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Abstract: The antiplasmodial activity of the leaves of Xylopia parviflora (Benth, L, FAM: Annonaceae) was
evaluated in dietary-controlled mice models. Mice were fed on pellets containing varying nutrient constituents
for 21 days and thereafter inoculated with Plasmodium yoelii parasites.

Results obtained showed that mice fed with normal pellets responded to treatment with chloroquine 5mg/kg and
extract 100 and 200mg/kg of body weight with suppression of 90.52, 70.23 and 86.90% respectively as
compared to those fed on protein-deficient and palm oil-supplemented pellets. There was significant decrease in
mean parasitized erythrocytes count in mice that were fed with normal food pellets compared to that of control
96hrs after treatment with chloroquine, 5 mg/kg and extract 200 mg/kg (P<0.05). However, mice that fed on
palm oil supplemented and protein deficient pellets had mean erythrocytes count that was not significantly
different from that of control 96hrs after treatment with the extract at both doses (P>0.05) but significant in
those that received chloroquine treatment (P<0.05).Parasitaemia was highest in mice that were fed with
protein-deficient pellets 72hrs after inoculation. After stopping treatment, all mice treated with chloroqune in
all groups survived 28 days. A similar observation was made with the extract at 200mg/kg, except in mice fed
protein deficient pellets where survival dropped to 60%. Based on these observations, we submit that that the
extract of Xylopia parviflora may possess some antiplasmodial activities. We also suggest the need for increase
protein supplementations and restriction of palm oil intake for effective pharmacological interventions in
malaria therapy.
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. Introduction

Malaria, an infectious parasitic disease is perhaps as old as the history of mankind. It has remained a
medical as well as a public and economic problem especially in areas where it is endemic. It has been reported
to be the cause of most debility and deaths for millions of people particularly in tropical regions of the world [1,
2, 3]. According to a 1993 report of World Health Organization (WHO), the clinical incidences of malaria are
constantly high [4]. Indeed, past and present statistics on malarial cases have revealed its worsening problems
especially in tropical Africa. This is more frightening in the face of the resurgence of malarial parasite resistance
to most existing antimalarials couple with wrong perceptions and attitudes to the disease [5, 6].Indeed,
according to the World Malaria Report released by WHO for 2012,malaria still remains one of the world’s
leading infectious Killer. It was observed that the fight against malaria in tropical Africa remains unimpressive in
spite of concerted efforts by the endemic countries in conjunction with donor agents to strengthen control of the
disease [7].

Of importance in malaria and indeed other parasitic diseases is the nutritional factor. Diets of host are
said to influence the growth and development of the malarial parasites which has been observed to influence the
outcome of antimalarial therapy. [8]. However, this observation appears contentious [9, 10]. Nonetheless; it is a
common knowledge that dietary restrictions during malarial infections are sometimes observed. However,
whether such restrictions are to speed up recovery or prevent the parasites from multiplying remains unresolved.

The use of medicinal plants to treat febrile condition is common practice and some of such plants have
shown promising antimalarial activity [11]. Indeed most of the existing antimalarials are plant products with
artemisinin from Artemisia annua L (FAM. Asteracae), being the most recent. Xylopia parvilora (Benth) is
traditionally claimed to be effective in the treatment of malaria and spp of this family have been documented
among others but not investigated [12, 13]. It grows freely in mountainous regions of Nigeria and other West
African countries [14]. It has been reported as having no significant toxicity and also found to possess some
antipyretic/analgesic properties [15, 16]. Phytochemical screening of the plant revealed the presence of
isoquinoline alkaloids [17, 18]. The present study is to evaluate its antiplasmodial effect in dietary controlled
mice models.
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Il.  Materials And Methods
2.1 Experimental Animals
Albino Swiss mice of both sexes weighing between 28-32 g were obtained from the Animal House
Unit of the University of Jos. They were kept separate and allowed free access to normal feed until the
commencement of the experiment.

2.2 Collection of Plant

The leaves of Xylopia parviflora were collected in Babale, a suburb of Jos in Jos North LGA, Plateau
State, by a herbalist, Mrs. Azamya Sule in the month of August, 2006. The leaves were identified and
authenticated by Mr. Karim of the Federal School of Forestry, Jos and a voucher specimen was prepared and
deposited in their herbarium.

