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ABSTRACT

Moringa oliefera have had a long history of use in traditional
medicine. This work seeks to examine the phytochemical
composition of the leaf of Moringa oliefera and the effects of its
ethanol leaf extract on biochemical parameters (urea, alanine
aminotransferase, aspartate transferase, alkaline phosphate, total
globulin, total cholesterol, sodium, potassium) in Wistar Albino
rats administered different concentrations of the extract. The rats
were assigned into five groups of six (6) rats each. Group A were
given 0.9% normal saline and they served as control. Group B, C,
D and E were administered 100 mg/kg, 250 mg/kg, 500 mg/kg,
and 1 g/kg of extract respectively for 28 days. The blood of the
animals was taken for biochemical studies. Results of
phytochemical screening reveal that the plant contains alkaloids,
cardiac glycosides, phenols, tannins, carbohydrates, reducing
sugar, flavonoids. Biochemical studies show a significant
difference (p < 0.05) in the aspartate transferase (AST) between
the control and treated groups. Significant difference (p<0.05)
was also noticed for alanine aminotransferase in the group
treated with 1000 mg/kg of extract. It can therefore be concluded
that oral administration of ethanol leaf extract of Moringa
oleifera may be safe for the animals at the administered doses,
since no adverse effects were detected from biochemical
evaluation. It is also hepatoprotective on the animals as it
enhances the functions of the liver enzymes.

INTRODUCTION

he use of herbal medicine to treat diseases is almost

universal. According to World Health Organization

(WHO) estimates, 80% of the populations of some
Asian and African countries presently use herbal medicine for
some aspect of primary health care [1].Herbal medicine has been
commonly used over the years for the treatment and prevention of
diseases and health promotion as well as for enhancement of the
quality of life. When an herbal product is ingested, the body
interacts with it in several ways. These processes are commonly
manifested by changes in enzyme levels such as aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
creatine kinase (CK), amylase, and alkaline phosphatase (ALP).
Also, components like urea and uric acid are vital diagnostic tools
for toxicity. The vital organs that are commonly affected are heart,
liver, pancreas, and kidney.

The holistic approach to health care makes herbal medicine
very attractive to many people, but it also makes scientific
evaluation very challenging because so many factors must be
taken into account. Although many believe herbal medicines are

safe, they are often used in combination and are drawn from plant
sources with their own variability in species, growing conditions,
and biologically active constituents. Herbal extracts may be
contaminated, adulterated, and may contain toxic compounds.
The quality control of herbal medicines has a direct impact on
their safety and efficacy. But, there is little data on the
composition and quality of most herbal medicines not only due to
lack of adequate policies but also due to a lack of adequate or
accepted research methodology for evaluating traditional
medicines [5-7].There is therefore a need to continually evaluate
the safety of various herbal preparations from different localities
to evaluate their safety in man and animals.The present study is
designed to carry out phytochemical and biochemical evaluation
ofthe ethanol leaf extract of M. oleifera.

MATERIALSAND METHODS
REAGENTS

Reagents used for this study include dragengorff's reagent,
wagner's reagent, hager's reagent, ferric chloride, dilute sodium
hydroxide solution, concentrated and diluted hydrochloric acid,
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concentrated and diluted sulphuric acid, sodium hydroxide, 2,4
dinitrophenylhydrazine, L-alanine, phosphate buffer, a-
oxoglutarate, L-aspartate, 4-aminoanipyrine, phenol and
cholesterol esterase. All reagents were of analytical grades and
were purchased from local distributors and were used without
further purification.

Plant collection

The leaves of the plant, Moringa olifera were collected at
Eyaen village, Benin-Auchi road, Benin city and was identified
by the curator, department of Pharmacognosy, Faculty of
Pharmacy, University of Benin. A voucher specimen was
deposited in the herbarium.

Preparation of plant Extract

The leaves were collected and air-dried for two weeks,
homogenized and subsequently prepared for extraction. Four
hundred grams (400 g) of the powdered leaves of Moringa olifera
were extracted in 99% ethanol using a soxhlet apparatus.The
extraction process was carried out using soxhlet extraction
method. It was then concentrated at 50°C in a rotary evaporator.
The combined extract was 85 g (21.3%).

