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Abstract (] Alcoholic extract of seeds of Sesamum indicum (SI, 1-30 mg/kg) caused hypo-
tensive action in anesthetized rats. Heart rate was also decreased at slightly higher doses
(10-30 mg/kg). Pretreatment with atropine (2 mg/kg) abolished these cardiovascular respon-
ses. In isolated spontaneously beating atria from guinea-pigs, SI caused decrcase in force
and rate of atrial contractions. In isolated guinea-pig ileum and rat uterus. SI (100-1000
ug/m/) produced contractile responses. All these actions of SI were abolished in the prese-
nce of atropine (1 uM). These results indicate that alcoholic extract of sceds of Sesamum
indicum contains acetylcholine-like constituent(s) which explains some of the folkloric

uses of plant.
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Sesamum seeds locally known as ‘TIL’ have
multiple medicinal uses and are available in three
different varieties (black. white and red or brown)'.
The plant Sesarmum indicum belongs to the family
Pedaliaceae” and is extensively cultivated in the
warmer regions. White variety seeds is richer in oil.
The
nally. since olden times as an emmenagogue and
abortifacient”. The sesamum seeds yields 47 to 57
per cent of oil which is used in canning fish and

seeds and its o1l have been used traditio-

as an emollient. This is also reported to have a
diuretic, laxative and lactagogue propertics®. Plant
has a folkloric reputation as an antihypertensive in
South Asia region® and sesamum seed oil is tra-
ditionally uscd in Philippines as purgative as well
as antirheumatic agent®. While several phytochemi-
cal studies have been carried out on Sesamum indi-
cum. the plant has not been widely studies scientifi-
cally for its pharmacological activities. Two lignins.
sesamin. and sesamolin have been isolated from

seed oil of S indicurn™ while sesamin along with
sesangolin was also found in another specie, S. an-

golense”. These lignins have been reported to have
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potentiating cffect on the insecticidal activity of py-
rethrum™. Presence of saponins and alkaloids has
also been found in seeds of S indicum™'™". In the
present study. we describe some pharmacological
actions of alcoholic extract of white sceds of Sesa-
mum Indicum in an attempt to rationalize some of
the folkloric uses of this indigenous medicinal plant.

EXPERIMENTAL METHODS

Extraction

White seeds of Sesamum indicum were procured
from local market and plant material was identified
with the help of a Botanist at the University of
Karachi, Karachi. The seeds of Sesamum indicum
were ground in a grinder. soaked in 70% methanol
and kept at room temperature for two weeks. This
procedure was repeated twice and combined metha-
nolic exiract was evaporated under reduced pressure
resulting in brown material.

Cardiovascular effects in anesthetized rats

Wistar rats of cither sex (200-250 g) were anesthe-
tized with pentothal sodium (80 mg/kg. ip.). The
trachca was cxposed and cannulated to facilitate
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spontaneous respiration. The arterial blood pressure
was recorded from the carotid artery via the arterial
cannula connected to a pressure transducer (model
statham P.; AS strain gauge transducer) and heart
rate was recorded on Grass model 79 polygraph.
Drugs and extracts were slowly injected via the can-
nula inserted into external jugular vein followed by
saline flush. The animal was allowed to equilibrate
for at least 30 min before administration of any
drug.

Mean blood pressure (MBP) was calculated by
the following formula: diastolic BP plus one-third
pulse width. Changes in blood pressure and heart
rate (HR) were expressed as percent of control va-
lues obtained immediately before the administration
of test substance.

Isolated tissue experiments

These experiments were carried out by the me-
thod previously used in our laboratory'>!?.

Guinea-pig atria . Guinea-pigs of either sex (400-
600 g) were killed by cervical dislocation. Paired at-
ria were removed carefully and mounted into a 20
m/ tissue bath filled with Krebs-Hensilet solution
maintained at 32C and acrated with 5% CO, in
O.. The composition of physiological salt solution
was (mM) NaCl. 1182: KCl, 4.7; MgSO., 1.2; D-
glucose. 11.7: NaHCO., 250 and CaCls, 25. The
spontaneous atrial contractions were recorded via
force displacement transducer (FT-03) on a Grass
model 79 poly-graph. The preparation was allowed
to cquilibrate under 1 g resting tension for at least
30 min before administration of any drug.

