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SUMMARY

1) In view of the controversial literature reports on
the nature of antagonism exhibited by the nicotinic ganglion
blockers end the Interest evinced in the muscarinie ganglion
receptors frgm time to time, it was decided to :}.nvestiggte the
m;;de of action of several nicotinic ganglion bloclkers
(hexamethonium, tetraethylammonium, mecamylsmine, pempidine,
chlorisondamine and pehtolinium ) and also of atropine
(miscarinie gsnglion blocker:) in great detail employing a
variety of test objects, The nicotinic ganglionic bloclers were
Investigated with the intact dog nictitating membrane, 1solated
rabbit and guinea plg ileum and isoclated hypogastriec nerve vas
deferens, The muscarinic ganglion blocker (atropine) was
investigated with tﬁe intact cat nictitating membrane,

(2) Contractions of dog nictitating membrane in situ were
recorded by a frontal writing lever, Preganglionic fibres of the
superior cervical ganglion were stimulated by suprameximal
rectangular pulses of 2,5 msec duration at frequencies renging
from 1 to 250/sec for 30 sec every 10 min. The ganglion bloeking
agents were administered c¢losely into the arterial blood supply
of the ganglion, fnalysis of the data sccording to the method

of Arunlalshana & Schild (1959) revealed that hexamethonium,
tetraethylammonium. and lower doses of mecamylamine, pempidine,
chlorisondamine and pentolinium acted competitively whereas the
higher doses of the latter four blockers did not act competitively.‘



96

(3) Contractions of the isolated rabbit ileum were
recorded by isotonic and auxotonic levers and those of the .’
isolatéd guinea plg ileum were recorded by isotonic lever,

Nicotine and DMPP were used as agonists,

(a) Isotonic lever : Analysis of the data‘ according to the
method of Artnlekshana & Schild (1859) revealed that hexamethonium
and tetraethylammonium and lower doses of meecamylamine,

pempidine, chlorisondamine and pentolinium acted competitively

and the higher doses of the latter four bloclers did not act

competitively,

(b) Auxotonic lever : (1) Hexamethonium and tetrsethylammonium

and lower doses of mecamylsmine, pempidine, chlorisondamine and
pentoliniuﬁ acted compstitively and the higher doses of the
latter four blockers did not act competitively (@nalysis:of: Afime
YaksRena *ggl:"s‘chﬂa.;fggg); (11) Recovery of the re.éponses of
isolated rabbit ileum to DMPP follewing exposure t0 hexamethonium

-5
(4,95 x 10 M) for 15 min occured after 15 min while that

following exposure to chlorisondamine (2,76 x 10 M) oecured

after 75 min, (111) The dose ratios of hexamethonium (4,95 x 10-515)
and chlorisondamine (8,83 x 10-6M) with DMPP as the agonist were
12,76 + 0,36 and 8,36 * 0,21 respectively, When the same doses
of hexamethoniu;n and chlorisondamine were added cumpmlat:lvely in
three divided doses each, the dose ratios were 11,69 * 0,21 and
198,86 + 9.36 respectively. (iv) Next, the data cbtained with
hexemethonium and chlorisondamine were subjected to analysis

according to the method of Paton & Rang (1965), The dose ratios
i
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of hexsmethonium (4,95 x 10 M) and chlorisondamine (2,76 x 10 M)
with DMPP as.’thg agonist were 9,0 :!"i. Q.G and 4,0+ 0,3 respectively,
When both the antagonists were uség together in the same
cgnceptrai}ipns the dose ratio was 38.10";‘;’ 1.5 which ig very close
to the product of the individual dose ratios ‘(9 x 4= 38), (v)
Hexemethonium (1,57 x 16414) snd chlorisondamine (8.83 x 167M)
or hexemethonlum (1,57 x 154M) and chlorisondamine (8.83 xhlasM)
induced nonparallel shifts to the right of dose~response curves of
DHPP and there was reduction of maximal responses, However,

-d =8
hexamethonium (1,57 x 10 M) and chlorisondesmine (2,76 x 10 M)

no reduction of the maximal responses, This lindiqabed that
hexamethonium (1,57 x 165M)_‘ could protect the specific receptors
agagitpsif the lower dose of chlqz?son@amine but not against the
higher doses of ghlvﬁxjisondamipe.' The date wnder (11), (i11), (iv)
end (v) support the earlier conclusion that he;;aﬁxe*i:honimn scted
coglpetit:_l?e_;y and qt_qorigmgiamine d:'dvnot agt conqqgtit@ygly.

.(Yi) Atropine antagonised Ji-_équn‘sgsv to DMPP, The antagqnigm was
not competitive (anelysis of Arunlalshana & Schild, 1959), This

supports the literature report:.s (van Rossum, 1982 a,b),

(4) {1,Contractichs of the isolated vas deferens were recorded
byk_igotpn:,icw lever, 3yfppgastric ‘nerve supp}yirng the muscle was
stimilated proganglionically with supramaximal rectengular pulses

of 2,5 msec mdura_tiop ai; fmgu_enci@ ranging ,fl.'m?? 1 to 250/sed for
30 sec every 10 ‘min'.“]t_,om_ax_'» doses Qof'hexamei;ho'n ium, tetrasthyl=-

armonium, mecamylamine, pempidine, chlorisondamine and pentolinium
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produced parallel shifts to the right of the frequenoy~response
curves, This suggested competitive ané.agonism. With higher doses,
the shifts were not parallel and the maximal responses were
reduced, Analysis of the data according to Arunlakshana & Schild
(1959) indicated thet none of the blockers acted competitively.

(5) Contractions of the cat nictitating membrane in situ
were recorded as descerihed for the dog membrane, Muscarine and

4~ (m-c Qlorophenyl-carbamoyl oxy)=2~butynyl-trimethylammonivm
chloride (MoN-A-343) were used as agbnists and were injected by
close intra-arterial injections into the blood supply of f.he
superior cervical ganglion, Both the agonistes ellcited dose-related
contx"actile responses of the nictitating membrane, The agonist
dose-response curves were shifted to the right in a parallel
manner (without suppression of the maximal responses and flatten‘ing
of the curves) by atropine, Anelysis of the data accarding to the
method of Arunlakshana & Schild (1959) indicated that the

antagonism was competitive,

(8) Tt is concluded that hexamethonium and tetraethyl-
ammonium acted as competitive antagonists at the superlor cervicel
ganglion of dog and the ileum of rabbit and guinea plg,
Hexamethonium, tetraethylammonium, mecamylamine, pempidine,
chlorisondamine and pentolinium 4id not act competitively at the
peripheral genglia on hypogasiric nerve innervating vas deferens,
Mecamylamine, pempidine, chlorisondamine and pentolinium did not

act competitively at the superlor cervical ganglion of dog and the
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ileum of rabbit and guinea pig, Atropine antagonised competitively
the responses to the two "non-nicotinie" ganglionie stimulants,

muscarine and McN-A-343 at the superlor cervical gsnglion of the

cat,



