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Abstract: In recent years, the search for biologically active compounds from Euphorbia heterophylla in the
treatment of different diseases has always been of great interest to researchers. In this present study, we
investigated the effect of the aqueous leaf extract of the plant on hepatocytes using animal models. A total of
twenty (20) wistar albino rats (150-240g) were used for the study. The rats were randomly divided into four
experimental groups (A, B, C & D) comprising five rats per group. The control group was administered
deionised water while the treatment groups were orally administered doses of the aqueous leaf extract of the
plant( 100mg/kg, 200mg/kg and 300mg/kg body weights) by means of a gavage for two weeks. Total protein,
albumin, urea nitrogen, alanine aminotransferase(ALT), aspartate aminotransferase(AST) and alkaline
phosphatase(ALP) were the biochemical parameters assessed in this study. The results showed no significant
difference(p>0.05 in the levels of the aforementioned parameters. The aqueous leaf extract of the plant
indicated the presence of carbohydrates, saponins, tannins, flavonoids, alkaloids, terpenoids and steroids, but
anthracene derivatives were absent. The results obtained in this study, therefore, justify the traditional use of
the plant for food and medicinal purposes respectively.
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I.  Introduction

Medicinal plants are plants which contain substances that could be used for therapeutic purposes and
precursors for the synthesis of useful drugs [1, 2]. Medicinal plants are of great importance to the health of
individuals and communities in general. Traditional medicine is an important part of African cultures and local
medicinal systems vary between different cultural groups and regions [3]. In developing countries like Nigeria, a
vast number of people live in extreme poverty and some are suffering and dying for want of safe water and
medicine they have no alternative for primary health care [4].Therefore, the need to use medicinal plants as
alternatives to orthodox medicines in the provision of primary health care cannot be over-emphasized.
Moreover, herbal medicines have received much attention as sources of lead compounds since they are
considered as time tested and relatively safe for both human use and environment friendly [5]. They are also
cheap, easily available and affordable [6]. The medicinal value of plants lies in some chemical substances that
produce a definite physiological action on the human body. There is therefore the need to look inwards to search
for herbal medicinal plants with the aim of validating the ethno medical use and characterization of compounds
which will be added to the potential lists of drugs [7].

Medicinal plants play a significant role in providing primary health care services to rural people and
are used by about 80% of the marginal communities in the world [8, 9,10]. Each medicinal plant species has its
own nutrient composition besides housing pharmacologically important phytochemicals. These nutrients are
essential for the physiological functions of the human body. Such nutrients and biochemicals like carbohydrates,
fats and proteins play an important role in satisfying human wants and needs for energy and other life processes
[11,12,13]. Many medicinal plants are used by marginal communities to cure various diseases [9,14] as various
medicinal plant species are used either in the form of extract or decoction by the local people in different
regions, therefore, evaluating their marginal significance can help to understand the worth of these plants
species in different ecological conditions. Some of these medicinal plants serve as both food and medicine.
Euphorbia heterophylla is one of such plants. [7].

Euphorbia plants are widespread in nature ranging from herbs and shrubs to trees in tropical and
temperate regions all over the world [15]. It is a local medicinal plant commonly known as‘spurge weed’ [16]
.The family, Euphorbiaceae comprises 280 genera and 730 species with the largest genus, Euphorbia having
about 1600 species. Generally, they have characteristic milky latex. E. heterophylla leaf is used in traditional
medical practices as laxative, anti-gonorrhoeal, migraine and heart cures. The plant latex has been used as fish
poison and insecticides [17,18]. The leaves of Euphorbia heterophylla are commonly used as a lactogenic agent
by taking a decoction of it or massaging the breast with the poultice to induce milk flow [19].

The leaves of E. heterophylla have been reported to contain quercertin [20].
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Diterpenoids have also been reported in the root of E. Heterophylla [21]. The skin irritant, tumour-promoting
and anti-tumour /cancer and recently anti-HIV activities of Euphorbia species have also been reported in E.
heterophylla leaf linn [22].

Obijectively, this study is done to ascertain the effect of isolation and characterisation of the bioactive
constituents of E. heterophylla on the healthy status of the liver tissues via assessment of some biochemical
parameters

Il.  Materials And Methods
2.1 Experimental Animals
Twenty Wistar rats of both sexes weighing between 144g and 1669 were used for the study. They were
purchased from the animal unit of Anatomy Department, University of Benin, Nigeria. They were then housed
in standard laboratory cages at the Department of Biochemistry, Western Delta University, Oghara, Nigeria to
acclimatize for two weeks and were fed with pelleted mash (purchased from Anatomy Department, University
of Benin) and tap water.

