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Abstract
The present study evaluated nutritional constituents of Cnidoscolus aconitifolius leaf and examined the effect of
aqueous and ethanol extracts on selected biochemical parameters using male albino rats. Forty five male albino rats
weighing (115-121g) were used for the study. The rats were randomly divided into nine groups of five rats each.
Group I served as the control while the other groups were administered 200, 400, 600 and 800mg/kg body weight of
aqueous and ethanol leaf extracts. Mineral, proximate and vitamin analysis showed that the plant leaf contains
appreciable amount of vitamin and minerals analysed. Results showed significant difference (P<0.05) between the
control and Cnidoscolus aconitifolius leaf extracts administered rats with respect to body weight changes, liver
function indices and hematological parameters (White Blood Cells) in dose dependent ratio. From this study,
aqueous leaf extract of Cnidoscolus aconitifolius at doses of 400, 600 and 800mg/kg body weight showed evidence
of cumulative toxicity. It is therefore suggestive to say that in order to ensure holistic safe utilization, bioactive
constituents of Cnidoscolus aconitifolius leaf may be better extracted using ethanol as it has not shown any
evidence of hepatotoxicity.
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Introduction
Medicinal plants are the richest bio-resource of drugs for traditional
system of medicine especially in most developing countries.
Dhanalakshmi and Manavalan [1], opined that plants owing to its
medicinal efficacy have continued to play a dominant role in the
maintenance of human health. Plant derived medicinal compounds
have been part of the evolution of human healthcare for thousands of
years [2]. According to Ebeye, et al. [3], many people have for centuries
developed various herbal medicines using locally available plants as
remedy to their health problems. Oluwatosin, et al. [4] also reported
that herbal medicines derived from plant extracts are increasingly
being utilized to treat a wide variety of diseases and these plants serves
as good sources of bioactive compounds that may boost the
endogenous antioxidant defense system. Cnidoscolus aconitifolius
belong to the family of Euphorbiaceae. It is an evergreen, drought
deciduous shrubs up to 6m in height with alternate palmate lobed
leaves, milky sap and small flowers on dichotomously branched cymes
[5]. Fagbohun, et al. [6] noted that leaf extract of Cnidoscolus
aconitifolius has been implicated in management of diabetes. In
Southwest and eastern Nigeria, the leaves and young shoots are often
squeezed with water and drank alone or with milk and tomato paste
added. The local folks believe that it has a blood boosting effect and is
commonly taken by pregnant women and young children who are
anemic [7]. Aqueous leaf extract has also been recommended as a
female contraceptive [8]. The World Health Organization (WHO,
2013) has emphasized the need to ascertain the actual bioactive
constituents and quality of medicinal plants products. This is necessary
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especially for plants like Cnidoscolus aconitifolius that has been used
for treatment of various diseases. In view of all the reputed medicinal
efficacy of this plant leaf there is need to determine the nutrient
constituents of Cnidoscolus aconitifolius leaf and evaluate the
biochemical changes that may be associated with consumption of
aqueous and ethanol leaf extracts of this plant in order to ensure
holistic utilization of this plant leaves for treatment of diseases.

Method of analysis
Collection of plant material
Cnidoscolus aconitifolius leaves were harvested from Acha in
Isuikwuato L.G.A Abia State Nigeria. The leaves were separated from
stem, washed with clean water and dried at room temperature. The
dried plant leaves were ground into powder form using blender which
was transferred into an air tight container stored at room temperature.

Determination of proximate composition
Moisture, fibre and ash content were determined by the method
described by James [9] while protein content was determined by the
Kjeldahl method of Chang [10]. Carbohydrate content was ascertained
using the method of Muller and Tobin, (11) while lipid content was
determined by Soxhlet Extraction Gravimeteric method of Kirk and
Sawyer [12].

Vitamin determination
Retinol content of plant sample was determined by the method of
AOAC, [13]. Ascorbic acid content was done using Barakat, [14]
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method. Vitamin B6, B12, B3, B1 were also analysed using the method
of AOAC (13) while mineral content were analysed with the method of
AOAC [13].

Mineral determination
Mineral content of plant sample was determined by Atomic
Absorption Spectrophotometer as described by James, [9]. Following
the ashing of sample, the resulting ash was dissolved in 10mls of
Hydrochloric Acid (HCL).It was filtered with Whatman #42 filter
paper. The extract was used for the analysis using Atomic Absorption
Spectrophotometer (AAS).

