ANTITRYPANOSOMAL POTENTIAL AND PHYTOCHEMICAL
CONSTITUENTS OF AQUEOUS AND METHANOLIC FRACTIONS
OF Combretum molle IN-VITRO
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Abstract:

In this study, aqueous and methanolic fractionsCombretum molle were investigatedn vitro for

antitrypanosomal potentials against Trypanosomhs.t&st involved incubating the parasit&g/panosoma
brucei brucel, with (10 mg, 5 mg/ml) of the fractions in 96-waeliicrotitre plate. Cessation or drop in the

parasite motility, determined microscopically,

waken as a measure of efficacy of the extract again

control wells of Diminazene aceturate at (3.5 my/Kihe test organisms were immobilized within 40-50

minutes of incubation. Thia vitro activity of the

extract at (10 mg/kg and 5 mg/ky) both methanolic and

aqueous fractions containing saponins and flavana&bpectively were also determined. The phytoatam
constituents of the crude extracts revealed thegmee of tanins, saponins, flavonoids, glycosidaesjiac
glycosides, anthraquinones and carbohydrates, ahibdoids were not detected hence a need for rmoedi
and sustained research in ethnomedicinal plants.
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Introduction

The scourge of trypanosomiasis has remained auserio
health challenge and constitutes a setback todbeaenic
and social wellbeing of sub-Saharan Africa (Atawédi
Alafiatayo 2007). Trypanosomes are protozoan pa®si
responsible for Human African Trypanosomiasis (HAT)
and “nagana” in cattle and are transmitted by ke df an
infected tsetse fly Glossina spp) (Mbaya & Ibrahim
2011).Trypanosoma brucei brucei, the causative agent of
‘nagana’ is closely related tolrypanosoma brucei
rhodesiense which is the agent of HAT in East to South
Africa and Trypanosoma brucei gambiense found in West
and Central Africa.

Sleeping sickness currently affects about half Hiani
people in sub-Saharan Africa and an estimated @@®mi
people are at risk of contracting this diseasechvig fatal

if untreated (WHO, 1998; Berret, 1999). However, the
currently available treatments are far from beutgpi. The
few registered trypanocides are frequently toxézjuired
lengthy parenteral administration, lack efficacyd aare
unaffordable for most of the patients (Keiseml., 2001;
Legroset al., 2002). Therefore, there is an urgent need for
new, safe, effective and cheap compounds and far ne
leads with new mechanisms of action. This papeortsp
the antitrypanosomal effects Gbmbretum molle extracts.

Materials and Methods
Plant collection and authentication
The leaf and twigs offombretum molle were collected

separately for 24 h; this was then filtered usingaivhan
filter paper (No. 1). The aqueous filtrate was @rafed to
dryness on steam at €D in a water bath while the
methanolic extract was allowed to evaporate at room
temperature. The extract was stored in cupboardan
temperature until needed for use Trease and EV&389).
Phytochemical screening of crude extracts

The screening techniques of Harborne (1973), Traase
Evans (1989) and  Sofowora  (1993) were
adoptedAlkaloids: Approximately 0.5 g of the powdered
plant material was stirred with 5 ml of 10% aqueous
hydrochloric acid in a steam bath. This was filtkesnd 1

ml of the filtrate was treated with a few dropsMdyer’'s
reagent, another 1 ml portion was treated with
Dragendorff's reagent. Turbidity or precipitate hvitither

of the reagents gives a positive test for alkaloids

Saponins

Approximately, 0.1 g of the powdered plant matevials
boiled in 10 ml of distilled water for 5 min, an@chnted
while still hot; the filtrate was used for the folling tests:

a. Frothing test: Approximately, 1 mg of filtrate was
diluted with 4 ml of distilled water and the mixéur
shaken vigorously and observed on standing folestab
froth.

b. Emulsion test: This was done by addition of drops of
olive oil to the frothing solution and shaken vigosly
to observe for emulsion (Trease and Evans, 1989).

Test organism
Trypanosoma brucel brucei was obtained from Nigerian

around Zaria Local Government Area of Kaduna Statdnstitute for Trypanosomiasis Research (NITR), Kadun

Nigeria. The plant materials were taken to the ldegtm

of the Department of Biological Sciences, Ahmadu ®ell
University, Zaria for authentication with voucharmber
(900191) and specimen deposited in the herbarium fo
reference.

