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Abstract: Bioassay guided-fractionation of Mitragyna ciliata Aubrev and Pellegr (Rubiaceae) ethanolic root

extract at 100 mg kg~ in T. brucei infected rats indicated that the bioactive constituent reside is present in the
butanol fraction (inhibition = 66.61%). In vitro investigation of the extract revealed that it had low (25.55%)
antioxidative property. Chemical analysis of the active fraction showed that it consists of alkaloids. The
extract’s fraction had no effect on the heamatological profile of treated rats which remained consistent with the

major characteristics of trypanosomiasis-anaemia, leucocytopaenia and thrombocytopaenia. Results of the

in vivo evaluation of calcium concentration showed a significant difference (p<0.05), between the active butanol
fraction (2.53+0.036 mmel L") and the untreated/infected (17.79+0.034 mmoel L ™). A cormrelation existed between
calcium concentration and parasiteamia in the active fraction (r = 0.40, p = 0.488) and the mfected/untreated
(r=-0.60, p = 0.29). These observations suggest that the active agent had an effect on the calcium metabolism

1n the animals which was deleterious to the parasites.
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INTRODUCTION

Combating trypanosomiasis or sleeping sickness is
still a major health challenge in sub-Saharan Africa.
Trypanosomiasis caused by flagellated protozoa
parasites-trypanosomes; infects both humans
livestock and is a reemerging disease (WHO, 2000
Scovil et al, 2001, Mishina et al., 2007). Ammal
trypanosomiasis causes an estimated economic loss of
US$4.5 hillion each year (TDR, 2005). The search for
and the prospects of
prophylactic immunisation are poor since the parasites
change their surface coat to evade the host immune
system 1 a process known as antigenic variation
(Burchmore et al., 2002). Existing trypanocides are
faced with drug resistance, toxicity and a lack of
guaranteed supply (Burchmore et al., 2002; De Koning,
2001). Drugs remain the principal means of intervention.
Many potentially good biochemical targets for drugs have
been identified, some of these have been validated and
lead compounds developed (Mottram and Coombs, 1999).
The infection contributes to poverty more through its
effect on livestock than through its effects on humans.
This makes it expedient for scientists to intensify the

and

vaccines remains elusive

search for leads from medicinal plants used i ethno
medicine for the treatment of trypanosomiasis. Finding
trypanocides from medicinal plants offers a real hope for
the control and management of this disease, within the
context of the economies of the countries to which this
disease is endemic.

Traditional medicine practitioners in Nigeria use
many plants for the treatment of sleeping
These plants need to be exploited for new and efficient
medicines that are less expensive and therefore affordable
to the poor and affected population. A number of these
plants have been reported in literature to exhibit
trypanocidal activity {(Wurochekke and Nok, 2004
Atidehou et al., 2004, Atawodi, 2005), but most of these
plant extracts have not been evaluated for their various
biochemical effects in vivo.

Mitragyna ciliata Aubrev and Pellegr (Rubiaceae)
is a plant used by traditional healers in South-Fastern
Nigeria for the treatment of trypanosomiasis
(Ogbunugafor et al., 2007). Ow earlier studies of the
in vivo trypanocidal activity of the root extract of this
plant corroborated this practice (Ogbunugafor et al., 2005,
2007). The aim of this present study is to evaluate the
effect of fractions of M. ciliata

sickness.

root extract on
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heamatological parameters and determine the effect of
the active fraction on serum Ca®™ concentration, in order
to understand the basis for its activity.

MATERIALS AND METHODS

Plant preparation: The fresh root of the plant was
collected m August and authenticated at the Forestry
Research Institute (FRIN) Thadan, Nigeria, by Mr. Felix
Isang and Mr. T.K. Odewo, respectively. Plant specimen
with No. FHIL: 106999 Mitragyna ciliata Aubrev Pellerg
(Rubiaceae local name Abura) was deposited at the FRIN
herbarium.