Preparation of aqueous leaf extract
Exactly 200g of the powdered plant were measured into a conical
flask and 500ml of water were added and left at room temperature for
48 hours. The extracts were filtered. The filtrate was evaporated to
dryness on a water bath to give a crude extract. The extraction
efficiency was quantified by determining the weight of the extract. The
dried extract was stored in desiccators until required for use. The
extract was dissolved in appropriate volume of distilled water to the
desired concentration [15].

Preparation of ethanol leaf extract
Exactly 200g of the powdered plant were measured into a conical
flask and 500ml of 70% ethanol were added and left at room
temperature for 48 hours. The extract was filtered. The filtrate was
evaporated to dryness on a water bath (500C) to give the crude extract,
which the mass was determined.

Experimental design
Forty five male albino rats aged 9 weeks weighing 115g-121g were
used for this study. The animals were randomly divided into nine (9)
groups of five rats each for biochemical assessment of the effect of
aqueous and ethanol extracts of Cnidoscolus aconitifolius leaves.
Group I served as control, Group II received 200mg of aqueous extract,
Group III received 400mg of aqueous extract per kg body weight,
Group IV received 600mg of aqueous extract, and Group V received
800mg of aqueous extract. Group VI received 200mg of ethanol extract
while Group VII received 400mg of ethanol extract per kg body
weight. Group VIII received 600 while Group IX received 800mg of
ethanol extract. Each group of animals were housed in a standard rat
cage and allowed to acclimatize to laboratory condition for one week
prior to commencement of feeding experiments. All rats were allowed
free access to water and feed ad libitum. The method of administration
of the extracts was by oral guavage which lasted for twenty eight days.

Blood Collection
Twenty eight days after feeding the rats with the leaf extracts of
Cnidoscolus aconitifolius, they were fasted overnight, anaesthetized
with chloroform and sacrificed. Blood was collected by cardiac
puncture using syringe and needle and blood samples from each
animal collected into dry test tubes. The blood sample was divided into
two. The first part was dispensed into heparinized tubes for
hematological analysis. The second part of the blood sample was
allowed to stand for about 15 minutes to clot and further spun in a
centrifuge. Serum was separated from the clot with Pasteur pipette into
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sterile sample test tubes for the measurement of liver enzymes and
other parameters.

Hematological determination
The method of cynomethamoglobin as described by Ramnik was
used for determination of hemoglobin level. The method of formol
citrate solution counting was used for counting the red blood cells [16]
Turk's solution method was used in white blood cell determination
[17].

Determination of liver function status
Serum Alanine Aminotransferase (ALT) and Serum Aspartate
Aminotransferase (AST activities were determined using the
colorimetric method described by Reitman and Frankel [18] while
serum alkaline phosphatase (ALP) was determined as described by
Bassey, et al. [19]using commercial diagnostic kit (Randox, United
Kingdom).
Serum total protein was determined by the method described by
Henry, et al. [20] while Albumin concentration of the serum was
determined using commercial diagnostic kit (Fortres, United
Kingdom). The method used was Bromocresol Green (BCG) as
described by Dournan, et al. [21].

Statistical analysis
The statistical analysis of result was done using students package for
social sciences (SPSS) version 20 computer software and data collected
were analyzed using Analysis of Variance (ANOVA).Means were
separated using Least Significant Difference.

Results
Values are mean of mean of triplicate determination (Table 1).
Sodium

7.32

Potassium

58.45

Calcium

44.82

Magnesium

23.46

Zinc

1.48

Iron

0.04

Table 1: Mineral composition of Cnidoscolus aconitifolius leaf (mg/
100g).
Mineral analysis of Cnidoscolus aconitifolius shows 7.32 mg/100g of
sodium, 58.45 mg/100g potassium, 44.82 mg/100g calcium, 23.46mg/
100g magnesium, 1.48mg/100g zinc and 0.04mg/100g iron.
Values are mean of mean of triplicate determination (Table 2)
Ash

14.78

Moisture

5.53

Protein

19.41

Lipids

12.52
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Fibre

7.71

Vitamin B5

1.11

Carbohydrate

40.05

Vitamin B6

30.34

Vitamin B12

11.86

Vitamin C

19.19

Table 2: Percentage (%) proximate composition of Cnidoscolus
aconitifolius leaf.
Proximate analysis of Cnidoscolus aconitifolius leaves shows that
the plant contains 14.78% ash, 5.53% moisture, 19.41% protein, 12.52%
lipids, 7.71% fibre and 40.05% carbohydrate.