PHYTOCHEMICALSCREENING

Chemical tests were carried out to detect the presence of
alkaloids, tannins, saponins, carbohydrates, reducing properties,
anhraquinones and other phenolic compounds in accordance with
standard methods [9].

Experimental animals

Thirty (30) Wistar rats of either sex were purchased from the
University of Benin animal house and kept under standard
environmental conditions (25 &+ 21°C; 12/12 h light/dark cycle).
The animals were divided into five groups of six rats each and
kept in their respective cages and fed with standard diet and clean
water. The animals were allowed to acclimatize for three weeks
prior to the experiment. All groups were closely observed for
behavioural changes and signs of abnormalities throughout the
study. The experimental animals were handled and used in
accordance with the international guide for the care and use of
laboratory animals [10]. Moringa Olifera leaf extract was
administered for 28 days at doses of 100, 250, 500 and 1000
mg/kg body weight and control group received 0.9% Normal
saline.

Collection of blood samples

At the end of 28 day, the animals were fasted for 12 hours,
anesthesized with chloroform and subsequently sacrificed.
Blood was collected from each animal by cardiac puncture using
sterile needle and 5ml syringe. The samples were collected in an
ethylene-diamine-tetra-acetic acid (EDTA) bottles and sent for
biochemical analysis.

Determination of biochemical parameters
Serum alkaline phosphatase (ALP):

Alkaline phosphatase substrate was pipetted into a test tube
and equilibrated to 37°C for 3 minutes. Deionized water was
added and mixed. This was incubated for 10 minutes at 37°C.
Alkaline phosphatase developer was added, mixed and the
resulting solution was read against blank at 590 nm.

Alanine aminotransferase (ALT):

The sample (0.05 mL), buffer (phosphate buffer (100 mmol/L,

pH 7.4), L-alanine (200 mmol/L), a- oxoglutarate (2 mmol/L))
were pipetted into a test tube and incubated for 30 minutes at 37°C.
0.25 ml of 2,4-dinitrophenylhydrazine (2 mmol/L) and 2.5 mL of
sodium hydroxide were added to the test-tube. The absorbance of
the sample against the blank was taken at 546 nm.

Aspartate aminotransferase (AST):

The sample (0.05 mL), phosphate buffer (100 mmol/L, pH
7.4), L-aspartate (100 mmol/L), a- oxoglutarate (2 mmol/L) were
pipetted into a test tube and incubated for 30 minutes at 37°C. 0.25
ml of 2,4-dinitrophenylhydrazine (2 mmol/L) and 2.5 mL of
sodium hydroxide were added to the test-tube. The absorbance of
the sample against the blank was taken at 546 nm.

Total cholesterol (TC):

The total cholesterol level was determined by the enzymatic
endpoint method.

Ten (10) pl of sample and 1000 pl of reagent were mixed and
incubated for 10 minutes at 37°C. The absorbance of the solution
was taken against reagent blank at 500 nm. The absorbance of the
standard reagent was also determined.

Concentration of cholesterol in sample =

Absorbance of sample x concentration of standard

Absorbance of standard
Determination of total protein:

Blank reagent (100 mmol/L), sodium hydroxide and 16
mmol/L Na-K tartrate), standard reagent (biuret reagent) and the
test sample (serum or heparinized or EDTA plasma) were pipetted
into 3 different test-tubes. 20 ul distilled water was added to the
test-tube containing blank reagent, 20 pl of standard reagent to
standard regent test-tube, 20 pl sample to test sample test-tube
and 1ml of the working reagent to each of the 3 different test-
tubes. The solutions were mixed and incubated at room
temperature for 5-10 minutes and read against blank at 546 nm.

