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The anthelmintic activity of water, methanol and chloroform extracts of the root bark of
Albizia anthelmintica on strongyle-type sheep nematode eggs and larvae were examined in
vitro. In addition, pharmacological tests were carried out on the water extract to confirm
other ethnomedical uses of the plant. The water extract inhibited hatching of the nematode
eggs as well as development of larvae. It caused larval mortality at moderately high doses.
The methanol extract had no effect on the eggs and on the development of larvae, but had
high activity against survival of the larvae. The chloroform extract was the least active of
the three extracts and it had moderate effect on larval development and larval survival. In
addition, the water extract caused contraction of the smooth muscle of the guinea pig and
rabbit ileum and the rat uterus. The water extract had negative inotropic and chronotropic
effects and contractile effects on guinea pig trachea. The results support the ethnomedical
use of this plant as an anthelmintic and for prevention of hemorrhage after birth.
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INTRODUCTION

Albizia anthelmintica Brongn. (Mimomaceae) is a
tree or shrub 3-7 m, decidous; bark grey, smooth
or deeply reticulate. Pinnae in 1-2 pairs, leaflets in
1-4 pairs, obliquely obovate or subcircular, apex
mucronate, 10-40 by 6-35 mm usually glabrous.
Flowers usually on leafless twigs, white or
yellow, staminal tube not or hardly exserted. Fruit
glossy pale brown, 7-18 by 1.5-2.8 c¢m, usually
glabrous. Pod papery, straw-coloured, 3-5 seeded.
The plant is common on dry bushland on lava or
along seasonal rivers, less often in wooded or
bushed grassland or woodland; rarely in evergreen
coastal bushland [1, 2].

A decoction of the stem bark or root is used as an
anthelmintic, mainly for tapeworm [2-13]. The
plant is also used as a purgative, as a sexual
stimulant for women, to prevent pregnancy and
haemorrhage after birth, for treating malaria,
syphilis, gonorrhea, rheumatism, amoebic
dysentry and fever [3-11,14-16]. Traditional
practitioners in Kenya caution that inhaling of the
ground powder causes severe headaches,
breathing problems [17] and an overdose may
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cause death [3-5,17].

The stem barks water extract of 4. anthelmintica
from South Africa has been shown to have
activity against the earthworm [18], while that
from Sudan was active against the cestode
Hymenolepis diminuta in rats [19,20], the liver
fluke Fasciola gigantica in goats [21] and the
blood fluke Schistosoma mansoni [22]. The leaf
water extract from Sudan was weakly active
against Caenorhabditis elegans [23)]. The stem
bark water extract and powder from Ethiopia
showed antimitotic activity in rats and taenicidal
activity in adult human [24]. The methanol extract
of the bark from Tanzania had weak activity
against Neisseria gonorrhea, but no activity
against Escherichia coli, Staphylococcus aureus,
Shigella [9] and the brine shrimp (Artemia salina)
[25]. None of the extracts (methanol,
dichloromethane or petroleum ether) tested had
any activity against Plasmodium falciparum [26].
Methanol extracts caused relaxation of the smooth
muscle of rat uterus and contraction of the guinea
pig ileum and the trachea [8].

Compounds which have been isolated from the
plant include amino acid derivatives [27, 28],
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histamine and related imidazole compounds [7],
the saponins musennin and deglucomusennin
[7,11,12] and echinocystic acid saponins [10].

In Kenya, 4. anthelmintica is one of the most
popular plants for treatment of worms in animals
and man. However, few studies have been carried
out on the plant from Kenya to support its use.
Studies from other countries have shown that the
stem bark and leaf water extracts have
anthelmintic activity [18-23]. This paper reports
the in vitro activity of A. anthelmintica root bark
extracts of different polarity against various stages
of nematode worms. In addition, pharmacological
tests were carried out to confirm other
ethnomedical uses of the plant.