Vitamin analysis of Cnidoscolus aconitifolius leaf shows that the
plant leaf contains 3.41mg/100g of Vitamin A, 2.32mg/100g of Vitamin
B3, 1.11mg/100g of Vitamin B5, 30.34mg/100g of Vitamin B6,
11.86mg/100g of Vitamin B12 and 19.19mg/100g of vitamin C (Table
4).

Values are mean of mean of triplicate determination (Table 3).
Vitamin A

3.41

Vitamin B3

2.32

Table 3: Vitamin composition of Cnidoscolus aconitifolius leaf (mg/
100g).

Groups

Initial Body weight(g)

Final Body Weight(g)

Change in weight(g)

Group I

120.78 ± 1.48

135.95 ± 1.42

12.56

Group II

121.13 ± 1.23

134.78 ± 0.69

11.26

Group III

115.45 ± 1.04

125.70 ± 0.69

8.87

Group IV

118.38 ± 2.13

125.15 ± 1.76

5.71

Group V

120.13 ± 0.69

125.50 ± 1.31

4.09

Group VI

119.95 ± 0.95

132.50 ± 0.75

10.46

Group VII

118.10 ± 1.04

133.40 ± 0.78

12.95

Group VIII

121.95 ± 1.63

141.50 ± 2.34

16.03

Group IX

117.18 ± 0.48

141.93 ± 2.33

21.12

LSD

1.8486

2.1542

Table 4: Body weight effect of Cnidoscolus aconitifolius leaf extracts on male albino rats (g); n=5; * indicates significant difference from the
control (P<0.05).
Total protein results ranged from 5.72mg/dl in group V to
6.85mg/dl in IX. Result shows significant decrease (P>0.05) in the total
protein level of rats fed with aqueous leaf extract (II, III, IV and V)
relative to control (6.50mg/dl) and the groups treated with ethanol leaf
extract (VI, VII, VIII and IX) which recorded 6.52mg/dl, 6.57mg/dl,
6.61mg/dl and 6.85mg/dl. Results of albumin level shows significant
decrease in the groups treated with aqueous leaf extract (II-V) which
recorded 7.91mg/dl, 7.36mg/dl,7.20mg/dl and 6.92mg/dl compared to
control (8.20mg/dl) and the groups treated with ethanol leaf extract

which recorded 8.22mg/dl group VI, 8.27mg/dl group VII, 8.25mg/dl
group VIII and 8.31mg/dl group IX. Serum total bilirubin level shows
non-significant increase in the groups treated with aqueous leaf
extract. Results shows total bilirubin levels as 0.21mg/dl,0.29mg/dl,
0.30mg/dl and 0.33mg/dl for groups II, III, IV and V while 0.22mg/dl,
0.24mg/dl,0.22mg/dl and 0.25mg/dl were recorded for groups VI, VII,
VIII and IX treated with ethanol leaf extract of Cnidoscolus
aconitifolius (Table 5).

Groups

Hemoglobin(g/dl)

PCV (%)

RBC(1012/l)

WBC(109/l)

