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Summary : f. pr81imilldry study 'N l tll VJ'IOU~ pl13rmacologici11 i1(Jcnts revea!cd t:le

presence of contractile muscminic ilnd H1-hislilmine receptors a~ wc:11 ~s ,nhibitory ct- and {3
adrenoceptors and puril1oceptors in rat caecum-appendix. Histamine also produced indirect

actions mediated tll'ou,];1 the release of catecholamines 5-Hydroxytrptamine produced variable

response. the comr~ctile 'esponse INas mediated through 5-HT receptors arlo the relaxant response

through t',,,, rafeasl: of catP,ch€llamir.c-,
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INTRODUCTION

Although no physiological function has been attributed to human appendix the

presence of functionally active muscarinic. histamine. 5-hydroxytryptamine (5-HT) and
inhibitory adrenoceptors has been repor-ted in this organ (10). The fOlivl and mouse caecum
aIso are reported to possess ,8-adrenoceptors and 5- HT receptors (3.6). though the latter
is completely devoid of a-adrenoceptors and is insensitive to histamine (6). The present

i:westigation was IJndertaken to demonstrate the effects of various pharmacological agonists

on rat caecum-appendix.

MATERIALS AND METHODS

The appendix. an extension from caecum. is fused in the case of the rat and as
such this organ cannot be anatomically distinguished in this species (4). Therefore.
the whole tissue was taken up for study and was referred to as caecum~append ix pre

paration.
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Adult albino Wistar rats of either sex were sacrificed by a blow on the head and

by carotid bleeding. The caecum-appendix was isolated from ileocaecal junction and

was mounted in a 10 m/ bath containing Krebs solution (pH 7.4±0.2) maintained at
35°C and was bubbled with air. The tissue was allowed to equilibrate for fortyfive
min under a tension of 0.5 g during which period it was washed every five min. The tone
of the rat caecum-appendix was recorded using a frontal writing isotonic lever.

Testing procedure :

The responses to various agonists were recorded for two min or until it was maximal.
Antagonists were added to the bath fluid and allowed to act for twenty min.

In order to deplete catecholamine stores, the animals were reserpinized (5 mg/kg,
ip). Twentyfour hr after reserpine administration, the animals were sacrificed and the
tissues were used as described above. For chemical sympathectomy,6-hydroxydopamine
(100 mg/kg) was iniected (ip) and the same dose was repeated after 5 hr. The animals
were sacrificed 24 hI' after the first injection and tissues were used as described before.

Student 'r test was used for statistical analysis of the data.

Agonists and antagonists :

Acetylcholine chloride (BDH), (-·)-adrenaline tartrate (Burroughs Wellcome)

(::!:)-isoprenaline sulphate (Burroughs Wellcome). (-·)-noradrenaline bitartrate
(Unichem), histamine base (Sigma). 5-hydroxytryptamine creatinine sulphate (C.H.
Boehringer Sohn) and adenosine triphosphate disodium salt (Sisco) were used as agonists.
Atropine sulphate, phenoxybenzamine (SKF), DL-propranolol HCI (Sigma), mepyramine

maleate (May and Baker), metiamide (SKF), cyproheptadine HCI (MSD) and caffeine
base (C. H. Boeringer Sohn) were used as antagonists and prepared freshly in normal
saline. The solutions of nor-adrenaline and isoprenaline contained ascorbic acid as

anti-oxidant.

RESULTS

Muscarinic receptors :

Acetylcholine (5.505 x 10-8 M to 5.768 X 10-2 M) induced a dose~dependent

contraction of the rat caecum-appendix. Dose-response curve for acetylcholine was
shifted to right and in parallel fashion in the presence of atropine (1.439 x 10-6 M, n=5),

the dose ratio being 16 ±0.5.
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Adrenoceptors .-
Noradrendline (2.96 X 10-9 M to 1.22 X lO-sM) induced a dose-dependent

relaxation which was blocked by phenoxybenzamine (2.94 x 10-6 M, n=5). Isoprenaline
(2.80 x 10-9 M to 4.60 x 10-5 M) also caused a dose-dependent relaxation of the
preparation which was blocked by propranolol (3.48 x 10- 6 M, 11 0. 6)