Plant preparation and extraction

The collected plant materials were carefully wastieder
running tap water (to remove dust and any othegidor
materials) and were allowed to drain off. The plant
material was spread on the laboratory bench talrgirat
room temperature for two weeks. This was then pided

in a mortar and finely sieved. Exactly 100 gramsswa
soaked in 500 millilitres of distilled water and timenol

The parasites were maintained in the laboratory by
continuous passage in  Trypanosome-free  mice
intraperitoneally throughout the period of the stud
Determination of parasitaemia

Blood from the tail of mice was used to determine
parasitaemia in wet mount. Trypanosome count was
estimated by examination of the wet mount
microscopically using the “rapid matching” method o
Herbert and Lumsden (1976) at x400 magnificatiohe T
method involved microscopic counting of parasites p

field in pure blood or blood approximately dilutedth

buffered phosphate saline (PBS; pH 7.2).
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In vitro antitrypanosomal activity of fractionated Table 1: Phytochemical constituents of aqueous and
extracts of Combretum molle methanolic crude extracts ofCombretum molle
In vitro assessment of the antitrypanosomal activity of theTest for carbohydrates Methanol ~ Aqueous
crude extract ofCombretum molle was performed in  Mollish test + +
duplicates in 96 wells microtitre plates. Approxieig 10 Fehling test + +

pl blood of infected mice in heparin blood was mixeith  Test for glycosides

50 pl of serial dilution of stock solution of extta. The  Fehling test + +
controls were a serial dilution of 25 mg/ml dianzaae Eerric chlorides test + _
aceturate and blood mixed with 50 pl Phosphateebedf  Test for anthraquinones

saline (PBS) containing 10% dimethylsulfoxide (DMSO) Free anthraquinones + _
for positive and negative controls, respectivelge Plates  combined anthraguinones ¥ _
were incubated in a moist chamber at room temperatu Test for cardiac glycosides

(29°C) for 60 min. Antitrypanosomal activity was Kella-killiani Test + +
determined by microscopic examination of a dropgh#  kedda test ¥ ¥
mixture in a microslide at x400 magnification Hentlse& Salkowsk test + "

Lumsden (1976). Complete cessation of motility Or test for saponins
reduction in parasite count per ml was taken asiffignt

e Frothing test + +
activity of the extracts. Steroid & triterpenes + +
Fractionation of crude extracts using thin layer 14t for flavonoids
chromatography (TLC) Shinoda test + (orange)  + (red)

The agueous and methanolic crude extracts werg i m hydroxide test

+ +
fractionated by Thin Layer Chromatography (TLC). The 1. for tannins
modified method of (Woet al., 2004) was adopted, it is | .. s p-acetate test + +
described as follows: . )

. . F hloride test
The crude samples were soaked in 250 ml of Dietitiyer B?(;rrlnci:e \?vgt; teezt : *