Group I

12.03 ± 0.05

35.40 ± 0.29

4.70 ± 0.08

5.15 ± 0.13

Group II

12.33 ± 0.10

35.90 ± 0.00

4.90 ± 0.00

5.73 ± 0.21

Group III

12.53 ± 0.05

36.18 ± 0.01

4.93 ± 0.63

7.65 ± 0.24*

Group IV

12.58 ± 0.05

36.03 ± 0.64

5.05 ± 0.44

7.70 ± 0.24*

Group V

12.80 ± 0.00

36.03 ± 0.05

4.75 ± 0.13

7.98 ± 0.10*

Group VI

12.83 ± 0.21

36.68 ± 0.39

5.05 ± 0.06

5.63 ± 0.21
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Group VII

12.40 ± 0.14

35.92 ± 0.04

4.83 ± 0.10

5.48 ± 0.32

Group VIII

12.78 ± 0.15

36.55 ± 0.41

5.10 ± 0.29

5.50 ± 0.54

Group IX

12.98 ± 0.26

36.83 ± 0.36

5.03 ± 0.15

5.50 ± 0.32

LSD

0.2004

0.4733

0.4154

0.4123

Table 5: Hematological evaluation of rats fed with Cnidoscolus aconitifolius leaf extracts. n=5, Results represent mean of triplicate determinations
± standard deviation. * indicates significant difference from control (P<0.05).
Table 6 below shows the effect of aqueous and ethanol leaf extracts
of Cnidoscolus aconitifolius on liver function indices. Results shows
that Alanine transaminase (ALT) ranged from 29.40 IU/L in the
control to 37.03 IU/L in group V. Findings shows that the group
treated with aqueous leaf extract (II to V) has the highest ALT values
of 32.55IU/L, 34.58IU/L and 37.03IU/L compared to control (29.40
IU/L) and the group treated with ethanol leaf extract of Cnidoscolus
aconitifolius (VI, VII, VIII and IX) which had ALT value of 31.05IU/L,
30.15 IU/L, 30.15 IU/L and 30.18 IU/L. Aspartate transaminase (AST)
results shows that AST values ranged from 13.03 IU/L in the control to
16.88 IU/L in group V. Results shows that the group treated with

aqueous leaf extract (II –V) recorded significant increase (P<0.05) in
AST activities compared to control 13.03IU/L and the groups treated
with ethanol leaf extract which recorded 13.35 IU/L, 13.95 IU/L,
14.11IU/L and 14.18IU/L in groups VI, VII, VII and IX. Alkaline
phosphatase results ranged from 89.58IU/L in the control to 95.75
IU/L in group V. Results also shows that the group treated with
aqueous leaf extract (II –V) recorded significant increase (P<0.05) in
ALP values compared to control 89. 58 IU/L and the groups treated
with ethanol leaf extract which recorded 89.93 IU/L, 90.18 IU/L,
90.40IU/L and 40.90 IU/L in groups VI, VII, VII and IX.

Groups

ALT (IU/L)

AST (IU/L)

ALP (IU/L)

Total
(mg/dl)

Group I

29.40 ± 1.16

13.03 ± 0.59

89.58 ± 0.55

Group II

29.88 ± 0.36

13.68 ± 0.22

Group III

32.55 ± 0.41*

Group IV

protein

Albumin(mg/dl)

Total Bilirubin(mg/dl)

6.50 ± 0.02

8.20 ± 0.35

0.21 ± 0.07

89.63 ± 0.48

6.20 ± 0.58

7.91 ± 0.17

0.21 ± 0.93

15.63 ± 0.31*

94.08 ± 0.51*

5.92 ± 0.11*

7.36 ± 0.39*

0.29 ± 0.02

34.58 ± 0.26*

15.80 ± 0.14*

94.93 ± 0.13*

5.81 ± 0.04*

7.20 ± 0.17*

0.30 ± 0.04

Group V

37.03 ± 1.26*

16.88 ± 0.26*

95.75 ± 0.53*

5.72 ± 0.35*

6.92 ± 0.27*

0.33+0.10

Group VI

31.05 ± 0.57

13.35 ± 0.13

89.93 ± 0.67

6.52 ± 0.20

8.22 ± 0.16

0.22 ± 0.62

Group VII

30.15 ± 0.17

13.95 ± 0.49

90.18 ± 0.17

6.57 ± 0.09

8.27 ± 0.65

0.24 ± 0.07

Group VIII

30.15 ± 0.13

14.11 ± 0.31

90.40 ± 0.98

6.61 ± 0.15

8.25 ± 0.05

0.22 ± 0.05

Group IX

30.18 ± 0.26

14.18 ± 0.36

90.90 ± 0.00

6.85 ± 0.41

8.31 ± 0.38

0.25 ± 0.01

LSD

0.9341

0.5

0.7686

0.8342

0.6357

0.4057

Table 6: Liver function assessment of rat fed with Cnidoscolus aconitifolius leaf extracts; n=5; Results represent mean of triplicate determinations
± standard deviation; *indicates significant difference from the control (P<0.05).