2.3 Preparation of Extract

The leaves were washed, dried under the shade and powdered, 1000g of the powdered material was
weighed and soaked in 250 ml of distilled water and extraction was carried out cautiously in a Soxhlet extractor
for 72hrs. The extract was evaporated to dryness and the yield was calculated and found to be 8.93 % of dry
weight of sample. The extract was preserved at —5°C in a refrigerator until the beginning of the experiments.

2.4 Acute Toxicity Test (LDsy Determination)
The acute Toxicity test was carried to determine the LDs, of the crude extract. The graphical method of
Miller and Tainter [19] was used.

2.5 Evaluation of Antiplasmodial Activity of P. yoelli Parasites
P. yoelii parasites were obtained from the National Institute of Pharmaceutical Research and Development
(NIPRD), Abuja, FCT, by passaging in mice. They were maintained by continuous passage until the experiment.

2.6 DIETARY MANIPULATION

The mice were randomly divided into three major groups of 20mice each. The first group were fed with
normal diets daily for 21 days (Table 1). The second group were fed with red palm oil-supplemented diet
(6.5%"/\) daily ad libitum for 21 days and the third group were fed with protein deficient diets (3%"//w ) daily
for the same period. Animals in each group were further subdivided into four groups of five animals each and
their baseline mean erythrocyte counts were determined using the method described by Nelson and Morris [20].

2.7 DETERMINATION OF ANTIPLASMODIAL ACTIVITY

The 4-day test (Rane test) as described by Knights and Peters [21] was used. The mice were inoculated
with infected blood from previously infected mice collected by cardiac puncture and diluted with physiological
saline. The animal were injected intraperitonealy with 0.2 ml of the infected blood containing about 1x10’
parasitized erythrocytes, on day 3 after inoculation thin blood films were made from the tail of each mouse,
fixed with methanol, stained with Giemsa stain and examined for parasitaemia level under the microscope at
x100 magnification. Thereafter, normal saline, 1 ml/kg, was orally administered daily to mice in control groups
for 4 days. Mice in groups 2 of each dietary group were administered Chloroquine 5mg/kg orally while those in
groups 3 and 4 received the extract at doses of 100 and 200 mg/kg daily by oral route for 4 days respectively.
On the 4" day of treatment, parasitaemia levels for each mouse were determined using the method described
above and the suppression of parasitaemia in each group by the drug are extract was calculated using the

Expression: % suppression = % parasitaemia in control - % parasitaemia in treated group

% parasitaemia in control
2.8 Statistical Analysis.
Parasitaemia and erythrocytes counts were analysed statistically by analysis of variance (ANOVA) and
by student’s t-test. Differences of P<0.05 were regarded as statistically significant.

I1l.  Results

The LD50 of the crude extract (oral) was found to be 1,680 mg/kg. The effect of Xylopia parviflora
leave extract on Plasmodium yoelii progression in dietary controlled mice models are presented on tables 1,2
and 3 and also in Figure 1.

The results revealed that the extract possesses a dose-dependent antiplasmodial activity especially in
infected mice fed with normal pellets. However, the antiplasmodial effect was not significant (P>0.05) at a dose
of 100mg/kg compared to control. The antiplasmodial effect of the extract in mice fed on palm oil-supplemented
pellets (6.5%) was similar to those fed on protein-deficient pellets. Parasitaemia levels 72hrs after infection were
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highest and significant in mice fed on protein-deficient pellets and lowest in those fed on normal pellets
(P<0.05). Suppression of parasitaemia was highest and significant with chloroquine 5mg/kg in all groups and in
general highest in groups that fed on normal pellets (p<0.05). 28-days after stoppage of treatment, all mice that
received chloroquine 5mg/Kg in all groups survived (100%). A similar observation was made in mice treated
with the extract 200mg/kg, except those fed on protein-deficient pellets where survival dropped to 60%.
Animals left untreated all died (0% survival) in all groups 28 days after stoppage of treatment. (Tables 2 & 3,
Fig: 1 & 2)

V. Discussions

The antiplasmodial effect of the crude extract of X parvifora leaves was evaluated in mice models fed
pellets of different nutritional contents and infected with P. yoelii.

