METHODS AND MATERIAIS

(A) BICOTTNIC GANGLICNIC BLOGKERS

DOG NICTITATING MEMBRANE

Mongrel dogs of elther sex weighing 9«19 kg were
ansesthetised with 500 mg/lg of urethene and 50 mg/kg of
chloralose in combination or 100 mg/kg of chloralose administered
Intravenously, Subsequently small doses of the anaesthetic agents
-were used whenever required, Starting from the superior cervieal
- ganglion, the pre~-ganglionie cervicel syupathetic nerves of both
sides were identified &nd separated from the vagus nerves, The
preganglionic nerve trunk was placed over a pair of shislded
platinum electrodes, The nerve was cut well below the electrode,
fn INCO stimilator was used for stimlation of the proganglionic
nerve, Suprameximal rectanguler pulses (3 times the maximal) of
2,5 msec duration, at frequencies rangi;ag from 1 to 250/sec for
30 sec were employed. The stimuli were applied every 10 min,
Contractions of both the nictitating membranes were recorded in
each animal with & balsa wood frontal writing lever, Theilpad on
the lever was 3,5 g at the hor izontal equilibrium position‘ and
the contractions were magnified 10-fodd, The contractions were
recorded on a smoked drum, Frequenoy response-curves werse
plotted on o graph paper with pelr;'centage of the meximal ‘
contraction on the ordinate and iog of the frequency on the

absecissa,
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Each ganglion blocker was used in four ‘doses and 3
experimenis were set up for each dose, After eliciting a control
panel of responses, the ganglion blocker was given intram
arterlally snd 15 min later, responses to nerve stimulation were
re-eclicited, After recovery from ganglionic blwccléde, responses
to another dose of the ganglion blocker were elicited, It was
possible to record the; effects of only two doses of a ganglion
'blocker,' with one membrane since reproducible control responses
could not, In general, be elicited subsequently, Since responses
of both the membranes were recorded in the same snimsl, it was
possible to obtain responses with a1l the four doses of a blocker

in one experiment,
a=arter istration of the druss ¢

A polyethylene tube of a fine bore was passed épto the
common carotld artery of the dog through the superior thyroid
srtery, The\tip of the polyethylene tube in the artery was coaxed
in the direction of the flow of blood, Into the other end of the
tube was Inserted a 21 gauge needle attached to a three way stop
cock, A1l the drugs were administered into the common carotid
artery through the three way stop cock and were followed by 0,5 ml
of normal saline every time, The external carotid artery sbove
the carotid bifurcation and all the: branches of the common carotid

artery except the internal carotid srtery were ligated,

A11 the doses of the antagonists were administered by

the Intra-arterial route,
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RABBIT AND GUINEA PIG ISOLATED IIEUM :

Young adult rabbits weiching 1,2 - 2,5 kg and gulnea pigs
weighing 280 -« 400 g were killed with a sharp blow at the back of
the neck and were exsenguinated by opening the neck vessels, The
abdomen was opened, and 2,5 to 3 cm of the terminal part of
ileum near the ileo-caecal junction was removed., Tyrode solution
of the following composition : NaCl, 8,0 g; KC1l, 0.2 g; CaCls,
0.2 g3 MzClp , 0,2 g; NaHCO3, 1,0 g3 NaHpPOy, 0,05 g; dextrose,
1.0 g; and double distilled water u'pto 1 litre was used, With
two ml pipette filled with Tyrode solution and kept at an angle
of 30°into the lumen, at one end,the contents of the lumen were
gently washed out,

The ileun was suspended in a 33 ml organ bath;
maintained at 3700'-"! 100 and bubbled with oxyzen in the casse of
guinea pig ileum and with air in the cese ‘of rabbit 1leum, The
contractions of the rabbit ileum were recorded with isotonic and
auxotonic levers and those of the guirea plg ileum with isoctonic
lever, The isotonic snd auxotonic levers were subjected to 1 g
tension and the megnification was 10-fold, The recording was mede
on smoked kymograph paper. The preparations were allowed to
stabilize for 20 to 30 min before the start of the experiment,
The preparetions were regularly washed every 7-8 min except
during the exposire to the blocker, Two preparationa from the same

ileun were set up simultaneously,
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Nieotine (5,55 x 10 , 1,85 x 10 , 5,56 x 10 , 1,85 x 10
end 5,55 x 156) and dimethylphenylpiperazinmmn (DMPP) (1.5 x 166,
3,0 x 156, 6,0 x 10 7.5 x 106 and 1,5 x 105) were used to obtain
control rSSponses with the rabbit ileum, Nicotine (1,80 x 187,
2,88 x 10 , 4.5 x 15?, 5,76 x 167, 9.0 x 10 a0 1,80 x 106) and
DMPP (1,5 x 106, 3,75 x 15 s 4,8 x 15 » TeE x 18 and 1485 x 155)
were used to obtain control responses with the guinea plg ileum,
The contact time for nicotine and DMPP wes 30 sec. Dose-responge
curves were constructed by plotting log dose of the agonist on the
absclssa and per centage of the maximal height of contraction on

the ordinate,

For tfasting the sntagonistic effects of the ganglion
blockers , each blocker was kept in the bath for 15 min before
the addition of the agonist, Not more than two doses of a blocker
ware tested in one preparation, Since two preparations from the
seme ileum were s&t up simultaneously it was possible to test
211 the four doses on the same ileum, Three preparations were
employed for each dose, Recovery of control responses to the
agonlsts occured after 15-20J nin of wash~out of hexamethonium and
tetraethylammonium and the lower two doses of mecamylamine,
pempidine, chlorisondamine and pentolinium, With the higher two
doses of the latter four blockers, recovery occured after 50-70

nin of wash-out,



ISOLATED GUINEA PIG HYPOGASTRIC NERVE VAS DEFERENS :

