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ABSTRACT

Abrus precatorius Linn. was reported to be a
medi ci nal plant (Giosal & Dutta, 1971). The seeds of
the plant have been reported to cause paralysis in
horses (Nade, 1979). 1In order to determne if this
plant contributes to paral ysis observed in hunmans at
t he Physi ot herapy Departnent, Ahnmadu Bello University
Teaching Hospital, Zaria, N geria, an investigation
was carried out on the neuronuscul ar effects of the
crude water, petroleumether and ethanol extracts of
the seeds, |eaves and root of Abrus precatorius Linn.
| solated toad' s rectus abdomnis, rat's phrenic
nerve-di aphragmnuscl e preparati on, as well as chicks
were used in this study. Isonetric contractions of the
nuscl e preparati ons were recorded by Ugo Basile

recordi ng m crodynanoneter (nodel No. 7050) .

Only the ethanol extracts antagoni sed the effect
of acetylcholine on the isolated tissues.. The ethanol
extract of the seeds (0.1 - 1.6 ng/m) inhibited
(32.00 - 84.33% acetyl choline-induced contractions
of toad's rectus abdomnis nucole. Simlarly, the

et hanol extract of the leaves (1.0 - 8.0 ng/m)

(Vi)



inhibited (21.77 - 80.02% the acetyl choline-induced
contraction of the toad' s rectus abdomnis, while

the ethanol extract of the roots (0.5 - 4.0 ng/m)
also inhibited (20.75 - 85.80% the contraction of
the tissue. The antagonismwas reversible. n the
rat's tissue, the ethanol extract of the seeds

(0.1 - 0.8 my/m) inhibited (0.1+2 - 77.50% the
contraction of the diaphragmelicited by electrical
stimulation of the phrenic nerve. Simlarly, the

et hanol extract of the leaves (0.5 - 4.0 ng/m)

ant agoni sed (0.99 - 89.83% the contraction of the

di aphragm nuscl e via phrenic nerve stimulation, while
the ethanol extract of the roots (0.3 - 24 ng/n)
inhibited (4.89 - 86.47% the same contraction. The
antagoni smin each case was potentiated by d-tubocurare

and reversed by eserine.

The inhibitory effect of the ethanol extracts
on the nerve-induced contraction of the rat's di aphragm
was potentiated in the presence of reduced Cat++

(1.25 mM), elevated Mg*™™ (2.50 mM or reduced K
(0.9mM) .

(Viii)



The hot water extracts of the seeds, |eaves
and roots, and the petroleumether extract of the
seeds induced spastic paralysis in five day old chick;;.
O the other hand, the ethanol extracts of the seeds.,
| eaves and roots caused flaccid paralysis when injected
I ntravenously into chicks. The ethanol extract of

the seeds was nost toxic, whereas that of the | eaves

was | east toxic on wei ght basis.

The ethanol extracts showed a simlarity to
d-tubocurare vis-a-vis the pattern of neuronuscul ar
bl ockade. The present data indicate that the ethano

extracts of the seeds, |eaves and roots of Abrus

precatori us possess neuronuscul ar bl ocking effects.
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CHAPTER 1.0
INTRODUCTION

Cases of skeletal muscle paralysis probably as a
result of taking medicinal plants or feeding on some local
plants have been observed by the author at the Physiotherapy
Department, Ahmadu Bello University Teaching Hospital, Zaria,
Nigeria. It was therefore necessary to investigate some of
the more common medicinal plants for their neuromuscular
activities.

Nwude (1979) had reviewed the poisonous plants in

Nigeria. He reported thgt the plant AerS»BEecatorius caused
paralysis in horses, It was also reported by Dalziel (1937)
as a blood and nerve poison. Since parts of this plant are
used for medicinal purposes (Ghosal & Dutta, 1971) and the
plant is common in Zaria area, it was decided to study the
neuromuscular effects of the plant.

The main objective of this study therefore is to
examine the neuromuscular effects of the water, petroleum
ether and ethanol extracts of the seeds, leaves and roots

of Abrus precatorius, It will be determined if the extracts

of the plant block or enhance transmission of nerve impulses
across the neuromuscular Jjunction using isolated rectus
abdominis of toad and isolated phrenic nerve-diaphragm prepa-

ration of the rat. It will also be determined



if the plant produces its intoxication via direct
skeletal muscle paralysis or indirectly via a central
mechanism using chicks. In the case of the former,

the nature of the paralysis will be examined.



CHAPTER 2.0

LITERATURE REVIEW

5.1 Medicinal Uses of §g£g§ £re;at!riq§ Linn.
According to Ghosal and Dutta (1971), almost
every part of Abrus precatorius (Leguminosae) nus been
used in indigenous medicine. For example, the letves

have been used in the treatment of pbiliousness,
leucoderma, itching and skin diseases. The plant 1is
also used in treatment of cough (Akinloye & Adalumo,
1980). Watt and Breyer-Brandwijk (1962) quoted the
report by Gilges (1953) that the Luvale tribe of Fast
Africa have used the vapour from the crushed leaf in
boiling water as & steam bath for inflammed cyesS.
The leaves have also been used in East Africa as &
vegetable snd as medicine for stomach complaints
(watt & Brayer-Brandwi jk, 1962). According to
information obtained by the author, the Yorubas in

Nigeria add the ground leaves to pap, as 2 sweetener.

The seeds have been used in the treatment of
ppthalmia, enake bite, ulcers and intestinal worns
(Chosal & Dutta, 1971). The powdered seed was used

among VArious tribes in Central Africa as an oral

contraceptive, the dose being approximately 200 ng.



