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ABSTRACT
In vivo and in vitro studies were carried out to determine the antitrypanosomal effects of the methanol extract of
Vitexsimplicifoliausing Trypanosomabruceibrucei infected mice. The antitrypanosomal effects of the leaf extract was
determined using rapid “matching” method. The effect of the extract in vivo was determined based on the changes in the
level of parasitaemia, packed cell volume (PCV) and weights of the mice, while the in vitro assay was determined using the
IC50 value of 50 µL culture medium of the bloodstream containing 104 ofTrypanosomabruceirhodesiense. The leaf extract
reduced the parasitaemia level, 5 days post infection.  The PCV and the weight of the mice decreased upon infection with
Trypanosomabruceibrucei and improved slightly on commencement of treatment. The acute toxicity of the extract was also
determined using standard method. The phytochemical analysis of the leaf extract showed presence of different secondary
metabolities.
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cytotoxicity

INTRODUCTION
Sleeping sickness threatens millions of people in 36
countries in Sub-Saharan Africa. Many of the
affected population live in remote areas with limited
access to adequate health services, which hampers
the surveillance and therefore the diagnosis and
treatment of case [1].
Human African trypanosomiasis (HAT), also known
as sleeping sickness is a vector-borne parasitic
disease. The parasites concerned are protozoa
belonging to the Trypanosoma genius. They are
transmitted to humans by tsetse fly (Glossina
genius) bites, which have acquired their infection
from human being or from animals harbouring the
human pathogenic parasites.
Trypanosome brucei gambiense, found in West and
Central Africa accounts for over 95 % of reported
cases of sleeping sickness and causes chronic
infection. Trypanosome brucei rhodensiense is
found in Eastern and Southern Africa, accounts for

5 % of the reported cases and causes an acute
infection [2].
The two forms of the disease are characterized by
an initial haemolymphatic stage, followed by a
second central nervous infection when the parasites
have crossed the blood-brain barrier.
Trypanosoma brucei brucei are unicellular parasites
transmitted by the tse-tse fly. They are the
causative agent of African Animal Trypanosomiasis
(AAT) [3]. The disease results in acute, sub-acute,
or chronic disease characterized by intermittent
fever, anaemia, occasional diarrhoea, and rapid
loss of condition and often terminates in death [4].
Trypanosome infections are known to cause
immunosuppression responsible for the host’s
inability to eliminate the trypanosomes even after
administration of trypanocidal drugs [5].
The use of trypanocidal agents in the treatment of
sleeping sickness had been limited owing to their
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numerous side effects (tachycardia, dizziness,
headache and vomiting) [6].
Studies have also shown that the parasite have

developed resistance to convectional
antitrypanosomal drugs [7, 8] which led to the
search for efficacious alternative chemotherapeutic
agents.
Research efforts are therefore currently directed
towards alternative means of managing sleeping
sickness. This has led to extensive investigation into
natural plants for better anti-trypanosomal agents.
Studies have revealed that many plants possess
potential as sources of novel trypanocidal
compounds [9-12].
Vitex simplicifolia is a sprawling shrub that can grow
as tall as 1.5m in height [13].The leaves are strongly
aromatic, intensifying when crushed [14]. The
leaves measures 2- 6.5cm in length and 1- 4.5cm in
width.
Vitex simplicifolia is used traditionally for the
treatment of tooth ache, edema, skin troubles and
gout (15). The present study aims at evaluating the
antitrypanosomal effect of the leaf extract of Vitex
simplicifolia with a view to authenticating its
ethnomedicinal uses.

EXPERIMENTAL
Plant material
The leaves of Vitex simplicifolia were collected
between March and April 2010 from Nsukka, Enugu
State, Nigeria. The plant material was authenticated
by Mr. Alfred Ozioko of the Centre for Biodiversity
and Conservation Program (BDCP), Nsukka, Enugu
State.  The leaves were cleaned, dried under shade
and pulverized.

Laboratory animals
Abino mice (25 – 30 g) of either sex were procured
from the Department of Veterinary Parasitology and
Enthomology, University of Nigeria, Nsukka. The
animals were housed in metallic cages under
standard conditions of temperature (28 – 32oC), fed
with standard palletized feed (Grand Cereals and
Oil Mill, Nig Ltd) and allowed access to water ad
libitum.
The use and care of laboratory animals were
conducted in accordance with internationally
accepted best practices as contained in the
European Community Guidelines (EEC Directive of
1986; 86/609/EEC) and approved by the local
Ethics Committee of our institution.

Extraction
About 500 g of the pulverized dried leaves of Vitex
simplicifolia were extracted with 2.5 L of methanol at
room temperature for 7 days by cold maceration.
The methanol extract was filtered with Whatman
No1 filter paper and concentrated in vacuo using a
rotary evaporator.

