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ACTIVITY OF AGERATUM CONYZOIDESON |ISOLATED RAT PHRENIC
NERVE-DIAPHRAGM AND BLOOD PRESSUREON ANAESTHETISED
RATS

K.J. Achola* and R.W. Munenge

Faculty of Pharmacy, University of Nairobi, College of Health Sciences, P.O. Box 19676, Nairobi, Kenya

ABSTRACT blockade and blood pressure activities Af co-

nyzoidesa traditional herbal medicine in Kenya.
Crude root and aerial part extracts Af conyzoidesvere
found to have neuromuscular blocking activity in isolated
rats phrenic nerve-diaphragm. Physostigmine failed t
reverse the blockade. It was also observed that the e(%-XPERIMENTAL
tracts caused greater fall on diastolic pressure compared
with that of systolic pressure in anaesthetised rats. In ad2lant Materials
dition, the plant extract has calcium channel blocking acAgeratum conyzoidesgas collected from Nairobi area,

tivity similar to that of verapamil. Kenya around Kenyatta National Hospital in April,
1991. The plant was identified by the East African
Herbarium and voucher specimens have been depos-
INTRODUCTION ited in the above Herbarium and also in the Depart-
ment of Pharmacology and Pharmacognosy, Univer-
Ageratum conyzoidek. (Compositae) grows abu- sjty of Nairobi, Kenya. The roots were separated
dantly in many parts of Kenya (Agnew, 1974). It i§yom the aerial parts and the two portions were air
used in traditional medicine for its antiasthmaticgrjeq separately at room conditions {25 for a min-
antispasmodic and haemostatic effect (KokwarQmum of ten days. The dried roots and the aerial
1976). The crude extract &. conyzoide$as also parts were chopped and powdered separately. The
been used as insecticide (Gonzalez, 1991), and jfaterials (1.6 kg aerial part and 0.5 kg root por-
treatment of wounds (Adesogan and Okunde, 197fgns) were separately extracted by cold percolation
Oliver, 1986) orStaphylococcus aureusittle work \yith 709% methanol. The resulting extracts were fil-
has been done to examine the scientific basis of thged and the filtrate reduced to solid by rotary vacu-

use of traditional herbal medicine in Kenya, ang,m evaporation to yield 487.1 g and 26.0 g, respec-
other unknown pharmacological properties of thosgvew_

plants which may be either toxic or beneficial when
administered. This is the basis of our work whicthhnimals

examined neuromuscular blockade, calcium channgly, zealand white rabbits (3-3.5 kg) and Wistar
_ _ ) strain rats (200-250 g) of either sex were used. They
Keywords: Ageratum C.Onyzo'd?&)mpos'tae’ NEUTomUs- \yare fed on normal rabbit pellets, vegetables, mice
cular blocker, hypotensive, calcium channel blocker, anaes- i h imal . f
thetised rats, rabbit jejunum. pencils gnd Water.. The animals were thalneq rqm
the National Public Health Laboratories, Nairobi,

* Author to whom correspondence should be addressedwhere they are bred for research purposes. The ani-
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Fig. 1. Neuromuscular blockade on isolated rat phrenic nerve diaphragm by aerial part and root ex&xacts- of
nyzoideg6 mg/ml bath).

mals were kept on floor with saw dust and in cagdsit solution (Domer, 1971). The rat phrenic nerve-

when breeding. diaphragm was attached to an electrode and placed
in a double walled 50 ml organ bath containing Krebs
Standard Solutions Kenseleit solution aerated with 95% &nhd 5% CQ

Stock solutions (300 mg/ml) of crude root and aeriat 37C. The tissue was allowed to stabilise for about
part extracts were prepared in distilled water20 min.

physostigmine (50, 100 or 20@y/ml), verapamil The rat phrenic nerve-diaphragm was electrically

(4 mg/ml) and calcium solution (10 mg/ml). stimulated at one pulse/sec at 5 volts. The concen-
trations of crude root or aerial part extracts, ranging

Rat Phrenic Nerve-Diaphragm from 2—6 mg/ml bath concentrations were investi-

The rats were sacrificed, the chest wall was opengéted using 2 min tissue drug contact time cycle.
to remove the phrenic nerve-diaphragm. The tissuehe neuromuscular blocking activities were record-
was placed in a Petri dish containing Krebs Hensed on a 400 MD 2C Oscillograph BioScience re-
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corder. The tissue was rinsed three times with Krel§3, and 5% C Qat 37C. The tissues were allowed
Henseleit solution and the experiment was repeatéa equilibrate for about 20 min. The baseline was
seven times, for each concentration of root or aeriaécorded on a kymograph. The Krebs solution was
part extracts. replaced with a Krebs solution lacking calcium and
Physostigmine solutions used were prepared frothe tissues were challenged with 10, 30 orpyb0
stock solution and ranged from 1gg/ml bath con- calcium solution.
centration, in an attempt to reverse the neuromuscu-The experiment was repeated. The tissues were
lar blocking activities of root and aerial part extractghallenged with the plant extract (1 mg/ml bath), at

of A. conyzoides. 1 min intervals calcium solutions (30 or ) were
added. Results were recorded on a kymograph.
Isolated Rabbit Jejunum A third experiment used the calcium channel block-