Discussion
Mineral composition is a measure of the amount of specific
inorganic components present within a food [22]. Mineral analysis of
Cnidoscolus aconitifolius leaf shows that the plant contains appreciable
quantities of the macronutrients necessary for human health
maintenance. The mineral compositions are presented in (Table 1).
Result shows that Cnidoscolus aconitifolius leaf contains 58.45%
(potassium), 23.46% (magnesium), 7.32 % (sodium), 44.87%
(calcium), 0.04% (iron) and 1.48% (zinc). Potassium has been
implicated as an important mineral nutrient in the control of
hypertension and in the reduction of risks of stroke [23-24]. Iwuji, et
al. [22] noted that Sodium and Potassium deficiencies can cause
nausea, anorexia, irritability and muscle weakness. Sodium is
associated with Potassium in the body in maintaining acid-base
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balance and nerve transmissions [25]. The sodium content (7.32 %)
recorded from this study is an indication that the plant may not be a
good source of sodium. Increased sodium intake has been reported to
cause elevated blood pressure [26].The high calcium content (44.87 %)
in Cnidoscolus aconitifolius leaf shows that the plant may serve as a
rich source of minerals involved in bone formation. Calcium is needed
in the development of bone and teeth and it regulate heart rhythm,
helps in normal blood clotting, maintain proper nerve and muscle
functions and lower blood pressure [6,27]. This may further strengthen
the local usage of this plant leaf extracts in treatment of hypertension.
Zinc is involved in normal function of immune system and is a
component of many enzymes in the body [28]. Otitoju, et al. [29] also
demonstrated that zinc stabilizes the molecular structure of cellular
components and membranes and contributes in this way to the
maintenance of cell and organ integrity. Zinc content obtained from
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the present study shows that it contains 1.48 % of zinc. This however is
contrary to the report of Fagbolun, et al. [6] who reported 0.02 % of
zinc in Cnidoscolus aconitifolius leaf. This difference could be
attributed to variation in seasons and environmental factors or method
of analysis. This however may suggest that Cnidoscolus aconitifolius
leaf may not be a very good source of zinc.
Magnesium is an important cofactor for the conversion of blood
glucose into energy [30]. Findings showed that the plant leaf contains
23.46% magnesium. Magnesium is a component of chlorophyll which
may have contributed to the sole greenish colour of the plant and it is
also an important mineral element that plays pivotal role in control of
ischemic heart disease such as cardiac excitability, neuromuscular
transmission, vasomotor tone, blood pressure and it is involved in
calcium metabolism in bones [31], while iron content was found to be
0.04% and iron has been reported as an essential element for
hemoglobin formation, normal functioning of central nervous system
and oxidation of carbohydrate, protein and fats [30,32]. Based on the
mineral result obtained from this study, Cnidoscolus aconitifolius leaf
may be a good dietary source of minerals.
Proximate composition of Cnidoscolus aconitifolius leaf are
presented in (Table 2) Findings from this study shows that the plant is
a good source of nutrients such as protein, lipids, fibre and
carbohydrate. The fibre content recorded from this work shows that
the plant may be a moderate source of dietary fibre (7.71%). Dietary
fibre plays an important role in decreasing the risks of many disorders
such as constipation, diabetes, cardiovascular diseases and obesity [33].
Fibre intake can stimulate weakening hunger, peristaltic movement
and lower the serum cholesterol level [26,34]. Iwuji and Nwafor [35]
reported that high fibre content in food can cause intestinal irritation
and lower nutrient bioavailability. Lipid content recorded from this
work shows that the plant contains 12.52% lipids. Lipid has been
reported to increase food palatability by absorbing and retaining
flavors [6]. Protein content showed that Cnidoscolu aconitifolius leaf
contain appreciable amount of proteins (19.41%). This shows that the
plant have potential health benefit as proteins are essential for the
synthesis of body tissues and regulatory substance such as enzyme and
hormones. According to Emebu and Anyika [35] carbohydrates are
pivotal nutrients required for adequate diet. The carbohydrate
composition of Cnidoscolus aconitifolius leaf obtained from this study
shows that the plant leaf contains 40.05%. This shows that the plant
meets the Recommended Dietary Allowance (RDA) values for children
(40%), adults (40%), pregnant women (30%) and lactating mothers
(25%).These Recommended Dietary Allowance (RDA) have also been
reported by Fagbohun, et al. [6] High carbohydrate content of
Cnidoscolus aconitifolius leaf have also been reported by Iwuji, et al.
[22]. This findings shows that Cnidoscolus aconitifolius leaves contains
appreciable amount of nutritional constituents.
Vitamin composition of Cnidoscolus aconitifolius leaves are