Guinea-pig ileum . Scgments of tlcum about 2¢m
long obtained from guinca-pigs were suspended in
a 10m/ tissue bath filled with Tyrode's solution
maintained at 37C and acratcd with 5% CO- in
O.. The composition of the Tyrodes solution was
(mM): NaCl. 1369: KCL 2.7; MgCl.. 1.1: NaH-PO,,
04: NaHCO;, 11.9: D-glucose. 5.6: CaCl.. 1.8 (pH
74).

An initial loading of 0.7 g was applied to the tis-
suc and isotonic contractions to acetylcholine (ACh)
were recorded with a Bioscience transducer (T:)
coupled with Bioscience (PR 200) chart recorder.
The tissue was exposed for up 1o 20 s to a constant
concentration of ACh which produced a sub-maxi-
mal response. then washed by over tlow and the
cycle repeated at 3min intervals until constant res-
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Fig. 1. Tracing from a typical experiments showing dose-
dependent hypotensive and bradycardiac effects of
plant extract (SI) in the absence (upper panel)
and presence of atropine (lower panel) in anesthe-
tized rat.

ponses were recorded (usually 10-15 contractions).

Rat uterus . Young female rats (170-200 g) pretrea-
ted with stilbesterol (0.1 mg/kg, s.c., 24 h) were killed
by a blow on the head. The middle 2cm of the
uterine horns were cut longitudinalty and each strip
was mounted in a 10 m/ tissue bath containing De
Jalon's solution at 32C and gassed with a mixture
of 95% of O- and 5% of CO-. The composition of
the De Jalon’s solution was (mM): NaCl 154.0. KCl
5.6. D-glucose 2.8, NaHCO; 6.0, CaCl: 0.5 (pH 74).
The tissue was allowed to ecquilibrate under 0.5 g
basal tension for 20 min before isotonic contractions
were recorded as described for ileum.

Drug Sources

The following reference materials were obtained
from the sources specified . Acetylcholine chloride,
atropinc  sulphate. norepinephrine and stilbesterol
(Sigma) and pentothal sodium (Abbott Laboratories,
Karachi, Pakistan).

RESULTS

Cardiovascular effects in anesthetized rats

In anesthetized rats. plant extract (1-30 mg/kg)
caused fall in systolic as well as diasystolic blood
pressure in a dose-dependent manner. Fig. | shows
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Table 1. Effect of seed extracts of sesamum indicum on
mean blood pressure (MBP) and heart rate
(HR) in anesthetized Rats

v, Fali*
Dose No. of % Fall

(mg/kg) observation MBP (mm Hg) HR (beats/min)

| 5 289+ 25 0

3 6 355+94 28109
10 6 549% 87 95+ 24
30 6 623169 37856

*Values shown represent mean® standard crror of the
mean,

original tracing of hypotensive effect of seed extract
in a typical experiment. whercas combined effect
of different experiments is shown in Table 1. The
hypotensive effect was very brief returning to nor-
mal within onc minute. At the low dose (upto 3
mg/kg) plant extract produced negligible change in
heart rate. however bradycardia was observed at do-
ses 10-30 mg/kg and was dose-rclated (Table 1). Pre-
treatment with plant extract did not alter the reflex
vasoconstrictor response to bilateral carotid occlu-
sion and pressor response to norepinephrine also
remained unchanged (data not shown). Pretreatment
with atropine (1 mg/kg) abolished the hypotensive
response of acetylcholine (1 ug/kg) almost comple-
tely. Similarly. atropine completely blocked the hy-
potensive cffect of plant extract at doses upto 10
mg/kg. whercas hypotensive etfect of targer dose (30
mg/kg) was partially blocked (Fig. 1).