Phytochemical tests
The phytochemical analysis of the methanol
extracts was carried out using the standard
procedure [16].

Acute toxicity (LD50) test
The acute toxicity of the leaf extract was determined
according to an earlier described method [17].
Briefly, albino mice (25 – 30 g) of either sex were
divided into 3 groups of 3 mice per group. The
extract was dispersed in 10 % v/v Tween 80 and
administered to the mice at doses of 10, 100 and
1000 mg/kg and the animals monitored for 24 h.
From the result of the first phase, doses of 1000,
1600, 2900 and 5000 mg/kg were administered
orally to 4 groups of 1 mouse per group. The LD50
was calculated as the geometric mean of the
maximum dose that caused 0% death and the
minimum dose that caused 100 % death.

Trypanosome stock
Trypanosoma brucei brucei was collected from the
Nigerian Institute of Trypanosomes Research
(NITR) Vom, Jos Plateau State. The parasites were
maintained in the laboratory by continuous passage
in mice intraperitoneally.
Determination of in vivo anti-trypanosomal
activity
Thirty albino mice (20 – 30 g) of both sexes were
divided into 6 groups of 5 mice each to investigate
the effects of the extracts on Trypanosoma brucei
brucei infection using the procedure described by
Olunkunle et al [18]. The mice were inoculated with
1.0 x 106 trypanosomes in 0.20 ml normal saline
except Group VI which served as control
(uninfected, untreated). Three days post-
inoculation, the mice were screened individually for
the presence of Trypanosoma brucei brucei
infection. The trypanosome count was determined
by examination of the wet mount microscopically at
x 40 magnification using the “rapid matching”
method [19]. This method involves microscopic
counting of parasites per field in pure blood or blood
appropriately diluted with buffered phosphate saline
(PBS, pH 7.2).
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With the establishment of parastaemia on the fifth
day, animals in Groups (I-III) were respectively
treated orally for 8 consecutive days at different
dose levels per kg body weight. The dose levels of
50, 100 and 200 mg/kg of the extract were
administered to the animals.
Group IV severed as the positive control and
received Diminazene aceturate (Veterinary
Pharmaceutical products, Holland) at 3.5 mg/kg.
Group V (infected) and Group VI (uninfected,
untreated) served as untreated control groups and
received normal saline.
The in vivo activity was determined based on the
changes in the levels of parasitaemia, packed cell
volume (PCV) and weights of the animals during the
experimental period.

Determination of in vitro antitrypanosomal
activity and cytotoxicity (IC50)
The in vitro antitrypanosomal activity of the extract
was determined by a known method [20], modified
by a recent contribution by Nwodo et al [10]. Briefly,
minimum essential medium (50 µL) supplemented
with 2-mercaptoethanol and 15 % heat-inactive
horse serum was added to each well of a 96-well
micro liter plate. Serial drug dilutions were prepared
covering a range from 90 to 0.123 g/mL. Then 104

bloodstream forms of Trypanosomabrucei
rhodesiense (Stage:trypamastigotes) STIB 90 in
50µL culture medium was added to each well and
the plate incubated at 37oC under a 5 % CO2
atmosphere for 72 h. 10 µL of Alamar Blue (12.5
mg resazurin dissolved in 100 ml distilled water)
was then added to each well and incubation
continued for a further 2-4 h. The plate was then
read in a Spectramax Geminin XS microplate
fluorometer (Molecular Devices
Cooperation,Sunnyvale, CA, USA) using an
excitation wavelength of 536 nm and emission
wavelength of 588 nm [21]. Fluorescence
development was measured and expressed as
percentage of the control. Data were transferred
into the graphic programme Softmax Pro (Molecular
Devices) which calculated IC50 values. Cytotoxicity
was determined using the same assay and rat
skeletal myoblast (L-6 cells). Melarsoprol was used
as standard drug for the antitrypanosomal assay
and podophyllotoxin as standard for cytotoxicity
determination.

Determination of packed cell volume (PCV)
The packed cell volume was determined using the
microhaematocrit method [22]. Blood samples were
collected before and after treatment from the tail

end of each mouse and mixed with heparin in tubes.
The mixed blood was allowed to fill the capillary
tube and the unfilled end of the tube sealed and
centrifuged at 10,000 rpm for 5 mins, for
determination of the PCV.

Determination of body weight
The body weight of the mice was determined before
the animals were infected and during treatment
using Haus top-loading balance.

Statistical analysis
The results were expressed as means ± SEM using
student t-test. Differences between means were
considered significant at P < 0.05 using one way
ANOVA [23].