Animals: Tn this study, 25 male Swiss albino mice
welghing about 20.0 g and 60 Wistar rats of mixed sexes,
weighing between 200-250 g purchased from the animal
house of College of Medicine, Umversity of Lagos, were
used for the experiment. The ammals were housed in
standard mouse and rat cages and were mamtained on
standard pellet diet and water ad libitum and were
acclimatised for 2 weeks.

Chemicals and solvent: All chemicals and solvents were
supplied by Sigma-Aldrich Chemical Company, Germany.
Reference drug Somorenil®-diminazine diaceturate was
supplied by Eagle Chemical Company Ltd., Tkeja, Nigeria.

Extraction of plant material: Three hundred grams of
air-dried powdered root bark were extracted with
ethanol/H,O (8:2) by cold extraction for 72 h. This process
was repeated several times to remove the extractable
components. Combined extracts was evaporated to
divness under reduced pressure below 40°C  to yield
2034 ¢.

Phytochemical analysis: Phytochemical analysis of the
crude extract of the plant was performed by the method of
Sofowora as described by Edeoga et al. (2005). Test for
presence of alkaloids, glycosides, tanmns, sapomins,
flavonoeids, were carried out.

Free radical scavenging activity of M. ciliata: The
scavenging activity of 1, 1-Diphenyl-2-picrylhydrazyl
(DPPH) free radical by M. ciliata extract was determined
according to the method reported by Gyamfi et al. (1999).
M. ciliata ethanolic root extract was prepared in 50 mL
methanol, to yield concentrations of 0.02, 0.04, 0.08 and
0.1 mg mL.~". Bach concentration was mixed with 100 mL
of 0.1 mM DPPH-ethanol solution and 450 mL of 50 mM
Tris-HCI buffer (pH 7.4). Methanol (50 mI) alone was used
as negative control and Vitamin E was used as positive
control in this experiment. The reaction mixtwe was
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incubated for 30 min at room temperature. The reduction
of the DPPH free radical was measured by reading the
absorbance at 517 nm.

Fractionation of extract: The extract was fractionated by
the method of Wu et al. (2005). This method mvolved
successive extraction by increasing polarity with n-
Hexane, chloroform, ethyl acetate, saturated n-butanol
and water. Hach extract was evaporated to dryness under
reduced pressure to yield n-Hexane fr (4.16 g), CHCL, fr
(5.59 g) EtOAc fr (6.90 g), BuOH fr (1.46 g) and H,0 fr

(2.0g).

Animals studies

Acute toxicity test of crude extract: Determination of the
dose of root extract of M. ciliata that would kill 50% of
animal population (L.LD) was undertaken according to
the method of Litchfield and Wilcoxon as described by
Ajietal (2001). Five groups of 5 mice each of male albino
mice were used for the study. They were fasted overnight
with water ad libitum. Doses of 500, 1000, 2000, 4000 and
8000 mg kg~ were administered crally with the aid of a
cannular. Anmimals were observed for 24 h and mortality
was recorded. The LD, was calculated by probit analysis
method.

In vivo antitrypanosomal evaluation

Test organism: Parasites 7. brucei brucei were obtained
from field isolates from cattle at the Department of
Veterinary Parasitology and Entomology, University of
Nigeria Nsukka. They were maintained by continuous
passaging in the laboratory until needed.

Trypanocidal screening of crude extract: Highteen Wistar
rats grouped into 3 groups of 6 rats each were used fur
trypanocidal screemung of M. ciliata crude root extract.
The animals were moculated with approximately 10°
trypanosomes per milliliter of bloed using phosphate
buffer saline and infection was allowed to establish for 5
days. Two groups served as test and positive
control (i.e., Reference drug-diaceturate). A third group
served as negative control (untreated). The extract was
dissolved in 5% carboxyl-methyl cellulose and
administered at a dose of 50 mg kg ' for 5 days.