The effect of 2 single dose was reported to contiiue
for thirteen menstrual cycles (Watt & Brayer-Brandvijk,
1962). Carboneschi (1947) reported that the infusion
of the seeds was used in Brazil for treatment of
conjuctivitis granulosa. In addition, the seeds Werc
used in Bast Africa for treating veneral diseases

(Watt & Breyer-Brandwijk, 1962). Information collected
by the author revealed that the black spot on the seed
resemble the pupil of the eye and are therefore
ingredients in charms to ensure invisibility among the

Yorubas of Nigeria.

The root was reportedly used as 2 remedy arainst
snake bite in East Africa, while the fresh roots ore
chewed to induce aphrodisiac offect. The roots also
possess emetic properties. A decoction of the whole
plant with three oOr four pods was reportedly drunk by
the Yao tribe of East Africa in the treatment of

gonorrhoca (Watt & Breyer-Brandwi jk, 1962).
2.2 Toxicology

The sceds have been known to be highly poisornous
and were reported to be encountered in cases of
criminal poisoning (Subramania et 2l 1973). If tke

seeds are swallowed whole, poisoning 1is unlikely,



gsince the hard outer coat is unaffected DY digestive
secretions. If chewed, the core of the secd comes in
contact with the intestinal secretions resulting in
disintegration, absorption and possible poisoning

(Arena, 1974). Reported symptoms of human poisoning
include nausea, vomiting, severe diarrhoea, wWenlness,
cold perspiration and trembling of the nands. In horses,
violent purging, incoordination and paralysis vere

reported (Nwude, 1979) .

According to Desai and Rupawala (1967), the
steroidal oil fraction obtained from the petroleun
other extract of the seeds of Abrus precatorius
indicated antifertility activity. Oral feo-ding with
150 mg of the oil daily for 20 consecutive days, prior
to mating, induced 100% sterility. A single dose of
150 mg of the oil daily for one to five days in the post
coital period, also produced 80% sterility in rats.
Similerly, marked antifertility effects were als80

observed in mice.

Anti microbial activity of the seeds was 2180
reported (Desai & Sirsi, 1966). The ethanol extract of
the total seed was reported to inhibit the growth of
a number of bacteria including Staphylococcus aurcs

and Escherichia coli. palziel (1937) suggested that




the seced is poisonous to blood and nerve cells,

Akinloye and Adalumo (1980) described the leaves

of Abrus precatorius as almost as sweet as sucroze but

advised against its use as 2 liquorice substitute until
it is ascertzined that the toxic principles of ti.c seeds

are absent in the leaves.

Antifertility activity was also reportedly exliibited

by the roots of Abrus precatorius. The petroleum ether

and alcohclic extracts of the roots, given oraliy to rats
at 100 mg/kg per day, one to five days post coitus,
prevented nidation. The alcoholic extract also showed
antiestrogenic activity when given orally. The oral

LD5S0 of the alcoholic extract was 2 g/kg (Agarwal ct =21,
1970). The plant was also used as arrow poison in

hunting (Watt & Breyer-Brandwijk, 1962).

Ze3 Chemistry of Abrus precatorius Linn.

Toxic principles that have been identified in the
seeds include abric acid and abrin, a protein toxin
(Watt & Breyer-Brandwijk, 1962). Olsnes and Pihl (1973)
reported that abrin was made up of two constitucnt
peptide chains. As little as 1.0 ng of the smaller

peptide was reported to strongly inhibit protein



synthesis in a cell-free system from rabbit

reticulocytes. On the other hand, 10.0 ng of the

larger veptide gave no significant inhibition of vrotein

o3

synthesis, and 100.0 ng gave only a very slight
inhibition.

Ghosal and Dutta (1971) have shown that thec major

alkaloidal constituents of the seeds are abrine

(N-methyltryptophan), precatorine and hypaphorinec.

The occurencc of some other alkaloids were alsc reported,

namely trigonelline, choline and methyl ester of 7,
‘N-dimethyltryptophan metho cation. Apparently, tlicse
alkaloids arc 2l1lso present in the leaves and roots of

Abrus precatorius (Ghosal & Dutta, 1971).

The leaves and the roots are reported to contoin
glycyrrhizin, a natural sweetener (Watt & Breyor-
Brandwijk, 1962). 1In 1980, Akinlaye and Adalumo put
the yield of glycyrrhizin in the leaves at 9% w/w.
Morris (1976) rcported that glycyrrhizin is about 50
times sweeter than sucrose, and that it has long been
used as a Tlavouring agent. The major component of
glycyrrhizin is reported to be an acidic triterpene

glycoside, having a structural similarity to the

corticosteroids. High doses of glycyrrhizin have Leon

reported to exert steroidal effects on humans (Morris,

1976).



2.y The Neuromuscular Junction

The first demonstration of the nerve-musclc Jjunction
as a distinct entity by Claude Bernard (1855) wns reported
by Hubbard (1972). Claude Bernard used the 3outh
American Indian arrow poison, curare. He found lhat
curarised muscle contracted normally when stimulated
directly, but did not contract when its nerve ius
stimulated, Since the nerve appeared to conduct
impulses towards the region of the nerve-muscle Jjunction,
it was deduced that there was a block of transmission
in the most distal part of the nerve where contact was
made with thc muscle. This region is the neuronuscular

Junction.

