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THE ACTION OF CHLORPROMAZINE ON THE SKELETAL MUSCLE OF FROG

S. R. K. ACHARYA anp A. R. GOVINDA RAOQO~
Department of Pharmacology, 1.J.M. Medical College, Davangere 577004

ABSTRACT

The action of Chlorpromazine on the skeletal muscle of frog when tested under Gaddum
superfusmr} technique was found to be (1) an anticholinergic effect in small doses and (2) a
spasmogenic effect in large doses, this spasmogenic effect was not blocked by curare.

INTRODUCTION

HLORPROMAZINE (CPZ) is one of the
phenothiazine derivatives widely used in
psychiatry and also m the treatment of spastic
conditions. The untoward effects of this drug
include parkinsonian like symptoms and dyskinetic
symptoms which may be mistaken for tetanus,
meningitis, poliomyelitis, etc. These symptoms
are explained as the effect of the drug on the
extrapyramydal system. This work was taken up
to find the eftect of graded concentration of CPZ on
the skeletal muscle.

MATERIALS AND METHOD

Experiments were carried out on the skeletal
muscle of frog Raena tigrina vnder Gaddum super-
fusion technique$5. The ringer solution prepared
according to Burn J. H. (1952) was used. The
contractions were recorded on a slow moving
smoked drum. Acetylcholine chloride (ACH) was
used as an agonist in a dose of 1-2 mcg.

CPZ dissolved in distilled water was used in
doses of 0-1, 1, 10, 100 ng? and 1, 10 apnd 100 mcg

* Former Professor and Head of the Department,

in 0:1ml volume. The effect of CPZ in higher
doses hke 100 m¢cg and above were recorded on a
stopped drum. In these experiments ACH was not
used as an agomst, and they were repeated 1n
potassium-free, calcium-free, sodwum-free ringer
solution and the solution containing twice the con-
centration of potassium ion. Tubocurarine
10 mg/ml was used as a blocking agent.

All drugs were dropped from a tuberculine
syringe along with ringer solution. The contrac-
tions due to ACH were recorded for 20 seconds.
After obtaining a set of submaximal contractions
due to ACH, the CPZ was dropped fotlowed by
ACH after 20 seconds. The inhibition or potentia-
tion of ACH induced coatractions by CPZ was
expressed as the height of contraction in mm.

RESULTS

The effects of CPZ on skeletal
grouped under three headings.

1. Anticholinergic action in doses of 0-1ng to
I0meg (Fig. 1).

2. Potentiation of ACH induced contraction n
0:1ng and 1 ng.

3. A spasmogenic action at 100 mcg and above
(Fig. 2},

muscle can be
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TABLE 1]
Showing the ant'cholinergic action of CPZ expre scd as percentage inhibt'on of ACH induced
con‘rac'ions in 20 experumnents

0-1 ng*

l ng

10 ng 100 ng 1 nmicg 10 mcg

v, inhibirion +standard error 2784234

1954081 24821 C0 04412 3591155 48 3420
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<Pz Ing 10n oong 1000 n¢g 100
Mcg 9 100ng g [0m¢q e
Fic. 1. Showing anticho!inergic acaon of CPZ

in doses of 0-1 ng to 10 m¢g, each dose of CPZ 1s
followed by 1 mcg of ACH cxcept at 10 m:ca.

Acl 0.7_15
Mcq

| 171

100 200 300 40O
CPz in Mcg

Fi1G. 2. Showing the spasmogeni¢c acticn of CPZ
in 100 200, 300 and 400 mcg, ACH is not used
after CPZ.

i. CPZ in doses from 0-1 ng to 10 mcg produced
a dose-dependent block of ACH induced conirac-
tions on skeleial muscle. The block is directly pro-
port:icnal to the dose at 100 ng to 10 mcg.

2. In 7 ou: of 20 experim>nts CPZ in doses of
0-1ng and 1 ng produced either an immediate or
a delayed potentation of 172 +2-479, of ACH
induced contraction of the skeletal muscle. In one
out of these 7, the potentiation lasted during the
entire course of the expzriment, whereas in o.hars
it lasted for a short time.

3. Spasmogrnc ac’ion: CPZ when used at
100 mcg and above produced a classic phasic con-
tracture of the skeletal muscle which develops very
slowly in over 20-30 m.nutes. During the first few

m-nutes the tissue does not exhibit any effect, then
sicwly, an uwpward deflec.ion reaching a maximum
height of 30-70 mm depend.ng upon the dose.
The tissue fails (0 recover completely even after
6 hours, dur.ng wh.ch, it remains nsins.i.ve 10 ACH
also. This act.on of CPZ was not blocked even by
200 mcg of curare.