Three days after inoculation with parasites, parasitaema levels in mice fed with palm oil supplemented
and protein-deficient pellets were significantly higher compared to those that were fed with normal pellets (P<
0.05). This probably supports other observation that anti-oxidant nutrients such as vitamin E contained in red
palm oil as well as protein deficient-diets (kwashiorkor) favour the growth and survival of the malarial parasites
[22, 23]. Indeed protein energy malnutrition is said to be associated with greater malarial morbidity and
mortality [24]. Nonetheless, the influence of red palm oil and other tropical cooking oils on the survival and
growth of malarial parasites has been of concern but remains contentious [10] .A possible mechanism of the role
of red palm oil on malarial infection have recently been suggested by Yahya and Kadir [25]. Palm oil contains
vitamin E mainly as tocopherol and tocotrienol and these serve as anti-oxidants against oxidative stress. Studies
concerning the protective effect of vitamin E deficiency against malaria and those targeted at imposition of
oxidative stress based on the sensitivity of the malarial parasites to oxygen have revealed the need to moderate
the intake of diet with high content of vitamin E and other nutrients including iron [26, 27].

However, the suppressive effect of the extract decreased to 46.68 and 65.74 % respectively in animals
fed red palm oil and to 53.35 and 63.57 % respectively in those fed protein-deficient pellets. The suppressive
effect of chloroquine also decreased from 90.52 % in control group to 78.31 and 78.24 % in groups fed palm oil
supplemented and protein deficient pellets respectively. In spite of these, it was found that the antiplasmodial
effect of the crude extract remained significant at 200mg/Kg (P<0.05). Reports have shown that dietary
restriction is an aspect of human population adaptation to malaria and other infectious diseases [26]. Indeed
depressed vitamin E levels have been suggested to have a beneficial effect on the course of malarial infection.
Green [28] suggested that dietary adaptation of traditional cuisines in human population living in areas where
malaria is endemic augments the oxidative stress on parasitized erythrocytes. Susceptibility to oxidative stress is
a well established feature of the malarial parasites especially the asexual forms [22]. This has been exploited in
drug design leading to the discovery of anti-malarias such as ginghaosu, which acts by the imposition of
oxidative stress by generating free radicals [30, 31].

The decreased suppressive effect of both chloroquine and the crude extract in mice fed with red palm
oil or protein deficient-pellets though not significant, may suggests that the extract like chloroquine perhaps
does not impose oxidative stress on the malarial parasites. Chloroquine is believed to act by inhibiting hem
polymerase, an enzyme that the plasmodium parasite uses to polymerize and detoxifies hem liberated during
digestion of the host hemoglobin [32]. This would perhaps suggest that the use of chloroquine in infected
individuals feeding on palm-oil supplemented diets though effective, be used with moderation to prevent the
emergence of resistant strains.

It was observed that parasitaemia was highest in mice fed on Protein-deficient pellets followed by those
fed on palm oil-supplemented pellets. These were significant compared to those fed on normal pellets (p<0.05).
This perhaps suggests that malnutrition indeed aggravates malaria and underscores the need to always reduce or
restrict intake of palm oil and other antioxidants in individuals having malarial infection. During such periods
affected individuals would rely on the cellular anti-oxidant defense mechanisms of the red blood cells through
the glutathione pathway [33, 34].

V.  Conclusion
In conclusion we submit that the crude extract of Xylopia parviflora, possesses some antiplasmodial
activities that could be beneficial in the treatment of malaria. Also if this finding from animal models can be
applied to human malaria, we then suggest the need for increase dietary protein supplementation as well as
restriction or reduction of palm oil intake by individuals diagnosed with the disease in order to achieve effective
pharmacological interventions in malaria therapy.
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TABLE 1: COMPOSITION OF ANORMAL DIETARY PELLET

Ingredient Qty mg/kg %

Maize (Red) 100 20
Maize offal 200 40
Fish meal 50 10
Soya beans 50 10
Groundnut cake 50 10
Rice brand 45 9

Methionine 0.5 0.1
Lysine 0.5 0.1
Premix 2.5 0.5
Salt 1.5 0.3

TABLE 2: ANTIPLASMODIAL ACTIVITY OF XYLOPIA PARVIFLORA EXTRACT DURING
EARLY P. YOELII INFECTION IN MICE FED ON NORMAL PELLETS