and 100 ml of distilled water added; this was a#dwor
24 h for the fractions to elute. After 24 h, 250 N
Butanol was used to flood the extracts in the preseri
100 ml dilute Hydrochloric acid (HCI). This was alled ~_ WWagners test - -
to fractionate Saponins; afterwards 1% Potassium+ = Presence of phytochemical constituent; — = Absef
hydroxide (KOH) was added to neutralize the HCI| andconstituent.
Flavonoid fraction was obtained. This was carried for
both aqueous and methanolic crude extracts separate ~ The preliminary phytochemistry oCombretum molle
showed the presence of active constituents likersap,
Result and Disscusion tanins, glycosides, cardiac glycosides, anthraqeésp
The phytochemical screening of the methanolic andlavonoids as present in both aqueous and mett@anoli
aqueous crude extracts 6bmbretum molle revealed the crude extracts (Table 1). It is @ common occurretheg
presence of active phytochemical constituents likethese phytochemicals are usually reported in mistt®
saponins, tannins, glycosides, cardiac g|ycosides§creened for ethnomedicinal properties, as pre\stugies
anthraquinones, carbohydrates and flavonoids wer&ave shown that different parts of the same planid
present while alkaloids were absent (Table 1). ifingtro ~ show varying level of antitrypanosomal activity éatodi
activity of crude/fractions ofCombretum molle showed €t al., 2003; Shuaibet al., 2008). Various phytochemicals
that flavonoidsfraction from methanol extract afrilkg ~ such as alkaloids, flavonoids, diamidines, and pjydic
inactivated the parasites at 40 min post incubatiire ~ amines have also been reported to possess
aqueous fraction at 5 mg/kg however immobilised theantitrypanosomal activity (Maikagt al., 2011). However,
parasites at 50 min post incubation. Similarly, saponin  the absence of alkaloids in both crude agueous and
fraction from methanol extract at 10 mg/kg inadieathe ~ Methanolic extracts is quite striking as its presen
parasites 60 min post incubation. The same tresdroed ~ €nhances the trypanocidal activity of the plantngei
upon incubation with the aqueous fraction at 5 mg/k analysed. Similarly, the quantity of these active
where the parasites were inactivated one hour pogtonstituents in any plant confers higher activity the
incubation. The positive control Diminazene aceirat ~ Plant (Shuaibuet al., 2008). In this current study, only
3.5 mg/kg cleared the parasites 30 min post inémbat Preliminary screening and fractionation was coneldgct
The parasites were still active after one hour uporh€nce we can at best speak of the function of these
incubation with the negative control phosphate draifi ~ Constituents within the context and scope of oudyst
salinePBS) (Table 2).

Test for alkaloids
Meyers test - -

Table 2: Activity of Combretum molle fractions invitro monitored by motility after 1 h of incubation at 37°C
Survival of Trypanosomes in Minutes

Conc. of Plant Extracts/ Diminazene (mg/kg)

0 10 20 30 40 50 60
Diminazene (3.5) 4 ++ ¥ _ — _ —
Flavonoid (MeOH 10) ++++ +++ ++ + - - -
Flavonoid (Aqueous 5) ++++ +++ +++ ++ + - -
Saponin (MeOH, 10) o+ o+ . ++ ++ + -
Saponin (Aqueous 5) ++++ +++ ++ ++ ++ ++ +
Negative Control (Distilled water & PBS) ++++ et +H++ +H++ ++++ +++

++++ = Very actively motilej#++ = Moderately motile++ = Slightly motile,+ = Weakly motile — = Non-motile,
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Based on previous study describing the phytocheynistr
the species of this family Combretaceae and the aimedi
value of plants is believed to lie in the chemmabstances

that produce a physiological change in the humady bo
(Edeogaet al., 2005). Phytochemical study carried out in

Berret MP 1999. The fall and rise of sleeping sidsne
The Lancet., 353: 1113 — 1114.

Edeoga HO, Okwu DE & Mbaebie BO 2005.
Phytochemical constituents of some Nigerian
medicinal plantsAfr. J. Biotech., 4: 685-688.

the genusCombretum have demonstrated the occurrence Harbone JB 1973.Phytochemical Methods. London,

of many classes of constituents, including tritegs
flavonoids, lignins and non-protein amino acids,oam
others (Petrovskiet al., 2006). This finding is in
consonance with this present study where
phytochemical constituents were detected.

Thein vitro antitrypanosomal activity d€ombretum molle
was demonstrated in this study at different corregions
of the fractions and the extracts. The flavonoattion of
the methanolic extract at 10 mg/kg and aqueousestat
5 mg/kg immobilized the parasites™@nd 58' minutes
respectively, this is an
corroborates with othein vitro findings (Atawodiet al.,

important finding as this

Chapman and Hall Ltd, pp. 49 — 188.
Herbert WJ & Lumsden WH 197@rypanosoma brucei:
A rapid matching method for estimating the host’s

these parasitaemiaExpl. Parasitol., 40: 427 — 431.

Keiser J, Burri C & Stich A, 2001. New drugs for the
treatment of human African trypanosomiasis: Research
and developmenfrendsin Parasitol., 17: 42 — 49.

Legros D, Ollivier G, Gastelly-Erchegory M, Paqu&t
Burri C, Jannin J & Buscher P 2002. Treatment of
human African trypanosomiasis — present situatiwh a
needs for research and developmefihe Lancet
Infections Dis., 2: 437 — 440.