Rabbits starved for 24 h, were killed by a blow at ther verapamil (1uM). Calcium solutions (30 or 50
back of the head and their abdomens opened. Piegid) were added to the tissue bath at 1 min intervals.
of jejunum (2.5 cm) were mounted in a 20 ml orgaihe results were recorded on a kymograph.

bath containing Krebs solution, aerated with 95%
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Fig. 2. Mean percentage neuromuscular blockade on isolated rat phrenic nerve diaphragm by root &gesaatuh

conyzoidegn= 7).
Legend: filled squares: 2 mg/ml bath concentration; filled circles: 4 mg/ml bath concentration; filled triangles: 6

mg/ml bath concentration.
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Blood Pressure on Anaesthetised Rats mal reduction of systolic blood pressure was 37%
The rats were anaesthetised intraperitonially with 50%fter a 5Qug dose and diastolic blood pressure have
urethane (0.3 ml/100 g). The trachae was incised been observed with isoprenaline, a beta agonist caus-
insert a wind pipe. The femoral vein was cannulateitig a vasodilation associated with increased cardiac
for the administration of drugs, the cannulated casutput and a greater fall in diastolic pressure than
rotid artery was attached to the Gould P23 ID transystolic pressure (Katzung, 1987).
ducer connected to Hellige recorder for blood pres- The mean heart rate of the rats was steady at 360
sure readings. beats/min throughout the experiments.
We have shown that the plant extract suppressed
the spontaneous movement of rabbit jejunum (Achola
RESULTS AND DISCUSSION et al.,1994). Most types of smooth muscles are de-
pendent on transmembrane calcium influx for nor-
The crude root or aerial part extractdoftonyzoides mal resting tone and contractile reponses. They are
(6 mg/ml bath concentration) produced completeclaxed by calcium influx inhibitors, such relaxation
neuromuscular blockade from which the tissue couldas been shown for bronchial, gastrointestinal and
not recover without washing. After 15 min, it recov-uterine smooth muscles. Blood pressure can be re-
ered with three washings in Krebs Henseleit soliduced by calcium blockers through reduction in pe-
tion. ripheral vascular resistance (Katzung, 1987). The
The root and aerial part of the plant extract hathhibition of spontaneous movements of rabbit juju-
similar neuromuscular blocking activities (Fig. 1). num by the plant extract may be due to interference
The neuromuscular blockade of the root extraaither with the depolarization process or with the
of A. conyzoidesvas dose-dependent (Fig. 2). Physealcium influx through voltage-dependent calcium
ostigmine at various bath concentrations ranging froechannels (Gilanet al., 1994).
1-4pug/ml failed to reverse the neuromuscular block- Spontaneous contraction of rabbit jejunum were
ade of the phrenic nerve-diaphragm by crude root abolished when exposed to calcium free solution,
aerial part extracts oh. conyzoidesThis suggests but were restored when calcium was added to the
that neuromuscular blockade caused by the crudegan bath (Fig. 5). Calcium failed to restore sponta-
root and aerial part extracts 8f conyzoidesnay neous movements when the tissues were pretreated
occur through a mechanism other than blocking acesth the plant extract or verapamil (Fig. 5), making
tylcholine receptors. calcium unavailable to contractile elements in cyto-
A 10 pg dose of a 70% methanol plant extracplasm (Gilaniet al.,1994). It was observed that the
(aerial part and root) in anaesthetised rats lowergdant extract blocked calcium channel in a manner
blood pressure (Fig. 3). A 1(ig dose of the root similar to verapamil, a standard calcium channel
extract reduced systolic blood pressure by 13% ardocker (Fig. 5). The calcium channel blocking ac-
diastolic blood pressure by 41% (Fig. 4). The maxitivity of the plant extract, may explain in part, the
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Aerial part extract (1Qg) Root extract (1Qug)

Fig. 3. A fall in blood pressure in anaesthetised rats caused by aerial part and root ex#hactsngzoideg10 pg)
(n=7).
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Fig. 4. Mean blood pressure in anaesthetised rats before and after administration of root ek¢raettaf conyzoides

(n=7).

Legend: filled circles: normal systolic blood pressure; filled triangles: normal mean blood pressure; filled
squares: normal diastolic blood pressure; open circles: systolic blood pressure after plant extract; open triangles:

mean blood pressure after plant extract; open squares: diastolic blood pressure after plant extract.
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Fig. 5. Tracing showing effect of calcium on isolated rabbit jejunum in calcium free Kreb’s solution. Effect of pretreat-
ment withAgeratum conyzoidesxtract (Ac) or verapamil (V) on calcium supplementatior.7.
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hypotensive, neuromuscular blocking and bronchodAdesogan A.E. and Okunde A.L. (1979) A new flavone

lating activities observed. from Ageratum conyzoide®hytochemistryl8: 1863—

. 1864.

In co-nclu5|0n,. the results showed tweratum Agnew A.D.Q. (1974Upland Kenya Wild FlowergOx-

conyzoidesontained neuromuscular blocking, car- “¢,.q4 University Press, London, 433 pp.

dioactive and calcium channel blocking agents.  pomer F.R. (1971pnimal Experiment in Pharmacologi-
cal Analysis.Charles C. Thomas, Publisher, Spring-
field, Ill., pp. 115-116.
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