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INTRODUCTION

Higtanine was synthesized ag a chemical
curiosity in 1907 by windaus and Vogt. FPharmacological
interest in higtamine was, however, aroused when it was -
reported by Barger and Dale (1910) that histamine was
responsible for uterine gtimulant action of ergots. Since
then exhaustive work has been carrled out on cardiovascular,
smooth mugcle, exocrine glands and nervous system, mostly in
mammals. Similarly, Sehydroxytryptamine, after its
isolation as a sorum vasoconstrictor in a crystalline
complex form named as *serotonin' by Rapport gt al. (1948),
was studied for its effects on varicus physiological

| systems, To date a groat deal of information regarding
. the distribution, pharmacological properties and the role
,) of thege amines in inflammatory processcs gnd allergy has
;’ been obtained. However, complex physislogical functions
which are exhibited by thege substanceg ore only poorly
} understood,
: Review of literature sghowed that pharmacological
/ studies of autacoide in fowl have been gcanty. Histamine
(Akers & Poiss, 1963 and Natoff & Lockett, 1957) and
Sehydroxytryptanine (Bunag & Walaszek, 1961) have beenm
' meported to produwce effects on cardiovascular system and
gmooth mugcles of fowl similar to those in manmals with
| slight variations., Howewver, no systematic womk with wide



range of doses of these amines and their interactions with
! antagonists have been conducted in this gspecles.

It is over 40 years since Kurzok & Lieb
unwittingly obgerved activity of prostaglanding in human
and sheep semen. Goldblatt (1933) and Von 2uler (1934)
independently demonstrated the presence of g potent vasow
depressor and smooth muscle stimulating material in
extracts of human semen, progtate gland and seminal
vesicles and sheop vesicular glandss The active principle
was called *prostaglandin® by Von Euler who defined this
substance on the basis of its source in some accessory
glandg of man and sheep ’md ivs gnooth muscleegtinulating
and blood pressure lowering activitiess Since then more
than a dozen natural prostaglanding have Deen igolated and
charactezized in a variety of animal tissuss,

Biological effects of pure prostaglanding have
been examined in numerous test preparations but no
definite physiological role has been ageribed 0 them,
Prostaglanding are vemarkably versatile in their biologlcal
activitios. They affect reproductive, norvous,
cardiovagcular, regpiratory and metabolic functlong. These
effects are attributable to the broad regulatory powers
which the prostaglanding show in regpect to smooth muscle
activity and their involvement in secretory functionsg hoth
exocrine and endocrine.



The ubiquity of the prostaglandins, their
extreme potency and multiplicity of biological activities
has made them logical candidates for implication in
important physiological functiongs. The therapeutic value
of prostaglanding is unknown at pregent, but they could
concelvably gain wide gpread usage in human and
- veterinary medieine,

Oeeurrence, distribution and pharmacological
actions of prostaglandins in domestic fowl have not been
studied gystematically. Only a few reports on the effects'
of prostaglanding on cardiovagcular and on gastrointestinal
gmooth museles have appeared. Effects of prostaglanding
on fowl blood pressure have been reportod to be pressor,
pressoredepressOr and depressor, depending upon the
anaesthesia and animal preparation (spinal or intact).
These effocts, however, have been reported with single dose
of prostaglandins. Effects of prostaglanding only on
isolated crop or oesophagus of chick have hoen reported
(Horton & Jones, 1969) and no work geens to have been
conducted on the integtine or oviduct of the fowl,.

In view of the foregoing facts the presgent
investigation was wndertaken to eluclidate the actions of
histamine, Se~hydroxytryptamine, their antagonists and
prostaglandin E; on cardiovagcular systom and isolated
intestine & oviduct of WLH fowl with an idea to find out
pattesn of regponge, dose response relationship,



‘threshold concentration and EDy, of these agonists,
Attemptls have also boen made to exploxe the possible
mechanigms of effects of these compounds which differed
qualitatively as compared t0 mammalg.
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REVIGH OF LITERATURE

HISTAMINE

Histamine {4e(2egmino ethyl)=inidazole or
(B =inmidazolylethylamine) is formed by decarboxylation of
the aminoacid histidine by the enzyme histidine
decarboxylase .(Synthesis = and netabolisn of histamine is
given on page 6).

Histamine was synthesized, before ite biological
significance was recognised, by windaus and Vogt (1907).
In 1910 Davger and Dale showed that it was present in
extracts of orgot. Since that time histasine has been
revesled as a widely occuring compound both in plants and
animal tissues. The amine is stored in a blologically
inactive form in basophilic loukocytes and in mast cells.
Later, histanine was subjected to pharmacological studies
and it was found that it stimulates a host of gmooth
muscles and has an intenge depressor action. During the
first 20 years after the discovery, the nain effects of
histamine on cardiovascular system (Burn & Dale, 1926;and
Dale & Laidlaw, 1910, 1911), on extravascular smooth
muscles (Barger & Dale, 1910), in anaphylaoxis and allexgy
(Dale, 1913; Lewis & Grant, 1924 and Dragstedt & Gebauvere
Fuelnegg, 1932) and in injury, stress and microcirculation
(Schayer, 1963 and Roch E $ilva, 1966) have been reported.
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MAJOR PATHWAYS OF HISTAMINE SYNTHESIS AND METABOLISM



Kahlson and Rosengren (1968) susuested that
higtanine stored in tissues may play a minor wole, whereas
formation of histanine is of great importance during
fetal development and regenerative and reparative growth .
Further 1% was veported that histanine is pregent in the
central nervous system (Kataoka & DeRobertis, 1967) and has
probably some functions within the brain and perhaps acte
as a synaptic transmitter (Douglas, 1970 and Kahlson &
Rosengren, 1968).

its actions on cardiovascular system and smooth
migcles ave briefly reviewed as under :

Effects on blood pressure : Effects of histamine on
cardiovascular systen have oxtensively Loon studied both
in vertebrates and invertebrates. Its circulatory effacta
depend upon a nunber of factors. The effocts of histanine
depend mainly upon three factors :

a) Action upon the gmooth muscle eoats of the arterioles

and venules.

b) A generalized capillary vasoedilatation with

ineregsed capillary perméability.

¢) Alterations in the dynamlcs of the heart, with changes

in ghythm, increased or decreased contractility with
dilatation or contraction of the coronary bed.
The interplay of such diverse effects, combined
with the fact that different specles react differently to
the intravenous injection of histanmine, might explain a
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great deal of the effects of histamine on cardiovascular
system. Reite (1969a) reported that intravascularly
administored histanmine has weak and inconsistent blood
pregsuve effocts on hagfish, while no sionificant effects
of histanine were seen in cartilaginous fich. Reite (1969a)
recorded the ventral gortic blood prossure in the gkate
and both the ventral and dorsal sortic biood pressure in
dogfigh and ratfish .aﬂd reported that histamine ghovwed no
significent effects on blood pressure. Lungflgh appeared
to be the only fish reported in which histanine
unequivocally produced marked changes in blood pressure
(Reite, 1970)., Dale and Laldlaw (1911) found that in
amphibians systemic arterial blood pressuze of the frog
was slightly increased after intravenous injection of
hts-tamim. while Dol (1920) who algo studied the effects
of histamine on frogs observed a slight decrease after
small doses of histamine and a slicht incresse after
higher dosess The effects of histamine in toads and
salamanders were insignificant (Reite, 1969b). Contrary
to amphiblang and most fishes, zeptileg usually showed
marked changes. in systemic arterial blood pressure in
regponse to histamine (Sumbal, 1924 and feite, 1970).

The blood pregsure effects of Intravencusly
injected histamine in most stucdled mgmmalian species,
including rat, cat, dog and man have boen fully recognized
as a p&ﬂat depressor agent and fall of blood pressure



may be transient or lasting depending on the dose
{Sollmann & Gilbert, 19383 Burn & Dale, 1926; Dale &
Richards, 1918 and Storstein gt gl., 1999). Rabbits,
however, showed i. dif ferent regponse. If the rabbit was
anaesthetized with ether, the blood pressure effect of
histanine was predominantly hypertensive (Dale & Laidlaw,
1910), whereas hypotensive effoct was obtained under
chloralose or urethane anacgthesia,

In fowl, variable results on blood pressure have
been reported particularly in unanaesgthetised condition
{ Akers & Peiss, 1963). The presence of strony depressor
- effect of Intravascularly injected histanine was
demonstrated by Dale and Laidlaw (1911). These observations
were confirmed by Storm van Leeuwen and Vorzar (1921) and
Natoff and Lockett (1957).

It is known since long that antihistaminics
antagonize in varving degree most, but not all, of the
pharmacological effects of histanine. Hgplid intravenous
injection of an entihigtaminic caused s transient fall in
blood pressure in mammals. This was acsioned to 4ts :
probable local anaesthetic activity (Douglas, 1970).
Antihistaminics such as parabromdylaming, chlocpheniramine
and diphenhydranine caused s marked rige (* 27%) in blood
pressure and histanine xegponse to blood plossus? was
blocked by these drugs (Bunag & Walasselk, 1961).
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Effects on heart ¢ Relte (1969a) obscxved that there
was no significant change in heart vate and aortic pulse
pregsure in jawless verteilrates after intravaseular
adninistration of histamine. But histanine in concentrations
M’&!ﬁ'ﬁ to 4:W‘meﬂm augnentation and
occasionally a slight acceleration of the heart beats in
skates (Hunteman, 1931). It was observed that repeated
doses of histamine influenced the heart less than the
initial doses, while Mackay {1931) neted that histamine
adninistration in intact skates sometimes produced a slight
increase in the force of contraction of the heart, but the
regponse was accompanied by a slightly decreased heart rate.

During studies in intact common cels (Anguilla
anguilla) Mokt (1951) obeerved marked but transient slowing
of the heart after injection of higtanine and this response
was probably brought about through wagal stimulation. In
studies by Reite (1969b), eels as well as the other speclies,
@0 teleosts, lungfish and cartilaginous fish falled to
reveal any significant influwence on the hoart after
intravascular injections of histamine in intact specimense.
Dale and Laidlaw (1911) obgerved a rise in sortic pulse
pressure in intact frogs after adminisgtration of histanine,
Other workers hawe also veported that histanine had a
negligible effect on chronotropy of isolatod heart
preparations from frogs (Grant & Joncs, 1929), toads (Reite,
1969a), tortoise (Reite, 1970) and in torzapine (Reite, 1965).



1eik:

In isolated perfused hearts and heart lung preparation,
higtamine has been shown to have positive inotropie and
chronotropic effects. Higtamine vhen applicd in large
doges had negative inotroplc effects, retarded pulse
propagation in the conducting system and induced extra
systoles and ventricular fibrillatlion and these effects are
suggested to be due to increased sodium gconductance
(Feigen gt ales 1960).

Large doses of histamine injected intravenously
or into the hoart of dogs, cabts, rabbils oxr guineapigs
dilated the richt side of the heart, probably through
ingreased rosistance in the lung wessols. Repeated
hypodernic injections resulted into hyperiwophy of the
right side of the heart and morphological changes in the
heart tlssuwe were produced both by acute and repeated
injections {Sollmann, 1957). Studies in inflact birds
have also falled to rewveal significant effocts of histanine
on the heart but in the ieolated perfused heart of the
domestic fowl it wag found that histonine caused a decrease
in contractility (Dartlet, 1963).

Effects on blood wesgsels ¢  Among lower vertebrates the
effect of histanine on the ¢apiliaries has been tested in
frogs, Dased on repeatitive microscopic observations of
changes in the microcirculation in the tongue or the web
of the frog in regponse to local mechanical or chemical
stimilation. Krogh (1929) concluded that histamine was
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entirely without effect on the capillarics of frog,
whereas mechanical stimull and high mncmtraumi of
substances like urethane and sodium chloride produced a
marked increase in permeability. Philpott (1965) 4n
electron microscopic observations noted that histamine
caused damage both to the endothelium and &0 the basenment
membrane simllar to that induced by 5=HT and snake venom,
Histamine was found t0 be only about 'l'/lo ag potent as
Se«HT in producing local tissue damage,

Ability of higtamine to increase the permeability
of capillaries in mammals was notlced by sollmann and
Pilcher (1917) and Lewls and Grant (1924) who studied the
local wheal formation after intradermal injection of
histanine in man and laboratory animals {Dale & Richards,1918).

