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The present communication forms a part of an investigation undertaken
to elicit the mechanism of the action of parasympathomimetic cholinergic
drugs on morphine induced analgesia. The potentiating effect of prostigmine
on analgesia induced by morphine has been reported by Slaughter, Parsons
and Munal (1940), Slaughter and Munsell (1940), Hand and Audin (1944)
and Floodmark and Wrammer (1945) and recently confirmed in this labora~

tory by Saxena and Gupta (1957). Starting from the point of view that a
cholinergic mechanism plays an important part in analgesia (analgesics are
known to cause parasympathomimetic symptoms, Slaughter and Munsell,
1940, and to be inhibitory to cholinesterase in vitro, Bernheim and Bernheim,
1936, and Wright and Sabine, 1943), Slaughter, Treadway and Gales (1943)
considered the potentiation to be caused by an extra effect of the para9ympa~

thomimetic drugs through cholinesterase inhibition.

According to this concept of the mechanism of action of parasympathomi~
metic drugs on morphine analgesia, it becomes natural to conclude that a!

cholinergic blocking agent will antagonise the analgesic action of morphine.
In fact, Slaughter and Munsell (1940) have reported decreased efficacy of
morphine alone and of a combination of morphine and prostigmine in cats
when atropine was used together with these drugs. However, Komlos,
Porszasz and Knoll (1950) and Knoll and KomJos (1951) have questioned
this antagonism. In this study it has been intended to re-evaluate this effect
of atropine and al90 to study the effect of hyoscine, a drug possessing choli
nergic blocking action similar to that ofatropine..
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METHOD AND MATERIAL

Healthy albino rats, weighing between 50 gm. and 70 gm. were divided
in groups of ten and each animal of the group numbered. The drugs, mor
phine hydrochloride, atropine sulphate and hyoscine hydrobromide or their
combinations dissolved in distilled water (such that the appropriate doses were
contained in 2.5 m\. per kgm. body weight) were injected under the abdomi
nal skin.

The analgesic effect was determined by the method used on a previous
occasion in this laboratory (Saxena and Gupta, 1957). To establish dose
effect relationship, twenty or more rats per dose were used. The animals
were re-used only after an interval of ten days. The data was subjected to the
usual method of probit analysis based on the principle of maximum likelihood.

RESULTS

The results of this study are presented in Tables 1 and 2. Table 1 shows
the intensity of analgesic effect of varying doses of morphine hydrochloride
given in combination with 150 f-Lgm. per kgm. and 300 f-Lgm. per kgm. of atro
pine sulphate and hyoscine hydrobromide. Table 2 presents the results of
statistical analysis of the data in terms of the AD50 values (doses required to
produce analgesia in 50 per cent animals of the group) of morphine when
used alone (Saxena and Gupta, 1957) and when combined with the two
drugs.

TABLE I.

The effect of Atropine Sulphate and Hyoscine Hydrobromide on
analgesia induced by Morphine Hydrochloride.

Morphine Hydrochloride
mgm. per kgm.

0.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Per cent affected

Atropine Sulphate
150 f-Lgm. per kgm. 0 30 40 50 70 80 80
300 f-Lgm. per kgm. 0 30 50 60 70 80 80

Hyoscine Hydrobromide
150 f-Lgm. per kgm. 10 20 40 50 65 70 95
300 f-Lgm. per kgm. 20 30 50 55 80 90 90 100
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TABLE 2
The AD50 values with their fiducial limits of Morphine Hydrochloride

when used alone and when used in combination with tropine Sulphate and
Hyo cine Hydrobromide and the relative potency of the two combinations
with reference to Morphine Hydrochloride.

AD50 Fiducial
Limits Relative

mgm. per Potency
Reference

kgm. mgm. per
kgm.

Morphine 3.48 3.10-3.86 Saxena and
(Gupta 1957)

Morphine + 150 fl-gm. Atropine 3.44 2.60-4.40 1.03
Morphine + 300 fLgm. Atropine 3.41 2.60-4.47 1.08 This

investigation
Morphine , 150 /lgm. Hyoscine 3.66 2.87-4.66 0.90T

Morphine + 300 p,gm. Hyoscine 3.03 2.35-3.90 1.12

DISCUSSION

A reference to table 2 shows that the AD50 of morphine was not signifi
cantly changed when it was combined with 150 p,gm. per kgm. and 300 ('-gm.
per kgm. of atropine sulphate and 150 p,gm. per kgm. of hyoscine hydrobro
mide. It was, however, slightly but significantly, decreased when morphine
was combined with 2CO /lgm. per kgm. of hyoscine hydrobromide.

This investigation fails to confirm the finding of Slaughter and Munsell
(1940) who reported that imultaneous admini tration of atropine resulted in
a decreased efficacy of morphine in cats. However, our finding is con istent·
with the report of Komlos, Por zasz and Knoll (1950) who found that the in
fluence of atropine on these ynergisms varied with the te t object.

Hyoscine hydrobromide ha shown a slight analgesic effect of its own
especially at high dose levels (table I) and the increased efficacy of morphine
analgesia with this drug may possibly be related to a summation of this effect
of hyoscine with that of morphine. Hyoscine possesses a narcotic effect on
the central nervous system as opposed to the stimulant effect of atropine.
Seevers and Pfeiffer (1936) have emphasized the distinction between analgesia
and narcosis. They found that hyoscine produced narcosis with actual in
crease in sensitivity to pain as tested by a modified Von Frey technique. It
may be true that in this study also the slight analgesic effect of hyoscine and
the slight increase in efficacy of morphine obtained by combining it with
hyoscine may be the result of the narcotic effect of the drug rather than a true
analgesic effect.
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UMMARY

Combination of atropine sulphate in 150 /Lgm. per kgm. and 300 f-Lgm.
per kgm. doses and of hyoscine hydrobromide in 150 I'gm. per kgm. do e
sh<;>wed no significant alteration in the AD50 of morphine hydrochloride in
albino rats.

Hyoscine hydrobromide showed slight analgesic effect at high dose levels
and also slightly but significantly reduced the AD50 of morphine. This effect
of hyoscine hydrobromide appears to be due to its narcotic action rather than
to a true analgesic action.
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