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ISOLATEDTERMINAL GUINEAPIG ILEUM - AN IN VITRO MODEL TO
DEMONSTRATE DALE'S REVERSAL PHENOMENON
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Adult guineapigs of either sex (250-300 g) were used. All experiments were,
doneon pieces obtained from the last 6 cm portion of the terminal ileum adjacent to the,
leo-caecaljunction. The tissue pieces, 2-3 cm long were suspended in 10 m/ bath
containingTyrode solution kept at 3rC and bubbled continuously with oxygen. Isotonic
contractionsagainst 0.5 9 tension and magnified 6-fold, were recorded on a slow moving
kymograph. I
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Adrenaline hydrochloride (0.01-3 fLg/m/). 5-hydroxytryptamine creatinine sulphate
(0.1-0.3 fLg/ml) and carbachol (0.05-0.1 fLg/m/) were used as agonists. Phenoxybenza-
mine (0.1-1 fLg/ml), dihydroergotamine (0.1-1/ll-g/m/). pronethalol (0.5-1 fLg/m/).
propranolol (0.5-1 p.g/ml). cyproheptadine (0.5 flog/m/) and atropine (1 Il-g/ml) were
usedas blockers.

Smaller doses (0.01-0.03 p.g/m/) of adrenaline relaxed the intestine (Fig. I-A).
Subsequent exposure to the same dose ether resulted in tachyphylaxis or produced con-
traction. However. doses from 0.1 p.g/m/ and above elicited dose-dependent con-
tractions (Fig. I-A). Contractile responses were also evident with 5-hydroxytryptamine
and carbachol.

The 0: -blockers. phenoxvb mzarnine or dihvdroerqotamine completely blocked.
In about 15 min. the contractile responses to adrenaline and usually reversed them to
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relaxation (Fig. I-B); In this respect. phenoxybenzamine was more potent than dihydroerg
tamine. The resultant relaxant effect could be blocked by fi-adrenol-eceptor block
propranolol or pronethalol (Fig. I-B). Though cyproheptadine completely abolished
excitatory effect of 5-hydroxytryptamine, in the doses used, it had no effect on the respon
to adrenaline. Also, phenoxybenzamine and dihyc1roergotamine did not alter the 5-hyd
xvtrvptarr.ine-induced contractile responses. Further, neither cyproheptadine nor phen
xybenzamine modified the responses of the tissue to carbachol. Atropine in concentra
tions sufficient to abolish the contractile responses to carbachol was without effect ont
responses to adrenaline and 5-hydroxytryptamine.

I-A 1- B

chyphylaxis was observed
lIowing ex -blockade.

The involvement of 5-
adre:la'ine in guineapig ile

udv. though cyproheptadine
did not alter those of adre

eJersed the adrenaline resp
ontractions. This, therefore, n
upp orts the specific involve
he adrenaline responses.

The results of the presen
those with spinal cat blo

o adrenaline. The greater se
which results in fall in blood I

our findings suggest that pr
much sensitive to low doses
of adrenaline is increased.
upon the former,.

Thus. the terminal po
to demonstrate the

Thanks are due to t
for providing the necessaryf
hydrochloride. Thanks are
and Animal Husbandry, Ma

1. Ahlc;uist. R.P. and B. Levy.
146-149, 1959.

T T T t Tr1 T
A A Ph A AA P A

Isolated guineapig ileum. Adrenaline was added at arrows. Al -0,03 [log/ml induced
relaxation; A2 (0.1 ILg/ml) and A3 (0.3 ILg/m/) produced dose-dependent contraction.

Fig. 1-8: Isolated guineapig ileum showing Adrenaline Reversal. Drugs were added at arrows.
A-adrenaline (0.3 (Jog/m/); Ph-phenoxybenzamine (1 ~/m/); P-propranolol (1 lLg/m/).

The excitatory response to high doses of adrenal ine and its blockade/reversal
by phenoxybenzamine or dihydroergotamine indicate that this response is mediated through
<x-adrenoreceptors. The abolition of subsequent relaxation by ,8-blockers (propranolol
or pronethalol) suggest the ,8-inhibitory receptor involvement. The initial relaxant res-
ponses to smaller doses of adrenaline could not be explained in terms of its ,8-receptors
mediation because of the development of quick tachyphylaxis. However. no such
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tachyphylaxis was observed with the relaxant response to high doses of adrenaline
followingex-blockade.