Histamine receptors .-

Rat caecum-appendix was relatively insensitive to histamine but doses as high
as 2.605 x 10-· M to 6.680 X 10-2 M (n=5) caused a relaxation of the tissue in a dose-
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Fig. 1 Histogram showing the influence of various agents on the effect of histamine (1.67 x 10-2M)
on rat caecum-appendix. Each bar represent mean±S.E. (n-5). (a) Co raro I relaxant
effect with histamine; (b) mepyramine+histamine; (c) metiamide+histamine: (d) pheno
xybenzamine+histamine; (e) propranolol+histamine; (f) histamine in 6-0HDA treated
animals; (g) mepyramine+histamine in 6-0HDA treated animals; (h) histamine in reserpined
animals and (i) mepyramine+histamine in reserpinised animals. Value differs significantly from
control (OP<O.01); NS, no significant difference.
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dependent manner. the pOz value being 2.68±0.05. The histamine-induced relaxation
was neither blocked by mepyramine (2.491 x 10-6 M. n--5) nor by metiamide (8.18 x
10- 6 1\11. n= 5). However. it was partially blocked by phenoxybenzamine (2. 4 x 10-6M.

n=6). On the other hand. the effect of propranolol was such that in tissues exposed
to propranolol (6.76 x 10-6 1\11. n=5). histamine produced a contraction of rat caecum
appendix instead of relaxation. Following catecholamine depletion with reserpine (n=5)

or sympathectomy with 6-hydroxydopamine (n=5). histamine (9.0 x 10-3 M) induced
a contraction of the tissue and this effect was antagonized by mepyramine (2.49 x
10-4 M).

Fig. summarizes the observations pertaining to histamine.
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F;g. 2: Dose response curvf: for the relaxant effect of ATP in the absence and in the prosence of
caffeine (1 2D x 10-4 ~/i). Each p'Jint reprc~ents til" m",w±S.IC, (n=o). Value significantly
differs from c0ntrol: • 'P< 0.025. . .. P<0.01: NS. no significant difference.

5-HT receptors:

5-HT produced inconsistent response in the rat caecum-appendix preparation.
It induced relaxation in some experiments (n=12) and contraction in others (n=5). 5-HT
(6.32 x 10-8 M. n=5) induced contraction was blocked by cyproheptadine (2.85x
10-6 M). Relaxant effect of 5~HT (6.32 x 10-5 M. n~-6) \.-vas blocked by propranolol
(6.76 x 10-6 M). After phenoxybenzamine (5.88 x 10-6 M n=,6) treatment. 5-HT
(6.32 x 10-5 M) induced a contraction of tissue. In reserpinized rats. however. 5-HT
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(2.47 X 10-7 M to 6.32 X 10-5 M), always induced contractions in all the preparations
(n=10) and this effect was blocked by cyproheptadine (2.85 x 10-6 ML

Purine receptors .-

Adenosine triphosphate (1.1 Ll x 10-6 M to 4.64 X 10-3 M) caused relaxation
in a dose dependent manner. The dose-response curve was shifted to the right by caffeine
(1.29 x 10-4 f'l1, n=5) as shown in Fig. 2,

DISCUSSION

The present study has demonstrated the presence of muscariniC receptors and
inhibitory a-and ~~adrenoceptors in the rat caecum-appendix as the specific antagonists
of these receptors blocked the responses to their agonists. Unlike these observations,
catecholamine-induced responses of human appendix are not reversed by a-or ~-adreno

ceptor antagonists (1). Histamine-induced relaxation was not blocked by Hl~ and H- z
receptor antagonists but phenoxybenzamine as welj as propranolol prevented histamine
induced relaxation indicating the mediation of catecholamine release in its action, Reser
pinization or sympathectomy reversed histamine-induced relaxation into contraction and
this contraction was blocked by mepyramine. These studies suggest the presence of
HJ-histamine receptors in this tissue but the effect of HI-receptor activation is not evident
till relaxation due to released catecholamine is blocked.

5- HT is reported to show inconsistent responses (5) ; the stimulant effects being
mediated through postsynaptic (cyproheptadine-sensitive) receptor and the relaxant
effect being mediated by the release of catecholamines. In accordance with this, we
observed consistent contractions induced by 5- HT in reserpinised tissues.

Purinoceptor agonist ATP caused dose-depedent relaxant effect and the dose

response curve was shifted to the right in parallel fashion by caffeine, Phenoxybenzamine,
yet another antagonist of purinoceptor (2), also blocked ATP effects. These obserVations
suggest presence of purinoceptors.
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