The neuromuscular junction is characteriscd by
a short distance separating the membrane of the nerve
from the muscle membrane. The nerve endinzs occupy a
gutter hollowed out of the muscle surface, with an
extracellular space between the nerve endings and the
muscle membrane (Couteaux, 1972). This sprce is the
synaptic cleft, and its width is about 100 -~ £00 K. The
axon terminal contains many mitochondria, and numerous
bodies, about 200 - 600 i in diameter, called synaptic

vesicles (Couteaux, 1972).
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The main activity at the neuromuscular juzction
is the transmission of impulses from the nerve terminal,
across the synaptic cleft, to the outer surface of the
muscle membrane, resulting in muscular activity, It is
universally agreed that transmission at the neuromuscular
Junction of skeletal muscles is chemical and is medinated
by acetylcholine (Dale, 1936). Katz and Miledi {(1968)
pointed out the significant role of calcium ions in
the release of acetylcholine in response to n.rve
membrane depolarisation. Katz and Miledi (1967%), using
frog sartorius muscle, showed the release of
acetylcholine in the absence of external sodium ions,
when the sodium ions in the bath had been totally

replaced by calcium ions.
2.5 MNeuromuscular Blocking Agents

Neuromuscular bleckade may be effected Through a
disturbance affncting-either the presynaptic or the
postsynaptic parts of the neuromuscular junction
(Cheymol % Bourillet, 1972). Presynapgic block mny be
due to failure of synthesis of acetylcholine, wiich
occurs if the nerve is poisoned by hemicholiriwa, or
failure of release of acetylcholine due to the nrescnce
of magnesium, or absence of calcium ions (Cheynol &

Bourillet, 1972).
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Postsynaptic block may be competitive or
non-competitive. The competitive or non-depolarising
block is one in which the blocking agent compctes with
acetylcholine for the nicotinic receptor sites o the
postsynaptic membranc without stimulating the recceptors
(Thesleff, 1958). The block can be overcome in *the
presence of excess acetylcholine or any other denolarising
drug at the neuromuscular Jjunction. Examples of drugs
with competitive blocking action against acetylcholine
are d-tubocur:.re, gallamine, pancuronium and

dimethyltubocurare.

The non-competitive or depolarising blocking agent
produces an initial positive effect. Such an azent
depolarises the postsynaptic membrane in the s#me manner
as acetylcholine, but its effect is more persistent,
This results in a brief period of firing manifcczted by
transient muscular fasciculation. This phase is
succeeded shortly by neuromuscular paralysis.
Decamethonium, suxamethonium, and hexamethonium are

examples of depnlarising blocking agents (Koelle, 19380).

A number of poisonous apents from both animnl and
plant sources have been implicated in muscle paralysis.
For example, tetradotoxin which is extracted from the
viscera of Japanese salt water fish belonging to the

genus Fugu of the tetradontid family, blocks ncrve
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conduction along the axon (Cheymol & Bourillet, 1972}.
Katz and Miledi (1967a) reported that tetradotoxin,
while blocklng the eycitatlon of the postsynaﬁtic
membrane by dC’tlethlnr, did not interfere with

acetylchol;nt releasc from nerve endingss
L I RF (g -
; (. S ¥

Botulinum texin, a protein .neurctoxin produced by

the bacteria Clostridium botulinum, blocks the release

of acetylcholine from the cholinergic nerve terminal
(Ambache, 1949). According to Su et al. (1966), high
concentrations of the.crude venom from cobra snikes
diminished the acetylcholine output of the rat phrenic
nerve-diaphragm, but the purified neurotoxin lacked such
an effect. In 1966, Chang and Lee reported that the
characteristics of the nouromuscular blockade by the
neurotoxin are essentially the same a2s those of
d-tubocurarc, although the neurotoxin acted much uore
slowly and less reversibly than d-tubocurare. Saxitoxin,

obtained from the shell-fish Saxidomus giganteus, is

another ncurotoxin having neuromuscular effects sgimilar
to those of  tetradotoxin (Cheymrl & Bourillet, 1972).
Another example of the poisonous arents is the venom

of the tick Ixodes damini. This tick infests hunens

in certain arcas of the United States of America, and
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have been reported to result in paralysia of tuc fece,
arms and legs, plus other manifestations. The discase-
causing sgent in such ticks is still a puzzle (Meyers,

1980).

The presence of certain ions in the extracellular
fluid can block, inhibit or enhance neurotransmission
(Debecker, 1972). The presence eof sodium 2nd potassium
ions are essential in the development of 2ction potentials
in the nerve (Katz, 1952). Calcium ions nre involved in
the release process of acetylcholine (Katz & Miledi, 1968).
When cnlcium ion concentration is increascd, the guantal
content of the end-plate potential incrcases in the
mammalian neuromuscular junction (Hubbard et gl, 1968 a).
When magnesium ion is present in the extracellulsr fluid,
its action is prejunctional in reducing the outnut of
acetylcholine from the motor nerve cnding (Ilngback, 1972).
It should be noted that the effects of cnalcium and
magnesium ions are mutually antagonistic (Hubbard et al,
1968 b). In the synapse of the giant squid, mang~nese
ion has been reported to have acted as 2 s*rong and
apparently competitive antagonist to calcium ions in the
process of transmitter rclease (Katz & Miledi, 1969).