MATERIALS AND METHODS

Plant collection, identification and
preparation

Ethnobotanical studies with communities in Yatta
(Machakos district), Mwea (Thika district) and
Narok town (Narok district) identified Albizia
anthelmintica root bark as a commonly used
anthelmintic in livestock and humans. The root
bark was collected from Yatta, Machakos district,
Kenya in June 2000. It was identified at the
Department of Botany, University of Nairobi.
Voucher specimens were deposited at the same
place and at the Faculty of Pharmacy, University
of Nairobi. Dried and ground plant material (50 g)
was boiled for 30 min, filtered through filter
paper, freeze dried and stored at —20 °C.

In vitro anthelmintic activity tests

Isolation of eggs and preparation of test
solutions: The eggs used for in vitro anthelmintic
activity tests were obtained using a modification
of the method described by Le Jambre [29].
Faecal samples were collected from the rectum of
a number of sheep with no history of recent
deworming, crushed and soaked in clean tap
water. The suspension was passed through 212, 56
and 28 pm sieves to remove debris, the eggs being
retained on the 28 um sieve. The residue was
mixed with saturated saline solution and the
suspension was allowed to settle. Faecal debris,
being denser than the saline solution, settled on
the bottom of the beaker, while the Strongyle eggs
being lighter, floated on the surface. A plastic
petri-dish was placed on the surface of the
suspension, so that the Strongyle eggs could
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adhere on to the bottom of the petri-dish. These
were recovered by washing off with distilled
water. An estimate of the concentration of the
eggs was determined and the egg suspension was
diluted in distilled water to about 10 eggs per
20 pl. Sixty mg of the water and methanol extracts
were--each dissolved in 2 ml distilled water to
form the stock solutions having a concentration of
30,000 pg/ml. The chloroform extract (60 mg)
was first dissolved in a minimum amount of
Tween 80 (about 30 i) and then made to 2 ml
with water.

Egg Hatch Assay (EHA): Serial dilutions were
carried out to give solutions containing 10,000,
5,000, 2,500, 1,250, 625, 312.5 and 156.25 pg/ml
of the extracts. Control tubes containing distilled
water and 30 pl of Tween 80 (which was also
serially diluted) were included in the set up.
About 80 pl of Strongyle eggs solution were
added into each tube and incubated at 27 °C for
48 h. The number of eggs, which had not hatched
and number of hatched larvae were counted and
percent hatching calculated.

Larval Survival Assay (Larval Mortality assay)
(LMA): After determination of the EHA, the
plates were incubated for a further 48 h. The
number of live worms and dead worms was
determined and percent death calculated.

Larval Development Assay (LDA): Eggs were
incubated in absence of the extracts for 48 h for
hatching to take place. The larvae were then
inoculated with dose levels of 10,000, 5,000,
2,500, 1,250, 625,312.5 and 156.25 pg/ml of the
different extracts and incubated for 7 days.
Control tubes containing distilled water and
Tween 80 were included in the set-up. The
number of larvae that did not develop from larval
stage one (L) to larval stage three (L;) was
determined.

Thiabendazole at concentrations ranging from
0.02 (0.1 uM) to 2.7 pug/ml (13 pM) was used to
test the sensitivity of the nematode eggs to
benzimidazoles (positive control), while the
solvents were used as the negative controls. All
tests were carried out in duplicate.

General pharmacological tests

The pharmacological tests were done as described
by Vogel et al. [30].
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Isolated Rabbit lleum: A rabbit was killed after
starving for 24 h and a piece of ileum (2.5 cm)
were removed and mounted in a 20 ml organ bath
containing Krebs Henseleit solution [3 1], aerated
with 95 % O, and 5 % CO, and maintained at
37 °C. After equilibration for about 30 min, doses
of the water extract ranging from 0.25 to 5.0
mg/ml bath concentration were introduced and a
2 min tissue-drug contact time was allowed during
which the contraction of the ileum was recorded
on a kymograph. The tissue was rinsed and
allowed to rest for 3 min before repeating the
cycle.

Isolated Guinea Pig Ileum: The conditions and
procedure used were the same as those for rabbit
ileum and doses of the water extract of A.
anthelmintica ranging from 0.005 to 0.2 mg/ml
bath concentrations were investigated.

