CHAPTER - 3

MATERIAIS AND METHODS
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3. MATERTALS AND METHODS

Pieces of spleen, aorta, trachea and heart were cbtained from healbhy
goats of either sex {10-20 kg) from Baroda Slaughter House immediately after
‘killing. The tissues were collscted in a thermos flask containing carbogenated
jce-cold Krebs-Hemseleit solution of the following camposition {mM): NaCl (118.0);
I\Iaﬂms (25.0); CaCla (R452); MgSO4,7H,0 (0.58); NaH,F0, (1.1); XC1 (5.4) and
dextrose (11,0)s The pH of the solution was 7e4.

3.1. Pharmacological Experiments

3elele ‘Splenlie strip

For all the experiments, strips of 25-30 mm length and 2«3 mm width were
prepared from spleens of goats (10-20 kg), as described by Imnes (1962) for
cat spleen. Each strip was suspended in an organ bath containing 35 ml of
Krebgs=Herselelt solntion maintained at 37oi 0.500 and bubbled with 95% oxygen
and 5% carbon dioxide. Isotonic contractions at 0.5 g temsion were recorded on
a smoked paper by frontal writing lever which gave 10=-fold maghification.
Unlass otherwise specified responses to agonists were obtained by the
cumilative addition of increasing concemtrations of agomists. Contact time for
each agonist dose was 2.5 minuites. The antagonists were kept in the bath for
10 minutes before adding agonists and remained in the bath during the record
of the actions of agonists. Tn order to bring the isotonic lever back ﬁo the
baseline after elieiting a maximm response, an extra load of 0.5 g had to be
applied for 15=-30 minutes. Before addition of any drug, the tissue was
equilibrated for 2 hours. A rest period of 60 minutes was allowed between
cumulative responses. During the equilibrium and the rest periods the tissue

was washed every 15 minutes.



To study the relaxant effect of IS0, KC1 was used as a spasmogen.
-2 - - -
1.36 x 10 M KC1 produced a steady submaximal spasm {70 & 8,01%0f NA maximal

response).

In a set of experiments, respomses to agonists were first elicited_ém
Krebs-Henseloit solution conbtaining normal Ca?"' concentration (2,52 x 10 M),
This was followed by repetition of resporses in the presence of {'Jé,ir Leree 5
medium containing disodium ethylenediamine tetra=acetic acid (EDTA, 1.10 x 10M).

In desensitization experiments { Gadgum, 1953), control single g‘esponses to
nephazoline {2.44 x 15 M), NA (2.40 x 10 M) and tyramine (5.66 x 10 M) gere
obtained and then a high concentration of either naphszoline (8.83 x 10 M) or
NA (1.83 x 104M) or tyramine {0.83 x 18314) was added and allowed to act for

60 minutes (the solution containing the high concentration of the agonist was
changed every 20 minutes three times)s At the end of 60 minutes, repeated
washes with normal Krebs-Henmseleit solution were given7till the baselinss was
obtained. Then the responses to maphazolire {2.44 x 10 M), NA (2.40 x 10 M)

-y
and tyramine (5.66 x 10 M) were repeated.

3¢1e&e Aortic strip

The gortic strip was prepared apd mounted in an organ bath of 35 ml
capacity according to the technique of Furchgott and Bhadrakom {1953) described
for ratbit aortic strip. The bathing medium (Krebs-Henseleit solution) was
bubbled with 95% oxygen and 5% carbon dioxide., Cumulative concentrationw
response curves of the ggonists in the presence and sbsence of blockers were
recorded on a gmoked drum by a frontal writing isotorndic lever ufxder 2 g
tension and 10-fold magnification. Contact time for all the agonists was 2.5 min
and that for the blockers was 10 min., Before addition of any drug, the tissue

was equilibrated for & hours. 4 rest period of 60 minutes was allowed between



cummuistive responses. During the equilibrium and the rest periods the tissue

was washed avery 15 mirmtes.

3.1.3. Tracheal Chain

The tracheal chain was prepared ard mowrtbed as per the method of Akeasu

{1959) for th

Jute

o
g

uinea~plg tracheal chain. On each side of bhe trachea, two

vertical cubs were made 3-5 mm laberal to the central smoobth muscle of the
trachea aud then emch rirg was separated. The 3-4 cm loug chain was prepared by
joiwing the cartilaginous parts of the rings and susperded iu Krebs-Herseleit

solution at 37 4 0,5 C. The solubion was bubbled with 95% oxygen ard 5% carbon’

-

dioxide. The resporses were recorded on a smoked paper with an isotonic frowbal

uriting lever wider 0.5 g teision and 10-folid magiuification. Unless otnerwise

>

specified, resporses to stimulard agoulsts were obtained by the cumulative

addition of their imcreasing coucenbrations.

Tor eliciting relaxaut respomses to QO, a spasm was obtained by exposure

of the tissue to either pilocarpiuve £3.70 % 10 M) or potessium chloride
- -6
(1.36 x 10 ). 3.70 x 10 M pilocarpine which produced & steady submaximal spasm

-

{83 4 6.91% of the maximal spasm) was used for this set of experimerts. Iu

agreement with the literature (Wickerson ard Collier, 1975), phenoxyberzamine
=5
(3.27 x 10 M) reversed the pilocarpine-induced spasm presumably because of its
anticholinergic ectiou. Therefore, while studyirg the infliuerce of
-2
phenoxybenzamine, XCL (1.36 x 10 M) was used to obtain a steady submaximal spasm.