In i1on-free sourt’ons: In calcium-free soluton
CPZ failed to produce the spasmogenic effect. In
po.assium-f.ee soflunhon CPZ p.oduced the ccntrac-
ture of a lesser height and intemsily and the tissue
recovered on gently pressing down the lever in 40-
60 m.nu.es, and responded in a graded fash.on to
the incrcasing dose of CPZ.

In sod.um-free r.nger and ringer solution con'an-
mng double the concentration of potassium ion, the
tissue develcped a contracture.

DISCUSSION

The substituted phenothiazines
act:on on periphera!

have multiple
au.onom:¢ nsrvous system.
These nclude the blockade of nicotinic and
muscar.n.c action of ACHS, CPZ is said to
p.oduce the relaxalion of skeleal muscle in some
types cf spastic conditions by selectively acting on
the gamma efferent sysiem and does not produce
a blockade of the nszuromuscular juncton2'®, But
a perusal of Table I shows that it blocks the action
of ACH on skeletal muscle. The rectus abdom’nis
muscle of frog is cne of the prepa:ations used to
demons rate the aciion of drugs at neuiomuscular
junct ont, CPZ p.oduces a curare-like action on
the skeletal muscle. In thesz e¢xper'men's the
anticholinergic action is 27-77 +=2-34 at first
exposure of the tissue to the drug, whereas in next
two exposures it s 19-5 +=0-81 and 24-08 == 0-999
though the dose of the drug is increased in a g aded
feshion. This may be because the tissue may show
a high init:al sensitivity when exposed to the drug
tor the first time,

Th> CPZ has also shown a potentiation on the
action of ACH on skeletal muscle in dose of
0-1ng and 1 ng. CPZ is reported to enhance the
seizures after its depressant action of a largs dose
wears off8, Also CPZ is sad {0 bz an anicholin-
esterase agenl®. Therefore the po'en'iaton of ACH
action cn the skeletal muscle is probably mediated
by the antichol.nesterase act.on of the drug.
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It may be seen from Fig. 2 that CPZ produces
a classic phasic contracture of the skeletal muscle.
The fact that it is not blocked by curare, a com-
petitive blocker of the neuromuscular junction and
CPZ itself produce a neuromuscular blocking action,
shows that the drug produces contracture by acting
at a receptor site other than the neuromuscular
junction. The next alternative site of action would
be the cell membrane or the contractile machinery.
The addition of high concentration of potassium
to the isolated muscle initiates the classic phase
of potassium contracture, but it is not necessarily
correlated with the contractility!¢, Jn potassium-
free ringer CPZ produces contracture but relaxes
quickly compared to the effect in normal ringer.
Its failure to produce this effect in calcium-free
ringer suggests that this action is mediated through
potassium and calcium ions. CPZ is reported to
be having a membrane stabihbising actiont, this
demonstrates that the contracture 1s produced by
stabilising the cell membrane, so as to nise the
tissue concentration of potassium and calcium ions
beyond physiological limits, and more so in a rise
of potassium resulting in contracture.

Thus, CPZ is shown to have an anticholinergic
action in low doses and a membrane stabibsing
action resuiting in contracture of the skeleial muscle
of frog in high dose,
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RADIOCARBON DATES OF SOME LATE QUATERNARY SAMPLES

D. P. AGRAWAL anp SHEELA KUSUMGAR
Physical Research Laborgioiry, Ahmedabad 380009

RESENTED below are the 4C dates of Late

Quaternary samples from the coastal and
riverine sediments. The eusiatic samples are
derived from the western c¢cast. Quite a few

samples of miliolite formations ©of Gujarat have
also been dated. The river sediments have been
14C dated for their Stone Age associations.

The samples have been counted in the form of

methane in gas proportional counters. The tech-
niques have been described in  detail elsewhere
(Agrawal and Kusumgar, 1965 ; Agrawal er al.,

1971 ; Kusumgar ¢/ al., 1963). Ninetyfive per cent
activity of N.B.S. oxalic acid has been used as a
madern standard. For all samples two dates are
given in B.P, The first is based on 5568 yr. half-
life value and the second, in parenthesis. on 5730 yr,
None of the dates has been calibrated for any
14C/12C variations. The dates can be converted
to AD/BC scale by using 1950 AD as reference year,

Curr, Sci,—3

Though CaCO,; measurements too have been
cxpressed in terms of 14C dates, yet it has to be
noted that CaCO, 1s an inorganic chemical and the
HC method, strictly speaking. does not apply to it.

These measurements were made at the Tala
Institute, Bombay, but now the Ci+¢ lab has been
shifted to Physical Research Laboratory, Ahmedabad.
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Asla, Mabarashtra Ind:a
TF-1178, Late Qualernary, 9750 % [20
(70035 + [25)

Shalls fromy pebbly conglomerate 2-Sm  above
Krishna river bed at Asla (Lat. 17° 53° N,, Long.
73c §94 E.), District Satara,



