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Summary: Parachloromercury benzoa!e (PCMBl. a sulphydryl inactivator. caused a progressively

increasing inhibition of tissue responses to acetylcholine. adrenaline. nOradrenaline and serotonin in
vitro. This inhibition was progressively and completely reversed by penicillamine. a sulphydryl activator.

It is inferred that intact sulphydryl groups are essential fOr constancy of responses of excitable tissues _

to the neurotransmitters.
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INTRODUCTION

Sulphydryl agents are known to cause changes in celli membrane permeability

by acting on membrane sulphydryl groups (1. 2. 7. 10). Such changes in permeability
are bound to modify the activity of agonists at their receptor sites. Further. receptors
for certain neurotransmitters•. viz. acetylcholine. adrenaline. noradrenaline and serotonin
are endowed with su Iphydryl groups (3. 4. 6. 13). These groups undergo sulphydryl
disulphydryl interconversion with the changes in the level of activity of the receptors

and their effector cells (3.4. 14). In viEW of this. the influence of two sulphydryl agents
viz .. parachloromercuribenzoate (PCMB). a sulphydryl inactivator. and penicillamine. a
sulphydryl activator (1. 8) was studied on the sensitivity of excitable tissues to certain
ne urotransmitters.

MATERIAL A.ND METHOD

Four types of in vitro experiments were performed to test the effect of acetylcholine.

adrenaline. noradrenaline and serotonin (Table I). Standard methods of dissection.
excision and isolation of the tissues were adopted (9). The tissues were mounted in
25 ml organ bath in bathing media constantly bubblEd with oxYsen and maintained at
37 c C. Isotonic lever was used to record the responses on the smoked kymograph drum.
Each preparation was stabi lised ti II it responded to the test-neurotransmitter reproducibly
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and then a single test dose of the agonist (r:roducing 50% of maximal resr-onse) was
selected and its resr-onses were recorded in the absence and in r:resence of the fixed
concentration of either PCMB or penicillamine at intervals of E-10 min.

PCMB 10 or 50 flmo/I/ and penicillamine 68 lJ.mo/11 WEre !=e!=ared In physiological
solutions freshly before use.

RESULTS

From the Fig. 1. it is evident that acetylcholine-induced contraction of rectus
abdominis decreased progressively in presence of 50 !J.{no/I/ of PCMB. The acetylcholine
response was suppressed to 1/5 in EO min by PCMB. The PCMB inhibition of acetyl
choline-indur,ed contraction was completely reversed by penicillamine (68 fJ-mo//I) in 40
min.

Noradrenaline-induced contraction of rat vas deferens was inhibited completely
by PCMB (10 fJ-mo/11) in 10 min and this inhibition was overcome by penicil2mir.e ((8
fJ-mol/l) in 25 min.

TABLE I : Tissues empolyed to stuey effect of sulr;-hydry reaet3nts.

Neurotransmitter tested Animal

1. AcetylchOline:> ChlOride Frcg

2. -) Adrenaline Rabbit
hydrochlcride:>

3. (-) NOradrenaline:> Rabbit
bitartrate

4. 5- Hydroxytryptamine Rabbit
Creatinine sulfate

Tissue"

Rectus abdominis

Seminal vesiCle-

Vas de-fererls

Uterus

Physiclcgical solurien

Ringer

Tyrode

Tyrcde

De J"lo 's

°5 Experime-nts were- pe-rformod with each tissue.

Adrenaline-induced contraction of rabbit seminal vesicle was com!=letely blocked
by PC 18 (50 l-'-mol/f) in 20 min and the blockade was completeiy overcome by penicil
lamine in 25 min.

5-HT-induced contraction of rat uterus was completely supr;ressed by PCMB
(50 !J.mo//f) in 25 min and this inhibition was completely reversed by r;enicillc:mir.e (68
1£1001/1) in 25 min.
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Fig. 1 : Frog rectus abdomin;s muscle. Contraction induced by acetylchcline (1.5 flg/mf) (at dots).
A. control responses B. Responses in presence of PCMB (EO !J.mclll). C. Responses in prc'sence of
penrcillamine (e8 flmol,'l)

In all the experiments PCMB-induced inhibition of tl-,e responses of the neuro
transmitters was not decreased even after 25-40 min of washing out the r:;reparations
with the resrective physiological solutions. However. in this r::eriod of time complete
reversal of the responses occured consistently, if r::enicillamine was r:resent in the bathing
solution.

DISCUSSION

PCM B-induced inhibition of tissue responses could have been due to decreased
membrane permeability of the different neurotransmitter substances on to the receptor
sites (2, 10, l' 2) and or due to the reduction in sensitivity (or blockade) of the receptor
(3, 4, 6. 13). PCMB penetrates the tissues very slowly (8); the initial inhibition of
tissue sensitivity to neurotranamitters might have lbeen due to inactivation of sulphydryl
groups located on the cell surface rather than these located deep in the cells.

In all experiments penicillamine antagonized the blockade of activity of the tested

neurotransmittErs induced by PCMB. RevErsal of blockac:e by penicillamine was gradual
and progressive and this is suggestive of reversal of sulphyc~ryl inhibition by penicillamine
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which may augment membrane permeability (7) to test-neurotransmitters, or of the
receptor sensitivity to control levels. Further. release and transport of membrane-bound
calcium is also influenced by the activity of the tissue sulphydryl groups. Calcium

sensitive SH-groups exist at a site which is essential for the regulatory function of mito
chondria and sarcoplasmic reticulum (5.9. 11). PCMB-inhibition and its reversal by
penicillamine of the responses of tested neurotransmitters may also implicate sulphydryl
dependent calcium mobility.
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