Sparrow and wilhelm (1957) and Miles and wilhelm
(1960) reported that histaming is one of the most potent
agent known for increasing capillary permeability. Majne and
Palade (1961) reported the mechanisn of action of histamine
on the capillery wall, as revealed by the electron
microscopic studiess Direct action of histamine on arteries
varried with the speciess In dogs, histanine dilates
perfused small arteries whevreas in cats it constrict (Burn &
Dale, 1926). In Mrds, it was demonstrated that histamine
injocted intradermally in the gkin of the fowl caused local
exudation of a vital dye cirzculating in the blood
(spector, 1958).



smooth miscles : L)

Buler and Ostlund (1997) reportod that histanine
has negligible effects on intestinal smooth musele
preparationg from hagfish and skate, The effects of
histamine on amphibian extravascular smooth nusecle have
been studied in preparationg of alimentary twact (Carlson
& Luckhardt, 1921), winary bladder and iris. Kobayasl and
Furuya (1960) reported that in isolated lung from toad
(Bufovalgaris) low concentrations of histandine caused
contraction of the lung while high concentrations caused
relaxation. Histamine on smooth muscle preparationsg from
the alimentary tract of the frog caused potentlation of the
gpontaneous contractionsg and produced a docrease in the
general mugele tone in ocesophageal and intestinal
preparations, whereas in preparationsg of the colon, both
spontaneous contractions and tone were inhibited. Carlson
and Luckhardt {10921) also obtained a weak inmhibitory
effocts of histanine on inteptinal smooth muscle preparations
of frogs and contraction of gmooth muscles of the gtomach
and lung of the turtle and relaxation of ocsophageal smooth
muscles,

Storm van Leeuwen ond Verzar (1921) studied the
affects of histamino #n fsolated integtine of the domestie
fowl (Gallus domesticus) and ghowed a strong contraction,
but the effect was partly inhibited by atropine, Higtaminee
induced gontraction of similar preparationg were also
observed by Morash and Gibbs (1929), Everett and Mann (1967)
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Smooth miseles ¢ ke

Euler and Ostlund (1957) reportod that histanine
has negligible effects on intestinal snonth muscle
preparationsg from hagfish and ekate. The effects of
histamine on smphibian extravascular smooth musele have
been studied in preparations of alimentary tract (Carlson
& Luckhardt, 1921), urinary bladder and izis. Yobayasi and
Furuya (1960) reported that in isolated lung from toad
(Bufovaloaris) low m-entratiohs' of histamine caused
contraction of the lung while high concentrations caused
relaxations Histamine on amooth muscle preparations from
the glimentary tract of the frog caused potentliation of the
spontaneous contractions and produced a decrease in the
general musele tone in oesophageal and intestinal
preparations, whereas in preparations of the colon, both
spontaneoug contractiong and t@m‘wem inhiblted. Carlson
and Luckhazdt (1921) also obtained a wealk inhibitory
effeocts of histamine on intestinal smooth muscle preparations
of frogs and contraction of gmooth muscles of the stomach
and lung of the turtle and relaxation of ocgophageal smooth
mugcle s,

Storm van Leewven and Verzar (1921) studied the
afﬁats oflhhtamim #n Lsolated integtine of the domestie
gowl (Gallus domosticus) and showed a stvong contraction,
but the offect was partly inhibited by atropine., Histaminee
induced contraction of simlilar preparationg were also
obgerved by Morash and Gibbg (1929), Everett and Mann (1967)
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studied the effect of histanmine on isolated intestine
of young chicks and reported that histamine either
contracted the ti.aaué or produced a biphasic response,
depending upon the doses | |

Bartlet and Hassan {1968) reported a dlmcﬁ
stimulatory action of histamine on the smooth muscles of
isolated oesophagus of the chicks, but in addition the
drug had indirect stimulatory effects that seemed to be
brought about by release of acetylcholine from cholinergic
nervese Mepyranmine was reported to antagonise actions of
histanine on isolated oesophagus of the cl'zicken.'
Contractions of the ovl&mt of domestic fowl in response
to histanine has also been demonstrated both directly
(Mdmmvuﬂ.;waz) and indirectly (veiss & Sturkie,
1952} »



O=HYDROXYTRYPTAMING

Sehydroxytryptanine (3«(geamine othyl)ese
hydroxyindol) is synthesized from dietary tryptophan
(synthesis and metabolism shown on pace 16).
S=hydroxytryptanine was discovered as s vasoconstrictor
material in serum of a blood elot by Rapport et al. (1948)
who isolated this serum vagoconstrictor substance in a
erystaliine form and later Rapport in 1949 named it as
S=HT. Later on Hamlin and Fisher {1951) synthesized this
compound, It is wldely distributed in animal and plant
kingdoms, It occures in vortebrates including mammals,
birds, reptiles, amphiblang and flshes, mollusks,
arthropodes; frults and nuts and is also pregent in stings
and venoms, including those of common stinging nettle,
cowhage, wasps and scorplons,

The various pharmacological properties which SeHT
possesses include Lts stimulatory effects on smooth muscles,
cardiovascular and resplratory systems, Its role in
carbohydrate metabolism, as a synaptic transmitter
substance and as a precursor of pineal horuone, melatonin,
has also been reperted (Douglas, 1970).
araiovageular system i

Effects on blood pressure :  Sehydroxytryptamine is
roported to have variable offects in intact animals, the
relative intensity of which depends on number of factors
such as species inwolved, initial blood pressure, type of
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MAJOR PATHWAYS OF SEROTONIN SYNTHESIS AND METABOLISM
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anaegthesgia, dose, woute, rapldity of drug administration,
dominant neurogenic vasoconstrictor tone and duration of
ewerimenty It has beoen obgerved that when HeHT was
adninistered parenterally in dogs its effocts depended on
a number of factors and it was difffcult to obtain
repeatable results even in same experimont at different
stages, :

MacCannon and Horvath (1954) reported that rapid
intravenoue injection or rapid injection into the pulmonary
artory of dogs, S«iT (10 to 200 ug/kg) produces either a
hypertengive regponge with inercase in systomic vascular
resistance or polyphasic, awphibaric responses, The rise
in the pressure was always moderate, ravely exceeding 40
to 60 mm Hg and barely cormlated with the dose (Page,
19523, 1952b., Schnelder ot al., 1954 and “eidmann & Cerlettd,
961)s Sehydroxytryptamine in small docos (2 to 8 ug/kg)
when given in dogs by rapid intravencug injection caused
most 1y erratic responges, most frequently a slight fall
of blood pressure, or biphasie reactiong {a fall followed
by a slight rige} but rarely, purely hypertensive one
{schneider & Yonkman, 1954). The rise in blood pressure
produced by SeHT was potently antagonized by Lysewgic
acld diethylamide (L3SD) and methysexgide in doses as low
as 10 to 20 ug/kg (Schneider & Rinhart, 1996)s But
Bromolysergle acid (BOL) was found to exhibit wesk and
inconsistent activity towards the cardiovascular regponses
to Se«HT(Salmoiraghi ot als, 1957),



Sehydroxytryptanine when administered to cats
predominantly had a hypotensive regponse and rarely a mixed
response, hypotension followed by a slight pressure
inerease (Comroe, 1952; Comroe ot al., 1953 and Reid, 1952),
It was observed that with large doses of SeHT (20 o 40 ug/kq)
a secondry pregsure rise occaslonally appeared and this has
been attributed to stimulation of the suprarenal medulla
(Freyburger et al., 1952). The cardiovascular regponses
to 5=HT in the cat were slightly antagonized by BOL or LSD
(Solmoiraghi et al., 1957). Page and MeCubbin ( 1953)
reported that ganglionic blockade can abolish the normal
depressor action of 5#HT and even roverse it to a pressor
action in cats. Sples and Stone (1952) reported that
intrawmus injections of SeHT constantly elicited a rise
in both systolic and diastolic pressures independent of
initial blood pressure level i.e. in normal, hypotensive
or hypertensive pationts. Page and MeCubbin (1953),
however, found that S«HT when glven to hypertensive persons
caused fall in blood pressure with a negligible rise. But
most of the workers reported that the cffoctsof S«HT in
man ave either biphasic or polyphasic (Hollander &
Micheleon, 1956),

In rabbits under urethare or pentobarbital
anaesthegla, SeHT caused f£all in blood pressure (Page &
HeCubbin, 1953). This response was atiributed largely to
pulmonary vasoconstriction and consequent reduction of
cardiac output, Grepamer (1952) reported ihat intravenous
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aduinietration of S«HT in lower doses in cquineapigs
anaesthetized with pentobarbital usually elicit moderate
hypertensive regponses while with higher doscg hypertension
was preceded or followed by a hypotensive phase,
Salmoiraghi gt ale. (1956)reported that intravenous
adainistration of DeHT &n rats caused fall in arterial
blood pressure, LSD and BOL in large dogos antagonized
both pregsor and depressor resgponses to SeHI in rats
(Salmoiraghi gt ales 1957). Although the overall effect
of intravenous aduinigtration of BeHT in rats was reported
to be a depressor one but Oustchoorn and Jacob (1960)
reported that the shape of blood pressure regponse to SeHT
depended both on the dose and the initisl level of blood
pressure, The depressor offect was less apparent or even
absent at low initlal blood pressuwre levele but opposite
was the cage when the presgor component of SeHT effect was
considered,

Kuida e% al. (1961) reported that intravenous
infusion of S<HT (0.2 mg/kg/mlin.) produces f£all in carotid
blood pressure in €alf. In chicken 5«HT administered
intravenously was reported to produce depressor, pressor or
polyphasic response in fowl (Bunag & ‘Walagzek, 1961; Eble,
1962 and Yadava & Ahmad, 1970).

Effects on heart ¢ Effects of Solil on the heart of
intact animale are variable and depend won animal species
and route of administration. In general, S«HT is reported
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to have positive inotropic and the chronotvoplec effects of
varying intenfity on isolated hoart and atxia of various
spocicg.

In man {Hollander & NMichelgon, 1956) intravenous
injection of SeHT is veported to produce an increase in
heart rate (5 to 30 beats/min.) by a dizect effect on the
heart (Lemessurior of ale, 1999). Although stroke wolume
was reduced and cardisc output was incroased (Grover g% al.,
1958 and Bojs, 1961) or remained unchanged (Havris g% al.,
1960). In dgs rapid Intravenous injection of ST
usually produced bradycardia or initiasl Iradycardla
followed by marked tachycardia (Ben g al., 1962) or sinus
tachycardia (McCawloy gt als, 1952) and tho important EG
changes produced by intravenous injectlon of 200 ug/kg SeHT
consisted of marked nogative Tewave during the phase of
increased blood pressure, with disappearance of this wave
during the phase of hypotensions In cat, DeHT in doses of
2 %o 200 ug/kg showed an increase in heart rate, 4n increase
in coronary flow and an increase in contractile force
(Reid, 1952), In rabbits 5«IT produced hypotension
accompanied by translent slowlng of the hoart rate
{schneidor & Yonkman, 1954). 1In chicken, SeiT (20 to 50 ug/kg)
produced & marked diminution in the holght of ventricular
contraction which was followed by a briof period of
myocardial stimulation (Buneg & Walaszel, 1961y, -

|
|
|
.
i
|
|
|
|
)
!
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Effects on blood vessels :  Sehydroxytryptanine when
given gubcutaneously or intradermally produced giema in
rats (Rowley & Benditt, 1956). It was 10 to 200 times move
potent than tryptamine or histamine in this regpect,
These regulis were further confirmed w Sparrow and
Wilhelm (1957). It was found that SeHT incroased capillary
permeability more effectively than histamine in rodents.
However, Se«HT had no prominent effects on capillary
permeability in other specles, including man (Douglas, 1970).

Euler and Ostlund (1957) reported that SeHT as
low as 0,001 o 0,005 ug/ml was sufficiont to stimulate the
isolated intestine of figh (Pleuronoctes platessa)s The
isolated emall intestine of the land tortoise was not
contracted by 0,01 10 0.1 ug/ml of S-HT but was slightly
stimulated by 1 ug/ml and atropine treatment abolished the
stimulant effect of SeHT (Toh & Hohiuddin, 1958). The rat
duodenum wag also found to be quite sensitive to
concentrations as low as 0,001 to 0,01 ugy/mls The stimulant
action of SeHT was reduced by dibenamine (Erspamer, 1953),

The isolated intestine of guinecapig was reported
to regpond to S«HT but even the most intonse spasmogenie
effects were translitory and the preparation becomes
refractory to further doses (Freyburger ot ale, 19523 Gaddun,
1953 and Gaddum & Hameed, 1954).

Repport and Koelle (1953) and Rocha E Silva g% al.,



e

(1953) reported that the spasmogenic action of SeHT on
guineapig ileum was diminished by atropine (0,01 to 1 ug/ml),
There was no agroement agbout the degree of antagonieme.
Further Robortson (1953) found that atropine (0.01 to

0.1 wg/ml) blocked the action of 2 ng but not that of 20 ng
of 5«HT in guincaplg isolated small intestine. Harry (1963)
rmalﬂse eontractile action of SeHT on guineapig
fsolated ileun, The inhibitory actions of SeHT on

guineapig stomach were reported by Bulbring and Gershon
(1968), The threshold concentration of SeHT in rabbit
small intestine was 0,01 to 0.1 ug/ml (Powell, 1955). The
SeHTelnduced stimulation of the rabbit intostine was not
inhibited by sympatholytic deugs, hexamethonium (10°HM) or
atropine {10%1) (Fingl & Gaddum, 1953)+ In cat the
threghold concentration of SeHT for igolated small
intestine was 10 ug/ml. Sheep reticulus, abomasun and rumen
were stimulated by SeHT in concentrations of 0.2 to 2 ug/md
but no effect véaa observed on omasum (Sanford, 1998).