G | TREATME | MEAN RBC | MEAN % MEAN % % 28-
P | NT BEFORE PARASITISE | PARASIT | PARASITIZED | PARASI | SUPPRE | DAY
INOCULATIO | D RBC 72 | AEMIA RBC AFTER 96 | TAEMIA | SSION SURV
N (X 10%MM?®) | HRS AFTER | 72hrs hrs OF | AFTER IVAL
INOCULATI | AFTER TREATMENT 96hrs
ON (X | INOCULA | X109MM? OF
105/MM3) TION TREAT
MENT
] NORMAL 47425+ 1.63 0.6558+0.18 | 13.83 0.930+ 0.29** 19.62 - 0/5
pellets+
NORMAL
SALI
Il | Normal feed | 4.6624+2.72 0.6173+0.17 | 13.24 0.0859+0.06** | 1.86 90.52 5/5
+CQ,5mg/kg
Il | Normal 46328+ 1.88 0.6338+0.29 | 13.68 0.2707+0.13* 5.84 70.23 4/5
pellets+
Extract
100mg/kg
IV | Normal 4.6951+ 1.65 0.6080+0.25 | 12.95 0.1208+0.10** | 2.57 86.90 5/5
pellets+
Extract,
200mg/kg
*=p>0.05

** =p<0.05 compared to control.

TABLE 3: CURATIVE PROPERTY OF XYLOPIA PARVIFLORA EXTRACT ON P. YOELL

INFECTED MICE FED PALM OIL SUPPLEMENT PELLETS.

GP | TREATMEN | MEAN RBC | MEAN % MEAN % % 28-
T BEFORE PARASITISE | PARASI | PARASITISE | PARASI | SUPP | DAY
INOCULATIO DRBC72hrs | TAEMIA | D RBC | TAEMIA | RESS | SURVI
N (X 108MM?) | AFTER 72hrs AFTER 96hrs | AFTER ION VAL
INOCULATI | AFTER OF 96hrs OF
ON (X | INOCUL | TREATMEN | TREAT
105/MM®) ATION T MENT
| Palm oil | 4.8234+1.67 0.7828+0.27 | 16.23 0.9517+0.27 | 19.73 - 0/5
supplemented
feed+ Normal
sale 1ml/kg
1 Palm oil | 4.8861+2.64 0.6983+0.22 | 14.29 0.2093+ 4.28 7831 | 5/5
supplemented 0.14**
feed+CQ
5mg/kg
I | Palm oil | 4.6119+1.84 0.6969+0.28 | 15.11 0.4852 + | 10.52 46.68 | 1/5
supplemented 0.17*
feed+ Extract,
100mg/kg
IV | Palm oil — | 4.7681+1.82 0.7918+0.18 | 16.61 0.3225 + | 6.76 65.74 | 5/5
supplemented 0.15**
feed+ Extract,
200mg/kg
*=p>0.05

** =p<0.05 compared to control.
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TABLE 4: EFFECT OF XYLOPIA PARVIFLORA EXTRACT INFECTED MICE FED PROTEIN

DEFICIENT PELLETS
GP | TREATMENT | MEAN EEC | MEAN £ MEAN £ £ 28-DAY
BEFOEE PARASITES PARASITISED PARASITISED | PARASITISED | SUPPEESSION | SUEVIVAL
INOCULATION | REC 71 HRS | RBEC 72hrs | EBC AFTEER | RED AFIER
X 102407 AFTER AFTER O6hrs OF | 96hrs OF
T.\IDCL‘LAIID.\I INOCULATION | TREEATMENT TEEATMENT
X 1040
I Protzin 4.1626 = 2.69 0.8605z0.22 20.67 0.9816=0.28 21358 - 0/5
deficiant
Pallats +
Normal salins
Imlke
I Protzin 415332186 0.7954 =028 1915 0.2129=0.14== [ 513 7824 35
deficiant
Pellsts + CQ
imgke
IIT | Protsin 418382251 0.7985x0.32 19.11 04603z 0.18* 11.00 3333 3/5
daficient
Pallats
+Extract,
100mgks
IV | Protein 411732193 07637 20.17 18.60 03538z 0.12% B.39 63.57 35
daficiant
Pallats
+Extract,
200mgks
*=p>0.05
** = p<0.05 compared to control.
25 _|__
20 | T
15
w Momal pelets
IIIII .
::::: __|—- 8 PalmOil Supplerrented Pellets
N m Protein Deficient Pellets
10 L1
i
I:I:I
L]
i T =
it =
5 —
i =l _
i — T
I:I:I I:I:I | —
IIIII IIIII | —
HHE — I —
0 N — =
72hrs after inoculation Control extract 1000mgikg  extract 200mglkg

Fg 1: Parasitaemia level (%) 72 hrs after iboculation (panel A) and after 96 hrs of treatment (Panel B)
with CQ and Extract, 100g 200mg/kg. (P<0.05 ANCVA vb control.)
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