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Abstract

Background: The folkloric claim that Cnidoscolus aconiti-
folius (Chaya) could ameliorate anaemia requires scientific
revalidation in anaemic models.
Objective: The aim of this study is to investigate the anti-
anaemic effect of Cnidoscolus aconitifolius on cyclophos-
phamide-induced anaemia in rats.
Methods: The leaves of Cnidoscolus aconitifolius were
collected, dried and extracted with ethanol. Twenty five
Wistar Albino rats weighing 120–180 kg were used.
Anaemia was induced in groups 2, 3, 4 and 5 with a single
injection of cyclophosphamide, while group 1 served as a
negative control without anemia and was treated with
0.5 mL of normal saline, Group 2 rats were treated with
100 mg/kg body weight of Cnidoscolus aconitifolius. Group
3 rats were treated with 500 mg/kg body weight of Cnido-
scolus aconitifolius. Group 4 served as the positive control
rats and was treated with 0.5 mL of normal saline. Group 5
which served as the standard control rats and were treated
with 5 mg/kg body weight of standard drug Chemiron. The
treated lasted for two weeks during which blood samples
were collected from each rat for haematological analysis.
Results: The result shows that hematological parame-
ters were elevated in groups 2, 3 and 5 rats treated

with 100 mg/kg and 500 mg/kg body weight of ethanol
extract ofCnidoscolus aconitifoliusandchemiron respectively.
Conclusions: Ethanol leaf extract of Cnidoscolus aconiti-
folius at a graded dose of 500 mg/kg body weight had
higher ameliorative effect on the haematological parame-
ters of cyclophosphamide-induced anemia in rats.

Keywords: anaemia; Cnidoscolus aconitifolius; cyclophos-
phamide; haematinic; rat.

Introduction

Anaemia is a common nutritional deficiency disorder and
global public health problem in both developing and
developed countries with major socio-economic conse-
quences. Anemia has attained epidemic proportions
worldwide with about two billion patients estimated to
suffer from anaemia worldwide and it is reported to ac-
count for three quarters of one million deaths a year in
Africa and South-East Asia [1]. Anaemia can be defined as
the reduction in the number of circulating erythrocytes or
haemoglobin concentration (Hb) or both below the normal
values in the peripheral circulation [2]. The condition is
usually accompanied by hypoxia due to a failure to meet
tissue oxygen demand and could also result in increased
susceptibility to infection. Anaemia impairs virtually all
bodily function and this results in multiple organ distur-
bances including mental and physical fatigue [3].

Despite causing such high levels of disability, the
public health community does not pay optimum attention
to this condition. This lack of prioritization may be partly
due to the conception that anaemia is a clinical sign that
occurs sequel to other infectious and non-infectious dis-
eases [1]. In developing countries, mild to moderate
anaemia are often overlooked and ignored with the notion
that once the pathological processes are addressed, the
bone marrow takes care of the anaemia. However, this
might not be true for severe anaemia which in most cases
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is life-threatening. In general, the medical treatment of
anaemia is very expensive and may require the use of
haematinic, blood transfusion, erythropoietin therapy or
even bone marrow transplant depending on the severity of
the anaemia. The potential role of medicinal plants as he-
matinic agents is supported by the ethno-medicinal sur-
veys and traditional folkloric beliefs. In Nigeria, the use of
herbal concoctions to treat anaemia is becoming increas-
ingly popular because it is considered to be more readily
accessible and economically viable compared to the use of
orthodox medicines.

Cnidoscolus aconitifolius also known as chaya is a fast
growing, drought-resistance and heavy rain tolerant
perennial shrubwhich ismostly usedworldwide because of
it high nutritive and numerous medicinal values. It belongs
to the family Euphorbiaceae, subfamily Crotonoidea and
tribe Manhotea [4, 5], it is cultivated year-round due to its
ease of propagation and its resistance to adverse weather
conditions [6]. The leaves of Cnidoscolus aconitifolius
(Figure 1) are commonly crushed using water and taken to
cure anaemia. Many of the locals swear by its potency in
increasing haematological parameters (especially packed
cell volume) few days after the use of this decoction.

Various agents has been used to induce anaemia in
experimental models, the most common agents includes
phenylhydrazine and cyclophosphamide. Cyclophospha-
mide (CP) is an alkylating agent used as an immunosup-
pressive or cytotoxic drug in cancer chemotherapy either
alone or in combination with other drugs [7, 8]. The major
adverse effects of cyclophosphamide therapy include hae-
matological disorders, infertility, haemorrhagic cystitis,
secondary malignancies and gastrointestinal disorders [9].
On average, over one third of patients become fatigued and
anemic after three cycles of chemotherapy [10].

Although existing studies on C. aconitifolius leaves
suggest that the plant has anti-anaemic effects [11–13], but
studies on the potency of this plant as a remedy to cyclo-
phosphamide induced anaemia have not been reported and
hence this recent work. The aim of the study is to investigate
the anti-anaemic effect of ethanol leaf extract of Cnidoscolus
aconitifolius on cyclophosphamide-induced anaemia in rats.