In addition %o intestine, 5«iIT is reported to
stimulate the smooth museles of uterus, urethra and
nictitating nembrane (Douglas, 1970). Cleugh gt al. (1961)
reported that many preparations of fowl rectal caecum were
insensitive to S«HT, but a concentration of 0.1 to 2 ug/ml
often produced a biphasic contractions
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PROSTAGLANDINS

In 1990 Kurzok and Lieb reported that human
uterus could react with eithor strong contractions or
relaxation on instillation of freeh human semens A few
years later Goldblatt (1933) and von Euler (1934)
independently demonstrated the strong saooth munele
stimulating activity of human seminal plasna, extracts of
human prostate gland, seminal vasicles and that of sheep
vesicular glands. Von Euler named the active principle
as 'prostaglandin' on the basis of its souwce i.04 the
prostate glands.

Bergstrom and Sjovall (1960a, 1960b) isolated
two prostaglanding (PGE; and PGF 104) from vesicular glands
of sheep and later clucidated thelr structures and showed
them o be derivatives of prostanoic acid {synthesis and
metaboliegm is given on page h24).- Blological effects of
the pure prostaglandin compounds have been examined in
aumerous test preparations but no definiie physiological
wole hag been assigned to them. Prostaglanding are
renarkabiy versatile in their blological activities and
have been zeported to affect reproductive, nervous,
cardiovascular, respiratory and metabolic functions
(Eliasson, 19893 Dergetrom gt ale, 19683 lHozton & Main,
1967b and Weeks, 1972).
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LardiovagCular svstem ,
Effects on blood pressure: Prostaglanding have been
ghown 0 possess an lmpoztant role in normal physiological
functiongs It has boon reported that PGE" lowers arterial
pressure in the dogs (Bergstrom gt gl., 1964 and Carlson

& Oro, 1966). Progtaglandin & 3 inereased the cardiac
output in anaesthetlised or unanaesthetised dogs (Lee gt al.,
1965 and Ngkano & MeCurdy, 1967). Since hypotension

was always assoclated with increased caxdliac output, it was
suggested that prostaglandins caused £311 in blood pressure
by losering periphoral resistance, The increase in cardiac
output wag assoclated with an Increase of myocardial
contractile force (Nakano & McCurdy, 19467).

Carlson and Oro (1966) noted marked differences
in sengitivity of individual dogs to prostaglandins. In
dogs anassthetised with pentobarbital, e infusion rate
of PGE 3 feeded to obiain a moderate deprogsor effect
ranged from 0.1 to 1.2 ug/kg/mih. In unonsesthotised dogs,
the single intravenous dose of PGEy requized for a 10 to
12 mm Hg fall in blood pressure ranged from 0.55 to
3.2 uglkgs Holmes ot ale (1963) reported that PGE; lowers
arterial blood pressure in catss It wag alwso veported to
have a similar effocts in ratblts (Bergotrom & Euler, 1963
and Horton & Main, 1963), guincaplgs, ruts (Holmes gt al.,
1963 and weeks & Wingerson, 1964) and chicks {Horton & Main,
1965a) « |

It hag beon reported that the individual
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prostaglanding vary widely in thelr activities
quantitatively and even qualitatively (Horton & Main, 1963).
Bergstrom ot al.(1964) reported that PGE, and PGE, are
like ml_ in their effect on blood prossure but less
potent, Depressor activity of PGAs was found greater than
that of tho corregponding PFGEs in dogs but not in rats.
Likewige, intrawvenous infusion of PGA y in anacsthetized
dogs produced a greater $all in blood pressure than the
same doge of PGE, (Dergstrom gt al., 1967)« The
cardiovascular actions of PGF, were complicated and

variod with the specles. It was depressor in the cat and
rabbit (Anggard & Bergstrom, 1963 and Hordon & Main, 1965b)
and pressor in the rat and dog (Ducharme & eoeoks, 1967),

' The route of adninlstration was important for
the cardiovascular effects of PGE g+ Intraesortic infusion
produced more pronounced changes than the intrawenous route
(Bergstrom gt al., 1964) and infusion into the thoracic
agorta caused severe hypotension than when infused into the
lower abdominal sorta (Carlgon & Oro, 1966). An
antagonism between PGE 1 and catecholamines on blood
pressure of dog has also been reported by Bergstrom of al.
(1964) and Steinberg gt al. (1964),

Effegts on heart ¢+ Effocts of prostaglanding on the
heart rate and force of contraction haw !xen reported to
be variable., Bexti gt gl. (1965) have reported that FGE
had no cffect on inotropy or chronotropy of isolated

1
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perfused hearts of cat and rabbit (Euler, 1937). But

both the parameters wore positively affoctoed in case of
rat (Vergroesen gt gle, 1967) and guincopig (Berti et gl.,
1965), ml was 'fbmd to be without effcct on the rabbit
heart (Lee gf al«y 1965)., MNakano and MeCurdy (1967)
roported that intravenously adninistered PGE y had a
positive inotropic cffect while 9@2 was without effect
in intact 'doqa' while &n the dog heart lung preparation,
PGE showed typical heart stimulant action i1.c. increased
force of contraction and cardiae output, 2 fall in right
arterial pressure and no change &n heart rate (Katori gt al.,
1970). Prostaglandin E 3 given intravenously at the rate
of 0.1 to 0.2 ug/kg/min. to humgn beings for 20 minutes
increased the heawt rate by about 20 beats per minute,
while systolic, diagtolic and mean arterial pressures
remained unchanged (Bergstrom g al., 1968), However,
with higher dose a fall in blood pressure was observed.
The increase in heart rate was suguested to be due to
sympathotic stimulation (Carlson & Oro, 1966). The
infusion of doses higher than 0.1 ug/kg/nin. further
increased the heart rate and decreased tho mean arterial
pregsure and stroke wvolume. Prostaglanding are reported
to exert little or no effect on €he lockeeperfused chicken
heart (Horton & Main, 1967a).

Effects on blaod vegsels :  Hymon (1969) reported that
in Intact dogs there was active congtriction of pulmonary
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arteries and veins by injections or infusiong of PGFy. But
P@l in contragt dilated thoso vessoelse It was reported that
prostaglanding E and A are poverful directeacting coronary
vagodilators in intact dogs (Wecks, 1972), IGE y after
intraarterial injection was reported to decrease the
resigtance in the hind limbs of dogs (Lee ob al., 1965.,
Nakano & MeCurdy, 1967 and smith, ot al., 1967), cats
(Holmes et al., 1963) and rabbits (Beck o als, 1966).
The vasodilator effect was not influencoed by atropines the
antihistaminie, tripelennamine or the betawadrenergic
blogking agent, propranolol (Nakeno & MeCurdy, 1967 and
smith gt ales 1967)s
Mooth muscles @ |

Effect of prostaglanding on smooth muscles of
di fferent species have extensively been studied, The
pesults have, however, been quite variable and

controversial. PGFg are reported to v moze potent than
their corresponding PGHe on rabbit intestine, but they ave
mand fold less potent on guineepig fleun and colon
(Bergstrom gt al., 2959 and Karim, 1967)., Khairallah gt al..
{1967) reported that PGE, in doses of 5 ng/ml relaxes rat
duodenun, This relaxation changed to contraction either in
the presence of combined alpha and betaeadrenezglec blockers
(phentolamine plus propranolel) or in reserpinized tissues
of the rat, Such gontraction wag blocked by bromolysergic
acid, It was presumed that PGE, liborates both
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catecholanmines and seroteonin from the rat duodenum
(Khairallah gt ales 1967). Prostaglandin E; has been
reported to inhibit the ureters of dog, monkey and

baboon while PGF, has stimulatory effocts in in yitre
studies (Boyarsky et ale, 1966 and Strong & Bohe, 1967).
Prostaglandins E; and F, hawe been reportvd to cause
contraction of isolated uteri of rats and guineapigs
(E11asson, 1999 and Sullivan, 1966). In the guineapig
uterug and intestine, smaller doses of PGE y ave reguired
to produce respongse than those of the corxegponding PGP
(Bergstrom gt al., 1959). In human uterine strips the
three PGE compounds are reported to decroase amplitude of
contractions (Bygdeman, 1964 and Bygdeman & Eldasson,
1963a, 1963b). Prostaglandin E, was reported to relax
the toad intestine aeting directly, but A, caused it to
contract (Ng et al., 1970).

Prostaglandineinduced stimulatory and inhibitory
actions were reported to be unaffected by anticholinergic
agents (Bennott gt al+, 19682, 1968b and Anbache & Zar, 1970)
adrenergic blocking agents (Turker & ihalzallah, 1969 and
sheard, 1968), antihistaminics (Benett, ot al., 1968a),
tetrodotoxin (Kaday & Sunahara, 1969) or morphine (Turker
& Khairallah, 1969). It was reported that in the colon of
man and the colon and intestine of the gulnoapig a host
of drugs c.g. tetrodotoxin {(a paralysant of intrinsic
nexves) , anticholinergic and ganglion blocking agents
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reduced the prostaglandineinduced contractions which
guggested that neural mechanisms are accounted for a part
of the contractile action (Bennett et al., 1968a; Bennett
& Flesghler, 1969 and Harxy, 1968). lHorton and Jones (1969)
reported that the isolated strip of chick crop is
contracted by pmstaglﬁndlns B 1° F2 and Al. The mean
thres hold dose for PGE, was 2 ng/ml and PGA; had
approximately 1 percent of the activity of PGE 1°

Jones (1970) in his studies observed that PCE ) initiates
or if already present, enhances the rhythmic pendular
contractiong of the lsolated chick oesophagus and al.so
causes potentiation of the contractile response of chiek
oesophagus longitudinal muscle produced by preganglionic
parasympathetic nerve stimulation,



CHAPTER IIX
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MATERIALS AND METHODS

Pharmacodynandc effects of histanine,
Sehydroxytryptanine and prostaglandin (PGE,) were studied
on cardiovascular system and smooth muscles of WLH birds.
xperimental animals @ For cardiovascular studies adult
WLH birds of either sex weighing from L to 2 kg were
employed. For experiments on igolated intestine, chicks
(1 to 2 weeks old) and for studies on isolated oviduct,
laying birds were taken, Birds were obtained from the
Depaxtment of Livestock Production and Management, Haryana
Agricultural University and from local poultry farms,
Birds were houged separately in cages whore arrangement
for feed and water was made gd 1ib.

Brugg : Following drugs were used in pregent investigation:
Higtamine dihydrochloride Mol.wt. 184.1

Promethazine hvmghiaridﬁ Hole.wt, 291.8
(Phenergan)

Diphenhydramine hydrochloride Mol.wt. 291.8
(Benadryl

Adrenaline hydrochloride IMol.wte 219.7
Acetylcholine chloride ‘Moluwt. 181.7

Resgerpine Mol.wt., 608.7
( sm!gaﬁ)

Tyramine hydrochloride Mol.wt, 173.6

Alphaemethyleparaetyrosinc=me thyl ester
il et uepiasm it axte

Sehydroxytryptanine creatinine sulphate Mol.wt. 405.4
ne h loride i‘c S 747
mmmt ydroch Mol.wt. 327




3%

Prostaglandin (PGE 1’ Mol .wt. 354

Pronethalel hydrochloride Moluwwt, 265.71
methane sulphonate Molawit. 377.3

!agfﬁm’fm

aration of golutions ¢ Solutiens of the drugs were
prepaved in double glass dlstilled water except that of
prostaglandin B, which was made in 95% ethanol as
recommended by M/s Upjohon Company, Michigan (Usa).
All stock solutions were kept in the refricerater. Stock
solution of PGHE, was stored in freezer, Solutlons for
dalily use were prepaved from the stock solutions.

§. Blood pressuwre ¢ In the peesent inveastigation blood
pressure wag recorded according to method described by
Coon {1939) with slight modification.

Adult WLH birds of olther sex welghing 1 to 2 kg
were anaesthetised with phenobarbitone sodium (1950 to
180 mg/kg, i.m.)e Crural vein was cannulated and attachéd
to burette previously filled with saline, Femoral axtery
was cannulated and attached to the mercury manometer
{condon type) through a rubber tubing filled with sodium
citrate solution (12 percent). Blood pressure was
regorded kymographically and s;iead of the drus was kept
constant at 7.5 mw/fadn. Drugs were injocted through
camnulated vedn and after cach injeetion 1.5 ml of saline
was infused to push the drug into circulation. Effects
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of drugs wexe noted on gystolic, diastolic, pulse and mean
arterial pressures. MNean arterial pressure = diastolic
pregeure * &/3 of pulse pressure (Duke's, 1955).

Administration of drugs : Histamine in graded
doses of 1, 2, 4, 8, 16 and 32 ug/kg was glven intravenously.
Promethazine (0.31, 1425, 2,5 and 9.0 mg/kg, L.v.) and
diphenhydranine (0,62, 1.25 and 2,5 mg/kg, L.v.) were
adninistered to observe their own effect and also their
blocking effect on histamine response on blood pressure.

