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will be Everett (2) made revolutionary advances in the field of europharmacology by intro-
ducingtrernorine-a 'Parkinsonimimetic' agent. It exerts unique action in several species of
laboratory animals producing centrally mediated fine fast tremor and peripheral parasympa-
thetic stimulation causing salivation, lacrimation, diarrhoea. urination and hypothermia.
Theseeffects can be antagonsied by antiparkinson's drugs (4, 6 and I). Tremorine test has
becomea useful tool for the evaluation of potential antiparkinson's agent (7). In the present
studyan attempt has been made to evaluate the possible antitremorine action of certain anti-
bistaminic compounds.
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MATERIALS A D METHODS

The anti-tremor property of antihistaminics has been carried out in albino rats of botb
sexes. Some of these drugs possess both antihistaminic and antiserotonin property e.g. cypro-
heptadine and promethazine hydrochloride. On the other hand diphenylpyraline hydrochlo-
rideis purely an antihistarninic agent (Personal communication from Or. S.O. PateJ, 1963).
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Control experiments were carried out in order to find out the challenging dose of tre-
marinein several groups of rats by rotating rod method of Stone (I J). Doses of tremorine
rangingfrom 2.5 to 15.0 mgjKg were administered intraperitoneally in eight groups of animals.
Within \0 minutes of administration. severe tremors, profuse salivation and mucus secretion
preading up to neck and jaw and diarrhoea were noted. The resulting tremor was sufficient

enoughto impair the motor capacity. The animals were not able to remain on the slowly
rotating rod (5 rotations per minute) for a period of one minute. It was seen that untreated
ratsmaintained their balance and kept their hold whereas tremorine treated rats invariably fell
downwithin a minute at 15 mgjKg dose level. In some of the animals, the weakness.and akinesia
wereso marked that it was impossible for them even to sit and maintain their balance. From
thi' experiment it was decided to use 15 mgl Kg of trernorine intraperitoneally for producing
tremorand other effects in all our subsequent investigations.

Groups of animal were 'pretreated with test drugs subcutaneously 30 minutes prior to
therotating rod test. Tremorine was given 20 minutes before the test. Antitremor effect of
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various compounds was measured by determining their ability to re tore the capacity of
morine injected rats to remain on slowly rotating rod during one minute period.
effective dose (EDso) was determined for each drug by the method of Miller and
The incidence of salivary secretion and diarrhoea was also noted.

STANDARD DRUG

Atropine sulphate was chosen as standard drug. Atropine has got powerful
trernorine and anti-cholinergic properties (3). Atropine sulphate afforded only 20% prot
against tremorine induced tremor at 0.4 mgl Kg, At a dose level of 8 mgjKg it compl
antagonised the tremor, salivation and diarrhoea and 100% protection was recorded. The (E
obtained from such experiments was 1.30±0.291 mgjKg. This dose was taken as unity
subsequently the potency ratio of other drugs have been calculated in respect of atropine.

RESULTS

Cyproheptadine :

The data obtained in the experiments demonstrate that cyproheptadine pos
antitremor activity. Seven groups of animals were employed for this study. The dose
0.5 mst Kg of cyproheptadine did not show any protective action. inty percent protection
obtained with a dose of 10 mgjKg, It was observed that the tremors persisted even at
highest dose employed (10 mg/Kg). The peripheral effects were not influenced with this d

DiphenylpyraJine Hydrochloride :

Diphenylpyraline hydrochloride antagonised completely the tremorine-induced efIec
At a dose level of 12 and 14 mgl Kg the tremor was abolished completely which was even vis
ly apparent. Both diarrhoea and salivation were not observed at these dose levels signifji
thereby that it has got marked anticholinergic effects. Eight groups of animals were treated wi
varying dose (l to 14 mg/Kg) of this compound. With the 2 mgl Kg dose only 10% protecti
was observed whereas 90% protection was obtained with 14 mgjKg, The calculated {E
found for the drug was 5.1±0.712 mgj Kg,

Promethazine Hydrochloride :

Promethazine hydrochloride has marked antitremor property. Nine groups of anim
were subjected for study. The dose varied from 1-20 mg/Kg. At 1 mgl Kg the compo
did not have any influence either on tremor or cholinergic effects. Ten percent protecti
was noted at 2 mgl Kg, At 16 and 20 mgj Kg dose level, both tremor and cholinergic effects
tremorine were completely controlled. The (EDso) for promethazine obtained was 7.8±1.
mgf Kg, The results are represented, in the following graphs (Fig. 1, 2, 3, & 4).
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Showing comparison of anti-tremorine potency of drugs with atropine
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Although cyproheptadine is more active than diphenylpyraline and promethazine hydro-
chloride in antagonising the tremors yet the compound did not have any influence on the peri-
pheral cholinergic effects. The potency ratio for cyproheptadine, diphenylpyraline and pro-
methazine in decreasing order was 0.406, 0.255 and 0.167. Both Diphenylpyraline hydro-
chloride and Promethazine Hydrochloride almost completely antagonised the tremors as well as
the peripheral effects of tremorine at higher dose levels.