2003; Maikaiet al., 2011) where the extracts inactivated Maikai VA, Salka MN, Adeiza AA & Makeri HK 2011.

the trypanosomes at the'&nd 3" min post incubation.
The saponin fractions on the other hand broughtigho

reduction in motility of the parasites 50 min post

incubation. That parasite motility could be a measof
viability among most zooflagelate parasites hag lbeen
established (Petest al., 2009; Mbayaet al., 2011). The
simple techniques employed in this study uses tbigityp
of trypanosome as indicator of parasite viabilthis was
earlier reported that the technique correlated weth
otherin vitro methods (Atawodét al., 2007).

This study has shown tha&@ombretum molle possesses
moderate antitrypanosomal activiip vitro activity in
mice infected withTrypanosoma brucel brucei strains. We
therefore conclude that the trypanocidal activity tioe
methanolic and aqueous fractions of flavonoid ambain
at various concentrations of 10 mg/kg and 5 mgkgtro
was established in this present study. This isngpoitant
finding because it presenBombretum molle as a potential
candidate for drug development against trypanossimia

Conclusion

This study has shown thalombretum molle extracts
possesses moderate antitrypanosomal actiiityvitro,
hence a potential candidate for drug developmeainay
trypanosomiasis. However, serious attention be paid
such diseases termed less profitable diseasegd$earch
to be conducted to stem them.

References

Atawodi SE & Alafiatayo AA 2007. Assessment of the
phytochemical and antitrypanosomal properties of
root bark ofWHO 1998. Control

some extracts of leaves, stem and
Landolphia sp.,P. Beauv. J. Ethnopharmacology, 114:
207-211.

Atawodi SE, Bulus T, Ibrahim S, Ameh DA, Nok ,AJ

Mamman M & Galadima M 2003ln vitro

trypanocidal effect of methanolic extracts of some

Nigerian savannah plantéfr J. Biotech., 2(9): 317 —
321.

Assessment of isometamidium chloride and
diminazene aceturate in laboratory mice infecteth wi
field isolates of T. congolense from naturally tfsd
cattle.J. Prod. Agric. Tech., 3(1): 147 — 152.

Maikai VA 2011. Antitrypanosomal activity of flavord
extracted fromXimenia americana stem bark.Int. J.
Biol., 3(1): 115-121.

Mbaya AW & Ibrahim Ul 2011.In vivo and in vitro
activities of medicinal plants on heamic and hurhora
trypanosomes: A revievint. J. Pharm., 7: 1-11.

Peter O, Magiri E, Auma J, Magona G, Imbuga M &
Murila. G 2009. Evaluation of in vivo
antitrypanosomal activity of selected medicinalnpla
extractsJ. Med. Plants Res., 3(11): 849 — 854.

Petrovski EF, Rosa KA, FacundoVA, Rios K, Marques
MCA & Santos ARS 2006. Antinociceptive properties
of the ethanolic extract and of the triterpefietB, 163-
trihidroxilup-20(29)-ene obtained from flowers of
Combretum leprosum in micePharm. & Biochem.
Beh., 89: 90-99.

Shuaibu MN, Wuyep PA, Yanagi T, Hirayama K, Ichieos
A & Tanaka T 2008. Trypanocidal activity of extract
and compounds from the stem bark of Anogeissus
leiocarpus and Terminaliaavicennoides.
ParasitolRes.,102: 697-703.

Sofowora A 1993.Medicinal plants and traditional
medicines in Africa. Spectrum books Ltd, Ibadan
Nigeria, pp. 289.

Trease GE & Evans WC 198%harmacognosy, 11"
edition Bailliere Tindal and Macmillan publishers.,
New York, pp 234

and surveillance of African
trypanosomiasis. Report of a WHO expert committee.
World Health Organisation technical Report series
881, 1 - VI, pp. 1-114.

Woo CY, Choi ER, Shin DW, Lee DG, You HJ & Jeong
HG 2004 Modulated Effects of Ethylacetate and n-
Butanol Fractionst.ifeScie., 74: 23-38.

FUW Trends in Science & Technology Journal, www.ftstjournal.com
e-ISSN: 24085162; p-ISSN: 20485170; October, 2016 Vol. 1 No. 2 pp 385 - 387

387