In order to explore the mechanism of pressor
responge of promethazine and diphenhydramine in birds, their
effect was studied in birds treated with glpha (phentolamine
upto 20 mg/kg, Leve) and bota (pronethalol upto 5 mg/kg, L.v.)
adrenerglic blockers, reserpine and reserpine plus alphé- ‘
methyl para tyrosine.

In order to find a suitable dose of reserpine
which could produce adequate catecholamine depletion,
different doses of regexpine were tried. In one group,
reserpine was adninistered intraperitoneslly at the rate
of 1.5 mg/kg, in other grow 3 mg/kg and in third growp
10 mg/kgs Doses were given for two consecutive days.

Birds were mounted for recording the blood pressure after

24 hours of the second dose of roserpine. A few birds

from second group were also treated with two doses of "
alphaeme thylepetyrosine (100 mg/kg) given 3 hours and

1 hour before recording the blood pmm,_
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Sehydroxytryptanmine in doses of 10, 30 and
100 ug/kg was given intravenously in phenobarbitone
angesthetised birds and its effect on blood pregsure was
recorded kymographically. Cyproheptadine in doses of
1.29, 2.5 and 5.0 mg/kg was adninistered to see its
blocking effect on blood pressure regponse 0 S«HT,.
| Prostaglandin E, in doses of 2,5, 540 and
10 ug/k; was adninistered intravenously to observe its
effect nn blood pressure. Promethazine (5 mg/kg), atropine
(3 mg/k) or cyproheptadine (5 mgfhg) were used to see
if they affected the blood pressure regponse to PGE 1°
Regpons: of acetyleholine (1 ugkg), adrenaline (2 ug/kg)
and histonine (4 ug/kg) on blood pressuwre were noted
before and after the adainistration of PGE, (5 and 10 ugrkg).

ii. Electrocardiogram ¢ Electrocardiograms of

anaesthetised adult WLH birds of either sex were taken
according to method described by Sturkic (1954), Birds
were anaesthotized wi th phenobarbltone sodium (190 to
180 mg/kg, Lm.)s Electrodes (hypodermic needles) were
inserted bolow the skin at the gppropriate site pfter
removing the feathers. Care wasg taken that the ncedle did
not enter into the musele. Electrocardiogram was recorded
by Cardlarte ot lead IX (right wing base and left foot).

'ttmdsWim electrocardiograph, Siomens Indla Ltd,

[
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Histamine (10 ug/kg), promethazine (5 mg/kg),
diphenhydramine (5 mg/kg), phentolamine (20 mg/kg), 5-HT (100 ug/kg)
or prostaglandin E, (10 ug/kg) was injected intravenously in wing
vein. Electrocardiogramg were taken before and immediately after
 %he injection of drug.

4ii. Blood vessels : Anglographic studies were conducted in
phenobarbitone anaesthetised birds to see the effect of histamine
(10 ug/kg) , 5=HT (100 ug/kg) and prostaglandin E; (10 ug/kg) on
blood vessels. Femoral arteries on both legs were exposed and
cannulated with polythene cannula of appropriate size. Contrast
media (Conray 420, May & Baker) was injected in one of the femoral
arteries (1.5 o 2 ml), Radiograms were taken just after giving
the contrast media, In the contralateral artery, the radiogram
was taken after the injection of drug and the contrast media. The
diameter of 10 mm length of the artery was measured with vernier
caliper at three places from the point of origin of the antiria
tiblalics and the average length of diameter was calculated for
finding out the area (11 #1).

I1. Smooth muscles :

i. Isolated intestine : Chicks (1 to 2 weecks old) were
sacrificed by decapitatlon and abdomen was opencd., Ileum was
separated and cleaned gentlys A piece of ileun (2 cm) was taken
snd suspended in Kreb's Henseleit Solution” contained in tissue

bath (20 ml).

NaCl 6495 gm
Kel %5 M
KHaPO4 0.162 gm
Mg504 0,294 gn
Dextrose T 2.0 on
Distilled water ad 1000 ml
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Preparations were continuously oxygenated and
maintained at 3% + 1%. &ffects of drugs were recorded on
~smoked kymograph by means of an isotonic frontal writing
lever (Tension 2 gn and magnification 6). A dose of drug
was added to the bath and allowed to remain in contact
with the tissue. The contact time varied with drugs.

Next dose was repeated after 15 minutes interval. During
this period 4 to 5 washings were gliven. Antagonist was
added to the bath and allowed to remain in contact with
tissue for 15 minutes before agonist was added.

Cunmulative dose resgponges of histamine,
Sehydroxytryptanine and PGE  wexre obtained and EDyq were
calculated graphically.

ii. Isolated oviduct: Isolated segwnts of oviduct
(sthnug) 2.5 em in length were taken from laying WLH birds.
Preparations were suspended in Ringer Locke solution” .

Bath was continuously oxygenated and kept at 37 2 1%.
Rest of the procedure was same as degeribed for igolated

intestine.

: 9.0
st Sie B
CaCl Qeah
Glucose :
stilled water ad. 1590 ml
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RESULTS

1. CARDIOVASCULAR SYSTEM
Blood pressure :

Histamine and antihistaminics ¢ The mean values of
systolic, diastolic, pulse and mean arterial pressures
before and after the intravenous adainlstration of histamine
in graded doses are given in Table ls A typical responge
of histamine on blood pressure was a sharp fall followed
by a rise (Figsl)s The effect lasted for about two
minutes (Table 2).

The regults ghow that hlstaﬂiné decreased the
systolic, diastolic and mean arterial pressures, but had
no effect on pulse pressure, Decrease in moan arterial
precssure by histanine in doses of 1, 2, 4 and 8 ug/kg were
11.36, 19.66, 27.25 and 34.28 percent, respectively, The
intensity of the cffect on all the parameters studied,
varied directly with log doses of histamine. The percent
decrease in mean arterial pressure has boen depicted in

Figs2 » It was noted that histamine (0.5 ug/kg) did not
eliclt a measurable regponse on blood pressure. With doses
higher than 8 ug/kg of histamine, no marked increasa in
depressor regponge was observed.

Promethazine hydrochloride in doses of 0431, 1.25,
2.5 and 5,0 mg/kg given intravenously showed a marked
~ pressor response of its own (Fig.7). Promethazine caused



TABLE =1

EFFECT OF HISTAMINE {f.ve.) ON BLOOD
PRESSURE OF ADULT wiLH FOWLS

{mm Hg)

mﬂ. g M.WMHGFHG Em%m DIASTOLIC v»mwmcwm PULSE PRESSURE MEAN %wﬂwwﬂbu.

wﬁgu ﬁﬂmﬁu

Atter ey
g .Wﬁu. nudwne M_Ba drt _6. darug i
1.0 9849 6.8 954 84.6 3.0 2.6 86.8 855 »11.36
: (10.6) {8.9) :?ww (9.1) (0,22) (0.21) (10.7) (19.0) (1.39)
2,0 99.1 o5 " 2. 3.2 972 T142 =19+66
{3.31) .mm.m& Aww.ws wo..&w S.wt 3.&3 {1140) (8.30) 2.04)
4.0 . . _ 3.6 982 7048 =27 25
&m.uﬁ ww.mﬁ mmw.m», m.w.a.u E&E (0:25) (11.40) Eumm {2.14)
8.0 99,9 547 " , 3.2 97.8 63,6 34,28
(10:86)  (6:2) (10.90) (321 (5d0) (0:25) (11.31) (7234)  (1479)

Values are megn of 16 observations
Figures in parenthesis indicate standard error

K&




TABLE =2

PRESSOR € FFECT OF HISTAMINE ON SYSTOLIC, DIASTOLIC.
PULSE AND MEAN ARTERIAL PRESSURES OF ADULT ALH FOMLS

(mmiig)

HI STAMINE

STOLIC PRESSURE  DIASTOLIC PRESSURE PULSE PRESSURE  MEAN ARTERIAL

W e BT RETRRS Wmm%!uww
it deug drug  drug drug drug

" 5 1S B Hh aibn "(6%)
e g R v S 1 R MR (1 24 H QA
e Bah B Th 1S e L3 M3 D
o Bh  BH O BhH B o w3 Bh he

Values are mean of 1l obswrvations

Figures in parenthesis Indicate standard error

68
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Fig.l, Effect of histamine (i.v.) on arterial blood
pressure of fowl in graded doses of (A) 1 ug/kg
(B) 2 ug/kg (C) 4 ug/kg and (D) 8 ug/kg.
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a marked increase in systollc, diastolic and mean arterial
pre ssureg without prad\iemg any change in pulse pressure
(Table 3)e Increase in moan arterial pressure by promethazine
in doses of 0431, 1.25, 2,5 and 5.0 ng/ky was 3.7, 14.0,
17.0 and 28,0 percent, respectively, Pressor response of
promethazine lasted for about 15 to 50 minutes, depending
won the dose. Since all the doses could not be repoated
in a single emetiment, the result have been taken from
dl £ferent experiments for differcent doses.

Effect of graded doses of promothazine (0.31, 1.25,
2,5 and 5.0 mg/kg) in bloeking the depressor response to
histamine (8 ug/kg) has been shown in Fige3. It was observed
that promethazine at all dose levels blocked the depressor
response to histamine (8 uwg/kg) s Percent blockade of
histanine response increased with the dose of promethazine.
Maxinum blockade of 79.3, 67.3, 693 and 5.7 percent was
observed at first hour of the administration of promethazine
in doses of 5.0, 2.5, 125 and 0.31 mg/ky, regpectively
(Figsd)« After administration of promethazine in doses of
0«31, 1425 and 2.5 mg/kg, response to histanine recovered
in about 5 hours, while at 5 mg/kg of promethazine it took
about 8 t0 10 hours before the histamine response recovered
to normal.

Diphenhydramine hydrochloride in doses of 0431, 0.62, -
1,25 and 2,9 mg/kg given intravenously showed a pressor
regponse of its own (Fig.8)s Diphenhydromine caused a marked



TABLE «3

BFFECT OF PROMETHAZINE {1.v.) ON BLOOD

PRESSUIRE OF ADULT wiH

(mig )

mgm

PROME THAZINE QNMMQ,.H} vwmm.vmmﬁm ﬂgmﬂurﬂn PRESSURE PULSE gls?f«ﬁ

ug/kg

gﬁu ﬁ%mﬂmbﬁ vmmﬂmﬁh

e
.31 115.4 g . y % > woﬂﬂ
| iy 8% um.aw ¢a 2 hm..na e _,m;mu 4?& 3:5)
1.23 32.4 152.2 $49.6 . , «6 9.3 4,00
608) oo Mok  M3%ad% 3%, W% .ﬁ.qs 1.6
2.5 «8 118.0 2 . 1180
__ (B3 8% 8BS BWEd &%) 1B, 8, B
5.0 112 .4 1410  108.6 8 3.4 9.8 138.5 +28.02
(9.49) nw..nﬁ nww,%_v u._m:w.g {0.67) nm,?aﬁ {5.19) (8.42)

Values are mean of 9 observations

Figures in porenthesis indicate standard erzor
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Fig.3. Effect of promethazine in graded doses on fowl
bleod pressure response to hlstamlne (8 ug/kg)
at hourly intervals.
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increase in systolic, diastolic and moan prierial pressures
without producing any change in pulse pressure (Table 4).
Increase in mean arterial pressure by diphenhydramine at
D431, 0.62, 1,25 and 2.9 mg/kg was 5.5, Gol, 945 and 18,0
'perment. tispectively. Pressor responst of diphenhydramine
lagted for about 10 to 40 minuteg, depending upon the dose.
since all the doses could not be repeated ia a single
experiment, the resulte have been taken from different
experiments for different doses. :

Effect of diphenhydranine in doscs of 0461, 1.29
and 2,5 mg/ky on the depressor respence to histamine
{3 ug/kg) has been shown in PlgeS. It was observed that
diphenhydramine at all dose lewvels blocked the depressor
responge to histanine (8 ug/kg)s Percent blockade of histamine
response increased with the dose of diphenhydranine.
Haximum blockade of 4544, 42.8 and 11.9 percent wes
obgerved at flrst hour of the adaninistration of
diphenhydranine at 2.9, 1429 and 0,62 mg/ly dose levels,
respectively (Fige6)s As compared te the antihistaninie
efrect of promethazine on fowl blood pregsure, the effect
of diphenhydranine was less pataenf: and of shorter duration,

Investigation into the mochanism of nressor
regponse to antihistaminics

Contrary to the observationg in mammals, a marked
pressor respense to promethazine and diphonhydramine was
notlced in anaosthetised bizds.
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Fig.5. Effect of diphenhydramine in graded doses on fowl
blood pressure response to histamine (8 ug/kg) at

hourly intervals.
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In order to ewlore the mechanign of this unusual
responge the following esperiments were conducted.

