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ABSTRACT

The bioactive ingredients in most malarial drugs only reduce plasmodium load during chemotherapy. No anti-malarial drug
replenishes the red blood cells destroyed by Plasmodium. This creates a need to incorporate bioactive components with
haematinic property in malaria therapy. This study aimed to assess the effect of T. occidentalis leaf extract on packed cell volume
(PCV) of rats with malaria-induced anaemia. Anaemia was induced in the rats by inoculating them with Plasmodium berghei. The
effect of the plant extract on the PCV of the rats was determined alongside a negative and a positive control. Also, the effect of
varying doses of the extract on PCV of the rats was determined. T. occidentalis leaf extract produced a 22 % increase in the
post-inoculation PCV of rats. The negative and positive control groups showed a 37 % and 25 % decrease, respectively, in PCV.
Also, PCV increased with increase in extract dose administered.
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1. Introduction
Malaria has remained a major public health challenge worldwide especially in the tropical parts of Africa.1,2 It is an infectious
disease caused by Plasmodium species and is characterized by
fever, headache, sweating, anaemia, occasional seizures, and
other related symptoms.3 In tropical Africa, most cases of malaria
are due to Plasmodium falciparium.4 When malaria is not treated
promptly it can lead to anaemia and maternal death in pregnant
women.3 The disease impacts negatively on the learning abilities
of its victim, especially children and reduces the working abilities of affected individuals.1,5
Anaemia is a common complication associated with malaria.5
Depending on the severity, its symptoms may include pale
skin, fatigue, weakness, breathlessness, frequent headache and
others.6
There are several types of anaemia. Anaemia may be aplastic if
there is a production defect in the red blood cells (RBC),
megaloblastic – if there is a maturation defect of RBC,
thalassaemic – if there is a genetic defect of the haemoglobin,
haemolytic – if there is an excessive physical loss of RBC7 just to
mention a few. This study addresses the haemolytic anaemia
induced by malaria. Some of the chemotherapeutic drugs available for the treatment of malaria such as Primaquine and
tafenoquine have been reported to cause haemolytic anaemia in
people with glucose-6-phosphate dehydrogenase deficiency.8
Treatment for haemolytic anaemia may vary depending on the
cause of the illness and it may include blood transfusions,
corticosteroid medicines, rituximab 9 among others.
The role of Artemisinin in malaria treatment is to reduce the
parasite load during treatment, as it is not anti-anaemic. The
plasmodium life cycle involves the rupture of erythrocytes to
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release merozoites which reinfect other RBC in repeated cycles,
causing continuous red cell lysis so that malaria-induced anaemia ensues. Studies have shown that excessive destruction of
RBC during a bout of malaria and even during treatment causes
mild to severe anaemia, a situation which makes recuperation
from malaria even more difficult and stressful on the patient.
Reduction of the RBC leads to a decrease in the capacity to work,
increased maternal and child mortality and impaired neurocognitive function in children.10 This is perhaps a justification for
some of the studies 11 conducted to rapidly raise the levels of RBC
in anaemic persons.
Telfairia occidentalis is cultivated in west Africa12,13 and commonly known as fluted pumpkin or Ugwu in Nigeria.14 Several
studies15–25 have been carried out on the therapeutic potentials
of T. occidentalis. One study26 reported the effect of diet formulations of the air-dried leaves of T. occidentalis on haematological
parameters in rats. However, it is not known whether or not the
aqueous extract of the leaves will have any significant effects on
haematological indices.27 PCV is the volume percentage of red
blood cells in the blood and the value depends on the number
and size of red blood cells.28 An abnormally low PCV may be indicative of anaemia. This study aims at evaluating the effect of T.
occidentalis aqueous leaf extract on PCV in rats with malaria-induced anaemia and the effect of varying dosage of the extract on the PCV.
2. Experimental
2.1. Materials and Sample Preparation
Fresh leaves of T. occidentalis were collected from a vegetable
garden in Kokona, Nasarawa state in Nigeria and authenticated
by a botanist in the national institute of pharmaceutical research
and development (NIPRD).
