
128 COMMUNICATIONS 

This work was supported by the National Heart 
Foundation of Australia. We wish to acknowledge the 
skilled and diligent technical assistance by Ms Heather 
McIntosh. 

REFERENCES 

Altura, B. M., Halevy, S. (1978) in: M. Rocha e Silva (ed.) 
Handbook of Experimental Pharmacology. Histamine I1 
and antihistamine, Springer-Verlag, Berlin, Heidelberg, 
New York 

Bartlet, A. L. (1963) Br. J. Pharmacol. 21: 45C461 
Dai, S .  (1976) Clin. Exp. Physiol. Pharmacol. 3: 359-367 
Hope, W., McCulloch, M. W., Rand, M. J., Story, D. F. 
(1978) Br. J. Pharmacol. 64: 275-289 
Laher, I . ,  McNeill, J. H. (1980) Can. J. Physiol. Phar- 

macol. 58(9): 1114-1116 

Levi, R., Hordof, A,, Edie, R., Rosen, M. (1978) 

Lokhandwala, M. F. (1978a) J. Pharm. Exp. Ther. 206: 

Lokhandwala, M. F. (197%) Eur. J. Pharmacol. 51: 

McCulloch M. W., Rand, M. J., Story, D. F. (1974) Clin. 

Owen, D. A. A. (1977) Gen. Pharmacol. 8: 141-156 
Rand, M. J., Story, D. F., Wong-Dusting, H. K. (1982) Br. 

Starke, K. (1981) Ann. Rev. Pharmacol. Toxicol. 21: 7-30 
Trzeciakowski, J. P., Levi, R. (1981) TIPS 2(1): 14-17 
Wong-Dustin , H. K., Medgett, I. C., Rand, M. J., Story, 

D. F. (1978) Proc. Aust. Physiol. Pharmacol. SOC. 10: 
221P 

Circulation 58: 11-105 

115-122 

351-359 

Exp. Physiol. Pharmacol. 1: 275-289 

J. Pharmacol. 75: 57-64 

J. Pharm. Pharmacol. 1983, 35: 128-129 
Communicated June 7,1982 

0022-3573/83/0201282 $02.50/0 0 1983 J. Pharm. Pharmacol. 

5Hydroxytryptamine uptake inhibitors antagonize the antireserpine 
effects of noradrenaline uptake inhibitors 

J .  MAP,  Z. ROGOZ, G. SKUZA, Institute of Pharmacology, Polish Academy of Sciences, Krakdw, Poland 

Imipramine is an inhibitor of noradrenaline (NA) and 
5-hydroxytryptamine (5-HT) uptake, whereas desip- 
ramine, its desmethyl metabolite, mainly inhibits the 
uptake of NA. The antireserpine action of imipramine 
does not occur if its metabolism is inhibited by proadifen 
(Maj et a1 1981, 1982a). That negative effect may result 
from the absence of the desmethyl metabolite and/or 
from the much increased the brain level of imipramine 
at which its inhibitive action on 5-HT uptake is brought 
into prominence and can be an antagonistic factor 
towards the noradrenergic mechanism. This is suppor- 
ted by the finding that 5-HT uptake inhibitors attenuate 
the antireserpine action of NA uptake inhibitors (Maj et 
a1 1982~). That action, however, has been observed in 
the hypothermia test and consequently can be of central 
as well as peripheral origin. In the present study we 
have, therefore, taken locomotor activity as a criterion, 
assuming that its changes should result from central 
action. In order to simulate the conditions occurring 
after administration of imipramine we injected concur- 
rently a NA uptake inhibitor and a 5-HT uptake 
inhibitor. As selective NA uptake inhibitors we used 
desipramine and maprotiline (Maitre et al 1974) and as 
selective 5-HT inhibitors, citalopram (Christensen et a1 
1977; Pawlowski et a1 1981), fluoxetine (Fuller et a1 
1975; Slater et a1 1979), fluvoxamine (Claassen et al 
1977; Maj et a1 1982b) and zimelidine (Ross et a1 1976). 
None of them shows the antireserpine or antitetrabe- 
nazine action, but only citalopram and zimelidine were 
studied in the locomotor activity test. 

* Correspondence. 

Methods 
The experiments were on Albino Swiss, male mice 
(25-30 g) having had free access to food and water. The 
locomotor activity was measured over 1 h when the 
mice were individually placed in photoresistor acto- 
meters. The NA and 5-HT uptake inhibitors were given 
i.p. singly or together 5 h before the experiments at the 
doses, generally accepted as effective and chosen on the 
ground of preliminary experiments. Reserpine 
(2 mg k g l )  was administered S.C. 4 h before the experi- 
ment. All drugs were injected as solutions in 0.9% NaCl 
(saline). There were 8-10 mice to a group. The 
statistical significance was determined with Student’s 
t-test. 