1. Effoct of adreneralc receptor blocking agents
Pressor regponses to promethazine (% mg/kg) and
diphenhydranine (245 mg/kg) were not blocked by an alphae
adronergic receptor blocking agent, phentolamine in doses
upto 20 mgfkg, Ll.v.. While at this dose rate phentdlamine
blocked about 25 percent response of adrenaline (2 ug/kg) .
Dose of phentolamine was not increased beyond 20 mg9/kg as
even this dose was quite toxics It causod a marked rise
in bloogd sregsure (sbout 55 to 60 percent) and marked
e¢lectrocardiographlic changes. Pronethalol, a betaeadrenergic
receptor blocking agent, in doses upto 5 my/kg did not
affect the pyessor regponse to promethazine (5 mg/kg) or

dipherhydranine (2.5 mg/kqg).

41, Cffect of agents affecting catecholanines stoms
in sympathetic nerves @

In order to deplete the endogenous nore-cplnephrine from
the gympathetic nerve endings, roserpine in difforent doses
was administereds. In birds pretreated with reserpine

(1.5 or 3 mg/kg for two days), the pressor response of
promethazine (5 mo/kg,ievs) remained unaltored (Fig.9a,B)
Tyranine (0.5 mg/kg), an indirectly acting sympathomimetic
agent which causes reclease of catecholanincs from the
adrenerglc nerves, usually caused a rise in blood pressure,
even in regerpine pretreated bixds, This indicates that
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anaesthotised fowls is shown in Flgelle
The etfoct of S«HT on blood pressure was not a

consistent one. It varicd depending upon the initial level
of blood prossures In one sok of expericonts (11 birds)
when the initlal blood pressure level was between 125 to
135 an Hg, 5eHT at all dose levels showed a depressoy
response «( Flg.l1-1), In nine birds vith initial blood
pressure ranging from 85 to 95 ma Hg, L=IT at all dose
levels showed a pressor response (Flgell=1l)e In flve
birds whose blood pressure ranged between 110 to 115 mm Hg,
S5«HT produced a polyphasic resgponse characterised by
pmsson-dq:ressompmgsor offect (Flgell=-II1).

Effect of cyproheptadine, a serotonerglc receptor
blocking agent in doses of 1.25, 2.5 and 540 mg/kg on HeHT
{100 ug/kg) response +0 blood pressurs 1s shown in Fig.l0,

Cyproheptadine at low dose level (1.25 mg/kqg) did
not block the depressor effect of S«HT (100 ug/kg) while
dose of 2.5 mg/kg blocked the depressor rosponse to HeHT
(100 ug/kg) by about 45 percent. Cyproheptadine at dose
rate of 5 mg/kg completely blocked the depressor response
 to SeHT (100 ug/kg)e Pressor response to DeHT, however,
remained unaltered by cyproheptadine (9 mo/kg)« In most
of the experiments eyproheptadine alone produced a
transitory fall in blood pressure by itsclf, except in a
few experiments where a slight and momeatary rise in blood
pressure was obgerved. ‘



doses of reserpine used falled to deplote the catecholamines

¢ron sympathetic nerves. :

In snother set of expexiudents, the synthesis of

endogenous noveepinephrine was inhibited by administration

_ 0f alphaemethyleparastyrosine, an inhibitor of tyrosine
hydroxylase enzyme, in two doses of 100 mg/kg, administered
3 hours and one hour prior to the ewperinsnte In addition,
thege birds also recoived reserpine (3 mg/kg) , 24 hours
hefore the exserimonts In such birds promethazine (5 mg/kg)
still showed a pressor response, indicating that
catecholanine depletion was not camplete {Fig.9C).

However, the pressor response of promethazine was
&:arkedlwf reduced in birds protreated ww-x 10 my/kg of
reserpine dally for two days (FigOD)s In thege b!.rds
effect of tyramine was also 5i.gn1ﬁ.¢émt1y docreased.

Results indlicate that adequate deplotion of
catecholanines could not be achieved with reserpine wto
8 mg/kg alone and reserpine (3 mo/kg) plus alphgemethyle
paraetyrosine while reserpine in high doses (10 mg/kg dally
for two days) could deplete the catocholanines considerably
to decrease the pressor regponge to promcthazine (B ng/kq)
It may be mentloned that two out of soven birds treated
with reserpine at this dose rate had died during the
exporinent.

Sehydroxytryptanine ¢ Effoct of graded doses of SeHT
‘ (10, 30 and 100 uwg/kg, L.ve) on blood progsure of
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ansesthotised fowls Ls shown in Fig.ll.

The effect of S«HT on blood pregsure was not a
consistent one. It varicd depending upon the initial level
of blood pressuse. In one sob of experinents (11 birds)
when the initial blood pm-ssime level was botween 125 to
135 ma Hg, D=HT at all dose levels showed a depressox
response +{ Flgell-I), In nine birds vfth initial blood
pressure ranging from 85 to 95 mm Hg, ST at all dose
levels showed a pressor response (Figell=Il)e In five
birds whose blood pressure ranged betweon 110 to 115 mm Hg,
S5«HT produced a pdiypl'?asic regponse characteriged by
pressor=depressorepressor offect (Flgell-I11).

Effeet of cyproheptadine, a serstonorglc receptor
blocking agent in doses of 1.25, 2.9 and 5.0 mg/kg on HeHT
(100 ug/kg) response to blood pressure is shown in Plg.l0,

Cyproheptadine at low doge level (1.25 mg/kg) did
not block the depressor effect of S«HT (100 ug/kg) while
dose of 2.5 mg/kg blocked the depressor rosponse o SeHT
(100 ug/kg) by about 45 percent. Cyprohoptadine at dose
rate of 5 mg/kg completely blocked the depressor response
to S«HT (100 ug/kg)s Pressor regponse to ST, however,
remained unaltered by cyproheptadine (5 mg/kg). In most
~of the experiments cyproheptadine alone produced a
transitory fall in blood pressure by itself, excest in a
few experiments where a slight and momentzry rise in blood
pressure was obgerved. |
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Fig.9. Pressor response of promethazine (5 mg/kg,i.v.)in

birds pretreated with reserpine (A) 1.5 mg/kg (B)
3 mg/kg (C) reserpine 3 mg/kg plus alpha-methyl-
paratyrosine 100 mg/kg and (D) reserpine 10 mg/kg.
Dogses of reserpine were repeated after 24 hours,
Alpha-methyl-paratyrosine was jiven 3 hours and 1l
hour prior to the experiment. Each response is of
different bird.
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mmHe .
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1
CYPROHEPTADINE
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Fig.l0. Effect of cyproheptadine in different doges on
fowl blood pressure response to 5-HT (100 ug/kd)



Fig.ll. Effect of S=hydroxytryptamine on fowl blood
pressure (i.,v,) in doses of (A) 10 ug/kg (B)
30 ug/kg and (C) ug/kg.
I, ITI and III indicate high, low and inter-
mediate levels of initiazl blocd pressure.
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prostaglandin B, ¢ Gffect of graded doses of PGE,
on systolic, dlastolic, pulse and moan arterial pressures
of phenobasbitone anaesthetised fouwls is given in Table S.

prostaglandin By in doses of 25, 5.0 and 10.0 ug/ky

decreased the systolic, dlastolic and mean azrterial
pressures while no change was observed on pulse presgsures
Prostaglandin By in doses af 245, 540 and 10 ug/kg
produced 21, 51 and 4 percent fall in mean arterial
presgure, respectively, The hypotensive effect of PGE,
on blood pregsure at dose rate of 29 ug/kg lasted for
about 5 minutes, while at 5 to 10 ug/kg PGE, produced a
sharo fall with rapld recovery to about 60 percent and
there-after the hypotensive effect lasted fox about 5 to
10 minutes (Flgel2)

Depressor response to PGE, (245 ug/kg) was not
blocked by antihistaminic agent, promethazine (5 mg/kg),
anticholinerglc agent, atropine (3 mg/ka) or by
antiserotonergic drug, cyproheptadine (S mg/kg) (Fig.l3 &
Table 6).

Effoct gf PGE 1 in dogses of 5 and 10 ug/ky on
responsos 0 acetyleholine (1 ug/kg), adrenaline (2 ug/kq)
and histanine (4 ug/kg) on mean arterial pressure has been
given in Table 7 & 8, Results show that PGE) in doses of
5 and 10 w/kg had no effect on the regponses €0
acetylcholine (1 ug/kg) and histamine (4 ug/kg) on blood
pressure while the pressor response to adrenaline



TABLE «5

EFFECT OF PROSTAGLANDIN (PGE3) (1v.) on
BLOOD PRESSURE OF ADULT WLH .

. (mnilg)
, % ‘ SYSTOLIC Emmmﬁm mnﬁﬂﬁn PRESSURE PULSE vmmw.uﬁm :ge uﬂ.ﬁ.&. PERCENT
ug/kg Betore . fier Betare ym..wu. Wﬂﬁrw
, drug  drug drug drug
2.5 8 917 110.2 8643 P .12
hmu,mﬁ {3.31) u.%.as (3,74} %v 3&3 i ?»3 W&.& .m.ab
ub MWM#M mﬂiﬂ @ gl”
: (5.19) {a.69) 4&%2 {4.,09) 8.,3 3.&: ..m.mgs ww ) u.au
BI@ .

(o e M % &l @3 o Bdn T

Valueg are mean of 7 = 9 observations
Figures in parenthesis indicate standard cxror
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TABLE «6

BLOCKADE EFFECT OF PROMETHAZINE, CYPROMEPTADINE AND
ATROPINE ON THE PROSTASLA'DIN (PGE1) MEAN ARTERIAL
pigssURE {MAP) RESPONSE OF ADULT WLHM FOWMLS.

)

PROSTAGLANDIN (2.5 ug/kg)
L BEFORE BLOCKE

§ - g ..,..h!

- ﬁomﬁmgﬁw (2.5 ugfkq)
; itk 13 SEAAANI

drug  drug %

PERCENT

e e —

BLOGKADE

- in AP

wéwi (3.74) (2.23) %&ww

rohep ne  96.6 3 1625
Q%W g&“&g {5.68) (2.77) (0.11)

aoks (425 (3a39) “fiod)

Z2e
(5:31)
622

(5:28)

Values are mean of 5 « 8 obsorvyations

Figures in parenthesis indicate standard error
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TABLE «7

EFFECT OF PROSTAGLANDIN (PGEL) (5 %& O
ACETYLOIOLINE J,ADRENALINE AMD HIISTARMINE HMSAN
ARTERIAL PRESSURE RESPONSE IN ADULT WLM POMLS.

(mantig) |
DEFORE PROSTAGLANDIN AFTER PROSTAGLADIN
drug drug  chang dru deto chan BLOCKADE
L 5 fnmae fnwp
._.r_w ug/kg Wm._ﬁ 9.64)  (1.42) 16.31) (3.87) (5.74)  (0.44)
| pé., | o6 X: 25,47 131.4 +23.46 T8
2.0 wg/ky 18.,00) (16.16)  (6.16) 18.11) mo.m.c {10.98) (1.82)
4.0 ug/kg (13.52) (11.91)  (8.00) 15.36) (7.94) (5.85)  (0.73)

Values are mean of 9 » 7 observations
Fiqures in parenthesis indicate standard error
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Fig.12. Effect of PGE; (i.v.

) on fowl blood pressure

< in doses of (A) 2.5 ug/kg (B) 5.0 ug/kg and

L.

Fig.13.

(C) 10 ug/kg.
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Depressor response of PGE; (2.5 ug/kg) in
anaesthetized fowls before and after (A)
promethazine, 5 mg/kg (B) atropine, 3 mg/kg
and (C) cyproheptadine, 5 mg/kg. Drugs
were injected intravenously, .



(2 ug/ko) was veduced by 8 and 25 percent at 5 and 10 ug/kg
of PGE;, rogpectively (Figsdd)s Such reduction in

pressor response to adrenaline by PGE, was observed in

10 out of 13 experiments while there was 70 change in

other three experimentss
Hlegtrocardioaram *

Effoct of intravenous adninistration of histamine
(8 ug/kg), promethazine (5 mg/kg), diphenhyiraalne (9 mg/kg) o
S«HT (100 ug/kg), PGE, (5 uglkg) and phentolamine (20 mg/ka)
on electrocardiograns of phenobarbitene anacsthetised :
fowls s glven in Table 9 & 10 (see aleo Flgeld)e The data
show that histaulne in dose of 8 ug/kg did not produce
any significant effect on clectrocavdiographle pattern.
- PGE, {5 ugfkg) caused a siight zeduction in ST interval.
A slight decresse in heart rate was observed with
proncthazine {5 mg/kg) and diphenhydranine (5 mg/kg)
wh thout affecting other components significantly. Heart
rate was slightly increased with SeHT (100 ug/kg) without
altering any other component. Phentolanine (20 mg/kg)
increased heart rate by 60 beats/mine and reduced the
amplitude of Pewave while amplitude and duration of Sewave
were increased. i

The effect of histanine 10 ug/kg (Fig.16), SeHT
m Mg (Figel?) and PE 3 10 vg/kg (Flg.18) on blood
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1g.l4, Effect of PGE; 10 ug/kg (i.v.) on fowl blood

- 3 pressure resp%nses to acetylcholine 1.0 ug/kg :
(Ach.), adrenaline 2.0 ug/kg (Adr.) and histamine
4.0 ug/kg (His.) in anaesthetised fowls. Drugs

were given intravenously,

e —r T T -
Yooy e | YT YTy
1 L3 " P il i - 18 it

= HISTAMINE PROMETHAZINE
(s, : T
: Wwin i ia o SERREEEE I 7
ey oy | vererrr! TYYY
: i 1
RAMINE PHENTOL AMINE
i o (2o mg/cg)
x 1 - | 5| A al - i ]
! ] el 'I
o TTTTTTTTT | mAYYYYYS W
e T ' =
~ SHYDROXYTRYPTAMINE ’ ~ PROSTAGLANDNE,
(100p9/kq) (5/:9/xg)

Fig.15. Electrocardiograms (lead II) of phenobarbitone
anaesthetised fowls before and just after the
intravenous administration of drugs,



TABLE »9 .