Some ions have been reported to infiucnce the

neuromuscular property of botulinum toxin. I'or c¢xample,
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Simpson (1971) showed the influence of potassium,

calcium and magnesium ions. Potassium ions avsmented

the toxin-induced paralysis whereas high magacs sium ion
concentrations or omission of calcium ions h_qucd the
toxin-induced paralysis on rat phrenic nerve-diaphragn
preparation (Simpson, 1971). Also, Simpson (1973)
studied the effects of calcium, gtrontium and nagnesium
jons on botulinum toxin (type A) - paralysis of ret
phrenic nerve-hemidiaphragm preparations. He observed
that the onset of botulinum toxin activity was dependent
upon the release of acetylcholine. Thus calcium ions OT,
to a lesser degree, strontium ions, which partake in the
process of acetylcholine relcase, jnitiated the activity
of the toxin. The effect of strontium jons in triggering
off thc activity of the toxin was antagonised by
magnesium ions. High levels of calcium and strontium
jons caused prolongation of the period of paralysis

of the isolated tissue preparation (Simpson, 1973).



CHAPTER 3.0

MATERIALS AND METHODS

3.1 Tect Animals

Adult slbino rats, Wister strain (male :nd female),
were inbred in the Animal House, Faculty of Phuarmaccutical
Sciences, Ahmadu Bello University, Zaria, ligeria, Chicks
were obtained from the Agricultural Enterpriscs Migeria

Limitod, Zaria, Nigeria, while toads (Bufo rcgulsris)

were oObtained from water ponds in the university,

3.2 Plant Materials

Abrus precatorius (family: Leguminosaz, Figure 3.1)

can be found in various parts of Nigeria whore it is known
locally as "Idon Zakara" in Hausa, "Afyyanwono' in Igbo,

or "0Oju-ologbo" in Yoruba. The seed of this plant is also
referred to as crab's eye, precatory bean, rosary pea

or Jjequirity bean. This small climbing plant is a native
of India but it is found in a number of other tropical
countries, It is a twining perennial vine, climbing on
other plants to a height of 3.0 - 6.0 metres. The stem

is green when young, but changes to a grey bark when
older. Thec alternate and compound leaves are about

6 - 15 mm long and 4 - 8 mm broad, and are oblon/ in

shape. The fruit is a legume pod, about 2% ~m long or
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less, and is covercd with fine appressed hairs, =2nd
contains many seeds. The seed is the most distinctive
feature of the plant. Each seed is ovoid, having a
bright glossy scarlet colour with a black spot
(Kingsbury, 196L; Nwude, 1979).

The sceds, leaves and roots of Abrus precatorius

were collected from a garden near the Kubani Dam,

Anmadu Bello University, Zaria, Nigeria. The parts

of the plant collected were dried to constant weignt

in an oven (SOOC) and ground . The pulverised materials

were kept in the refri gerator until ready for usec.
3.3 Extractions
3.3.1 Water Extraction

40.0 gz of rround seeds was extracted in 120,0 mls
of cold distilled water (about 25°C) for 2l hours.
Another [J0.0 g of the ground seeds was extracted in

120.0 mls of boiling distilled water for one hour,

To obtain the cold and hot water extracts for the
leaves, a similar procedure to the seeds was followcd,
20,0 g of the dried and ground leaves was extracted in
100.0 mls of cold distilled water (about 24°C). The
same weight of the leaves was extracted in 100.0 wuls

of beiling distilled water.
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Figure 3,1 Abrus precatorius Linn,
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10.0 g of dried, pulverised roots was extracted in 50.0 mls
of distilled water (about 24°C). An equal weight of another
portion of the roots was again extracted in 50.0 mls of Yoiling

distilled water,

In all the cases ahbove, the solid particles were filtered
off through a filter paper, and the weight and volume of the
filtrate were measured. The weight of the extrsct in the
solution was obtained using the following process:-

Weight of raw material used = Xg
Weight of filtrate = yg
Volume of filtrate = 2z mls
On the basis that the specific gravity of water is one (1.0),
i.e. 1 ml of water = (equivalent to) 1 g of water

«*. weight of crude extract (K) in filtrate

-

= (v -2z) g

o yield = £ x 1004
X

3.3.2 Petrcleum Ether Extraction

100.0 g of the ground seeds was extracted in petrolcum
ether under reflux, in a soxhlet, for 24 hours. Following
the same procedure, L00,0 g of dried and ground leaves, and
50.0 g of dried, pulverised roots were extracted

separately, in petroleum ether. The different
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petroleum ether solutions were left in separate dry
glass containers, in a fume cupboard, allowing the
petroleum ether solution to evaporate spontaneously,

The weights of the extracts were measured.
3.3.3 Ethanol Extraction

Ground secds of Abrus precatorius (4,00.0 z) were

extracted with 90% v/v ethanol at 60° - 70°C, under
reflux, in a soxhlet, for 2); hours. The alcoholic
solution was concentrated by evaporation at reduced
pressure in o rotatory evaporator. The now very
concentrated solution was put in a crucible and kept in
a desicator (containing silica gel), to evaporate to

dryness.

Following similar procedure as for the se-ds, £00.0 g
of the dried, ground leaves, and 25.0 g of the dried,
ground roots were extracted separately in ethanol (90% v/v).

The weights 2f the extracts were measured.

The extractions were repeated in similar proportions

when the extrscts werc required.
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3.y Drug Solutions
3.4.1 Preparation of Drug Solutions

Stock solutions of the crude ethanol extracts, and
the petroleum ether cxtract of the leaves, Were
prepared by dissolving a known weight of each extract in
a known volume of 0.9% w/v saline solution. Stock
solutions of the petroleum ether extracts of the seeds
and roots were made with 5% acacia, in a ratio of h:231
of the extract: respective physiological fluid: acacia.
Solutions of some reference drugs were 2lso preparacd.
These were soclutions of acetylcholine, d—tubocurint,
and eserine (all from Sigma Chemical Co.). Stock
solutions of acetylcholine, d-tubocurine and eserine
were made by dissolving, in each gease, 2 known weight
of the drug in a known volume of normal saline (0.9%

w/v NaCl) solution.
3.4.2  Storage of Drug Solutions

Due to the instability of some of the reference
drugs used in this project, fresh drug solutions were
made for each day's work. The stock solutions of the
test extracts were kept in air-tight amber-coloured
bottles and stored in the refri gerztor until ready

for use.