2.2 Preparation of Plant Extract and its Administration

The leaves of the plants were always harvested freshly for preparation of the extract for the fourteen
days that the animals were given the extract. The leaves were weighed and macerated using mortar and pestle. A
specific quantity of water was added to ensure proper maceration. Thereafter, the solution was filtered using
filter paper.

2.3 Experimental protocol

The rats were divided into four experimental groups (A, B, C & D) of five rats each. The “Control
Group” (group A) was given 100mg/kg body weight of water only. The other three groups, B, C and D were
treated with 100, 200 and 300mg/kg body weight of the aqueous extract of Euphorbia heterophylla respectively.
The administration of the aqueous extract was done once daily for 14 consecutive days. The freshly prepared
extract was administered by the use of gavage to the rats in the experimental groups.

2.4 Collection and Preparation of Sample Homogenate

At the end of the 14 days treatment period, the rats were anaesthetized with chloroform, dissected and
the sample tissues (liver) from each group were rapidly excised into a universal container containing little
quantity of phosphate buffer at pH 7.4 and kept in a chilled condition to maintain the physiological state of
enzymes located in the tissue under consideration. The samples were homogenized in phosphate buffer using
pre-chilled mortar and pestle. The homogenates were centrifuged at 4000g for 30minutes and the supernatants
were subsequently used for assaying the activities of alanine aminotransferase, aspartate aminotransferase
alkaline phosphatase, and estimation of total protein and urea nitrogen respectively.

2.5 Biochemical assays

The activities of tissue aminotransferases were measured by the procedure of Reitman and Frankel [23]
as described in the Randox kit leaflet product of Quimica Clinica Aplicada (QCA), Spain. Alkaline phosphatase
activity was monitored by the method described by Lee et al.[24]. Total protein in liver tissues was estimated by
the method of Lowry et al [25]. Urea nitrogen levels were estimated by measuring the hydrolysis of urea to
ammonia in the presence of urease [26]. The levels of albumin in serum were also determined by the method
described by Gustafsson [27]. All biochemical assays done in this study were Kit-based.

2.6 Phytochemical and Proximate Analyses:

The crude aqueous extract of E. heterophylla was subjected qualitatively to phytochemical screening
by method described by Evans [28], and the leaves of the plant were quantitatively subjected to proximate
analysis using the procedure described by FAQ [29].

2.6 Statistical Analysis

Data obtained from experimental groups were expressed as meanzstandard deviation (S.D). Qualitative
variables were assessed by one way ANOVA. The degree of significance between the various groups were
tested using the Least Significant Difference (LSD) and Duncan at P<0.05.Data were analyzed by means of
SPSS package (version 20) such that results with P<0.05 were considered significant.

I11.  Results
The aqueous extract of Euphorbia heterophylla at doses of 100, 200 and 300mg/kg orally
relative to the control group, revealed no significant effect on the following biochemical parameters
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(TABLE 1). The preliminary phytochemical evaluation revealed the presence of carbohydrates,
saponins, favonoids, tannins, alkaloids, terpenoids and steroids at varying concentrations in the fresh
plant leaves(TABLE 2).On nutritional basis, the fresh plant leaves showed the percentage
composition of carbohydrate, protein, moisture, fibre, ash and fat respectively(TABLE 3)

Table 1: Effects of the Aqueous extract of Euphorbia heterophylla on some liver Biochemical
Parameters of Rats

Parameters Group A Group B Group C Group D
Total Protein (g/dl) 28.3 +19° 38.4 + 20° 37.1+18° 34.4 + 24°
Albumin (g/dl) 24+10° 22+06 31+12° 2.6+0.6
ALT (U/L) 51.2 +31° 56.8 + 27¢ 47.0 + 29° 52.5+22°
AST (U/L) 32.8 + 6° 30.0 + 5° 27.3+5° 40.0 + 11°
ALP (U/L) 31.8+2° 29.7 +9° 30.7 £ 6° 32.6 +6°
Urea nitrogen(U/L) 31.8 £2° 73 +10° 73 £22° 77 +6°

*Expermental data were expressed as mean = S.D of five rats in each group. p<0.05 was considered
significant. Biochemical parameters marked with the same letters across the groups designate no
significant difference (P>0.05)

Table 2: Results of Phytochemical tests.
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Key: + = little, ++ = moderate, +++ = profuse, and - = absent.

Table 3: Results of proximate Analysis of Euphorbia heterophylla
Parameters Moisture Carbohydrate Protein Fat ash
Values (%) 11.79 74.84 6.06 2.92 2.57

IV.  Discussion

At the onset of the study, Euphorbia heterophylla showed laxative property, as proven and reported by
researchers. Phytochemical analysis is an indicator of the chemical nature of the constituents of the plant extract,
composition among chemical constituents and the one that predominates over the other. It could also be used as
a vital tool to search for bioactive compounds as precursors needed for the synthesis of useful drugs [30].