Trypanocidal evaluation of fractions: Seven groups of 6
rats each and were inoculated with 10° trypanosomes per
milliliter of blood using phosphate buffer saline. After 5
days, the ammals were administered with the test
compounds (extract fractions) and reference drug
(diaceturate). A group served as negative control (i.e.,
infected/untreated). The fractions admimstered were n-
Hexane, Chloroform, Ethyl Acetate, saturated n-Butanol
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and Water. The n- Hexane and Chloroform fractions were
dissolved in 1% tween 20, while other fractions were
dissolved in 5% CMC. The fractions were admimstered
orally, to the infected rats at a dose of 100 mg kg™ for
5 days. Reference drug was administered at 3.5 mg kg™
also for 5 days.

Monitoring and parasiteamia estimation: Parasitearma of
each rat was monitored during the administration of the
extracts and dirug and the levels were estimated by Rapid
Matching Method of Herbert and Lumsden as described
by Atawodi (2005). Parasiteamia levels were compared
with untreated control animals and percent inhibition of
parasites assessed by the formula 100- [parasiteamia of
test/parasiteamia of untreated x 100]. Assessment of the
extracts and fractions was also based on survival periods
of the animals.

Biochemical analysis

Heamatological evaluation: The heamatological analysis
of infected and treated animals was carried out using
automated heamatology analyser (Coulter A T.diff,
Beckman coulter, Miarmi, USA.). The Packed Cell Volume
(PCV) was determined using standard micro-haematocrit
method. White blood cell count was determined by
haemocytometer method.

Determination of calcium concentration: Calcium
concentration in mmol I.™' was estimated by the method
of Moorehead and Briggs as described by Ledwaba and
Roberson (2003) using commercially available kit supplied
by Biolab S.A. UK.

Statistical analysis: Data was analyzed with Medcalc
statistical package of Microsoft Excel Values are
means+SEM. The level of significance was determined
using student’s t-test and correlation test was by Ranl’s
correlation.

RESULTS
The drugs/extract ratio of ethanolic root bark extract

M. ciliata was 1:15, while the phytochemical screening
revealed that it consisted of alkaloids, cardiac glycosides,

flavonoids and saponins. Evaluating the extract for the
scavenging activity revealed a low
antioxidative property with average mbubition of
25.25+0.090 compared to vitamin E 82.84+0.334 (p<0.05)
(Fig. 1).

Preliminary screening of the root extract showed a
significant mbitory effect (54.24%) at a dose of
50 mg kg™' in 7. brucei infection. The bicassay guided-
fractionation at a dose of 100 mg kg™ of M. ciliata root
extract in the infected rats, as indicated in Fig. 2 showed
that the butanol fraction was the most active (66.61%)
Table 1 m comparison with the reference drug group
(77.03%). As also shown in Fig. 2, the n-hexane,
chloroform and the aqueous fractions were inactive while
ethyl acetate fraction showed slight activity.

free radical
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Fig. 1: Free radical scavenging activity of M. ciliata
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Fig. 2: Parasitemia of fractions treated rats

Table 1: Heamatological indices of fractions A cifiata extract in T brucei infection

Fractions PCV (%) HB (gdL™" WBC () Platelets (x10°) Lymphocytes Neutrophils
Uninfected/Untreated 38.00£2.40 13.804+2.30 29004+132.40 200.07+£2.30 50.0243.40 49.08+2.90
Untreated 21.004+2.35% 6.98+0, 77* 4300+254.90" 170.2044.90% 46.40+1.44 53.60+1.44
Pet ether 19.20+2.20% 6.40+0.73% 3360+156.80% 138.00+2.55* 47.40+£1.60 52.40+1.63
Chloroform 25.004+2.15% 8.3440. 72* 4100+291.55" 115.0047.07% 42.20+2.27 57.40+£2.46
Ethyl acetate 22.40+£1.54 % 7.47+0.51%* 3400+187.00% 117.00+7.68* 43.80£2.63 56.20£2.63
Butanol 19.2042.20% 6.47+0.29% 3940+337.05% 118.0049.03 % 43.40+£2.10 56.60+2.06
Water 18.40+1.57% 6.1340.52%* 3340+187.10% 146.60+1.57* 45.60£2.06 54.40+£2.46