3.5 Physiological Solutlons

The Frog Ringer's aolution was used for the toad's
tissue (Burn, 1952), while ¥reb's solution was used for

the rat's tissue (Bulbring, 1946).

The concentrations of solutes in Frog Ringer's solution
(g per litre of colution) were NaCl = 6.5, KC1 = 0.1,
NBHZPOu'ZHZO - 0.01, D'Glucose = 2.0, NaH003 = 0.4, and
CaClz(M) = 0.12.

Also, the concentrations of solutes in Kreb's
solution (g per litre of snlution) were NaCl = 6.9,
KC1l = 0.35, MgSOu.TH?O = 0.29, KHpou = 0,22, D'Glucose
= 2.0, NaHCO3 = 2.1, and CaCl, = 0.28.

3,6 Variation in Tor Concentration

The influence of K¥, Na*, ca™, Vg™t on the effects
of the extracts on nweuromuscular transmission was
studied. The concentrations of cach ion (hypo- and
hyper concentrations) were varied in the physialogical

solution for each of the tissues used.

To obtain the hypo—concentration of one of the ions,
the weight of each salt of the particular jon is reduced
to half of the weight of the salt in the normal

physiological solution.



For the hyper-concentration of the same ion, thc
weight of each salt of the ion is increased to twice the

weight of the salt in the normal physiological solutiox.
3T Isolated Tissue Preparations
3.7.1 Rectus abdominis of Toad (Burn, 1952; modified).

The toad was stunned and decapitated, and the
spinal cord was destroyed with a probe. Placing the
toad in supine position, the skin of the abdomen was cut
to expose the whole of the abdomen. The two rectus
abdominis muscles were seen. A piece was cut from one
of them and transferred into a petri dish containing
freshly preparcd Frog Ringer's solution, and aerated

with ordinary air.

After the tissue was freed of fatty materials, a
thread was sewn through one end of the tissue, and
attached to the aerator. To the other end of the tisesue,
a longer thread wns sewn for attachpe-t to the
transducer (Ugo Basile). The preparation was then
transferred into the tissue bath (containing 20 mls of
the physiological fluid), and the longer thread was tied
to the transducer. The tissue was continously acrated

with air. The temperature of the tissue bath was



maintained a2t the room temperature of about 28°C. The
preparation was left in the tissue bath to equilibrate
for 30 minutes before studying the effects of drugs on 17

it.

3.7.2 Phrenic nerve-diaphragm Preparation (Bulbring,
19465 modified).

4 rat was killed by a blow on the head, its throat

cut and left to bleed. The skin was removed from the
middle of the chest. The muscles were frecd from the
chest wall, and the ribs cut alongside the base of the
sternum on both sides of the animal. With the upper part
of the thorax completely removed, the phrenic nerve was
secn running from the diaphragm up to the thymus gland.
A thread was tied to the nerve close to the thymus gland.
An incision was made in the abdominal wall just below the
diaphragm. A fan-shaped segment of the diaphragm was cut
with the phrenic nerve attachment left intact. The nerve
was then cut below the thymus, and the whole preparation
was transferred into a petri dish containing Kreb's

A—‘_-_‘

solution and aerated with 95/ 0, and Sy Co,

The base of the f an-shaped muscle “iece was attached

to the electrode with a thread. also the ncrve was
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connected to the electrode. A longer thread was sewn
through the apex of the tissue, to be attached to the
transducer (Ugo Basile). The whole preparation was then
transferred into the organ bath (containing 100 mls of
the Kreb's solution), and the longer threzd attached to
the transducer. The temperature of the organ bath was
maintained at 37°C using a thermostatically-controlled
water circulator. The preparation was also left in the
organ bath for 30 minutes to equilibrate before studying
the effects of drugs on it.

3.7.3 Recording Apparatus

The Ugo Basile recording microdynamomcter (model
No. 7050) was used to record the isomctric contractions
of the various isolated muscle preparations. The speed
of the recorder was set at 24 mm/min. The stimulating
parameters for the phrenic nerve were 8 - 10 volts, =
frequency of 1 pulse per sccond and duraticn of 10
milliseconds. The stimulating paramcters for the
diaphragm muscle was maintained as above excoept the
voltapge which was increased to 20 wvolts (i.c,

supramaximal voltage).
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e W 4% 1 Test Solutions

For the rectus abdominis preparation, control contrac-
tions were first obtained using acetylcholine (0.5 pg/ml),
after which the influence of d-tubocurarine (0.5 pg/ml) and
eserine (1.0 pg/ml) on Ach were obtained. Also, for the
phrenic nerve-diaphragm preparation, the diaphragm was
stimulated via the phrenic nerve and directly with suprama=
ximal voltage, and the influence of d-tubocurare (0.5 pg/ml)
and eserine (1.0 pg/ml) on the two routes of stimulation
was examined. Four various concentrations of the extracts
were then tested, and each concentration repeated four times,
using the Latin Square randomisation process (Armitage, 1971).
The solvent vehicles were also tested on the tissues.