In this present study, the phytochemical investigation revealed that the fresh leaves of Euphorbia
heterophylla contained important bioactive compounds like carbohydrates, reducing sugars, saponins, steroids,
terpenoids, tannins, flavonoids and alkaloids respectively. The results obtained in this study, therefore,
correlates with the report of Omale and Emmanuel [7]. The ethnomedical use of Euphorbia heterophylla may be
attributed to its high content of some bioactive compounds such as tannnins, flavonoids, soponins, to mention
but a few, to manage a number of ailments [31]. The significant level of flavonoids present in the plant extract
confirms the use of Euphorbia heterophylla in the treatment of inflammatory disease conditions such as asthma
[32]. Although the revealed levels of steroids in the plant extract is scanty in nature, but it should be noted that
steroidal compounds are of importance and interest in Pharmacy due to their relationship with such compounds
as sex hormones [33]. More so, the bioactive compounds contained in the analysis conform to the report of
Rahilon et al [34].

Euphorbia heterophylla, contains 11.79% moisture, 6.06% protein, 1.82% fat, 2.92%, fibre, 2.57%
and 74.84% carbohydrate respectively. The nutrient composition of the plant, therefore, reveals its usefulness
for food and medicinal purposes. The high carbohydrate content of the fresh plant extract indicates its
predominance among the other nutrients. This conforms to the report of Omale and Emmanuel [7] and Falodun
et al [18] respectively. Contrary to the order of nutrient composition of Euphorbia heterophylla reported by
Omale and Emmanuel , the increasing order of nutrient composition of the plant on the basis of percentage
magnitude is given as: Fat < Ash < Fibre < Protein <Moisture < Carbohydrate. Therefore, the plant is a high
source of energy and water, but moderate in protein and fibre contents. This may be advantageous to grazing
animals, as source of energy and as an index of increased rate of digestibility. It is generally known that protein
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functions in the repair of worn out tissues, stress response, storage, transport regulatory defence, and
carbohydrate processes, this could be a reason for the medicinal function of Euphorbia heterophylla.

The aqueous crude extract of Euphorbia heterophylla showed no significant effect on the levels of
total protein, blood urea nitrogen and serum albumin in wistar rats, which is contrary to the report of Kheyrodin
and Ghazvinian[35]. The non-significant effect of the aqueous extract may be attributed to adequate drinking of
water by the rats because dehydration was not observed among the animal models. More so, the liver is a core
site for the biosynthesis of blood urea nitrogen via the urea cycle, and plasma proteins such as albumin with
diverse physiological functions. Consequently, an elevation or a depression in the levels of these biochemical
parameters may compromise the integrity of liver tissues. It may be justifiable to say, therefore, that the non-
significant effect of the aqueous extract of E. heterophylla on total plasma protein, serum albumin and blood
urea nitrogen respectively as an index of healthy biochemical status of the liver is physiologically and
metabolically uncompromised. Again, the aqueous crude extract of the plant showed no significant effect on the
activities of alanine amino transferase (ALT), and aspartate amino Transferase (AST), as against the report of
Kheyrodin and Ghzvinian [35].

AST is similar to ALT in that both enzymes are associated with liver parenchyma cells. The difference
is that ALT is found predominantly in the liver with clinically negligible quantities found in the cardiac muscles,
skeletal muscles, kidneys, brains, and red blood cells [36, 37]. Since Euphorbia heterophylla extract did not
induce a significant effect on AST and ALT activities, it therefore means that the aqueous crude extract of the
plant may not be hepatotoxic and other tissue injuries relative to AST. This may confirm the incessant use of the
plant as a laxative in traditional medicine.

The aqueous crude extract of Euphorbia heterophylla shows no significant effect on the levels of
Alkaline Phosphatase (ALP) activity. ALP is reported to be present in large number of cells but only in a few
cells is the activity sufficient to be of clinical significance. [38]. It is found in liver cells and is associated with
osteoblastic activity in the bone [11, 39,40]. This means that the aqueous crude extract of the plant may not
cause any injury on several tissues of the body.

V.  Conclusion
In conclusion, it should be emphasized that the phytochemical and proximate evaluations indicated the
presence of several bioactive compounds, which are confirmations of the therapeutic effects of Euphorbia
heterophylla. Although the aqueous crude extract of the plant showed no hepatotoxic potentials and other tissue
injuries, however, caution should be taken in its use for medicinal and food purposes for humans and grazing
animals. In addition, there is room for further research to consolidate its toxic potentials if there would be any.
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