The preparations were mounted according to the method
of Hukovic (1961). Male guinea pigs weighing 250 -~ 500 g were
sacrificed by a blow on the back of the head and bled to death.
The animals were fixed with thei;* backs on the dissectiné board;
the gbdomen was opened by a midline Ineision and th,e gﬁt wes
displaced to the right, The testis was pushed into the abdominal
cevity by pressure on the scrotum, Holdling each testis, the vas
deferens was freed from the comnective tissue and dissected
from the epididymis, The testis was then removed. Grasping the
cut end of the vas deferens with a small forceps, it was seperated
from the adjacent tissue, Without further e¢leaning of the vas
deferens, the hypogsstric nerve was identified, The right and
the left nerves could be easily seen in the middle of mesentery
of the colon, The nerve was tied end cut 5 cm from the vas
deferens and cleaned to witix!n 0.5 em of the vas, The remainder
of the nerve (upto the vas deferens) which was fine and diffuse
was preserved by isclating slong with the piece of peritoneum
which contained it, During the dissection, the organ and the
nerve were molstened with Kreb's solution of the féllowing
composition : NaCl, 6,60 g; K01, 0,35 g; CaCly, 0,28 g; KHy POy,
0,162 g; MgS04 HoO, 0.294 g; NaHCOg, 2,1 g; dextrose, 2 g; and
double distilled water upto 1 liter, The vas deferens was then
cut from the urethra and mounted togzether with its nerve in a bath

of 33 ml capacity containing Kreb's solution bubbled with carbogen
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(952 oxygen and 5% carbon dioxide) and meintained at 32 C, Two

preparations from the same anims] were set up simultaneously,

The proximal end of the vas deferens was tled to the
oxygen tube and the distal_ex;d was attached to a balse wood writing
lever which wrote on a smoked paper, The lever gave 10-fold
magnification and the load on the lever was 0,5 g at the horizontal
equilibrium position, The hypogestric nerve was passed through
shielded pletinum electrodes dipping into the bathing fluid, The
preparations were stimulated by an INCO stimnlator supramsximelly
(as in the case of dog nictiteting membrane) with rectangular pulses -
of 2,5 mseé duration at varisble frequencies (1,2,5,5,7,5,10,25,50,
100/sec and upto 250/sec¢) for 30 sec every 10 min,

For testing the inhibitory effects of the ganglion blockers
each blocker was kept in the bath for 15 min before starting
stimilation of the hypogastric nerve and remained in the ’bath therew
after, Only tuo doses of a ganglion blocler were tested on one .
preparation, The bath fluid was changed every 7«8 min except during
exposure to the ganglion blocke:;‘. Since 2 preparations from the
same animal were set up simmltanecusly it was possible to get a
lcomplete dose-response curve on preparstions from the same aniwal,
Three preparations were employed for each dose of the blocker,
Recovery from block occured 15~20 min after the lower two doses of
. each blocker and 50«70 min after the higher two doses of each
blocker,

Frequency-response curves were constructed by plotting
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the log of frequency of nerve stimmlation on the abscisss and

per centage of the maximal contraction on the ordinate,

(8) NON-NICOIINIC GANGLIONIC BLOCKER :

CAT NICTITATING MEMBRANE :

Cats of either sex weighing 23,5 kg were
anaesthetised with chloralose (70 mg/lg, intravenously) after
preliminary ethyl chloride anmesthesie, A fine polyethylene
cannule was inserted into the linguel artery as described for
the dog nictitating membrene, All the drugs under test were
administered intra-srterially, The externsl carbiid artery was
occluded for 15 sec at the time of administration of all the
drugs, The c;ontractions of both the membrenes were recorded on
smoled drum with isotonie lever (10-fold magnification)
subjected to 3,5 g tension at the horizental equilibrium position.
4w (m-chlorophenylmﬁ’m%ﬂoxy)—Z»bu‘h‘nﬂ’ﬁrimthylamonium chloride -

-7 o7
(McB-4-343) (6,09 x 10 , 1,22 x 10 , 2,03 x 10 , 4,06 x 10 ,

-7 -7 ‘ -0 <8
6.00 x 10 and 8,13 x 10 ) and miscarine (5,75 x 10 , 1,44 x 10 ,

2,87 x 10 and 5,75 x 10 ) were used as the agonists,

N

To tost the nature of antagonism of atropine, dose=
response cwrves of mmsearine and MeN-A-343 were plotted before
and after four different doses of atropine, To avold
tachyphylaxis, muscarine and Mcl-A-343 were sdministered at
intervals of 15 to 20 min, The offect of each dose— of atropine
was studied in triplicate, The plan of experiments was sixgilar to

that described for the dog nictitating membrane, Atropine block
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lasted for about 20 min with all the doses studied,

DRUGS

Nicotine, 1,1~Dimethyl-4ephenylpiperazinium iodide
(DMPP), hexamethonium chloride, tetraethylammonium bronide,
mecamylamine hydrochloride, pempidine tartrate, chlorisondamine
dimethochloride, pentolinium tertrate, muscarine, 4=-{(m-chloro-
phenylarbinayloxy)-2+bilyty1tr inethylamonium ohlaride (McR-A-343),
end atropine sulphate were used throughout the study, Unless
otherwise specified, doses of the drugs are expressed in
terms of ¥/ganglion for dogs and cats and in terms of M(mola/
litre) for the rabbit and guinea pig 1leum and for the guinea

pig hypogastric nerve vas deferens,

Statistical tests are those deseribed by Snedecor
(1958),