The concentrations of the different extracts (i.e. the
final concentrations after adding the extracts into the Phy=-
siological fluid) tested on the isolated tissue preparations
are given in Table 3.7. After each test, the tissues were
washed repeatedly and allowed to rest for up to 30 minutes.
In a situation where the extract antagonised neuromuscular
transmission, the student's t-test was used to evaluate the

statistical significance of the antagonism (Armitage, 1971).
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++
and

In studying the influence of K, Ha™, Ca
Mg++ on the effects of the extracts on neuromuscular
transmission, the concentrations of the mentioned ions
in the physiological fluids were varied., For the toad's
tissue, the variations were K* = 0.2 wll end 3.6 mM,
Na* = 0.06 M and 0.2l M, Ca*™* = 0,54 u and 2.16 mM,
in th2 Frog Ringer's solution. Mg+¢ ‘rc absent in Frog
Ringer's solution. For the rat's tissue, the variations
were K¥ = 0.9 mM and 3.6 mM, Na* = 0.0° M and 0.2 M,
ca*t = 1.25 mM and 5.0 mM, Mg " = 0.63 rii and 2.5 mM
in the Kreb's solution. Stimulating Har-meters were
first obtained using the respective ..ormal physiological
solutions. The influence of the hypo-~ zud hyper-
concentrated physiological solutions on the normal
tissue contraction was then examined., “here an
influence was indicated, the extracts were then tested

(same concentrations as in Table 3.2) in the presonce

of the veried ion concentration.
3.8 Test on Chicks.

5-day o0ld chicks were used in studving the type
of paralysis caused by the injected extracts, and in

determining the acute toxicity of thec extracts.
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3.8.1 Type of Paralysis

The chicks were weighed amd divided into seven
groups of five chicks each, Groups 1, 2, 3, L, 5, 6
and 7 were injected with 1.0, 2.5, 5.0, 7.5, 10,0, 15.0,
and 20.0 mg/kg of the particular extract respectively.
The ethanol extracts were injectcd intravenously (iv)
into the right Jjugular vein, while ihe water and
petroleum ether extracts were injccted intraperitoneally
(ip). The solvent vehicles (distilled water, 0.9% w/v
NaCl solution and 5% w/v acacia) wore injected into
control groups of five chicks eact. 0.5 ml of sdline
solution was injected into the risht Jugular véin while
the same volume of distilled water rrd 54 w/v aeacia
were injected intraperitoneally. The coicks were then
observed for a period of 48 hours. The cxperiments were

carried out in two batches.
3.8,2 Acute Toxicity

For extracts that showed the toxic effects within
2l hours, the lethal dose was determined using the
Graphic Method of Miller and Tainter (194). In 3.8.1
above, the signs of toxicity werc obscrved, and the
number of dead and survivors was recorded. The formuln
used to calculate the corrected percent mortality is

shown below:-



0% dead = 100 (¢
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100% dead

100 {n - 0.25)

n

where n = number of animals in each group = 10,

A graph of the corrected ¥ mortality against the
dose was plotted on a lorarithmic-probit graph paper.

From the graph, the 50% lethal dose wng obtained.

In plotting the above graph, th< regression equation
wae used. In a situation in which the dose and %
mortality are variables, the regression of the %

mortality on the dose was considererd using the equation
(o]

y = a + bx (Armitage, 1971)
in which y = % mortality
a = intercept
b = slope
X = dose
sizpe (B) = . (x - x) (y - ¥)

T (x - %)°

intercept (a) = y - bx

where X = mean of the doses given
Yy = mean of the observed ¢ mortality
<. = summation sign
x = dose, y = % mortality



The correlation coefficient (R) was also calculated

using the formula

R = 2(x-X)(y-¥)
o I T D
2(x - X 2y - ¥)
in which X = mean of the doses given
7 = mean of the observed ¥ mortallty
.. = summation sign
x = dose

y = % mortelity



CHAPTER L.
RESULTS
4.1 Extraction
.1.1. Seeds

A grey coloured cold water extract (25,6 mls
weighing 28 g) and a greyish-red coloured hot water
extract (32 mls weighing 36 g) were obtained from the
water extract of 40.0 g each of the seeds of Abrus

precatorius. The mean of the weights cf the extracts

in the cold and hot water solutions were 2.4 g and 4.0 g

[ e}

respectively (i.e. &% and 10% yield respectively).

3.9 mls (2 g) of the ether soluble extract of the
seed was obtained from the petroleum ether extraction
9f 100 g of the seeds (i.e. 2% yield). The extract

was an oily yellowish liquid.

40O g of the seeds, extracted with ethamol, gave

58.8 g brown-ccloured seolid extract (1.e. 15% yield;.
4.1.2. Leaves

38.L mld (LO g) cold water extract, and }3.2 mls

(48 g) hot water extract were obtained from the water



extraction of 20 g each of the leaves. The mean of
the weights of the extracts in the cold and not water
solutions were 1.6 g and 4.8 g respectively (i.e. 0%
and 24% yield respectively). The extract solution:c
were green in colour, although the hot water extroct

was darker.

400 g of the leaves, extracted with petroleum
ether, gave 1.8 g solid extract, greenish in colour

(i.ec 1:2% yield).

500 g of the leaves, extracted with ethancl gave
L5 g solid crude extract, green in colour (i.e. 9%

yield).
4k.1.3. Roots

Brown coloured cold and hot water extracts were
obtained from the water extraction of the roots, thouzh
the hot water extract was darker in colour. 10 g of the
roots was used for each extraction. 11.6 mls (12 5)
cold water extract and 11.2 mls (12 g) hot water
extract were obtained from the water extractions.

The mean of the weights of the extracts in the ccld

and hot water sclutions were O.4 g and 0.8 g

respectively (i.e. Li and 8% yield respectively).