Protein concentration =
Absorbance of sample x concentration of standard (60g/L)
Absorbance of Standard

Determination of Albumin:

Blank reagent, standard reagent and the test sample were
pipetted into 3 different test-tubes. 5 ul distilled water was added
to the blank test-tube, 5 ul of standard reagent to the standard test-
tube, 5 ul test sample to sample test-tube and 1.5 ml working
reagent to each of the test-tubes. The solutions were mixed and
incubated at room temperature for 5 minutes and read against
blank at 630 nnm.

Albumin concentration (g/L) =

Absorbance of sample x concentration of standard

Absorbance of standard.
Total Globulin (TG):

The Total globulin fraction was determined by subtracting the
albumin from the total protein.

Total Globulin=Total protein Albumin
Determination of UREA:
Sample (0.5 ul), 0.5 pl standard reagent and 0.5 pl distilled
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water were pipette into separate test tubes, 50 pl working reagent
was added to each of the test-tubes, mixed and incubated at 37°C
for 10 minutes. 1.25 ml phenol (120 mmol/L) and 1.25 ml of
sodium hypochlorite (27 mmol/L) were added to each of the test-
tubes. The solutions were mixed and incubated at 37°C for 15
minutes and read against reagent blank at 546 nm.

Urea concentration =

Absorbance of sample x Standard conc. (80 mg/dl or 13.4
mmol/L)

Absorbance of standard

The sodium and potassium content were determined using the
SEAC Fp20 flame photometer using standard method.

Statistical analysis

All data were expressed as means + standard error of mean
(SEM). Comparison was by the student t test using the graph pad
instat3 version for windows software. Level of significance was
reported at P<0.05.

RESULTS
BIOCHEMICAL EVALUATION

Phytochemical Screening

Table 1. : Phytochemical screening of Moinga olifera leaf

TEST RESULT
Carbohydrate Present
Reducing sugar Precsent
Saponins Present
Flavonoid Present
Phenols Present
Alkaloids Present

Table 2. : Effects of the ethanol leaf extract of Moringa oleifera Biochemical parameters of the albino Wistar rats

PARAMETERS | GROUPA | GROUPB | GROUPC | GROUPD | GROUPE
(Control) (100 mg/kg) | (250 mg/kg) | (500 mg'kg) (1 g'kg)
UREA (mmol/L) | 11.2+0.12 [10.8+0.87 | 082=0.89 [ 08.12+1.18 [07.6+0.50
Na~ (mmol/l) 14734088 | 1443+2.19 | 1443145 | 144.0+£1.20 | 142.0 = 0.88
K™ (mmol/) 5574012 |563+009 | 550+£021 |550+015 |590+0.15
ALT (iw/l) 1574093 |[18.0+£1.16 | 180116 | 19.0+0.58 |19.3 =088
AST (/1) 273+088 |433+186 | 44.7+1.86 | 49.7+1.86 |56.0=1.45"
ALP (iw/]) 11.3+088 |17.3+0.67 | 173088 |22.9+099 |253=0.88
TG (mmol/L) 0.93+0.09 |0.83+0.07 | 063009 | 057+0.67 |047+0.09
TC (mmol/L) 1394012 | 1.55+£0.06 | 1.18£0.09 | 1.11£0.06 | 1.087+0.03
Values are expressed as mean + standard error of mean (n = 3 for each group)
Comparison were made between Group A and Group B, C, D and E
The symbol * also represents the statistical significance at P < 0.05
DISCUSSION oleifera reveals the presence of alkaloids, cardiac glycosides,

Herbal medicines have received great attention as an
alternative to clinical therapy in recent years. The preliminary
phytochemical test of the powdered leaf sample of Moringa

tannins, phenolics flavonoids, carbohydrates, reducing sugar.
These bioactive constituents may be responsible for the observed
therapeutic effects of the plant. Flavonoids for example, being an
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Table 3. : Effect of ethanolic extract of M. olifera on Body weight changes in control and treated rats.