presented in (Table 3). Results showed that the plant contain
appreciable amount of the various vitamins analysed. Results shows
3.41mg/100g of vitamin A, 2.32mg/100g of vitamin B3, 1.11mg/100g of
vitamin B5, 30.34mg/100g of vitamin B6, 11.86mg/100g of vitamin
B12 and 19.19mg/100g vitamin C. Vitamin A is important for normal
vision, gene expression, growth and immune function by its
maintenance of epithelial cell functions [36]. Vitamin C is a potent
antioxidant that facilitates the transport and uptake of non-heme iron
at the mucosa, reduction of folic acid intermediates and the synthesis
of cortisol. Otitoju, et al. [29] opined that green vegetables with high
ascorbic acid content may enhance the absorption of non-heme iron.
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Its deficiency includes fragility to blood capillaries and scurvy. Vitamin
E is a powerful antioxidant which helps to protect cells from damage
by free radicals and it is vital for the formation and normal function of
red blood cells and muscles [36]. Adequate supply of dietary
antioxidants may prevent or delay diabetes complications including
renal and neural dysfunction by providing protection against oxidative
stress. B vitamins are essential for growth, development and a variety
of other bodily functions. They play a major role in the activities of .
The mean body weight changes of rats fed with aqueous and ethanol
extract of Cnidoscolus aconitifolius is presented in (Table 4).There was
significant percentage weight reduction in rats treated with 400, 600
and 800mg/kg body weight of aqueous leaf extract of Cnidoscolus
aconitifolius in a dose dependent manner. Chinyere, et al. [37]
reported that weight reduction in experimental animal may be due to
toxicity of the fed diet, unacceptability of diet by animals, indigestion
and presence of non-nutritional factors in the diet. Result shows that
rats administered ethanol extract had significant percentage weight
gain compared to control (P<0.05). The significant weight gain
observed with the rats administered ethanol leaf extract of Cnidoscolus
aconitifolius could be as a result of higher extracting potentials of
ethanol which tend to extract the bioactive ingredients more. This
however can be deduced from the preliminary phytochemical results
[38]. This finding is in accordance with the reports of Kim, et al. and
Ebeye, et al. [30] who demonstrated significant increase in body weight
of albino rats fed with Cnidoscolus aconitifolius ethanol leaf extract.
The significant increase in body weight observed from this study could
also be due to the fact that Cnidoscolus aconitifolius leaves contain
good nutritional constituents which may increase appetite resulting in
increased food intake which ultimately may lead to increase in the
body weights observed. This shows that the plant ethanol extract could
be effective in improving body weight loss. This report is in
consonance with the findings of Mordi [39] and Odokuma [40] who
posited increase in body weight of rats fed with Cnidoscolus
aconitifolius leaves. This study showed significant increase in the
groups fed with ethanol extract compared to those fed with aqueous
extracts. This could also be as a result of the solvent of extraction
which has been reported to be more active in extraction of bioactive
ingredients in plant samples.
Hematological indices give insight into the production potential of
cells and help to monitor and evaluate incidence of diseases in animals
and could also be used to explain blood relating function of a plant
extract [8,38,41].The mechanism of White blood cell and its
components are defensive against foreign substances. Results showed
that the white blood cell count significantly (P<0.05) increase in
groups treated with 400, 600 and 800mg/kg body weight of aqueous
leaf extract relative to control and those treated with ethanol leaf
extract (P<0.05). Okereke, et al. [28] noted that the combined effects of
physiological and chemical factors in the metabolic system of animals
could lead to increase in white blood cells. This increase was observed
to be in a dose dependent manner and could be an indication of the
presence of some toxic substances in the system of the rats which may
have triggered an immune response leading to increased production of
White Blood Cells. Emelike and Unegbu, [24] had earlier posited the
presence of hydrocyanic glycoside a toxic compound that is easily
destroyed by heat in aqueous leaf extract of Cnidoscolus aconitifolius.
This report is also similar to the findings of Oyagbemi, et al. [5] who
demonstrated ameliorative effect of Cnidoscolus aconitifolius ethanolic
leaf extract on anemic rats. Cnidoscolus aconitifolius. The results also
suggest that Cnidoscolus aconitifolius ethanolic leaf extracts could also
be used in management of blood related diseases.
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Liver is an organ involved in many metabolic functions and is prone
to xenobiotic induced injuries because of their central role in
xenobiotic metabolism. The Liver contains a host of enzymes such as
Aspartate transaminase (AST), Alanine transaminase (ALT) and
