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Effect of acute and chronic iprindole on serotonin 
turnover in mouse brain* 

(Received 9 October 1974; accrped 14 March 1975) 

Iprindole, 5-(3-dimethylaminopropyl)-6, 7, 8, 9, 10, I l-hexa- 
hydro-5H-cyclooct [b] indole hydrochloride (WY-3263). 
a tricyclic compound. has been shown to be an effective 
clinical antidepressant agent [l-6]. It was further reported 
that it has a very weak inhibitory effect on the uptake 
of norepinephrine, dopamine and serotonin in rat brain 
tissue [7-lo]. It also failed to alter the serotonin content 
of human platelets [l 1, 121. Recently it has been reported 
that iprindole, after acute or chronic administration, had 
no effect on rat brain norepinephrine metabolism [13]. 
Clinically, it has been found to be a more potent antide- 
pressant than imipramine [3-S]. All studies on its mode 
of action indicate that the mechanism of antidepressant 
effect of iprindole is not related to its ability to inhibit 
the neuronal uptake of biogenic amines. 

It is well established that all clinically useful antidepres- 
sant agents require several days of administration before 
their beneficial effects are manifest. With this view in mind, 
we have investigated the effect of acute and chronic 
administration of iprindole on the turnover of serotonin 
(5-HT) in mouse brain. 

Swiss-Webster male mice weighing 2(t22 g were housed 
five in a cage at a controlled temperature of 22” and con- 
stant humidity. The light cycle was set at 12 hr of dark 
and 12 hr of bright light. The animals had free access to 
food and water. In acute experiments, one group of mice 
was given iprindole, 20 mg/kg intraperitoneally, and 
another group received an equivalent volume of 0.2 ml 
saline by the same route. In chronic experiments, iprindole 
(20 mg/kg i.p.) or saline was administered once daily for 
3 weeks. 

Turnover rate of S-HT was determined by measuring 
the decline in 5-HIAA levels and the accumulation of 5-HT 
at various time intervals after pargyline (75 mg/kg, i.p.) 
according to the method of Tozer rt al. [14]. Brain 5-HT 
and 5-HIAA were determined by the fluorometric pro- 
cedures of Kuntzman et al. [IS] and Curzon and Green 
[16] respectively. The values for brain 5-HIAA levels were 
logarithmically transformed for calculation of linearity ot 
regression, standard error of the regression coefficients and 
significance of the difference between regression coefficients 
[17]. The values for 5-HT were statistically analyzed in 

*This study was supported by United States Public 
Health Service Grants MH 08618 and MH 04669. 

the ‘same manner without the logarithmic transformation. 
Iprindole, in a dose of 20 mg/kg i.p., administered acu- 

tely or chronically for 3 weeks had no significant efiect 
on the rate of 5-HT synthesis or turnover time calculated 
from the rate of decline in 5-HIAA levels after pargyline 
(Fig. 1, Table l), although it slightly increased the rate 
of 5-HT synthesis and caused a small reduction in its turn- 
over time (Table I). There was no significant effect of iprin- 
dole. whether given acutely or chronically, on the rate of 
5-HT accumulation after pargyline (Fig. 2). 

The methods used in this study to measure the turnover 
of 5-HT are based on certain assumptions such as com- 
plete inhibition of monoamine oxidase, inability of 5-HT 
to pass from brain to blood at an appreciable rate, the 
main catabolic pathway for 5-HT is oxidative deamination 
and lastly that MAO inhibitor does not affect 5-HT meta- 
bolism other than by blockade of MAO. Based on these 
assumptions, at steady state, the level of brain 5-HT is 
constant, as a result of equal rates of synthesis and efflux. 
Similarly the level of 5-HIAA is constant because of equal 
rates of formation and loss [ 143. Data presented here sug- 
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Fig. 1. Effect of a single (A) and chronic (B) intraperitoneal 
injection of saline (O----O) and iprindole 20 mg/kg 
(n----n) on 5-HIAA decline in mouse brain at various 
times after pargyline, 75 mg/kp i.p. Vertical bars represent 
the standard error of the mean. In Figs. 1 and 2, the 
method of least squares was used to calculate the best 

fit line. 
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Table I. Effect of iprindole on the turnover rate and turnover time of serotonin measured from the 5.HIAA decline 
after monoamine oxidase inhibition (MAOI) 

Treatment 

Brain levels of 5-HIAA 
before MAO blockade* 

(pg/g * S.E.) 

Rate constant of 
5-HIAA loss after 

MAOI 
[k(hr-’ i: SE.] 

Turnover rate 
5-HT turnover of S-HTt 

time (min) (pg/g/hr) 

Acute: 
Saline + pargyline 
Iprindole + pargyline 

0.40 + @02 (15) 
0.39 * 0.04 (15) 

0.69 & 002 87 0.25 
0.69 i_ 0.02 x7 0.25 

Chronic (3 weeks) 
Saline + pargyline 
Iprindole + pargyline 

@40 + 0.04 (15) 0.69 I_ 0.05 87 025 
@44 * 0.03 (15) 0.74 * 0.05 X0 0.30 

* Figures in parentheses refer to number of animals in each group. 
t Product of level and rate constant (k) of 5-HIAA decline. Correction has been made for the difference in molecular 

weights. 

gest that. at steady state, iprindole does not appear to alter 
significantly the metabolism of mouse brain 5-HT. The 
biogenic hypothesis of depression suggests that tricyclic 
antidepressant agents alleviate depression by inhibition of 
the biogenic amine re-uptake pump in the neuronal mem- 
brane. thus making more amine available in the synaptic 
cleft to affect the post-synaptic receptor sites [18, 191. 
Several studies have shown that, after acute administration, 
iprindole had no effect on the uptake mechanism of nore- 
pinephrine in heart and brain tissue of the rat 17-101. 
Recently, it has been reported that iprindole, after acute 
or chronic administration, failed to effect significantly nor- 
eprinephrine metabolism of rat brain [13]. Furthermore, 
it did not inhibit appreciably the uptake of radioactive 
5-HT or dopamine in rat brain [lo, 133. Present data 
would suggest indirectly that iprindole had no effect on 
the uptake mechanism of 5-HT (as measured by the level 
and turnover rate). It is conceivable that iprindole pro- 
duces its effect by inhibition of monoamine oxidase. How- 
ever. it had no significant effect on brain norepinephrine 
levels after acute injection or on brain or liver monoamine 
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Fig. 2. Effect of a single (A) and chronic (B) intraperitoneal 
injection of saline (O----O) and iprindole 20 mg/kg 
(A----A) on serotonin (5-HT) accumulation in mouse 
brain at various times after pargyline, 75 mg/kg i.p. Verti- 

cal bars represent the standard error of the mean. 

oxidase activity at a concentration of 1 x 10e3 M [7]. 
The effect of chronic administration of iprindole on 
monoamine oxidase remains to be elucidated. Partial in- 
direct evidence showing its probable effect on monoamine 
oxidase was presented recently [ 131. Our data also indicate 
that it may have some inhibitory effect on monoamine 
oxidase, especially after chronic administration (Fig. 1). 
Further experiments are needed for direct evidence to ver- 
ify this possibility. From the data presented here, it can 
be concluded that iprindole does not affect brain 5-HT 
metabolism. 
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