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The influence of changes in the hydrogen ion concentration (pH) of bath
fluid on responses of drugs on isolated tissue preprations has been emphasised
(Evans and Underhill, 1923; McSwiney and Newton, 1927). The present com-
munication reports the effects of acetylcholine and histamine on isolated guinea pig
ileum preparation at different pH of bath fluid.

MATERIALS AND METHODS

Acetylcholine chloride (acetylcholine), histamine acid phosphate (histamine),
atropine sulphate (atropine) and mepyramine maleate (mepyramine) were used.

Isolated guinea pig ileum was set up as described by Burn (1952) in a 2 or
5 m!. bath at 37°C. The perfusion fluid was oxygenated Tyrode's solution, the
pH of which was from 7.7 to 8.0, and this solution was referred to for convenience,
as 'normal' Tyrode's solution. In order to alter the pH of 'normal' Tyrode's solution,
hydrochloric acid (N/10, N or 5 N solution) or sodium hydroxide (N solution or
fused pellets) were used. The pH of Tyrode's solution was adjusted to the re-
quired value by adding the minimum amount of acid or alkali and checked by using
a pH meter (Muirhead).

Standard reproducible contractions of ileum in 'normal' Tyrode's solution
were recorded on a moving smoked surface with acetylcholine or histamine at the
begining of each experiment. Tyrode's solution at different pH was then run
into the bath and the experiment carried out at the new pH. A 3 minute cycle was
maintained in all the experiments. Dose response and antagonism experiments
were done in the conventional way.

RESULTS

No direct effect was observed when isolated guinea pig ileum was suspen-
ded in Tyrode's solution of pH 5 to 9.6.

· Part of this work was done at the Department of Pharmacology, University of Glasgow,
Scotland, U.K.
t Present Address: Bangladesh Medical Research Council, Mahakhali, Dacca.
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Acetylchol ine

Raising the pH of Tyrode's solution from 'normal' to 9.6 increased the height
of contractions of guinea pig ileum compared to the height of contractions produced
by the same dose of acetylcholine in 'normal' Tyrode's solution. The effect
was reversible by changing the bath fluid to 'normal' pH.

Lowering the pH of Tyrode's solution from 'normal' to 6 increased the height
of contraction of guinea pig ileum. When the pH was further reduced to 5.1 the
first few contractions were larger than the contractions produced in 'normal' Tyrode's
solution but gradually the height was decreased and ultimately fell below the height
obtained in the 'normal' Tyrode's solution. This effect could be reversed by chan-
ging the bath fluid to 'normal'. Further reduction of pH of Tyrode's solution to 3
caused gradual reduction in the height of contraction. The effect was still rever-
sible on changing to 'normal 'Tyrode's solution but lowering of pH below 3 appeared
to cause some irreversible changes and spontaneous activity became w~1I marked.
Ultimately, spontaneous activity ceased and the tissue remained in a state of in-
creased tone.

Acetylcholine-atropine antagonism experiments were done in Tyrode's
solution of pH 6.2 to 9.2. At both acid and alkaline side of 'normal' Tyrode's solu-
tion, the antagonism was proportional to the dose of atropine used.

Histamine:

Raising the pH of Tyrode's solution from 'normal' to 9.6 caused an increase
in the height of contraction of guinea pig ileum similar to that seen with acetylcho-
line. The effect was reversible on changing the bath fluid to 'normal' pH.

--

Fig.1.
A B A B

Isolated guinea pig ileum preparation.
histamine, 0.10 (.Lg.per ml.

At A, the pH of the bath fluid (Tyrode's solution) was 6.0
At B, 9.4
At C, ,.. 9.0

A B

All contractions produced by
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Lowering the pH of the the Tyrode's solution from 'normal' to 5.3, reduced
the height of contraction of guinea pig ileum (Fig. 1). The effect was reversible
on changing the bath fluid to 'normal' Tyrode's solution.

Antagonism of histamine by mepyramine was observed at the pH range of
Tyrode's solution from 6.5 to 9. In all experiments, histamine-induced contractions
were antagonised by mepyramine. This effect, however, was not proportional to
the dose of mepyramine used in all cases.

DISCUSSION

Moderate changes of pH towards the acid and alkaline side cause relaxa-
tion and contraction respectively of smooth muscle whereas large changes of pH
on either side cause contraction (Evans and Underhill, 1923; McSwiney and
Newton, 1927; McSwiney and Newton, 1928).

In the present study, at higher pH levels (8 to 9.6), the responses of guinea
pig ileum to acetylcholine and histamine were increased. At lower pH levels
(6 to 5.1), ~he height of contraction induced by acetylcholine were increased
whereas the histamine-induced contractions (Fig.1) were reduced at pH 6
to 5.3.

It has been pointed out that the reaction of smooth muscle to changes of pH
is of physico-chemical nature (McSwiney and New~on, 1927). and that the altera-
tions of pH have no effect on the local nervous mechanisms (Evans and Underhill,
1923). The hydrogen ions have been reported to act directly on the muscle pro-
tein (Atzler and Lehman, 1923).

The characterstics of the responsesof acetylcholine and histamine on isolated

guinea pig ileum suspended in high and low pH Tyrode's solution may be considered
to represent a change in the sensitivity of the tissue. Whereas in the presence of
fewer hydrogen ions (high pH) the sensitivity to both acetylcholine and histamine
was increased, in the presence of large number of hydrogen ions (low pH), the
sensitivity to histamine was partially lost but that to acetylcholine was increased.
The present results once again emphasise the importance of the pH of perfusion
fluids in experiments with isolated tissues.

SUMMARY

The effects of changes in the pH of Tyrode's solution on the responses of
isolated guinea pig ileum preparation to acetylcholine and histamine were studied.
At higher levels of pH (increased alkalinity), the responses of ~he tissue to both
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acetylcholine and histamine were increased. At lower pH levels (increased acidity),
the response of the tissue to acetylcholine was increased but that to histamine
was reduced.
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