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The leaves were washed, rinsed with distilled water and airdried. 250 g of the air-dried leaves were macerated in distilled
water for 24 h and then filtered. The filtrate was further concentrated at 85°C using a hot water bath to give T. occidentalis leaf
extract.
Four grams (4 g) of air-dried T. occidentalis leave sample was
pulverized in a porcelain mortar and 2 g of the ground sample
was ashed in a muffle furnace. The resulting ash was then
digested using concentrated HCl. The solution was then analyzed in duplicates for the levels of Fe, Ca, Mg, Zn, K, Na and Pb
using an atomic absorption spectrophotometer (SOLAR 929
Unicam A.A. Spectrophotometer, UK) and the mean values
reported.
2.2. Effect of Telfairia occidentalis Leaf Extract on PCV in Rats
with Malaria-induced Anaemia
Thirty-five (35) winstar albino rats were used as animal models
in this study. The rats were divided into 7 groups, each group
comprising of 5 rats. Groups 1, 2 and 3 served as the negative control, positive control and experimental group, respectively, while groups 4, 5, 6 and 7 served as dosage group. The
mean baseline PCV (pre-inoculation PCV) of all groups were
measured with a microhematocrit and recorded. All groups
were then inoculated with P. berghei and the parasite was
allowed to fully develop in the hosts before commencing
measurement of post-inoculation PCV at intervals of 24 h.
The change in PCV was calculated for groups 1, 2 and 3 using
Equation (1).
PCV on day 5 – PCV on day 1
× 100% (1)
Change in PCV =
PCV on day 1
Two milligrams per kilogram body weight (2 mg/kg)
artesunate was dissolved in distilled water and administered to
groups 2 and 3 followed by the administration of 200 mg/kg
T. occidentalis extract only to the experimental group. The mean
post-inoculation PCV was measured in duplicates for five consecutive days and statistically compared using t-test.
2.3. Effect of Telfaria occidentalis Leaf Extract Dosage on PCV
in Rats with Malaria-induced Anaemia
The experimental procedure described above was repeated for
groups 4 ,5, 6 and 7 except that no control group was required
and varied dosages of the aqueous extract was used. The aqueous
extract doses administered were 100, 200, 300, and 400 mg/kg to
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the groups, respectively. All groups were monitored closely and
their PCVs determined in duplicates and the mean recorded.
3. Results
The mineral composition of T. occidentalis aqueous leaf extract
is presented in Table 1. The abundance of the mineral elements is
in the order; K > Fe > Ca > Mg > Zn > Na > Pb.
The baseline PCV, as well as the PCV of rats after administering
T. occidentalis aqueous leaf extract (post-inoculation PCV)
are presented in Table 2, where it can be seen that the postinoculation PCV in the negative and positive control groups
declined progressively from day 1 to day 5 (i.e. from 39.4 to
25.0 % and from 40.8 to 30.6 %, respectively). Also, the postinoculation PCV of the experimental group (group administered
with the plant extract), increased progressively from day 1 to day
5 (from 42.0 to 51.2 %).
The effect of varying doses of the extract on PCV in rats with
malaria-induced anaemia is presented in Table 3. The baseline
PCV of groups administered with 100, 200, 300 and 400 mg/kg
(51.00, 50.80, 52.20 and 51.20 %, respectively) increased to 43.20,
51.20, 52.60 and 53.80 %, respectively, on day 5.
4. Discussion
Although the concentration of K in the extract is highest, Fe is
the element of erythropoietic importance as it is a crucial component of the haemoglobin needed to form red blood cells in bone
marrow.14 Such a high level of Fe in the extract, is indicative of its
potential ability to boost Fe levels in the experimental subjects29
and hence RBC production in animal subjects with malariainduced anaemia. This observation may have been responsible
for the marked increase in PCV of rats administered with the
extract as seen in Table 2. This is consistent with reports that iron
is needed for the formation of haemoglobin,14 which aid the
formation of RBCs.
As seen in Table 2, post-inoculation PCV in both the negative
and positive control groups continued to decline progressively
from day 1 to 5. At day 5, both control groups had shown a 37 %
and 25 % decline in post-inoculation PCV, respectively. Conversely, the post-inoculation PCV of the experimental group
increased progressively from day 1 to day 5, showing that the
extract produced a 22 % increase in post-inoculation PCV on day
5 compared with day 1. Also, in the experimental group, the
extract elevated the post-inoculation PCV on day 5, to a value