Drugs given were: citalopram hydrobromide (Lund- 
beck), desipramine hydrochloride (Ciba-Geigy), flu- 
oxetine hydrochloride (Lilly), fluvoxamine maleate 
(Philips-Duphar D.V.), maprotiline hydrochloride 
(Ciba-Geigy), reserpine (Serpasil-amp., Ciba-Geigy), 
zimelidine dihydrochloride (Astra). 

Results and discussion 
All the NA or 5-HT uptake inhibitors tested, when 
given alone (at doses given in Table 1) 5 h before 
experiment did not affect locomotor activity in normal 
mice (data not shown). 

Desipramine antagonized the reserpine hypoactivity 
(Table 1). Citalopram, fluoxetine, fluvoxamine and 
zimelidine were ineffective in this respect. Each of them 
abolished or much attenuated the antireserpine action 
of desipramine. 

Maprotiline counteracted sedation in reserpinized 
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Table 1. Effects of 5-HT uptake inhibitors on the action 
(locomotor activity) of NA uptake inhibitors in reserpi- 
nized (2 mg k g l  s.c.) mice. The NA and 5-HT uptake 
inhibitors were given 5 h before the experiment, reser- 
pine-1 h before the experiment. Locomotor activity was 
measured over a period of 1 h. Mean value of control group 
treated with saline only was 156.4 2 13.9 n = 10. Statis- 
tical significances were calculated (Student's [-test) as 
follows: reserpine + desipramine (or maprotiline) versus 
reserpine; reserpine + 5-HT uptake inhibitor versus reser- 
pine; reserpine + desipramine (or maprotiline) + 5-HT 
uptake inhibitor versus reserpine + desipramine (or map- 
rotiline). 

On the contrary, the antireserpine effect induced by the 
NA uptake inhibitor is counteracted by the 5-HT uptake 
inhibitor, as in the hypothermia test (Maj et al1982c). It 
can therefore be concluded that: (i) for the antireser- 
pine action of imipramine (and imipramine-like drugs) 
the noradrenergic mechanism is essential, according to 
the earlier hypothesis based on body temperature 
studies (e.g. Garattini & Jori 1967; Slater et a1 1979). (ii) 
the 5-HT uptake inhibition (as well as the 5-HT 
agonistic activity) is a factor which interferes with the 
above action. 

Locomotor activityafterNAu take 
. inhibitors(mean + s ,e .m$ 

Desipramine Maprotiline 
5-HTuptake inhibitor - 10 mg kg-1 i.p. 10 mg kg-1 i.p. 
Control 13.5 t 2.9 122.7 t 31.9" 65.5 f 12.8;" 
Citalopram 5.8 + 2.5 14.5 + 3.5"' 12.9 f 2.9." 

10 mg k g l  i.p. 

10 m k g l i . p .  
Fluoxetine 8.1 f 2.9 45.6 f 17.3*** 17.0 t 4.9'" 

Zimeliine 7.4 t 2.6 35.9 ? 7,8* 18.2 f 5.3*** 
10 mg k g '  i.p. 

10 mg k g l  

Control 10.2 f 3.0 64.9 f 15.6** 78.3 t 20.7" 
Fluvoxamine 9.8 + 3.8 23.0 f 5.9** 18.5 f 6.0"' 

* (P  < 0.05). 
* *  < 0.01). 
*-yP c 0.001). 

mice (Table 1). Citalopram, fluoxetine, fluvoxamine 
and zimelidine antagonized the antireserpine effect of 
maprotiline. 

Citalopram, 10 mg kg-1 i.p. given 1 h or 3 h after 
reserpine, 2 mg kg-1 S.C. (not 1 h before reserpine as 
above) also antagonized the antireserpine effect of NA 
uptake inhibitors (data not shown). These findings 
allow exclusion of pharmacokinetic origins (e.g. inhibi- 
tion of absorption) as the source of the antagonistic 
effect described above. 

m-Chlorophenylpiperazine (10 mg kg1 i.p. 3 h after 
reserpine), a 5-HT agonist (Fuller et a1 1980; Maj & 
Lewandowska 1980), is able also to antagonize the 
antireserpine effect of desipramine or maprotiline 
(unpublished). 

The data indicate that concurrent treatment with an 
NA uptake inhibitor and a 5-HT uptake inhibitor, 
simulating the use of imipramine (or other antidepres- 
sants that inhibit the uptake of both amines), does not 
antagonize reserpine-induced locomotor hypoactivity. 

We would like to thank Lundbeck a.Co for citalopram, 
Lilly for fluoxetine, Philips-Duphar B.V. for fluvoxam- 
ine, Ciba-Geigy for maprotiline, Astra for zimelidine. 
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