OF INTRAVENOUS ADMINISTRATICN OF DRUGS ON
gytfcgmmm OF PHENOBARBITOME ANAESTMETIZED

ADULT WLH FONLS.

T HysTAMDM DIPHENHYDRAMINE
PARAMETERS g ey WI&.%
: drug drug drug drug

Hegrs rate/min, 186 190 220 198 200 186

mi!.m (mm 1.12 h.r.a 0.83 0,06 0483 1.0

ation (sec 0,035 0,047 0,02 0,03 0.02 0.03
PeS interval (Sec) 0409 0.0 0,02 0015  0.l2 0.4
S =« wave
Muﬂm { s‘ﬂ 240 3.0 248 2.9 2.3
puration ( ﬂ# 408 0,08 0,07 0407 004 0.06

ST interval (see) 0,18 0.9 20 2,2 078 1.38

T = wave
Amplitude (mm 17 1.8 2.5 :..5 2.3 1.8
Duration mI Del2 0412 0u2 0Os14 0412 0414

o sl . . : : .

values axe mean of 4 « 6 observations



TADLE 10

' OF INTRAVENOUS ADMINISTRATION OF DRUGS ON
ﬁéﬁmamm OF PHENOBARBITONE ANAESTHETIZED

ADULT WLH FOWLS .

BeHYDROMYTRY PTAMINE PROSTAGLAN
U0 ‘ " ‘ 1 0

PARAMETERS “Te tore o
j drug _ drug
Heart rate/min. 293 326
P « wave . :
Amplitude (mm $ad 1425 1.0 lel 083 0416
dDuration {gee 0,02 0.01 002 0402 0,02 0403

Pes interval (sec) 004 0403 C.08 008 0.13 0.02

S = wave s
Al?pnm{m; 3.7 2.5 i 2,8 3.5 6.8

Duration (sec 0.02 002  0.08 0408 0.04 0.73
SeT interval {see) 0,20 015 0.7 0.6 2,2 2.4
Te rm _

Amplitude (m lel L0 1.8 1.8 240 4.6
Duration {sce D410 0410 0e13 2:10 G, 14 0.14

Values are mean of 4 « 6 observations



Fig.l6. An iorrams of branches of femoral artery in
= phgnogarbito naesthetised fowls (A) I@ £t
D?B? right leg, just after

histamine (8 ug/kg) intraarterially.

leg, control



Fig.l7. Angiograms of branches of femoral artery in
phenobarbitone anaesthetized fowls (A) left
leg, control (B) right leg, jest after 5-HT
(100 ug/kg) intraarterially.
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Fig.l8., Angiograms of branches of feﬁoral artery in
phenobarbiton¢anaesthetized fowls (A) left
leg, control (B) right leg, just after PGE

(10 ug/kg) intraarterially., 1



oS
vessels of anaesthetised fowls have heen shovn in Fige 16,
17 and 18, vespectively. Histamine, 5<HT and PGE, dilated
the branches of femoral artery by 22.2, 13.7 and 3842
percent, vespectively. This indicatesthat the dilatory
effects are in following oxdex: P(El> nistanine > SeHT
IXI. SHOOTH MUSCLES

Isolated intestine : Effect of histanine on isolated

ilewn of chicks {1 to 2 weeks old) in graded concentrations
of 2.5 x 1078, 5 x 1078, 10°7, 2 x 10*7, 4 x 1077 and
8% 1077 gu/md is shown in Fig.19,

Results ghow that histamine in concentrations lower
than 2.5 x 30"8 gn/ml did not produce any measurable effect
on isolated chick ileum. Concentrations ranging from
2.5 x .10"3‘ o 2 x 10"7 gn/ml relaxed the intestine in almost
all the experiments, This regponse increased in magnitude
with increase in concentration upto maximum o‘f 2 % .10"7 gn/ml,
after which further increase in concentration (4 x 10”7 gm/ml)
produced contractile response except in one or two experiments
wheye 4 % 10‘7 gn/ml concentration showed relaxation. With
further increase in concentration of histamine to 8 x 10 ga/md
a marked contractile regponse (55 mm) was obtained in all the
experiments, Histamine in lower concentrations (2.5 x jo=9
to 2 x 1_.0"’7 gn/ml) which produced relaxation of chick ilewm

did not cause this effect on preparations from adult
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Relaxant effect of histamine at lower concentrations
on igolated 1leum has been reported to be due to indirect
release of catecholamines from the intestinal museulature
of chicks (Everett & Mann, 1967). Therefore, a betae
adrenergic receptor blocking agent proncthalol was used
to block the relaxant effect of histamine in concentrations
of 2,5 x 10°8, 5 x 108, 10°7 and 2 x 10°7 gw/al. |
Effect of pronethalol in concentrationg of 107% and 2 x 106
gn/ml off histasine-induced relaxation is shown in Flg.l9,
Results show that proncthalol in concentration of ,10'6 am/ml
blocked the histamine (2 x 2.0“7 gn/ml) induced relaxation
by 20 to 25 percent. Further, it was noticed that at
higher concentration (2 x 10°° gn/ml), proncthalol
complotly abolished the relaxant effect of hlstenine and
even reversed to a contractile rosponse {Figel?). The El)50
of histanine calculated on isolated ileun was found to be

10°% (rig.20).
sffect of promethazine on histanineeinduced

(8 % 10"7 gn/ml) contractile msﬁonse of isolated ileun of

chicks s shown in Flg.21.

Results show that promethazine in concentrationg
of 1072, 2 x 10”% and 4 x 10°° gn/ul blocked the
histanine (8 x 10"7 gn/ml) contractile response by 9.8, 34

and 58 percent,recpectively. It may be nentioned here

that after washing the mormal contrectile response of the
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tissue to histanine (8 x m'ﬂ gn/ml) returned to its
original helcht in about 30 to 40 minutess

gefect of diphenhydranine on histanine (8 x 10°7
om/ml) contractile response of isolated chick ileum is
shown in Flg«22.

Results show that dipheshydramine in
concentrations of 1072, 2 % 10°° and 4 x 1078 gn/md
blocked the histamine (8 x 10~7 gn/ml) contractile regponse
by 25, 53 and 70 percent, regpectively. Contractile
ragponse to histamine (8 x 107 gv/ml) after blocking
with diphenhydramine in doses of 10™%, 2 x 1079, 4 x 10
returned to its original height within the duration of
40 to 60 minutes,

while ccmg::aring' the antihigtaminic actlon of
promethazine and diphenhydramine on isolated intestine of
chick it was evident that diphenhyérafﬁiﬁe as histanine
blocker was more potent than promethazine,

=8

Tsolated oviduct ¢ Effect of histanine on isolated
torminal portion of oviduct (isthmus) of laying birds was
studied. 1t was obsorved that isolated seguents of
oviduct taken from the nonelaying birds falled to elicit
the contractile response to histanine. Eam of histanine
caleulated on isolated oviduct of laying hens was
8 x 107% (Fig.23).
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PRONETHALOL PRONETHALOL

(10 Sgm/mi ) (2%10™%gm/mi)

ﬁig.19.'U er tracing : Effect of histamine on isolated
ileum of chick in concentrations-of (A) 2.5 x 1078
gn/ml %B; 5 x 10-8 gm/ml c‘ 16> gm4m1 (D) 2 x30™
gn/ml (E) 4 x 10-7 gno/ml (F) 8 x 10-7 gm/ml.

Lower tracing : Effect of histamine (2 x 1.0-7gm/m1)
on isolated J.E leum of chick before and after two
dgjei of pronethalol (A) 10-6 gm/ml and (B) 2 x 10"
gm/ml,
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PROME THAZINE PROMETHAZINE PROMETHAZINE
(107 8%m/ml) (2x10 Cgm/ml) (4 x10 8gm/ml)

Fig.2l. Effect of histamine (8 x 10”7 gm/ml) on
isolated chick ileum before and after
different concentrations of promethazine.

1
mfwﬁvonmms DIPHENHYDRAMINE 1
(10"8gm/m! ) (2 x10™°gm/ml ) (4 %10 gm/mi )

Fig.22. Effect of histamine (8 x i gm/ml) on
isolated chick ileum before and after
different concentrations of diphenhydramine.
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Sehydroxyizyptaning ¢

Igolated intestine: Bffect of SeHT on isolated
intestine of fowl in gradéd concentrations is shown in
Fige28, Results show that SeHT in concentrations of 1425
‘x 1078, 2.5 x 10 and 5 x °® g/l showed a contractile
regponge (f1gs24)s EDg, Of 51T calculated on isolated
intestine was 3.4 X 10°34 {Fige25)«

Blocking e!fecﬁ of cyproheptadine on SeHT

induced contraction of igolated chick iloum was studieds

The results show that cyproheptadine in concentxations of
2,5 x 107, 5 x10"? and 10*° gyl blocked the contractile

response produced by SeHT (5 x 10™° gn/ol) by 191, 38.3
and 50.34 percent, regpectively (Fig.26 & Table 11).

Tsolated oviduct :  Bffect of S«lIT on igolated
terminal portion of oviduet of laying birds was studied,
EDyq of SeHT calculated on this tissue was found to be
7 x 10°%4. (Fig.27). It may be mentioned hore that
gegments of oviduct taken fron noneloying birds were much
less ‘-sanalt_i.w to SeHT than the laying one as was
obgerved .‘m case of histamine,

Isolated intestine : Effect of PEE, on isolated
gieum of chick in graded concentrations Is shown in Flg.28.
Results show that FGE, in cmoentrations of 2.5 x 1.0"“,

5 x 10°M, 10°%0 and 2 x 10°% gyl produced an average
contraction of 20,3, 2645, 34,0 and 42,1 nm, respectively

(Table 12}
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TABLE =12

BFFECT OF PROSTAGLANDIN (PcE,)
ON ISOLATED INTESTINE OF FOWL

e

WLITUBE‘QF CONTRACTION #

R . ,
5 x 1073 4 20 23 18 22 18  20.3
g -4 - e (1.31)
— “il | » a8 20 29 26 26,5
5 =1 27 22 3% )

1 x w0 3 32 40 3 36 32 PO
| | 1.38)

x 1= — 4 44 36 4.
2 xI0 45 43 44 1 (1.3s5)

*yalues are mean of 6 observations

Figures in parenthesis indicate standard error



TABLE «)l

cr oF OQUEPTADINE ON BeHYDAROXYTRYP TAMINE
§§ % m*B on/l) RESPONSE ON ISOLATED INTESTINE

amarn A . a0 o

ARPLITUDE OF CONTRACTION PERGENT

p— gmnm | _dgugm. &w m.Oxana#
;;a x 1077 fg:.; [2's) 3
5 x 10 s 68 15:0)
1 xp™° ?;.7\ = [

Values are mean of 5 obgervations

Figures in paventhesis indicote standard error
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Fig.24. Effect of 5-HT on isolated ileum of chick in
concentrations of (A) 1.25 x 10=8 gm/ml (B).
2.5 x 10-8 gm/ml and (c) 5 x 10-8 gm/ml,
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Fig.24. Effect of 5=HT on isolated ileum of chick in
concentrations of (A) 1.25 x 10=8 gm/ml (B).
2.5 x 10-8 gm/ml and (C) 5 x 10=8 gm/ml.
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CYPROHEPTADINE
(25 %107 gm/mi)

CYPROHEPTADINE
(10'qu/ml)

CYPROHEPTADINE
(5 X10 %gm/mi )

Fig.26. Effect of 5-HT (5 x 10~° gm/ml) on isolated
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!/ - Flg28, Ugger tracing : Effect of PGE; on isolated ileum

F-ig 029'

of chick in concentrations of (A) 2.5 x/10-1l gm/ml ,
(g} 5 x 10-11 gn/mi (C) 10-10 gn/ml and (D) 2 x 107
gm/ml.