OISCUSSION
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Since these antihistamines drug successfully antagonised the both effects of tremorine
(tremors and cholinergic effects) one may consider a possible role of histamine and acetylcholine
in the tremorine-induced tremors. The biochemical and other studies indicate that hi tamine
and acetylcholine metabolism plays a definite role in tremorine induced effects (14,8). Ungar
and Witten (14) have shown the relation between histamine concentration and tremorine in-
duced tremors. The challenging concept of Me Geer et at (9) that there is equilibrium within
the brain between two groups of neurochemical substances (i) Serotonin and Catecholamine
(ii) Acetylcholine and histamine and any disequilibrium between these will result in Parkin-
son' disorder; also supports the involvement of histamine in the causation of Parkinsonism.
Friedman and Everett (7) have also speculated the efficacy of antihistaminics in Parkinson's
disease on the basis of their antihistaminic action. Perhaps these agents combat the tremo-
rine-induced effects by antagonsing the raised histamine level caused by tremorine. Amongst
the compound studied, cyproheptadine and promethazine also possess antiserotonin property.
Stern and Gasparovic (12) have shown that lack of serotonin is responsible for the genesis of
tremoine-induced tremor. Friedman et at (5) have also demonstrated a progressive rise in
5HT level after tremorigenic dose of tremorine in the rats brain stem. If 5HT plays a role as a
mediator in tremorine-induced tremor, it is just probable to ascribe the anti tremor effect of
compounds having antiserotonin property to their antagonism towards 5HT. The antagonism of
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cholinergic effects of tremorine by these compounds can be explained on the basis that t
compounds possess anticholinergic effects (13).

SUMMARY

Both promethazine and diphenylpyraline hydrochloride antagonised the tremorsa
peripheral cholinergic effects of tremorine. On other hand, cyproheptadine has an
tremor action only. The present study may provide a basis for the use of these agents inc
nical cases of Parkinson's disorder. Perhaps it may be worth while to conduct a control
clinical trial with these agents in Parkinsonism.

ACKNOWLEDGEMENT

The authors are grateful to Dr. e.A. Stone, Director Merck Institute for Therapeud
Research for providing the methods and Dr. G.M. Everett, Abbott Laboratories, Chicago, lllin.
for supplying Tremorine. We are thankful to Merck, Sharp & Dohme, India Ltd. for Sll

plying cyproheptadine, May and Baker for promethazine hydrochloride and Themis Pharm
ceuticals for diphenylpyraline hydrochloride.

REFERENCES

1. Ahmad, A. and P.B. Marshall. Relationship between Anti-acetylcholine and antitrem
rine activity in Anti-parkinsonian and related drugs. Brit. J. Pharmacol. 18:247, 1962.

2. Everett, G. M. Tremor produced by Drugs. Nature. 177:1238, 1956.

3. Everett, G.M. In 'Animal and Clinical Pharmacologic techniques in Drug evaluation',
J.H. Nodine and P.e.E. Seigler', Year Book Publishers. Chicago, lllinois p. 359, 1964.

4. Everett, G.M., L.E. Blockus and Shepperd. Tremor induced by tremorine and its ants-
gonism by anti-parkinson drugs. Science. 124:79, 1956.

5. Friedman, A.E., R.J. Aylesworth and G. Friedman. Tremorine: its effect on
of the Central Nervous System. Science 141: 1188, 1963.

6. Farquharson, M.E. and R.J. Johnston. Antagonism of the effects oftremorine by Tropine
derivatives. Brit. J. Pharmacol. 14:559, 1959.

7. Friedman, A.H. and G.M. Everett. In "Advances in Pharmacology" Edited by Garai-
tini, S. and Shore, P.A., Academic Press, New York, London. Vol. 3, p. 83, 1964.

8. Holmstedt, B. In "Biochemical and Neurophysiological correlation of Centrally acting
drugs" edited by E. Trabucchir, R. Paolletti and N. Canal, Pergamon Press, Oxford, Lon-
don, Vol. 2, p. 127, 1964.

9. McGeer, P.L., J.E., Boulding, W.e. Gibson and R.G. Foulkes Drug-induced Extrapyra-
midal Reactions. J. Am. Med. Assoc. 177:665, 1961.

,.



October 1967
Ind, J. Phsyiol. & Pharmacol.

xplained on the basis that these

e antagonised the tremors and
nd, cyproheptadine has anti-
r the use of these agents in cli-
while to conduct a controlled

erck Institute for Therapeutic
tt Laboratories, Chicago, Illinois
& Dohme, India Ltd. for sup-
ochloride and Themis Pharrna-

ti-acetylcholine and antitremo-
. J. Pharmacol. 18:247, 1962.

77:1238, 1956.

hniques in Drug evaluation',
icago, lllinoi p. 359, 1964.

ed by tremorine and its anta-

: its effect on amines

effectsoftremorine by Tropine

rmacology" Edited by Garat-
n. Vol. 3, p. 83, 1964.

rrelation of Centrally acting
Pergamon Press, Oxford, Lon-

kes Drug-induced Extrapyra-

Tremorine and Antihistamines 137

10.Miller, L.C. and M.L. Tainter. Estimation of the EDso and its Error by means of Logarith-
mic Probit Graph paper. Proc. Soc. Exptl. Bioi. Med. 57: 261, 1944.

11.Stone, C.A. Personal communication, 1960.

12.Stern, P. and 1. Gasparovic. In "Pharmacological Analysis of Central Nervous Action"
Paton, W.D.M. and Lindergren, P., Pergamon Press, Oxford, London, Vol. 8, P. 149, 1962

13.Stone, C.A., H.C. Wenger, C.L Iudden, I.M. Stavorski and C.I. Ross Antiserotonin-Anti-
histaninic Properties of Cyproheptadine. J. Pharmacol. and Exper. Therap. 131:73, 1961.

\4. Ungar, G. and I.W. Witten. Increase in brain histamine caused by tremorine, Federa-
tion Proc. 22 No. 2:273, 1963.