Isolated Guinea Pig Trachea: A guinea pig was
sacrificed and the trachea isolated and placed in
Krebs Henseleit solution. About 3 cm of the
trachea was mounted on a U-shaped capillary tube
on one side and the other opening was connected
to a graduated 0.1 ml pipette. The capillary
terminal was connected to a 5 ml syringe
containing Krebs Henseleit solution. The tissue
was immersed in the solution in a double walled
20 ml organ bath aerated with 95 % O,and 5 %
CO; and maintained at 37 °C and it was allowed to
equilibrate. Doses of the extract ranging from
0.05 to 0.4 mg/ml bath concentrations were
investigated. Changes in fluid volume inside the
pipette were noted after every minute for 8 min.
The tissue was rinsed and the cycle repeated with
a different concentration of the extract.

Isolated Rat Uterus: A uterus from a young virgin
rat was sensitised by subcutaneous administration
of estradiol (0.1 mg/kg body weight) 48 h before
the animal was sacrificed. A piece of the uterus
was separated from the fat and connective tissue
and set up in a 20 ml organ bath containing De
Jalon Ringer solution maintained at 37 °C. The
tissue was aerated with 95 % O, and 5 % CO,.
After equilibration for about 30 min the plant
extract was added and allowed a contact time of
30-60 sec. The tissue was washed twice with De
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Jalon Ringer solution and allowed to rest for 3
min before changing the extract concentration.

Isolated Rabbit Heart: A rabbit was sacrificed
and the heart was removed with about | cm of the
aorta intact. The heart was placed in a Petri dish
containing Locke solution and squeezed gently to
remove the blood. The extraneous fatty tissue was
removed and then the heart was attached through
the aorta to the base of the Langendoff apparatus.
The heart was coated with liquid paraffin to
prevent drying. The perfusion liquid from a
cannula was introduced through the aorta and its
rate adjusted to achieve a satisfactory heart beat.
The perfusion liquid was aerated with 95 % O,
and 5% CO, and maintained at 37 °C. The apex
of the heart was hooked and attached to a pulley
and to a BioScience Oscillograph 400 recorder.
The plant extract was introduced by injecting it
just above the cannula.

RESULTS AND DISCUSSION

Table 1 shows the EDs, of the three A.
anthelmintica root bark extracts on the Egg Hatch
Assay, Larval Development Assay and Larval
Mortality Assay. The water extract inhibited
hatching of eggs as well as development of larvae
from L; to L;. It showed moderate activity in
terms of larval mortality. This sequential activity
on both the eggs and larval stages of the worm’s
life cycle is similar to that of the benzimidazole
anthelmintics which are active against the eggs,
larvae and aduit stages of nematode worms [32].
The methanol extract has no effect on the eggs
and on the development of larvae, but has high
activity against survival of the larvae. The
chloroform extract was the least active showing
moderate effect on larval development and larvae
survival, but no activity on the eggs. None of the
extracts was as active as thiabendazole, a
benzimidazole anthelmintic used as a positive
control in the tests. The results support the work
of other researchers who reported that the water
extracts of the stem bark and the leaves have
anthelmintic activity [18-24]. There are no
previous reports of the efficacy of methanol or
chloroform extracts.
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Table 1. Anthelmintic activity ( EDs) of the water, methanol and chloroform extracts of Albizia anthelmintica root bark

EDsp in pg/ml (95 % Confidence Limits)

Drug L
Egg Ilatch Assay Larval Development Assay Larval Mortality Assay
Water extiact 1 65.2 3124
(89.3-191.0) (21.1-100.2) (258.4-375.4)
920.0 1,1433 1.8
Methanol extract (1,029.2-1.621.8) (748.1-1,608.7) (6.5-104.0)
2,400.0 208.0 479.8
Chloroform extract () (126.6-287.6) (370.5-663.1)
. 0.095 0.067 ND
Thiabendazole (0.051-0.138) (0.059-0.077)

ND: Not determined

Pharmacological work was carried out on the
water extract since it had good anthelmintic
activity combined with low toxicity to
experimental animals [33]. At a bath
concentration above 0.25 mg/ml, A. anthelmintica
water extract caused contractions of isolated
rabbit ileum. At a concentration of 5 mg/ml the
extract caused contraction similar in magnitude to
that caused by acetylcholine at 0.05 ug/ml. After
washing, the tissue was subjected to 0.5 pg/ml
adrenaline and this caused relaxation. The
contractions caused by the extract were not
abolished by use of 0.5 pg/ml adrenaline co-
administered with the extract (Figure 1).

