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Catecholamines (adrenaline, noradrenaline) in the central nervous system have been
implicated in analgesia. It is a common experience that pain may not be felt during acute
injuries, and this has been attributed to a sympathetic stimulation, resulting in an increased
secretion of catecholamines both peripherally and centrally (11). Adrenaline injected into
carotid artery or intracisternally causes a long lasting analgesia in cats and dogs (7, 12). These
findings suggest that the basic mechanism of analgesia may be related to the concentrations
of catecholamines at central sites.

Since the monoamine oxidase (MAQ) inhibitors cause an increase in the concentration
of catecholamines in rat, rabbit and mouse brain (3,4,9,14,20), and also potentiate the analge-
sic effect of narcotic analgesics (2), it was thought worthwhile to observe if MAO inhibitors

are analgesics themselves.

MATERIALS AND METHODS

The radiant heat method using the hot nichrome wire analgesiometer as described by
Davies et «l. (5) and modified by Gujral and Khanna (10) was employed in this study.
Albino rats of either sex, weighing 50-100 g and maintained on a diet recommended by the
Indian Council of Medical Research (vide Circular No. 1/55/66-R of April 27, 1968) were
allowed free access to food and water, except during the performance of the test. No animal
was used more than twice a week and not more than five times in all. Preliminary screeing
was done to select rats which showed a reaction time of 5 sec initially. The animals
in groups of 10 were tested again at various times after the drug treatment; rats that now
showed a reaction time of 10 sec or more were taken to be analgized or protected.

The drugs used in the present study were, tranylcpromine, iproniazid, isocarboxazid
“and nialamide. All drugs were used as pure bases and their doses refer to the base.

y All the drugs except iproniazid, were suspended in gum acacia and administered by
intragastric intubation in graded doses, to separate groups of animals. Iproniazid was dissolved
in distilled water and administered by intragastric intubation to the animals. At least five
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dose levels giving analgesic effect between 0% to almost 1009, were determined for each
drug. EDj;, was calculated by the log-dose probit response method of Finney (8).

The analgesia was also tested in animals treated with resefpine 5mglkg ip 24 hr earlier
followed by a single dose of each of the MAO inhibitors. Other groups of animals received
dihydroxyphanylalanine (DOPA, 20 mg/kg) or 5-hydroxytryptophan (5-HTP, 15 mg/kg)
intravenously immediately after the MAO inhibitor and the test for analgesia was repeated 30
min later.

In two additional groups of the animals, isocarboxazid, was administered 30 min prior
to reserpine and tetrabenazine; test for analgesia was done immediately and after varying
intervals.

RESULTS

From the plot of regression lines for the analgesic efiect of MAO inhibitors, EDy,
values were computed. The most potent analgesic was isocarboxazid (EDy,, 2.240 mg/kg); the
least potent was iproniazid (EDy,, 88.50 mg/kg). The EDyy’s of tranylcypromine and niala-
mide were 6.78 and 13.46 mg/kg respectively. Table I shows the onset, peak and duration of
the analgesic action of the MAO inhibitors used in doses reported to cause a maximum MAO
inhibition. Table II shows that analgesia does not occur in reserpine pretreated animals, but
administration of DOPA restores the analgesic effect of MAO inhibitors. Table III shows the
effects of reserpine and tetrabenazine in the same animals pretreated with isocarboxazid. The
analgesia was potentiated by both, more so by tetrabsnazine.

TABLE I

The onset, peak and duration of analgesic action of MAQ inhibitors in rats.