Lower tracing : Effect of promethazine and atropine
on isolated 1leum of chick on PGEl_(Z x 10=10 gm/ml)
induced contractile response.
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It is evident from the graph (Fig.29) that
there was a 1inear relatlonship between the amplitude of
contraction and log concentration of PGE, in the range of
concentrations studied. It may be mentioncd hewe that
PGE, in concentrations lower than 1.25 x 10~ gn/ml did
not produce any mogsurable presponse on the isolated ileun
of chickss Thus the minimum thres hold concentration was
1,25 x 1o~ gn/ml. During the experiment it was also
observed that in quiscent tlasurs,spontancous activity
appeared after instillation of PGE, in the bathe

gffect of promethazine and atropine on PGE 1
(2 x 10729 gn/ml)einduced contractile zesponse on 4solated
$leun of chick is shown in Fig.28., It 15 evident thatl
promethazine in dancﬁntratim of 2495 x JD""? gn/ml did not
influence the contractile responge o E?Gﬂi.' Atropine
(2.9 x 10" 7-a/ml) , however, reduced the response o PGEy
by 15 to 20 percent in three out of twelve experiments.

Teolated oviduct ¢ Effect of PGE, on isolated

oviduct {igthmus) of laying birds was 'studiﬂed. % :

calculated on this tissue was found to b 6425 X 10"9}!

(Flg.30). Promethazine oF atropine in concentration o

0.5 x 1077 gn/al did not affoct the PGE ~induced

contra

ctile regponge on the isolated oviduct of laying birds.
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DISCUSSION

I. CARDIOVASQULAR EFFECTS &

Histamine : In the present investiostion histamine

dihydrochloride in graded doses decreased the systolie,
diastolic and mean arterial pressures in anaesthetized fowls.
A typical response of hietamina on blood pressure of fowl
was characterised by a sharp fall followed by a rise,
The intensity of the effect of histamine in doses ramaing
from 1 to 8 ug/kg on blood 'wressure was linearly related
with loy doses of histamine. This regponse could be used
for bloassay of histanine,

Effect of histanine on blood pressure in different
species of animals has been reported to vary qualitatively
and quantitatively, In cats and dogs it produces a sharp
£a1l in arterial blood pressure while in rabbits and
quineapigs a hypertensive effect ls observed, It has been
shown that a predominance of the eapillary dilatation over
the 'pgg.mg\enic action of histamine upon arterioles and
venules is a major contributing factor In the production of
the £all in blood preseure (Rocha E.Silva, 1966) . wWhile
44 was shown by Dale and Laldlaw (1919) that in addition te
4ts constrictor action on larger blood vecsels, histanine
has powerful dilator action on the minute blood vessels,
capillarics and venules. It was suggested that the

o ffect of histanine on vascular resistonce and blood
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DISCUSSION

I. CARDIOVASQJLAR EFPFECTS

Histamine : In the present investigation histamine
dihydrochloride in graded doses decreased the systolic,
diastolic and mean arterial pressures in anasesthetized fowls,
A typical response of hietamim on blood pressure of fowl
was characterised by a sharp fall followed by a rise, |
The intensity of the effect of histanine in doses ramging
from 1 to 8 ug/ig on blood 'ressure was linearly related
with loy doses of histamine. This regponse could be used
for bioassay of histanmine.

Effect of histaning on blood pressure in different
species of animals has been reported to vary qualitatively

and quantitatively. In cats and dogs it produces a shamp

£a1l in arterial blood pressuxe while in rabbits and
guineapigs a hypertensive effect {8 obgserveds It has been
ghown that a predominance of the ecapillary dilatation over
the masmmnic action of histamine upon arterioles and
venules is a major contributing factor in the production of
the fall in blood preseure (Rocha B.8ilva, 1966). While
1¢ was shown by Dale ‘and Laldlaw (1919) that in addition to
tor action on larger blood vessels, histanine
dilator action on the ainute blood vessels,
1t was suggested that the

jts constric

has pmrﬁ.ll

cap!.narien and venuless
etfect of nistanine on vasculax resistance an d blood



DISCUSSION

I. CARDIOVASCJLAR EFFECTS $

Histamine :+ In the prosent investigation histamine

dihydrochloride in oraded doses decreased the systolie,
diastolic and mean arterial pressures in ansesthetized fowlse.
A typical response of hiatamim on blood pressure of wil
was characterised by a sh;;rp fall followed by a rise,
The intensity of the effect of histanine in doses ramiing
from 1} to 8 ug/kg on blood ~ressure was linearly related
with loo doses of histamine. This regponse could be used
for bloassay of histamine.

Effect of histanine on blood presswre in different
species of animals has been reported to vary qualitatively
and quantitatively. In cats and dogs it prodwoes a sharp
£all in arterial blood pressure while in rabbits and
guineapigs a hypertensive effect is observeds It has been
shown that a predominance of the capillary dilatatlon over
the npamgenic action of histamine upon arterioles and
venules is a major contributing factor in the production of
the f£all in blood pressure (Rocha Z.Silva, 1966) . While
1+ was shown by Dale and Laldlaw (1919) that in addition to
its eonstrictor sction on larger blood vessels, histanine
has powerful dilator action on the minute blood vessels,
eapillaries and venules. It was suggested that the
effect of histanine on vascular resistonce and blood
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pressure resulted from a balance betweon the two opposed
actions. where the congtrictor actions on the larger
resistance vessels ave comparatively !Behl.e,- the overall
effect Lis fall in vascular resistance (Douglu. 1970) .
On the analogy of mammals the offect of histamine in birds
seems o be due principally to capillsry dilatation.
Hypotensive effect of histanine in fowl ai
obgserved in present investigation has also beon reported
- by Bunag and Walaszek (196l), They did not report the
secondary rise in blood pressure which, however, could be
noticed from the exanination of thelr obsorvationg, In
pregent studies the rise im blood pressuze was qu!.ﬁ marked
and was observed at all dose levelg of Listamine, Such
an effect of histamine has also been obsorved in 'cats and
dogs though only at higher dose levels (Slater & Dresel,
1952; Trendelenburg, 1961 and Robinson & Jochim, 1960).
This zise due to histamine has been sugoested to be
mediated, at least in paxt, ghrough the release of
eatocholamines, either from the adrenal medulla or
terminals of the sympathetic nervous gystem or both
(Robinson & Jochim, 1960 and Rocha BeSllva, 1966).
Antihistaminics, promethazine hydmehlaﬁda
(Phenergan) and diphenhydranine hydrochioride (Benadryl),
plocked the depressor response Lo ndstadne but the effect
of diphenhydranine was less potent and of ghorter duration
as compared to that of pronethazine,




Antihistaninics are known to antagonize in
varying degree most, but not all, of ﬁm pharmmlogical
effects of histanine in manmals and thelr effects are due
to thier ability to compete with histanine for the receptor
sites on the effector cells. 1In fowls as well, blockade
of histamine response on blood pressure by both the
antihistaminics is through such a mechanicgfe

It was observed in this study that promethazine
and diphenhydranine produced a marked pressor response of
their own, at all dose levels. Bunag and Walaszek (1961)
have also reported such a pregsor effect of diphenhydramine
on fowl blood pressure, The effect of antihistaminics in
fowl is opposite to that observed in mamals since these
drugs cause a fall in blood pressure in mammals. This
e ffect is probably related to their local anaesthetic
activity (Douglas, 1970). It is likely that the action of
antihistaninics in the fowl may be operating through a
48 fferent mechanien or these drugs may be lacking the
1ocal anaesthetic activity in this speciase

In order to find out the mechanisn of pressor
rggponge of antihistaminics, it was explored vhether or not
these drugs act through the reloase of cstecholamines from
tissue stores. The following experiments vere planned
with thig point of view

{1) An alphasadrenorgic receptor blocking agent
(Phentolanine) and petasadrencrglie receptor blocking agent



(pronethalel) did not effect the pressor response to
antihistaminies. |

(81)  Pressor effect of antlhistaninice was not affected
by alphaemethyleparaetyrosine, an inhibitor of tyrosine
hydroxylase enzyme, which is regponsible for conversion
of tyrosine to DOPA, the first step in the synthesis of
catecholamines.

(131) Reserpine in lower doges falled to deplete the
catecholanines adequately since tyramine could still show
its pressor effect which is due to the reloase of
catecholanines.

However, in experiments whore bizds were
pretreated with reserpine 10 mg/kg daily for two days, a
marked reduction in sressor responge to promethazine was
observed and in such a experiment the tyramine effect was
also decreased. It is, however, possible that due to
specles variation, very large doses of mogorping are needed
to deplete the catecholamine stores in fowls GBverett &
iann (1967) have also used such high doges of reserpine
4n ehicks in order to deplete the eatecholamine stores
grom the intestine, :

It was also reported earlier by Thompson and Coon
(1948) that very large doses of adrenergic blocking agents
are nceded to block the recepiors in yivos Phentolanine
in doses of 20 mg/kg as used in the present study caused
hypertension by ftself and also produced some other toxie



symptomse Doses higher than these could not be
adninistered for then Teasons,

This experiment could not provide a ao&clun!.w
evident whether or not the pressor action of promethazine
was due to the release of catecholamines. Further work in
adrenalectomized animals and in which chemical
sympathectomy of adrenergic nerves by antiserum, G6«hydroxye
dopanine or guanethidine has been carried out, will
conclusively settle this issue.

sehvdroxytryotanine 1 Sehydroxytryptanine produced fall
in blood pressure in anaesthe ticed fowlse Effect of DeHT
on blood pressure was not consistent, It varied depending
upon the initial blood pressure level. '
when the initial blood pressure was high, SeHT
always showed a depressor regponses When the initial blood
pressure was low, 5«T caused a pressor rtegponse and when
the blood pressure was in an intermediate Tange, SeHT
produced a polyphasic regponee characterised by pregsore
depressor-pressor effect, Page and McCubbin (1993)
introduced the term 'amphibaric' to describe the highly
variable effects of serotonin on arterial pregsure in
mammals. The fall in fowl blood pressure induced by SeHT
gthrough the coronay chemoreflex (BezoldeJarisch

may be
re flox) as described in mammals (Douglas, 1970)y The rige

gollowed by a fall in blood pmnswe may probabiy be due
to increased cardiac output and peripheral vasoconstriction.




The variable and often unpredictable effccts due to
serotonin in intact aninals hawe been described partly
due to variations in (1) specles; (2) the initial blood
pressure lovels; (3) dose; (4) anaesthetic useds (5)
pattern of innervationy (6) zoute of aduinistration; and
(7) speed of injection. In this investigation, when most
of other variables were controlled, it scoms that the
initial lewel of blood pressure is major factor in
deternining the effect of SeHT on fowl blood pressure.

Cyproheptadine at low dose (1.25 mg/kg) did mot
block the deprossor effect of SeHT while dose of 2.5 mg/kg
blocked the depressor response to SeHT by about 47 percent.
Cyproheptadine at dose rate of 5 mg/kg, completely blocked
the depressor response to SeHT (100 uglkg). Pressor
regponse to SeHT, however, remained unaliered by
cyproheptadine at any dose level.

Cyproheptadine is a nonegpecific serotonergic
receptor blocking agent, It may be competing with SeHT
for sitos where DeHT agets to produce a vasodepressor
offect. The sites where BT acts to produce a pressor
response may be different and may not be accessible or
to the action of eyproheptadines The indirect

rosponsive
action of 5eHT in producing this pressor cffect is, however,

not ruled out.
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Progtaclandin B,:  In the prosent study, PGE, lowered
the arterial blood pressure. It was obsexved that PGE)
at higher doses produced a sharp fall which recovered
rapidly to about 60 percent and thereafter the hypotensive
effeoct lasted for about 5 to 10 minutes.

Prostaglandin E; exerted little effoct on the EG of
intact animals. Hypotensive response of PCE, was not
bloeked by promethazine, atropine or cyproheptadine,
thereby excluding the possibility of PGE, response being
mediated through histaminergic, cholinerolc or serotonergic
receptors or through release of these transnitiers . The fall
in blood pressure of fowl produced by PCE, may be due to :
the divect effect on the peripheral blood vessels as in
case of mammals, vhere PGE 1 is reported to decrease
systemle arterial blood pressure in rats (weeks & Wingerson,
1964) and dogs (Lee gt ale, 1965 and Nakano & MeCurdy, 1967)
In addition, it could also produce this effect by
interfering with or modifying the gynthesls, release o
action of other nourohumoral agents (Bergstrom, 1966) « ‘

1t was also observed in this study that PGE, had no
effect on responses of blood pressure Lo acetylcholine oxr
histanine while the pressor response to adrenaline was
glgtnzﬁcanﬂv reduced by PGE; in 10 out of 13 axparimnts.
such antieadrenergic effect of PGE; on foul blood pressure
hag not been reported earlier, however, such an effect has

boen shown in rabbits (Holmes gt ale, 1963).
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Prostaglanding are known to inhibit adenyleyelase which
s stimulated by catecholamines (Butcher ot ales 1967) .
It ig possible, therefore, that PGE, may te having antie
adrenercic effect in fowl through the adenylwchu—wcne
AMP systen.

glectrocardiographic studles in intact birds
anaesthotised with phenobarbitone indicated that hi stamine
and PGE 1 did not produce any significant effect on
o lectrocardiogram vhile promethazine and diphenhydramine
slightly deereased heart rate nithout affecting other
components. Phentolamine $ncreased heart Tate and
roduced the anplitude of Pewave while anplitude and
duration of Sewave wexe increased.