*Rignificantly higher, *Significantly lower
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Fig. 3: Serum calcium concentration (mM L™ in
M. ciliata treated rats

There was a significant decrease (p<0.0001) m PCV 1n
all fractions. WBC showed a significant increase (p<<0.003)
and a decreased (p<0.0001) platelet count m all the
fractions (Table 1). Calcium concentration in the active
fraction and the crude extract treated rats was
significantly lower than the untreated (negative control)
(Fig. 3). There was a correlation between calcium
concentration and parasiteamia in the active fraction
treated animals (r = 0400, p 0.488) and the

infected/untreated (r = -0.60, p = 0.29).

DISCUSSION

The type of M. ciliata root extract prepared and
evaluated in this experiment was informed by the method
of preparation used by traditional healers, which 1s the
ethanolic cold extraction. The low antioxidative property
shown by the crude extract of M. ciliata suggests that
it might have acted as a prooxidant in vivo. This is
supported by studies that plant extract effect their
trypanocidal activity by creating oxidative  stress
(Moura et al., 2001; Atawodi et al, 2003; Hoet et al.,
2004).

Mitragyna species have been reported to be rich in
alkaloids especially those with conjugated double
bonds like the indoles and oxidoles. Many of these
alkaloids such as mitraphylline, mitagymnine, ciliaphyline,
rotundifoline, etc., have been isolated (Dongmo et al.,
2003; Matsumoto et al., 2005).

The heamatological mdices of the fractions treated
rats revealed that they did not have a major effect on the
main features of trypanosomiasis. The observed aneamia
(Naessens et al., 2005) in all fractions is consistent with
the disease and might also be due to oxidative stress
created by the fractions (Ogbunugafor ef al., 2007). The
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increased WBC count (leucocytopeania) and decreased
platelets count (thrombocytopeama) are also major
characteristics of trypanosomiasis (Kagira et al., 2006)
that were not affected by the fractions.

The 8-fold increase in Ca* concentration in the
infected rats compared to uninfected, crude extract and
active fraction treated rats underscores the important role
Ca* which is compartmentalized in organelles called
acidocalsisomes (Buchanan et al, 2005), plays in
T. brucei infection (Nikolskaia et al, 2006). Indirect lines
of evidence implicate Ca™ as an important component in
the control of T. &rucei infection (Decampo and Morenso,
2001). The effect of the butanol fraction on serum Ca™
concentration in the mfected ammals might partly explain
its trypanocidal activity. This is further substantiated by
previous experimental evidences that Ca™ potentiate the
lethal effect of certain trypanocides such as melansoprol,
SHAM and HDL (Gustave and Vincenza, 2000).
Furthermore, Ca™ binding proteins have been purified
from T. brucei, where they serve as intracellular Ca*
buffers and mediate cellular response to Ca” signals
(Maldonado et al., 1999; Gustavo and Vincenza, 2000;
Buchanan et al., 2005).

According to Hool and Corry (2007), oxidative stress
could affect calcium channels in mammals. Our previous
studies revealed that oxidative stress was created in the
active fraction due to a decline in catalase activity
{(Ogbunugafor et af., 2007). This 1s further buttressed by
our studies that showed a weak correlation (r = 0.400,
P 0.488) between
parasiteamia 1 the active fraction treated animals. There
was also moderate negative correlation (r = -0.60, p = 0.29)
between calcium concentration and parasiteamia in the
infected/untreated.

The conclusion from these findings is that M. ciliata
active fraction reduced calcium concentration in 7. brucei
infected animals which might be one of the reasons for its
trypanocidal activity.

calclum concentration and
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