Table 1 Mineral content of Telfaira occidentalis aqueous leaf extract.
Mineral
Concentration (ppm)

Fe

Ca

Mg

Zn

K

Na

Pb

7.403 ± 0.030

4.927 ± 0.010

3.000 ± 0.001

1.950 ± 0.011

41.500 ±0.002

0.950 ± 0.021

0.091 ± 0.001

KEY: Results are presented as mean ± standard deviations of duplicate determinations (n = 2).
Table 2 Baseline and PCV in rats following treatment with Telfaira occidentalis aqueous leaf extract.
Group

1
2
3

Baseline PCV (%)

Post-inoculation PCV (%)

Change in PCV (%)

Day 0

Day 1

Day 2

Day 3

Day 4

Day 5

52.20 ± 2.16
52.00 ± 4.30
50.80 ± 2.86

39.40 a ± 1.14
40.80 a ± 0.84
42.00 a ± 1.64

36.00 a ± 3.03
38.00 a ± 1.67
44.80 b ± 1.30

33.40 a ± 1.34
36.50 a ± 1.57
47.00 c ± 1.52

29.00 a ±1.36
34.00 a ±1.58
50.00 c ± 1.22

25.00 a ± 0.70
30.60 a ± 1.14
51.20 c ± 1.48

KEY: Results are presented as mean ± standard deviation of duplicate determinations (n = 5).
Group1 (Negative control) = inoculated with P. berghei + standard rat feed + potable water.
Group 2 (Positive control) = inoculated with P. berghei+ arthesunate anti–malaria + standard rat feed + potable .water
Group 3 (Experimental) = inoculated with P. berghei + arthesunate anti-malaria dosage + standard rat feed + Potable water+ T. occidentalis 200 mg/kg.
Means with identical superscripts within a row are not significantly different at P = 0.05.

–37 %
–25 %
+22 %

RESEARCH ARTICLE

C.O. Ikese, S.T. Ubwa, S.O. Adoga, S.I. Audu , M.I. Kuleve F.O. Okita and A. Okoh,
S. Afr. J. Chem., 2020, 73, 51–54,
<https://journals.co.za/content/journal/chem/>.

53

Table 3 Effect of extract dosage on PCV in rats with malaria-induced anaemia.
Group

4
5
6
7

Baseline PCV (%)

Post-inoculation PCV/%

Day 0

Day 1

Day 2

Day 3

Day 4

Day 5

51.00 ± 1.00
50.80 ± 2.86
52.20 ± 3.34
51.20 ± 6.42

40.00 ± 2.45
42.00 ± 1.64
42.50 ± 1.82
41.60 ± 3.74

40.70 ± 2.36
44.80 ± 1.30
45.00 ± 2.28
45.30 ± 3.03

42.00 ± 2.16
47.10 ± 1.52
49.00 ± 1.64
49.20 ± 2.70

42.50 ± 1.73
50.00 ± 1.22
51.40 ± 1.67
52.00 ± 2.86

43.20 ± 1.89
51.20 ± 1.48
52.60 ± 1.52
53.80 ± 1.30

KEY: Results are mean ± standard deviations of duplicate determinations (n = 5).
Group 4 = P. berghei + arthesunate anti-malaria dosage + standard rat feed + potable water + T. occidentalis100 mg/kg.
Group 5 = P. berghei + arthesunate anti-malaria dosage + standard rat feed + potable water + T. occidentalis 200 mg/kg.
Group 6 = P. berghei + arthesunate anti-malaria dosage + standard rat feed + potable water + T. occidentalis 300 mg/kg.
Group 7 = P. berghei + arthesunate anti-malaria dosage + standard rat feed + potable water + T. occidentalis 400 mg/kg.

that is 0.8 % higher than the baseline PCV. The observed 22 %
increase in post-inoculation PCV is higher than the 13 % increase
in PCV reported by Toyin et al.27 following a 7 day feeding trial in
a related study. Thus, it can be said that T. occidentalis extract
increases the PCV of rats with malaria-induced anaemia. A
statistical comparison of the mean PCVs of the control and
experimental groups on day 5 (i.e 30.0 % and 51.0 %, respectively) by t-test showed that the difference between both means
were significantly different at P = 0.05 and d.f. 49, as the calculated t-value (20.33) was greater than the critical t-value (2.303).
In Table 3, the post-inoculation PCV of all dosage groups
increased progressively through day 1 to 5; however, these
increases were only marginal when compared to respective
baseline values. In any case, by day 5, the recorded PCVs
were found to be in the order; Group 7 > Group 6 > Group 5 >
Group 4, thus implying that the extract’s ability to increase PCV
in rats with malaria-induced anaemia is dose-dependent.
5. Conclusion
The results of this study indicate that the aqueous extracts of
the leaves of T. occidentalis may boost RBCs production during
infection with Plasmodium. The extracts may have a direct effect
on the body system that produces blood cells and contains constituent(s) that could stimulate the formation and secretion of
erythropoietin and hematopoietic growth stem cells. This
suggests that the aqueous extracts of the leaf of this plant possess
haematinic properties, which is potent in boosting and enhancing PCV of a rat with malaria-induced anaemia.
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