In intact mammals report indicate that histamine
dld not produce any direct cardisc actions, but barosensory
rofloxes, evoked by the £alling blood pregsure, gtinmulate
heart rate and tend %o augrent serdiac output and EQG may
also ghow minor changese PGE, 4s reported to produce
variable effects on heart rate and force of contraction
{Douglass 1970). Findings of the present study ave in
accordance with Bartlet (1963) who gailed 4o gshow any
significant effect of histanine on ECG of intact birds,
however, he found 2 deereased contractility with histamine
in isolated perfused heart of domestic fowls Marked
changes by phentolanine, an alphaszeceptor blocking agent,
on elecmeaxdlegraphic pattern may be attributed to its




69

Prostaglanding are known to inhibit adenyleyelase which
s stimulated by catecholamines (Butcher gt ales 1967) «
1t ig possible, therefore, that PGEL may be having antie
adrenergic effect in fowl through the adenylwchuvweuc
AP gysten.

Electrocardiographic studies in intact birds
anaesthetised with phenobarbitone indicated that histamine
and PGE ¢ did not produce any significant affect on
e lectrocardiogram while promethazine and diphenhydramnine
slightly deecreased heart rate without affecting other
componentse Phentolamine {nereased heart rate and
roduced the amplitude of Pewave while anplitude and
duration of Sewave wexe increaseds

In intact mammals report indicate that histamine
did not produce any direct cardisc actions, but barosensory
reflexes, evoked by the £alling blood pressune, gtinmulate
heart rate and tend %o augment sendias output and EOS may
also show minor changese PGEy is reported to produce
variable effects on heart rate and force of contraction
(Douglas, 1970). Findings of the present study ave in
accordance with Bartlet (1963) who falled to show any
significant efiect of histanine on ECG of intact birds,
however, he found 2 deercaged contractility with histanine
in isolated perfused heart of domestic fowls Marked
changes by phentolanine, an alphaereceptor blocking agent,
on electrﬁeardiographic pattern may be attributed to its
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cardiac stimulant and vasodilatory effects as suggested
by Nickerson (1970). The blood pressure, therefore,
varied with the relative contributions of the two effects.
Therefore, it is likely that in the present experiments
in birds, phentolanine produced move cardiac stimulation
rather than vasodialtion as phentolamine ralsed blood
presgure when injected intravenouslys }
Histamine, DeHT and PGE, caused vasodilation as
evident from anglographic studies and thelr dilatory
effects were in the following orxder : PCH, > Histanine >
SeHT. These drugs exert thelr effect on blood vessels
and cause vasodilation and hence proeduce a hypotensive
response. Whether the vasodilatory effect of these drugs
is due to their direct actions on blood vessels or through
the release of some other trangmitier can nat e ascertained
in the light of present findings. The regults suggest that
these drugs are vasodilators in case of fowls and this
action may contribute as one of the important factors in
lowering the blood pregsure in this speciose

11. SMOOTH MUSCLES 3 |
Histamine * The m‘aﬁlta indicate that histamine lln

concentrations !.awér than 2.9 x 3.0"'& gn/ml did not produce

any megsurable effect on jsolated chick ileum, Concentrations

prom 2.5 % 1078 to 2 x 10°7 gu/al of histanine relaxed

the intestine in alaost all the experiments and furthey

{ncrease in concentration produced a contractile response.
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The relaxation induced by histomine in lower
concentrations was blocked by pronothalols This indlcates
that the relaxation cauged by histamine is sither due to
release of catecholanines or by direct stimulation of betae
adrenerglc receptors. There is no report so far to
suggest that histamlne acts directly on the betawadrenergic
receptors. So it may be acting through the release of |
catecholamines, BEvewett and Mann (1967) repovted similar
findings in chick ileum. The present tnvegtigation shows
that histamine in higher concentrations nroduced
contractile response and such a response may be due to
direct action of histamine on smooth musclo. Action of
hi stamine on the cell membrane to facllitate the ealcium
entry has been reported. Thus the influx of caleium ions
provides the immediate intracellular stioulus for
activation of the action of tho actin emyosin system in
smooth mugeles, Histamine is reported to promote calclum
influx and thus produce contraction by action on the
membrane that vesult in increased permeability to ions,
depolarization and increased ‘afp_i.ko" {impuloe)
grequency (Douglas, 1970)s

In the present study histanine in lower
concentrations relaxed the Lleun in young chicks (1 to 2
weeks old) but not in adults. This indicates that age is
one of the important gactors in deternining the gction of
nistanine on isolated ileum. This differonce with age may



merely refleet the development of diffusion barriers to
the site of actlon of histamine in releasing catecholaminese
Histamine, therefore, may be effective in releasing
catocholanines only in young chickse

Antihistaminics, promethazine and diphenhydramine
blocked the contractile regponse to histamine by a
competitive antagonisn on chick ileum, Similar findings
were reported by Bverett and Mann {1967) with mepyranine .

There fore, present investligation zeveals that
inhibitery regponse to histamine In the ¢hiclk intestine
may be the result of an adrenergic mechanisng while
stimulatory responsos involve histaninergic recepltors
divectly as the contractile regponse of histanine was
compe titively antagonized by promethazine and diphenhydramine o
piphenhydramine wag, however, mox® potent as histamine
blocker than promethazine.
_ syotaming 1 Dehydroxytryptanine in
41 £forent concentrations showed a marked contractile
response and intensity of effect on anplitude of contraction
was dose = dependent. Its aetion on the igolated ileunm was
direct and was blocked by eyproheptadines Clough gt al.
( 1961) have algo observed a biphasic contraction on fowl
roctal caccum with S<HT (0.1 to 2 ug/kg) while higher doses
(5 ug/ml) préduc-ed prolonged contractions.

—rr—
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Prostaglandin B¢ Prostaglandin E, produced marked
contractilo response, A linear relationship botween the
amplitude of contraction and log doses of PGE, was ‘
obgerved. Horton and Jones (1969) also zeported the
contractile regponse to isolated chicken cxop by PGE,.

In present work it was noticed that in quiscent
tisssues gpontaneous activity appeared after instillation
of PGE, in bath. Such findings ae in ggrecment with
Jones (1970) who observed that PGE, inltiates or if already
present, enhances the rhythmic pondular contractions of
the isolated chick oesophaguse

Promethazine and atropine did not block the
contractile regponse induced by PGE, glther on isolated
ileum or oviduct. However, in wery few ciporimentis
atropine did show a slight reduction in contractile
regponse to PGE; on isolated ileum, Such reduetion in
response of PGE, by atropine was also obgorved by Harry
(1968) on guineaplg isolated intestine.

1t was noticed that oviduct taken from the laying
birds were responsive to histamine, SeIT and PGE, while
preparations from the nonelaying birds wore insensitive to
the action of these drugss This suggests that hormonal
status during the laying stage of birds may have important
imact in detormlning the effeet of these dwugs on
oviduct of fowl.
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regponse to PGE; on gsolated dleum, Such reduction in
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(1968) on guineapig isolated intestine .

1t was noticed that oviduct taken from the laying
birds were responsive to hictonine, el and PGE, while
preparations gronm the nonelaying birds were insensitive to
the action of those drugss This suggests that hormonal '
status during the laying stage of birds may have fmportant
{mpact in dotoxmining the effect of these drugs on

rXostaqlanal

oviduct of fowl.
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SUMIMARY AND CONCLUSIONS

In the present investigation effocts of
histamine, Sehydroxytryptanine ,thelr antagonists and
prostaglandin E; were observed on (i) cardiovascular
system (blood pressure, electrocardiogran and blood :
vessels) in phenobarbitone anaesthetised adult WLH fowls,
(1) isolated small intestine of chicks, and {1ii) isolated
oviduct of laying WLH birds. The following effects were

observed.

1. Histanine dihydrochloride in doses of 1 to
8 ug/kg, i.v. decreased arterial blood pressure. Depressor
regponse to histanine was linear when plotted against its
log doses. A typical resporse of histanine on blood pressure
was characterised with a gharp fall followod by a rise.

nlockade of histamine response on blood

pressure with diphenhydramine was lees in intensity and
duration when compared with that of promethazine. ‘
promethazine or diphenhydranine alone showed a marked and
. gugtained rise in fowl blood pressure which was not
plocked by phentolanine (20 mg/kg, Seve)s pronethalol .
(5 mg/kgs Leve)s pretreatnent with two doses each of
a;pwthylcpﬂn-wmdndmo mg/kg) and zeserpine(l.5 &
3 mg/kgle However, birds pretreated with resozrpine at the
of 10 mg/kg daily for two days showed a marked

doge rate




decrease in pressor response to promethazine.

2,  Sehydroxytryptanine (10, 30 and 100 ug/ko) slwnd
a variable regponse on fowl blood pressure (depressor,
pressor or polyphasic) which mainly depended upon the
initial lowel of blood pressurea

~ Cyproheptadine, an antiserotonerglc druﬁ.

blocked only the depressor phase of response while pre 80T
phase rempined unafiecteds

3, Prostaglandin B, (2,5, 5 and 10 ug/kg) decreased
the arterial blood pregsure of fowl and such a depressor
response was not blocked by histaminergic, cholinergic and
serotonerglc receptor blocking agents. Progtaglendin E 1
in doses of 5 and 10 ug/kg reduced the pressor response
to adrenaline (2 ug/kg) while regponges to acetyleholine
(1 ug/kg) and histamine (4 ug/kg) remained unaltered,

Histami.m. BeHT, PGE i and antibistaminics did
not produce any significant effact on eloctrocardiographic
pattern in phenobarbitone anacsthetised fowlse Phentolamine
(20 mg/kg) increased heart rate as well as the smplitude
and duration of Sewave while the amplitude of Pewave was

reduce de

Hl.atan‘d.ne, SeHl and PGE ; pmdm:ad dilatation
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respectively in phenobarbitone anaesthetised fowls.

3 Ot A00LOTSC Moot muscie PICHOtak O §

Histanine in lower concentrations (2.5 x 107 to
2 x 10™7 gn/ml) relaxed the Lsolated ileun of chick and
this relaxation was blocked by proncthalol. Histamine in
higher concentration (4 x 1077 ga/ml) produced
contractile regponge -and thisg reqsdnae was blocked both
by promethazine and diphenhydramine. Diphenhydramine
was more potent than promethazine. Hean cffoctive
concentrations (Ebﬁo) of histamine on ¢hick ileum and
oviduct wore found to be w"‘f’bi and D % .m‘%, regpectively.
Sehydroxytryptanine and prostagl andin B 1
produced a marked contractile responge on chick flounm
and the resgponse of SeHT was blocked by cyproheptadine
but PGB 1 induced=contractile response was not blocked by
anticholinergic or antihistanminergic receplor blocking
agents. EDggy of 5«HT on chick ileum and oviduct were
3.4 % m"% and 7 x w‘%. regpectively. g, of I’GE‘1
on oviduct was found to bo 6425 x 10", |
The following conclusions may be derived from Vs

the results of the present investigation

(a)  Histamine produced a dose dependent fall an blood
pregsure and this effect ecould be used for bioagsay of
histamine.

(b) Histamine caused a secondary rise on fowl

blood pressure as in cats and dogs. Hovevex, this effect
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was observed in fowl at much lower doses than in manmals.

(e) Antihistaniniceeinduced pressore response in
foul was opposite to that seen in mammals and this may be
medlated through catecholanine releasc.

(d)  As in mammals the effect of SeIT on fowl blood
pressure was variable. Cyproheptadine blocked the
deprecsor phase of reasponse while pregsor phase remained
unaffected. This suguests that eyproheptodine acts only
on sites where S5«HT acts to produce a vasodepressor
responge but fails to act on those sites vhore S«HT acts
o produce a vasoprossor response.

{e) Little blockade of epinephrine pressor response
by phentolamine is diffieult o explain, This probably
indicates that (1) phentolamine doos not galn access to
the receptors, (1i) the adrenerglc recepltors axe of
 different type and not easily blocked by shentolamine or
(111) the receptors axe altogether absent in the blood
vegsels of this spocies.

(£) The order of dilatory effects of the autasolds,
used in this study, was ? PGB > histanine > OeHT.

(g) Inhibitory responses to histanine in chick ileum

seen to be due to the release of catocholanines, while

gtimulatory regponses involve direct sctivatlon of

histaninergic receptors. . |
(h) promethazine was MmOXe potent antihistanine in vive

as compared with diphenhydranine while in vitro the reverse

gase was found to be truls

i
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