Materials and methods

Chemicals and reagents

All chemicals and reagents used were of analytical grade. Cyclo-
phosphamide was purchased from CELON®, India.

Ethical approval

Approval for this study was sought and obtained from the ethical
committee for animal use, Faculty of Veterinary medicine, University
of Ilorin, Ilorin.

Plant collection and identification

The fresh leaves of the plant were harvested in August from Tanke in
Ilorin south local government area of Kwara state. The plant was
authenticated at the Herbarium of the Department of Plant biology,
Obafemi Awolowo University, Ile-Ife, Osun state, Nigeria. Air-dried
powder (1 kg) ofC. aconitifolius leaveswas extracted and the powdered
sample stored for further use.

Experimental animals

A total of fifty (25) wistar albino male and female rats weighing be-
tween 120 and 180 gwere obtained and kept in well aerated laboratory
cages in the Animal house, Veterinary teaching hospital, University of
Ilorin, Kwara state, Nigeria. The animals were allowed to acclimatize
to the laboratory environment for a period of two weeks before the
commencement of the experiment. They were fed with water and
grower mash from Vital Feed ad libitum.

Preparation of ethanol leaves extract

The preparation of the ethanol plant extract was carried out as pre-
viously described [14]. 70% ethanol was prepared and one L of the
ethanol was used to dissolve 100 g of the leave powder. The prepared
solutions were allowed to stand for 48 h. Each extracted solution was
filtered off using a Whatman®

filtered paper (Cat no. 1001 125) of pore
size 125 mm. The extracted solution was concentrated by distilling off
the solvent followed by evaporation to dryness on a water bath set at
45 °C. The extract obtained without the solvent was weighed. The
percentage yield was calculated in terms of air dried weight of the
plant material as: Percentage yield = (Amount of extract obtained/
Amount of initial sample) x 100.Figure 1: Cnidoscolus aconitifolius leaves (alchetron.com).
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Induction of anaemia

Rats were injected once intravenously with 10 mg/kg of cyclophos-
phamide (CP). Anaemia was allowed to establish in 24 h. Packed Cell
volume < 35 % was considered as an index for anaemia.

Experimental design

The experimental rats were randomly divided into five (5) groups, with
four rats per group and treated for a period of two weeks. Except for
group 1, all other groups were anaemia-induced.
a. (Negative control rats without cyclophosphamide induced ane-

mia): The rats were treated with 0.5 mL of normal saline].
b. (Rats with cyclophosphamide-induced anemia): The rats were

treated with 100 mg/kg b.w. of ethanol extract of Cnidoscolus
aconitifolius.

c. (Rats with cyclophosphamide-induced anemia): The rats were
treated with 500 mg/kg b.w. of ethanol extract of Cnidoscolus
aconitifolius.

d. (Positive control rats with cyclophosphamide-induced anemia):
The rats were treated with 0.5 ml of normal saline.

e. (Standard control rats with cyclophosphamide-induced anemia):
The rats were treated with 5 mg/kg body weight of standard drug
Chemiron®.

Qualitative phytochemical screening

This chemical test was carried out on the extract using a standard
procedure for identification of phytochemical constituents as

described by [14–16]. Extract solution was prepared by dissolving 10 g
of extract in distilled water to make up 100 ml solution. The extract
solution was then used for phytochemical screening.

Blood collection for haematological analyses

Blood sample (2 mL) was collected from each of the experimental rats
by cardiac puncture using 10 mL hypodermic syringe and needle. The
blood was dispensed into a tube coated with ethylene diamine tetra-
acetic acid as anti-coagulant andused for haematological evaluations.

Haematological analyses

Packed cell volume (PCV), Hb, red blood cell count and total and
differential white blood cell countswere determinedusing established
laboratory protocols [17]. Mean corpuscular volume (MCV) and mean
corpuscular haemoglobin [MCH] concentration (MCHC) were calcu-
lated from values of red blood cell count, PCV andHb concentration as
described [2].

Statistical analysis

Statistical package “Graph pad prism(Graph pad, La Jolla, CA, USA)
version 5.2” was used to express the data as mean ± standard error of
mean. The data obtained were subjected to one-way analysis of vari-
ance. Turkey’s post hoc test was employed to compare the various
groups. Significance was accepted for values of p < 0.05 with a 95%
confidence interval.

Results

The percentage yield of the extract was 68% W/W, and
colour was dark to black.

Ethanolic leaf extract of Cnidoscolus aconitifolius
revealed the absence of anthraquinones, and the presence
of cardiac glycosides, saponins, steroids, tannins and al-
kaloids (Table 1).