Figure 1: The contractive effect of the water extract of
Albizia anthelmintica root bark on rabbit ileum. A: 0.05
pg/ml acetylcholine, b: 0.25 mg/m| extract, ¢: 0.5 mg/ml
extract, d: 5 mg/ml extract, e: 0.5 pg/mi adrenaline and h:
S mg/ml extract and 0.5 pg/ml adrenaline.

Figure 2 shows that the contraction of the guinea
pig ileum plotted against the logarithm of the bath
concentration of the water extract gave a sigmoid
curve. The extract produced contraction of guinea
pig ileum at bath concentrations above 0.005
mg/ml and the maximal response was reached at
0.1 mg/ml. The ECso was 0.04 mg/ml. The guinea
pig ileum was more sensitive than that of the
rabbit.
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Figure 2. Logarithm dose response curve showing the
contractile effect of the water extract of Albizia
anthelmintica root bark on guinea pig ileum

The water extract caused contractions of the
guinea pig trachea in bath concentrations of 0.05
to 0.4 mg/ml (Figure 3). At concentrations of 0.2
mg/ml and above, there was no further increase in
contraction, but increasing the concentration to
0.4 mg/ml shortened the onset of the maximal
effect.
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Figure 3. The contractile effect of the water extract of
Albizia anthelmintica root bark on guinea pig trachea.
a: 0.05 mg/ml, b: 0.1 mg/ml, ¢: 0.2 mg/ml and d: 0.4
mg/ml.

Figure 4 shows that the water extract caused
contraction of a sensitized rat uterus at 1.0 mg/ml
which were about four times weaker than those
caused by 0.005 1.U./ml of oxytocin.

Figure 4: The effect of the water extract of Albizia
anthelmintica root bark on isolated rat uterus. a: 0.005
1.U./ml oxytocin, b: 1 mg/ml extract and ¢: 0.5 mg/ml
extract

The contractility effects of different
concentrations of the water extract on rabbit heart
are shown on figure 5. The water extract (0.5
mg/ml) caused decrease in the contractility of the
rabbit heart (negative inotropic effect).

" Figure 5. The effect of the water extract of Albizia

anthelmintica root bark on isolated rabbit heart. a: 0.5
mg/ml, b: 1 mg/ml extract, ¢: 2.5 mg/ml extract and d:
0.05 pg/ml adrenaline.

The maximum effect was achieved at a
concentration of 1 mg/ml and increasing the
concentration to 2.5 mg/ml caused no further
effect. At concentrations 0.5 and 1.0 mg/ml the
extract had no effect on the heart rate, but at 2.5
mg/ml the heart rate was slowed (negative
chronotropic effect) to 80 % of the normal rate
followed by organ death. In contrast, adrenaline
had positive inotropic and chronotropic effects.

CONCLUSION

This work reports for the first time the
anthelmintic activity of the water, methanol and
chloroform extracts and the pharmacological
activity of the water extract of A. anthelmintica
root bark. The polar extracts (water and methanol)
had good anthelmintic effect, but the chloroform
extract had moderate effect. In addition, the water
extract caused contraction of the smooth muscle
of the guinea pig and rabbit ileum and the rat
uterus. The results support the ethnomedical use
of this plant as an anthelmintic and for prevention
of hemorrhage after birth. In addition to the
anthelmintic effect, the contractile action of the
water extract may propel the worms out of the
gastrointestinal tract. The fatal effects of the plant
may be due to its effects on the heart and the
contractile effects on the respiratory system.
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