The involvement of 5-hydroxytryptamine in the mediation of the excitatory effect
ofadrena'ine in guineapig ileum has been suggested (6.7). However. in the present
study.though cyproheptadine could effectively block the responses to 5-hydroxytryptamine.
it did not alter those of adrenaline. Similarly, the doses of phenoxybenzamine which
re/ersedthe adrenaline responses did not modify the 5-hydroxytryptamine-induced
contractions.This, therefore, negates the involva'nent of tryptaminergic receptor and strongly
scpportsthe specific involvement of ex-excitatory and ,B'inhioitory receptors in mediating
theadrenali ne responses.

The results of the present study on guineapig ileum demonstrate a close resemblance
to those with spinal cat blood pressure preparation in relation to reversal of responses
to adrenaline. The greater sensitivity of ,B-adrenoreceptors on the vascular smooth muscle
whichresults in fall in blood pressure to small doses of adrenaline is well known. Likewise.
ourfindings suggest that probably the ,B-receptors present in this part of the ileum are
muchsensitive to low doses of adrenaline, resulting in relaxation; however. as the dose
of adrenaline is increased, the contraction mediated by ex-component is superimposed
upon the former.

Thus, the terminal portion of the guineapig ileum is suitable for use as an in vitro
to demonstrate the D:lle's adrenaline reversal phenomenon.

ACKNOWLEDGEMENTS

T T
A A

Thanks are due to the Head of the Division and to the Director of this Institute
forproviding the necessary facilities and to Dr. B.B Mahapatro for kindly sparing adrenaline
hydrochloride. Thanks are also due to °rofessor M. Sabir, College of Veterinary Sciences
and Animal Husbandry, Mathura for helpful wggestions.

ts blockade/reversa I
is mediated through

ockers (propranolol
initial relaxant res-
s of its p-receptors
owever, no such

S.K. MISHRA AND V. RAVIPRAKASH

Division of Phermecotoqv and Toxicology,
Indian Veterinary Research institute, /zatnagar - 243 122

REFERENCES

Ahlc;uist. P.P. and B. Levy. Adrenergic receptive mechanisms of the canine ileum. J. Pharmac. Exp. Ther., 127 :
146-149, 1959

- ...•



July-September I
Ind. .I. Physiol. Ph,

2. Burnstock, G. Membrane potential changes associated witt': stimulation of smooth muscle by adrenaline. N
186: 727. iseo.

3. Christensen. H.D. and E.E. Daniel. Electric and motor effects of autonomic drugs on longitudinal
smooth muscle. Am. J. Physiol .• 211: 387-394. 1966.

4. Dale. H.H. On scme physiological actions of ergot. J. Pbvsiol, Lond.. 34: 163-206. 1906.
5. Gazet, J.C. and R.J. Jarrett. The ileocaeco colic sphincter studies in vitro in man. monkey. cat and dog.Br

SUfg:. 51: 368-370. 1964.

6. Innes.I.R. Action of dexamphetamine on 5-hydroxytryptamine receplors. Br. J. Pharmac. Cbemother., 21: 4
435. 1963.

7. M unro. A.F. The effect of adrenaline on the guineapig intestine. J. Physiol., 112: 84-94. 1951.
8. Kohli. J.D. Receptors for sympathomimetic arnines producing contraction of the guineaping ileum.

tat. Conyr. Physiol. Set'.. 483, 1965.

248 Mishra ar d Raviprakash

•

Gerlforte'
indeed a new concept in geriatric care because
1Geriforte arrests degenerative changes and accelerates cellular

regeneration and repair. slowed down by ageing.
2. Geriforte improves hormone utilization; it increases the quantity 01 Iree hormones

available to the tissues without affecting the total hormone concentration.
Geriforte thus significantly improves the performance coefficient.

3. Geriforte assists the ageing cardiovascular systemj it tones up the
heart. improves circulation. reduces serum cholesterol. triglycerides.
phospholipids etc. and thus prevents arterioulerosis.

4. Genforte improves digestion and assimilation; enhances serum prot.ins -(anabolislR).
carbohydrate and fat metabelism

5. Geriforte rejuvenates failing sexual function.
6. Geriforte restores muscular tone.
7. Geriforte revives physical capacity. raises the threshold of fatiguability.
8. Berifnrte improves menial acuity; activates the nervous system.
9. Geriforle assures normel restful sleep.

10. Geriforte promotes health and a sense of well-beina. relieves vague aches and painr.
11. Geriforte assures total safety.
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