% of animals analgized** Period of maximum
Drugs 15 30 1 2 3 4 5 6 7 MAQ inhibition
min min hr hr hr hr hr hr hr
Tranylcypromine 20 30 205 2307 20 0 1 hr (16)
(5 mg/ke*, orally)
Iproniazid 20 30 30 30 40 50 30 20 0 4 hr (13)
(100 mg/kg*, orally)
Isocarboxazid 40 50 40 30 20 0 1/2 hr (18)
(2 mg/kg*, orally)
Nialamide 40 40 50 30 20 0 1 hr (13)

(10 mg/kg*, orally)

*This dose has bzzn reported to bz causing maximum MAO inhibition (see references 13, 16 and 18).
**Reaction time increased by 5 sec (control time, 5 sec).
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TABLE II

The analgesic effects of MAQ inhibitors in reserpine-treated rats and reserpine-treated rats given DOPA (20 mg)
‘ or 5-HTP (15 mglkg, iv)

- Drugs (peak time of MAO inhibi- Peak analges:c effects Peak analgesic  Effect of DOPA Effect of 5

tion in parentheses) in normal animals (time effect in reser- on reserpine HTP on reser-
of effect in parentheses) pinized animals . treated animals Dpine-treated
animals
Tranylcypromine 30% 0% 307 0%
5 mg/kg, (1 hr) (After 1 hr)
Iproniazid 50% 0% 507% 0%
100 mg/kg, (4 hr) (After 4 hr)
- Isocarboxazid 50% 0% 50% 0%
2 mglkg, (1/2 hr) (After 1/2 hr)
Nialamide 50% 0% 50% 0%
10 mg/kg, (1 hr) (After 1 hr)
TaABLE III

Effect of reserpine and tetrabenazine on isocarboxazid (2 mglkg, orally) induced analgesia.

Initial analgesia Reserpine 5 mglkg, ip 5 Tetrabenazine 50 mglkg, ip Duration of analgesia
1/2 hr later 1/2 hr later i
50% 70% 90Y% 6 hr.
DISCUSSION

The neurohumoral basis of analgesia is still a matter for speculation. However, various
workers have suggested the role of catecholamines in analgesia. Adrenaline has been known to
be analgesic (7, 12). Morphine causes a decrease in the concentration of catecholamines,
specially noradrenaline in the brain (6, 21) and it can be suggested that the analgesic effect of
morphine may be due to a release of noradrenaline in the CNS. Similarly agents causing a
decrease in the concentration of catecholamines in the CNS antagonize morphine analgesia
(1, 19) and agents increasing the concentration of catecholamines potentiate morphine
analgesia (17). : :

In the present study we have used drugs that can increase the concentration of
catecholamines in the CNS by inhibiting the MAO which is the main enzyme responsible for the
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degradation of catecholamines at this site. All the MAO inhibitors showed analgesic effects

and remarkably the maximum analgesia was observed at a time which coincided with the

reported time of peak MAO inhibitory effect of each drug as is clear from Table I. Moreover,

isocarboxazid which is the most potent MAO inhibitor (18) showed the most potent
analgesic effect. :

Prior treatment of animals with reserpine resulted in disappearance of the analgesic
effects of all the MAO inhibitors. Reserpine has been reported to antagonise morphine
analgesia as well (19). Such an effect could be due to the depletion of the catecholamines in
the CNS, brought about by reserpine.

Analgesia was restored after DOPA but not after 5-HTP, suggesting that noradrenaline,
adrenaline, dopamine, or DOPA could serve as neurohumoral substance(s), but not 5-HTP
or 5-hydroxytryptamine (5-HT). Reserpine and tetrabenazine in isocarboxazid treated animals
induced marked analgesic effects. This is probably due to an acute reserpine and tetrabena-
zine induced noradrenaline release; the released noradrenaline being now protected from
destruction by the blockade of MAO.

SUMMARY

1. Tranylcypromine, iproniazid, isocarboxazid and nialamide were tested for analgesic
activity by employing the radiant heat method using the hot nichrome wire
analgesiometer as described by Davies et al. (5).

2. All the drugs were found to possess analgesic activity of varying degree and
duration.

3. Prior treatrnent of the animals with reserpine abolished the analgesia; however,
the analgesic effect was restored following administration of DOPA in these
animals. The administration of 5-HTP had no such effect.

4. Reserpine and tetrabenazine, potentiated the analgesic effects of MAO inhibitors.

5. Our findings suggest that the MAO inhibitors owe their analgesic activity to
increased levels of catecholamines in the C.N.S.
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