The effect of ethanolic extracts of Cnidoscolus aconiti-
folius leaves on Packed Cell Volume (PCV) of cyclophos-
phamide (CP)-induced anaemic rats after two week of
administration of 100 mg/kg and 500 mg/kg of the extract
is summarized on Table 2.

Table : Results of phytochemical analysis of ethanol extract of
C. aconitifolius leaves.

Parameters Type of test Observation Test
result

Alkaloid Dragendorffs Brownish-red colour +
Glycosides Salkowski’s Reddish-brown

colour
+

Tannins Ferric
chloride

Deep red colour +

Saponin Frothing Persistence foam +
Flavonoid Pew’s Red colour +
Phenols Buchard Violet colour +
Anthraquinones Bornirager’s Pink-red −

+ = present − = not detected.

Table : Effects of ethanol leaf extracts of C. aconitifolius on packed cell volume of cyclophosphamide-induced Anaemic Rats.

Group Pre-induction PCV (%)
(Day )

Post-induction PCV (%)
(Day )

PCV (%) on
Day 

PCV (%) on
Day 

Net increment in
PCV (%).

Mean increment in
PCV (%)

 . ± . . ± . . ± . . ± . + . + .
 . ± . . ± . . ± . . ± . + . + .
 . ± . . ± . . ± . . ± . + . + .
 . ± . . ± . . ± .* . ± .* − . − .
 . ± . . ± . . ± . . ± . + . + .

Values are means ± SD. * = significantly significant (p < .) difference.
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Figure 2: Mean packed cell volume, Hb and
total red blood cell count of the
experimental rats.

Figure 3: Mean erythrocytic indices of the
experimental rats.

Figure 4: Mean total and differential
leucocyte counts of the experimental rats.
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The effect of ethanolic extracts of Cnidoscolus
aconitifolius leaves on haematological parameters of
cyclophosphamide (CP)-induced anaemic rats after two
week of administration of 100 mg/kg and 500 mg/kg of
the extract is as shown in Figures 2–4.

Discussion

This experiment was carried out to determine the anti-
anaemic potential of the ethanolic leave extracts of Cni-
doscolus aconitifolius. The drop in PCV values of CP-
induced experimental groups on day 1 compared with PCV
values of day 0 and with PCV values of the normal control
group, confirmed induction of anaemia with a single
intravenous injection of cyclophosphamide and this agrees
with previous finding [9]. Anaemia caused by cyclophos-
phamide is usually due to alkylation of the nucleic acid of
the erythrocytes resulting in formation of covalent bond
with subsequent cell distortion and erythrophagocytosis of
the deformed erythrocytes [18]. Statistically significant in-
crease in PCV value of rats in 500 mg/kg treated group on
day 4 indicates anti-anaemic potential of the extracts and
this could be linkedwith the phytochemical constituents of
Cnidoscolus aconitifolius leaf [11–20].

Flavonoid is a known cyto-protective antioxidant
which might have mopped up the cytotoxic reactive oxy-
gen and nitrogen species that could have been generated
consequent to administration of the cyclophosphamide in
the Wistar rats and thereby improving erythrocyte cell
membrane stability [20]. This is in agreement with previous
finding [21]. Tannins are astringents which act to minimize
the absorption of ingested xenobiotics and hence provide
cell protection [20]. Although elemental and other nutri-
tional analyses were not carried out in this study, there
were reports that Cnidoscolus aconitifolius is a good source
of protein, vitamins, calcium, and iron; and is also a rich
source of antioxidants [22, 23], although elemental and
other nutritional analyses were not analysed, previous re-
ports suggest that the presence of these phytonutrients
could be responsible for the anti-anaemic effect of the
extract [12–23]. Heaematinic property of the leaf extract has
also been reported by Azeez et al., [24] and Onuoha et al.,
[25] who reported increase in PCV and Hb following the
administration of Cnidoscolus aconitifolius leaf extract
which is also consistent with the findings of this study.

The mean values of erythrocyte indices (i e, Mean
corpuscular volume, [MCV], MCH concentration [MCHC]
and MCH) in the anaemic and non-anaemic group were
within normal range and this is a pointer to the fact that
anaemia of cyclophosphamide toxicity is normocytic

normochromic, which is the type that characterizes bone
marrow dyserythropoiesis [2]. The absence of significant
differences among the mean values of total and differential
leukocyte, and platelet counts of rats of the different
experimental groups, as observed in this study, suggests
that the possible haematopoietic effect of the leaf extract of
Cnidoscolus aconitifoliuswas exertedmost probably ononly
the erythrocytes and cells of bone marrow erythroid series.

Conclusion

The 70% ethanol leaf extract of Cnidoscolus aconitifolius
had a stimulatory effect on haematopoesis especially on
the erythroid series of the bone marrow precursor cells as
evidence by the elevation of certain haematological pa-
rameters. The extract is therefore relatively safe for the
treatment of haemolytic anaemia at the doses administered
and this has substantiated its folkloric use in the treatment
of anemia and other diseases in Nigeria.
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