RESULTS
Table 1: Results of the in vitro and cytotoxicity assay
of the leaf extract
Sample T. b.br

IC50

Cytotoxicity L-6
IC50

Extract
Melarsoprol

14.2 µg/ml
0.001µg/ml

13.6 µg/ml
0.005 µg/ml

Fig. 1 Effects of Extract on the parasitaemia on mice
infected with T. brucei brucei (P<0.05)
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Fig. 2: Effect of the Extract on the Packed Cell
Volume of the    Mice (P<0.05)

Fig. 3: The Effect of the Extract on the Body Weight
of the Mice (P<0.05)

DISCUSSION
The result of the present study revealed that Vitex
simplicifolia leaf extract exhibited mild
antitrypanosomal activity in vivo and moderate
activity in vitro.
The extract at the dose levels administered reduced
the parasitaemia level from the 4th post
commencement of treatment (Fig.1). The reduction
in the level of parasitaemia relapsed on the 6th day
of treatment for mice treated with 50 mg/kg. The
extract at the dose levels administered failed to
clear the parasites in the blood of the mice.

The mild in vivo activity of plant   extracts have been
reported [24], and may be attributed to the
metabolism of the active principle through various
metabolic processes in the animal. The high level of
parasitaemia in the infected mice could also be a
factor.  Also the moderate in vitro activity (Table 1)
of the extract may results from the animal’s
metabolic processes to activate extract with little or
no activity in vitro [25].
Many natural products exhibit their trypanocidal

activity by virtue of their interference with the redox
balance of the parasites acting either on the
respiratory chain or on the cellular defenses against
oxidative stress [26]. This is because natural
products possess structures capable of generating
radicals that may cause peroxidative damage to
enzymes that are very sensitive to alterations in
redox balance [27].
Diminazene aceturate had total clearance of
parasitaemia from the 3rd post treatment without
relapse of infection throughout the treatment
duration, while there was about 35 % reduction of
the parasiteamia between day 5-7 treatment
periods. The statistical analysis showed that
difference between the treated group and the
control group is P<0.05 in all the cases.
The changes in the PCV levels for the various
treatment groups are presented in (Fig. 2). There
was a gradual fall in the mean PCV levels starting
from the 4th day post treatment in all infected mice.
However, the reduction continued throughout the
treatment period in the mice treated with the extract.
The PCV of the mice treated with Diminazene
aceturate increased steadily from the 8th day of
treatment.
The inability of the extract to lower the parasitaemia
level could account for the reduction in the PCV
levels of the mice treated with the extract and this
explains the anaemic status of the mice throughout
the experimental period, since the degree of
parasitaemia has been linearly linked to the severity
of anaemia [28].
All trypanosome-infected mice except those treated
with diminazene aceturate showed a decline in body
weight throughout the experimental period (Fig. 3).
The reduction in body weight was drastic in the
groups treated with the extract. However, the mice
treated with the standard drug showed a gradual
increase in body weight, from the 8th day post
treatment.

CONCLUSION
The effect of the leaf extract of Vitex simplicifolia
was investigated in this present study. The results
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showed that the extract exhibited moderate activity
against Trypanosomabrucei rhodesiensein vitro and
mild effects on the level Trypanosomabrucei brucei
in vivo. Work on the effects of the solvent fractions
of the plant is ongoing in order to determine the
active principle responsible for the in vitro effect. To
the best of our knowledge no work has been
reported on this plant to this effect.

ACKNOWLEDGEMENT
The authors would like to acknowledge the
assistance of Dr. Ngongeh Lucas of the Department
of Veterinary Parasitology and Enthomology,
Michael Okpara University of Agriculture, Umudike,
Abia State, Nigeria.

REFERENCES
1. World Health Organization. Epidemiology and

control of African trypanosomiasis. Technical
Report Series. 739. 2004. WHO, Geneva.

2. World Health Organization. The control and
surveillance of African trypanosomiasis.
Technical Report Series. 881, WHO.Geneva.
1998. 113.

3. Antia RE, Olayemi JO, Aina OO and Ajaiyeoba,
EO. In vitro and invivo animal model
antitrypanosomal evaluation often medicinal
plant extracts from Southwest Nigeria. African
J.  Biotech. 2009.8(7): 1437-1440.

4. Nurulaini R, Jamnah O, Adnan M, Zaini CM,
Khadijah S, Rafiah, AI and Chandrawathani, P.
Mortality of domesticated java deer attributed to
Surra. Trop. Biomed.2007.24(2): 67-70.

5. Osma AS, Jennings FW and Holmes PH. The
rapid development of drug-resistance by T.
evansi in immunosuppressed mice. Acta
Tropica. 1992.50: 249-255.

6. Keiser J, Stich A and Burri C. New drugs for the
treatment of human African trypanosomiasis:
research and development. Trends
Parasitol.2001.17(1):42–49.

7. Anene  BM, Ezeokonkwo RC, Mmesirionye TI,
Tettey JNA, Brock JM, Barrett, MP and
Dekoning, HP. A Diminazene-Resistant Strain
of Trypanosoma brucei brucei isolated from a
Dog is Cross Resistant to Pentamidine in
Experimentally infected Albino rats. Parasit.
2006.132: 127-133.