50 g of the roots extracted with petroleur alher
gave 1,5 mls (1.0 g) crude extract which was an oily

fluid, very light brown in colour (i.e. 2% yield).

25 g of the roots extracted with ethanol fuve 143 &

crude extract, brown in colour (i.e. 5.2% yieldj.

4.2 Effects of the water extracts s neuromusculor

transmission.
h.2.1. Mater extracts of the Seeds.

The responses of the toad's rectus abdominis muscle
to acctyleheline (0.5 ug/ml) were ncither inhibitcd nor
enhanccd by the cold (1.17 - 9.36 mg/ml) and hot water
extracts (1.56 - 12.48 mg/ml) cf the seeds of Abrus
Eggggjggigg_(Figure 4.1). In addition, both the solvent
vehicle and the extracts on their own had no stimul:tory
effect on the tond tissue. In the same pattern, tue
cold (0.L4L7 - 3.76 mg/ml) and hot water extracts of secds
(0.63 -~ 5.04 mg/ml) had no effect on the contraction of
the rot's isolated diaphragm either via phrenic acrve
stimulation or direct muscle stimulation (Figurc .2 wnd
4.3 respectively. The solvent vehicle also had nc cifect

on the contraction of the diaphragm.
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VUL

Acetylcholine (0-5 pg/ml )

i Acetylcholine (O-Sug/mi )

Figure I .1: The influence of the cold and hot water wiyiracts
of the seeds ¢f Abrus precatorius on Ach (0.5 ug/ml).-induced

contraction of toad's rectus abhdominis. Upper and lower
tracings renrezent results obtained with cold and act woter

extracts rospectively.

Cold water., X, = 1.17, X, = 2.3&,'X3 9,36 (mo/mz).

Il
1l

468, X,

1
Hot water: X, = 1.56, X, = 3.12, X3 = 6,20, Xu = 1200 {naz/ml).




-3l -

&'.“ P «wu‘ﬂ‘aa - o .

- = - . -
, }VLTL..-; "'"»Sl‘w % W

25, -
1'--“1"’ m".'.',' e

- s

Figure };.2: The influence

D

of Ab;gﬁ_qupeu orius on th

(10]

diaphragm. The tracings on the first two rows
row show results of phrenic nerve stimulation and direcH
muscle stimulation respectively

X, = 0.47, X, = 0,94, Xy = 1.88, X, = 3,76 (mg/ml).
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Figure li.3: The influence of hot water extract of the se
of Abrus precatorius on the contraction of the isolat:zd r
diaphragm. The tracings on the first two rows, and

row show results of phrenic nerve stimulation and direct
muscle stimulation respectively.

X, = 0.63, X, = 1.26, X, = 2,52, X), = 5.0 (mg/ml).
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L.2.2. Vater Extracts of the Leaves

The cold water extract (0.52 - L.16 mg/ml) and ihe
hot water extract (1.39 - 11.12 mg/ml) of th: iecves
had no effect on the acetylcholine-induced (0.5 u ' /ml)
contrnction of the isolated rectus abdominis of the
toad (Firure L.l). The extracts on their own ani the

solvent vehicle had no effect on the isolated iis:tue

also.

Similarly, the cold (0.21 = 1.68 mg/ml) and ot
water extracts (0,56 - L.48 mg/ml) had nc effect on the
contraoction of the isolated diaphragm of the rat neither
via phrenic nerve stimulation nor direct muscle
stimulation (Figures 4.5 & L4.6 respectively). The
solvent vchicle did not show any effect on the

contraction of the isclated diaphrzgm.
h.2.3. Vliater extracts of the Roots

The cold water extract (0.43 - 3.4L mg/ml) wnd <t
hot water extract (0.89 - 7.12 .~9/ml) of the rouvis hzd
no effect on acetylcholine (0.5 ug/ml) - induced
contraction of the isclated rectus abdominig (Finuwe
4.7). Both the solvent vehicle and the extracts on

their own had no effect on the isclated tissue.



| |
| | |
| i
|
| X4 iz ._ X3 Xs “
Acetylchaline (05 ug/mt |} ?
!
) i‘l : il X3 L IR
Acetylcholine { 05 pg/mi ) -
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contraction of toad's rectus abézghnis. Upper and iowor
tracings revresent results obtained with cold and hot wELer
extracts raspectively, ‘
Cold water:- X1 = 0,52, X
Hot water: X,] 1.39, X

il
B
I

h.15 (g, 1)
1.4 (mg/wml).

2
2

.04, X,

2.08, X,
2.78, X,

5.56, X,

]|
It
fl
)




o AT -

on the first two

phrenic nerve
stimulation and direct muscle stimulation respectively.

£, = 0.21, X, = 0.42, X, = 0.8l, X) = 1.68 (mg/ml).

Figure .6 The influence of the hot water extract of

leaves of Abrus precatorius on the contraction of the isolated

rat's diaphragm. The tracings on the first two rows, and

n

the third row show results of phrenic nerve stimulation and
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dircct muscle stimulaiion respectively.
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Also, the cold water extract (0.17 - 1.36 mgz/l)
and the hot water extract (0.3 - 2.88 mg/ml) had wo
effect on the contraction of the diaphragm neither vio
nerve stimulation nor via direct muscle stimulation
(Figures 4.8 & .9 respectively). The solvent vehicle
had no effect on thc contraction of the isolated

diaphragm.

.3 Effects of the Petroleum Ether Extracts on

Neuromuscular Transmission.

.3.1 Petrcleum Ether Extrncts on Rectus Abdeninis

of the Toad.