The maguitude of the spasm produced uwith 1.36 x 10 M K61 was similar to that
-6
produced with 3.70 x 10 M pilocarpine, The spasm with pilocarpine axd XCl was

-

fulily develioped in 7-8 mirutes. The relaxaut drugs were added at the height of

Spasm.



&7

In some experimerdts, the tissues vere preiicubated with normetaiephrine

=5
(Re73 x 10 M) for 10 min before elicitiug responses to ISO.

Effect of lower bath bemperature on respomses to I30 was studied by
o
incubating the tissue at the bath of temperature of 22 ;\;_0.5 C for 10 min and

then adding ISC keeping the temperature low.

The tracheal chain was equilibrated for 2 hours befors startirg the drug
additions. A rest period of 80 minutes was allowed between two cumulative
respouses. A wash was given to the tissue during the equilibrium and the rest

periods every 15 mimubes. Conbact time for agonists was 2.5 min and thet for

antagorists was 15 min. -

3.2. Biochemical Zxperiments

3.2.1. Uptake of WA

The control FA coutents of goat aorta, heart and spleen were esiimated

by the method of .uton and Sayre (1962). For studying the euronal uptake of

, - -G
N4 (upbekes), the tissue uas incubated with 0.59 x 10 M, 1.77 x 10 i,

-6 - ' "'5
5,91 x 10 M, 1,18 x 10 M ayd 2.36 x 10 M concertration of Wi for 1, 5 and 15

-5 '
mirutes. In some experimerts, cocaine (1 x 10 M) yas added 15 mirutes before

; _6 “5
incubztion with 5.91 x 10 M ard 1.77:x 10 M of WA for 5 minubes.

3.2.2, Bstimation of acetylcholinesterase { AChE) comtent of splsen

The method of Pilz (1965) was used to estimate the AChHE erazyme in goat
spleern. For refersuce purposes, estimatiors of the eizyme wsre also made in

guinea=pig spleen, liver and irtestine.
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The following drués were useds

(-) noradrenaline (Flnka.-ﬁc‘;, Bucbs-_-SG); (-) adrensline and atropine
sulphate (C.H. Boehringer Sohn, Ing'elheim) 3 cocaine hydrochloride and
mepyramine maleate (May & Baker Private Ltd., Dagevham); tyramine hydrochloride
{ Hof fman=ga Roche & Co., Basls); phegxtolamix.ze methanesulphonate and antazoline
methanesulphonate {Ciba=Geigy Pharmaceutical Co., Basle); reserpine (Serpasil,
éiba of Tndia Ltd., Bombay}; maphazoline (Alembic Chemical Works Co. Ltd.,
Baroda); isoprenaline sulphate (Ward Blenlin § 5 Sop & Co, Ltd., London);
acetylcholine chloride and potassium chloride {E., Merck, Dax%tadt),
physostigmine salicylate (Burroughs Wellcome & Co., London); hexamethonium
chloride (Sarabhai Chemicals, Baroda); S-hydroxytryptamine creatinire sulphate

noeciné-
{Sandoz Ltd., Basle); eyproheptadine (Merck Sha:cp & Dolme, Rahway); xyéocaine
hydrochloride and phenoxybenzamine hydrochloride (Smith Kline & French
Labora.tories,. Philadelphia); ethylenediamine tetrawacetic acid disodium salt
(Pfizer Private Ltd., Bémbay); histamine acid phosphate (BDH Chemicals Ltd.,
Poole); motiamide {Smith Kline & French Laboratories Ltd., Herts); { - )
nometanephrine methanesulphonate (Sterl:ing Winthrop Research Institute,
Rensselaer); pilocarpine hydrochloride (C.H. Boehringer Sohn, Ingelheim) and
propranolol hydrochloride {Imperial Chemical Industries Lid., Cheshire).

] Stock solutions (1 mg’/[ﬁl) of Adr and NA were prepared in 0,1 ¥ HC1
containing sodiun metabisulphite (0s1%) » Stock solution (1 mg/ml) of ACh was
prepared in 5% NaH,F0; solution. Stock solutions of these drugs were used for
preparing sppropriate dilutions. Solutions of all other drugs were prepared
fresh for each experiment. Drug doses are expressed as final molar (M) bath

concentrations,
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3e4s Analysis of Data

Each response was expressed as a percentage of conbrol maximal response.
The mean response for each dose was used by plotting dose~-response cizrves; i‘he
Ecsovalue was computed from the concentration-response curve as the concentration
which cor‘respondedbto 50% its own maximal response, The dogee~ratio was given by
the ratio of ECSO concentration of agonist in presence of blocker to that in its
absence and was used as a measure of the léftward or rightward shifts of the

dose=response curve,

pA2 values were computed from pA plotg consfructed according to the method
of Arunlalshana and Schild (1959). According to this method, the megative log
of the molar concentration of the blocker is plotied on the abscissa and log
(dose~ratio =~1) is plotted on the ordinate. The inbercept of the regression
line with the abscissa at the zero level of ordinate gives pAz value. According
to the hypothesis of competitive antagonism, the regression coefficient should

be -1,

Statistical tests are those described by Smedecor {1957)s P < 0.05

was considered to be significant.