8. Geerts S, Holmes PH, Eisler MC and Diall O.
African Bovine Trypanosomiasis: The problem
of drug Resistance. Parasitology Today.
2001.17 (1):25-28.

9. Asuzu IU and Chineme CN. Effects of Morinda
lucida leaf extract on Trypanosoma brucei
brucei infection in
mice.J.Ethnopharm.1990.30:307-313.

10. Nwodo NJ, Brun R and Osadebe PO. In vitro
and in vivo evaluation of antitrypanosomal
activity of fractions of Holarrhena africana. J.
Ethnopharmacol. 2007.113: 556 – 559.

11. Ngure RM, Ongeri B, Karori SM, Wachira W,
Maathai RG, Kabugu JK, Wachira FN. Anti-
trypanosomal effects of Azadirachta indica
(neem)extract on Trypanosoma brucei
rhodesiense infected mice. Eastern J. Med.
2009.14: 2-9.

12. Nwodo NJ and Agbo MO. Antitrypanosomal
effects of methanolic extracts of Nauclea
diderrichii (Merr) and Spathodea campanulata
stem bark. J. Pharm. and Allied Sci. 2010.7
(5):1219 – 1227.

13. Munir AA. A taxonomic revision of the genus
Viyex L (Verbenaceae) in Australia. J. Alelaide
Botanic Garden. 1987. 10 (1):31-79.

14. Wagner WL, Herbost DR. and Sohner SH.
Manual of the flowering plants of
Hawaii.Honoluli: Bishop Museum Press,USA.
1999. 256-259.

15. Keay RWJ. The trees of Nigeria. 1964. 20:340-
345.

16. Kokate CK,  Purohit AP and Gokhakle SB.
Analytical Pharmacognosy, 5th Ed.Nirali
Prakashan, India. 1997. 119-137.

17. .Lorke D. A new approach to practical acute
toxicity testing. Archives of Toxicity. 1983.  54:
275 – 287.

18. Olunkunle JO, Abatan MO, Soniran OT, Takeet
M.I, Idowu OA, Akande FA, Biobaku KT and
Jacobs EB.   In vivo Antitrypanosomal
Evaluation of some Medicinal Plant Extracts
from Ogun State,Nig.Sci. World J. 2010.
5(1):17-19.

19. Herbert WJ and Lumsden, WHR. Trypanosome
brucei: A rapid matching method for estimating
the host parasitaemia. Exp. Parasitol. 1976. 40:
427 – 431.

20. Baltz,T, Baltz, D, Giroud, C and Crockett, J.
Cultivation in a semi-defined medium of animal
infective forms of Trypanosoma
brucei,T.equipendium,T.evansi,T.rhodesiense
and T.gambiense.The EMBOJournal.
1985.4:1273-1277.

21. Räz, B., Iten, M,Grethere- Bühler, Y,
Kaminsky, R and Brun, R. The Alamar blue
assay to determine drug sensitivity of African
trypanosomes (T.b.rhodesiense and

39



6

Nwodo et al

T.b.gambiense) in vitro. Acta Tropica .
1997.68:139-147.

22. Woo PTK. Evaluation of heamatocrit centrifuge
and other techniques for the field diagnosis of
human trypanosomiasis and filariasis. Acta
Tropica. .1971. 28: 298-303.

23. Rowe P. Essential Statistics for the
Pharmaceutical Sciences. England.John Wiley
& Sons. 2007.49-80.

24. Freiburghaus  F, Jonker  SA, Nkuna  MHN,
Mwasumbi  LB. and  Brun  R. In vitro
trypanocidal activity of some rare Tanzanian
Medicinal plants. Acta Trop. 1997.67: 181-185.

25. Phillipson JD, Wright CW, Kirby GC, Warhurst
DC. Phytochemistry of some plants used in
traditional medicine for the treatment of
protozoan diseases. Abstracts, Int. Symposium
of the Phytochem soc. Of Europe; University of
Lausanne, Switzerland 1993 .L3.

26. Sepulveda-Boza S and Cassels BK. Plant
Metabolites active against Trypanosoma cruzi.
Plant Med. 1996.  62: 98-100.

27. Atawodi  SE,  Bulus  T, Ibrahim  S,  Ameh DA,
Nok  AJ, Mamman  M and   Galadima  M . In
vitro trypanocidal effect of methanolic extract of
some Nigerian Savannah plants. Afr. J.
Biotechnol. 2003.2(9): 317-321.

28. Ezeokonkwo, RC and Agu, WE. Experimental
infection of domestic rabbits with Trypanosoma
congolense. A comparative study. Nig J.
Animal Prod. 2004.  31(1): 100-111.

40



7

Nwodo et al