Guinea-pig atria

In spontancously beating paired atria. the seed
extract of Sesumum indicum at the concentration
range of 100-1000 yg/m/ caused a progressive dec-
reasc in force as well as rate of atrial contractions
and the results are shown in Fig. 2. These responses
were persistence and the tissue recovered only after
the drug was washed out. Pretreatment of tissuc
with atropine (1 uM) abolished the inhibitory res-
ponscs of the plant extract both on force and rate
of atrial contractions. similar 1o that of acetylcholine
(1 uM).

Guinea-pig ileum and rat uterus
In ileum, methanolic extract of Sesamum indicum
caused concentration-dependent contractile respon-
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Fig. 2. Tracing showing effect of atropine on negative
inotropic and chronotropic responses of plant ext-
ract (SI) and acetylcholine (Ach) in spontaneously
beating paired atria from guinea-pig.
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ig. 3. Effect of atropine on ileal contractions induced
by plant extract (SI), acetylcholine (Ach) and his-
tamine (Hist.) in isolated guinea-pig ileum.

ses. At the concentration of 1 mg/ml, contractile res-
ponse of the plant extract was comparable to sub-
maximal concentrations of acetylcholine (0.1 uM)
and histamine (0.2 uM) as shown in Fig. 3. Pretreat-
ment of tissue with atropine (I pM) abolished the
contractile responses of plant extracts similar to that
of acetylcholine whercas contractions induced by
histamine remained unaltered. In rat uterus, plant
extract also produced contractile responses and blo-
cked by atropine as in ileum (data not shown).

DISCUSSION

Seed extract of Sesarnum indicum (SI) produced
fall in blood pressure and heart rate in anesthetized
normotensive rats. Pretreatment of atropine aboli-
shed the cardiovascular responses of SI as well as
of acetylcholine although hypotensive cffect of hi-
gher dose of SI was partially blocked. Acetylcholine
is known to cause fall in blood pressure by activa-
tion of muscarinic receptors located on the epithe-
lium of blood vessel™. Similarly. activation of mus-
carinic receptors i the heart results in decrease in
heart rate'™ Atropine is a competitive antagonisl

L6}

of acetylcholine at muscarinic receptors'™ and bloc-
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kade of SI effect by atropine suggests that hypoten-
sive and bradycardiac effects of plant extract are
mediated through mechanism(s) similar to that of
acetylcholine.

The fact that the high dose of SI produced partial
response in atropinized animal. indicates clearly
that SI displaced some of atropine from receptors
as a result of competition between agonist and an-
tagonist. It is a characteristic of pharmacological
agonists (receptor activating drugs) that increasing
dose can revive the agonist responsc by displacing
competitive antagonists from receptors'.

Cholinergic activity of SI was further confirmed
when the extract was tested in virro experiments
using cardiac preparation. In spontaneously beating
atria of guineca-pig. SI produced the responses simi-
lar to that of acetylcholine which was blocked by
atropine.

Thus it is clear from these data that sced extract
of Sesamum indicum contains constituent(s) which
lower blood pressure and decreasc heart rate by
activation of acetylcholine muscarinic receptor in
blood vessels and heart. respectively.

Acetylcholine muscarinic receptors are also pre-
sent in different smooth muscles. When tested on
smooth muscle preparations of guinea-pig ileum
and rat uterus. SI produced contractile responses
in these tissues. Atropine blocked contractile respon-
ses of both SI and acetylcholine without affecting
histamine response suggesting that agonist effect of
SI on ileum is atropine-sensitive similar to that of
acetylcholine and different from that of histamine.
Acctylcholine promotes peristaltic movements of the
gut resulting in laxative cffect'” and similar choline-
rgic action of SI explains the laxative effect repofted
by traditional healers®. Similarily uterine stimulant
effect found in this study is probably responsible
for the plant’s folkloric reputation as abortifacient.
Thus results of this study indicate that alcoholic
extract of seeds of Sesamum indicum contains accety-
Icholine-like substance(s) which rationalize some of
the traditional uses of this indigenous medicinal
plant. isolation of
pound(s) is in progress.

Bioassay-directed pure com-
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