT (4, 5. 13). Pretreatment with
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methergoline (3) abolishes CNS effects of MK-212 (6, 7, 9). Biochemical studies also
show that MK-212 inhibits the uptake of 3H-5-HT in cerebral cortical tissue (9). Although
the 5-HT-like actions of MK-212 have been widely studied in CNS, its effects on peripheral
tissues have not been studied. The present study was undertaken to investigate the
actions of MK-212 on specific receptors of suitable smoaoth muscle preparations such as
guineapig ifeum and taenia coli and rat fundus strip.

MATERIALS AND METHODS

Aduit guineapigs of either sex (400-500 g) were sacrificed by a sharp blow on the
head. The guineapig terminal ileum and taenia coli 4-5 cm long were quickly dissected
and mounted in 20 m/ organ bath containing Tyrode solution. The composition of the
Tyrode solution (mili-equivalents) was : NaCl 138, CaCl, 1.64, KCI 2.6, glucose 5, NaHCO,3
12, MgSO,4 1.06, NaH,PO, 0.4. The physiological solution was maintained at 37°+
1°C and bubbled with air. The responses were recorded on a smoked drum using isotonic
frontal writing lever which exerted 0.5 g tension on the tissue and gave 10-fold magni-
fication. The tissue was allowed to equilibrate for 30 min. The bathing solution was
changed every 10 min. The agonist contact time with the tissue was 30 sec and anta-
gonist contact time was 10 min.

Similarly adult albino rats of either sex (200-300 g) fasted for 48 hr were sacrificed.
The fundus strip of 4-5 cm was dissected and suspended in 20 m/ organ bath containing
Kreb’s bicarbonate solution maintained at 37°C and bubbled with carbogen gas. The
composition of Kreb’s bicarbonate solution (miliequivalents) was : NaCl 121, NaHCOs;
25.2, glucose 10.5, KCI 45.5, CaCl, 25.5, MgSO, 2.5, KH,PO4 1.17. - The responses
were recorded in a cumulative manner using isotonic frontal writing lever which exerted
1.5 g of tension on the tissue and gave 10-fold magnification. The agonist contact time
was 90 sec and antagonist contact time with the tissue was 10 min.

Drugs used :

MK-212 (Merck Institute for Therapeutic Research, U.S.A.), mepyramine maleate
(May and Baker, India), cyproheptadine (Merck, Sharp and Dohme of India Ltd.), metia-
mide (Smith Kline & French Lab., England), atropine sulphate (C.H. Boehringer Sohn,
W. Germany) and propranolol (Imperial Chemical Industries, London).

RESULTS

Fig. 1 illustrates dose-dependent contractions praduced by MK-212 (1x10-7 M to
1x10-s M) on guineapig ileum. The dose response curves of contractile responses to
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MK-212 were shifted to the right in a parallel manner by the specific H;—receptor anta-
gonist-mepyramine maleate (1x10-8 M) and by 5-HT receptor antagonist-cyproheptadine

(1x10-8 M) (Fig. 1). Similarly MK-212 (1x107 M to 1x10-5 M) also produced dose-
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Fig. 1 : The effect on isolated guineapig ileum of MK-212 and its interaction with mepyramine 1x10~8M
and cyproheptadine 1x10™8M. Each point represents the mean 4-S.E.M. of 5 experiments.

dependent contracticns of guineapig taenia coli (Fig. 2). The dose response curves
produced by MK-212 were displaced to the right in a parallel fashion by mepyramine
maleate (1x10~® M) and by cyproheptadine (1x10-8 M) (Fig 2). The dose-response
curve of contractile responses of rat fundus strip to MK-212 was shifted to therightin
a parallel manner by cyproheptadine (1x10-8M) (Fig. 3). However, mepyramine maleate
(1x10-¢ M) failed to inhibit significantly the responses to MK-212 (Fig. 3). Metiamide
(1x10-¢ M), propranolol (1x10~* M) and atropine sulphate (1x10-% M) did not produce
any change in MK-212 induced contractions of guineapig ileum, teania coli, rat fundus
strip.
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DISCUSSION

Guineapig ileum and taenia coli contract to histamine (1,16). Histamine also
produces contraction of fundus strip in high concentractions (19). Histamine receptors
involved in guineapig ileum have been classified as H, -receptors (1). In the guineapig
taenia coli, the presence of both H, and H, receptors has been reported (16). The interac-
tion of MK-212 was studied with specific H; and H, receptor antagonists namely mepy-
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Fig. 2: The effect on isolated guineapig taenia coli of MK-212 and its interaction with mepyramine maleate
1x10-8M and cyproheptadine 1x10-8M. Each point represents the mean 4-SEM of 5 experiments.

ramine maleate and metiamide respectively. The effects of MK-212 were blocked by
mepyramine maleate (1x10~8 M) on guinea pig ileum (Fig. 1) and taenia coli (Fig. 2).
However, metiamide (1x10-% M) failed to inhibit responses to MK-212 in guineapig ileum
and taenia coli. This suggests the possible involvement ¢f H; receptors in MK-212 induced
responses. The failure of mepyramine maleate to inhibit responses of rat fundus strip
(Fig. 3) suggest the presence of receptors other than those of H, type.
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5-HT-like histamine has also been reported to produce contraction of various smoath
muscles such as rat fundus (19), rat uterus (2). guineapig ileum (12,17) and guineapig
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Fig. 3: The effect on isolated rat fundus strip of MK-212 and its interaction with mepyramine maleate 1x10-6 M
and cyproheptadine 1x10-8 M. Each point represents the mean 4=SEM of 6 experiments.

taenia coli (14). The responses in these tissues are mediated through specific 5-HT
receptors and are blocked by cyproheptadine and lysergic acid diethylamide (18). That
MK-212 —induced contractions in the guineapig ileum (Fig. 1), taenia coli (Fig. 2) and
rat fundus strip (Fig. 3) could also be due to 5-HT-like actions of MK-212, was suggested
by the observations that the effects of MK-212 were blocked by cyproheptadine (1x10-8 M)
(Fig. 1, 2 3). The parallel shift pfoduced by antagonists used indicates a competitive
block. This conclusion is in accord with the reported 5-HT effects of MK-212 in the
CNS (6. 7. 8). Metiamide, propranolol or atropine had no effect on the MK-212 induced
contractions in guineapig ileum, taenia coli and rat fundus strip, which rules aut the invol-
vement of H, or adrenoceptive or cholinoceptive mechanisms respectively in MK-212-
induced responses.
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