Using the Latin Square randomisation process, the
petrolcum ether extract of the seeds (2.5 - 20.0 ng/ml)
did not antagonise or enhance the effect of acetyvlchoeline
(0.5 ug/ml) on the isolated rectus abdominis of the tead
(Figure 4.10). Similarly, the extracts of the leavcs
(2.5 = 20.0 mg/ml) and the roots (1.25 - 10.0 mg/:21l)
had no effect on the activity of acetylcholine (0.7 ug/ml)
on rectus abdominis of the toad (Figure L.10). The
extracts on their own did not show a stimulatory elicct
on the isolated tissue, neither did the solvent veliicle
for the seeds and roots (5% w/v acacia), and thal for the

leaves (0.9% w/v saline solution).
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Fipure 4.7 The inflvence of the cold and hot water extracts
of the roots of Abrus precatorius on Ach (0.5 ug/ml)-induced

contraction of toad's rectus abdominis. Upper and lower

tracings represent results obtained with cold and hot water
extructs respectively,

Cold water: X, = 0.143, X%, 0.86, X3
Hot water: X, 0,89, X, = 1.78, XB

i
I

1.72, X = 3.4k (mg/ml)
3.56, X) = 7.12 (mg/m1)




Figure 4.8: The influence
of Abrus precatorius on the
\iaphragm. The tracings on
rowv show results of 1 ¢
uscl stimulation 1 { . ly.
L, = 0.17, X, = 0. 3y, Xy = 0.68, X, = 1.36 (mg/ml).
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he3.2 Petroleum Ether Extracts on Phrenic

Nerve-diaphragm of the r=at.

The petroleum ether extract of the secds (1,0 -
8.0 mg/ml) did not inhibit or enhance th= contraction
of the diaphragm muscle via nerve stimulation. Neither
did the same concentrations of the extract influcnce
the direct electrical stimulation of the diaphragm
muscle (Figure l;,11). The solvent vehicle (5% w/v
acacia) did not influence the direct and indirect
stimulation of the diaphragm muscle. Similarly, the
petroleum ether extracts of the leaves (1.0 ~ 6,0 mg/ml)
and of the roots (0.5 - 4.0 mg/ml) did not influcnce
the contraction of the isclated diaphragm muscie neither
via nerve stimulation nor via direct electriccl
stimulation of the muscle (Figures L.12 & 1,13
respectively). The solvent vehicle of the extreoct
of the leaves (0.9% w/v saline solution) and thoet of the
roots (5% w/v acacia) did not exhibit neuromuccular
properties on the phrenic nerve-diaphragm creparction

of the rat.



gy

-
X *2 X3

o~

Acetylcholine | 0-Sug/ml )

-

X

.

Acetylcholine | 05ug/ml )

Firure lL.10: The influence of the petroleum ether extracts
oi the seeds (1st row), leaves (2nd row) and roots (3rd row)

of Abrus I

\brus precatorius on Ach (0.5 ug/ml)-induced contraction

of toad's rectus abdominis muscle.

-

15t row: X, = 2.5, X, = 5.0, X5 = 10.0, X = 20.0 (mg/ml)
= e 2 L _
2nd row: X q = 2. 5 » X = 4 ) ’ X 3 = 18,0 9 X I = 20,0 ([‘,'il.’_f.'/ m1 )
1 ¢ !
2rd row: 31 = 1.25; X5 = 245, Xq = 5.0, X, = 10.0 (mg/ml)

petroleum ether extract

the seeds of Abrus precatorius on the contraction of the
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rat's diaphragm. The tracings on the first two row
third row show results of phrenic nerve stimulatio

muscle stimulation respectively.
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troleum ether extract
ol the leaves of Abrus precatorius on the contraction of the
isolated rat's diaphragm. The tracings on the first two rows

and the third row show results of phrenic nerve stimulation
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dilrect muscle stimulation respectivelvy.
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Figure L.13: The influence of the petroleum ether extract

of the roots of Abrus precatorius on the contraction of the

isolated rat's diaphragm. The trocings on the first two rows,

and the third erve stimulation
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ion respectively.
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L.t Effects of the Ethanol Extracts on Neuromuscular

Transmission.
L.4.1 Ethanol Extract of the Seeds

The influence of the ethanol extract of the secds
~on the effect of acetylcholine (0.5 ug/ml) on isolited
rectus abdominis of the toad is shown in Figure l,1L,
The rectus abdominis muscle response to acetylcho’ine
was antagonised (32.00 - 84.33%) by the ethanol oxtract
(0.1 = 1.6 mg/ml; Table L.1). The antagonism was
reversible after repeated washings of the tissue. The
antagonism was statistically significant ( p<L3.001).
The solvent vehicle (0.9% w/v NaCl solution) and the
extract on its own, had no effect on the contrcction

of the tissue.

Figure .15 shows the influence of the ethancl
extract of the seeds on rat's phrenic nerve-diaphragn.
The extract (0.1 - 0.8 mg/ml) inhibited (0.42 -« 77,50%)
the contraction of the diaphragm elicited by electrical
stimulation of the phrenic nerve (Table 4.2). he
student's t-test indicated that the inhibition by the
extract (0.2 - 0.8 mg/ml) was highly significont
(p<~0.001). The inhibitory effect of the extract
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Figure L.1L: The influence of the ethanol extract of the
seeds of Abrus precatorius on Ach (0.5 ug/ml)~-induced
contraction of toad's rectus abdominis.

X1 = 0.1’ Xz = O.!.I., X3 = 0.8, Xu = 1.6 (mg/ml).