alkaline phosphatase (ALP). These enzymes are present in serum in
very low concentration and have no known function in the serum
other than provide insight about hepatic state and disorder [37]. It is
established that AST can be found in the liver, cardiac muscle, skeletal
muscle, kidney, brain, pancreas, lungs, leukocytes and erythrocytes
whereas ALT is predominantly present in the liver [42]. Increased
levels of AST and ALT in the serum have been reported as an
indication of increased permeability and damage and/or necrosis of
hepatocytes [4,42]. The membrane bound enzymes like ALP are
released into bloodstream depending on the pathological phenomenon
[4]. The activities of these enzymes are also used to assess the
functional status and serve as biochemical markers of liver damage
[39]. Majekodunmi, et al. [43] noted that elevated levels of these
enzyme in the blood serum has been ascribed to be as a result of
damaged structural integrity of the liver and are indicative of cellular
leakage and loss of functional integrity. The results from this study
(Table 7) showed that there was significant increase (P<0.05) in the
activities of ALP, AST and ALT upon administration of 200, 400 and
800mg of aqueous leaf extract of Cnidoscolus aconitifolius. This shows
that there is evidence of cumulative toxicity as reflected by
degenerative changes in the liver of the animals examined. Findings
from this study is contrary to the reports of Mordi and Akanji, [39]
who reported non- significant changes in liver enzyme activity of rats
fed with aqueous leaf extract of Cnidoscolus aconitifolius. Results also
showed non-significant increase (P>0.05) in the activities of ALP, ALT
and AST in rats treated with ethanol leaf extract of Cnidoscolus
aconitifolius. This also is an indication that Cnidoscolus aconitifolius
ethanolic leaf extract did not induce pathological changes in the liver
but rather may have hepatoprotective potentials. Similar finding have
also been reported by Ekeleme, et al. who reported non-significant
changes in liver enzyme activities upon administration of Cnidoscolus
aconitifolius ethanol leaf extract. This indicates that the aqueous plant
leaf extract may be hepatotoxic in nature in dose dependent manner.
This could however be as a result of the presence of some toxic
substances in raw Cnidoscolus aconitifolius leaf. Emelike and Unegbu,
[24] had earlier reported that toxic substances may be present in
aqueous leaf extract of Cnidoscolus aconitifolius leaf. This calls for
further characterization of this plant in order to fully identify the toxic
substances that may have induced the toxicity. Findings from the
present study shows that at increased dosage, aqueous leaf extract of
Cnidoscolus aconitifolius may induce hepatocellular damage.
Total protein level from the present study was observed to decrease
significantly in the groups treated with aqueous leaf extract of
Cnidoscolus aconitifolius compared to control and the groups treated
with ethanol leaf extract (P<0.05). This decrease in total protein in
dose dependent ratio might be due to reduction in the functionality of
the hepatocytes which in turn may have resulted in decrease in hepatic
capacity to synthesize protein. Shukla and Bhatia [44] noted that
decrease in total protein is often associated with increase in hepatic cell
injury. Findings from this study also showed slight increase though not
significant (P<0.05) in the total protein level of groups treated with
ethanol leaf extracts. This also confirms further the non-hepatotoxic
potentials of ethanol leaf extract of Cnidoscolus aconitifolius and
suggest that ethanol extract may have hepatoprotective capacity in
cases of liver injury.
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The albumin level recorded from the present study shows significant
decrease in the groups treated with 400, 600 and 800mg/kg body
weight of aqueous leaf extract. This may also be attributed to the
hepatocellular damage caused by aqueous leaf extract of Cnidoscolus
aconitifolius. Saba, et al. [45] posited that significant decrease in serum
albumin level is associated with active cirrhosis and biliary liver
damage. Results also showed non-significant increase in albumin level
of rats treated with ethanol leaf extract of Cnidoscolus aconitifolius.
This further suggest that ethanol leaf extract of this plant may not
precipitate liver damage but rather may be effective in management of
liver related diseases.

Conclusion
From this study, Cnidoscolus aconitifolius ethanol leaf extract
administration at doses of 200, 400, 600 and 800 mg/kg body weight
may be safe while aqueous leaf extract at 400, 600 and 800mg/kg body
weight showed evidence of cumulative toxicity and degenerative liver
tissues as reflected by the significant changes in the serum liver
function indices studied. It is evident from this study that intake of
aqueous leaf extract of Cnidoscolus aconitifolius should be regulated
and therefore suggests that leaves of this plant should be detoxified
before consumption in order to expunge some of the toxic substances
that may be contained in the raw plant leaves.
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