Day/ Group A Group B Group C Group D Group E
organ {control) (100 mg/ke) | (250 mg/kg) | (500 mg/kg) (1 g/'kg)
Body Day0 | 159.67=729 | 165.67<11.03 | 168.50412.69 | 151.00=17 | 169.00+=11.67
Welght (@) | pay 28 | 160.33=7.55 | 167.00£12.22 | 165.83£10.53 | 154.1748.01 | 167.50+11.24
Organ Liver |527=0.18 | 4.61=047 | 6.04+0.87 5.4740.68 | 5.85+0.77
. Kidney | 0.52=0.03 | 0.50=0.02 | 0.57+0.07 0.560.07 | 0.63£0.11
Weight (g)

anti-oxidant in the plant may contribute to the hepatoprotective
effects of the plant [12].Measurement of serum biochemical
parameters is useful to identify target organ of toxic effects as
well as general health status of animals [13]. Alkaline
phosphatase (ALP), aspartate aminotransferase (AST), and
alanine aminotransferase were investigated in these studies.
These were done in order to determine the effects of the plant leaf
extract on the liver. These enzymes are normally affected
following liver damage [14]. Aspartate aminotransferase (AST),
and alanine aminotransferase are produced in the liver cells when
these cells are challenged, but usually not necessarily an
indication of liver damage [15].

The studies showed increase in the level of serum alkaline
phosphatase with no statistical significance (at p<0.05) in the rats
treated with 100, 250 and 500 mg/kg of the plant extract when
compared to the control group. However, there was significant
difference in the group treated with 1000 mg/kg of the plant leaf
extract when compared to the control group. This could suggest a
dose-dependent relationship. There was also a significant
increase in the level of the aspartate aminotransferase (AST), but
statistics reveals no significant difference (at p<0.05) in the
alanine aminotransferase (ALT), although the level of both
enzymes has been elevated. This elevation in liver enzymes is
consistent with the findings of Bharali; et a/, 2003 that oral
administration of hydroalcoholic leaf extract of M.oleifera
enhances level of hepatic enzymes [16].The Increase may infer
that induction of liver enzymes may result in enhancement of
liver functions especially in the elderly where their liver function
has significantly reduced by age. This helps in the detoxification
of xenobiotics substances, such as carcinogens, and plant
venomous compounds. These results reveal slight induction in
the liver enzymes but not necessarily damage to them. The studies
also reveal slight increase in the total globulin, but this was
statistically significant when compared with the control group.
Globulins are principally responsible for both the natural and
acquired immunity that an individual has against invading
organisms [17]. The slight increase in the level of globulin in the
treated group compared to the control group by the plant leaf
extract further support the antimicrobial actions of the plant. This
finding is consistent with the studies of Lawrence and Amadeo
(1989)[18].

Urea is one of a number of non-protein nitrogenous substance

that accumulates in the plasma when renal excretion is reduced
[19]. The current studies show that there was no adverse effect on
the urea concentration in serum of the experimental rats. This is in
agreement with the report of Chukkalingam et a/; (2012) on the
effect of M. olifera on biochemical parameters of rats [20].

There was also a decrease in the level of total cholesterol (TC)
and triglycerides. This effect also tend to be dose dependent and
it's consistent with a previous studies by Kumari, et al., (2010)
where he found out that 8 g of leaf powder M. oleifera daily over
the course of 40 days in type II diabetes is able to reduce total
cholesterol and triglyceride by 14% [21]. This was also in line
with the study by Naznin, e al (2012) where he examined the
effect of M. oleifera leaf exract on serum triglycerides, serum
cholesterol and blood glucose. The studies found out that the leaf
extract induced significant decrease of serum level of
triglycerides, cholesterol, low density lipoprotein cholesterol,
which correlates with significant increase in high-density
lipoprotein cholesterol [22]. Thus the results from present and
past studies confirm M. oleifera leaves as potential hypolipidemic
and hypocholesterolemia agent. These effects could be linked
with the presence of bioactive phytoconstituents, such as -

sitosterol and can be comparable with a review of the article by
Farooq, et al (2007), “Moringa oleifera: A food plant with
multiple medicinal uses”. In the studies, the extract was found to
lower the serum level of cholesterol, phospholipid, lipoproteins,
atherogenic index lipid and reduce the lipid profile of liver, heart,
aorta in hypercholesteremic rabbits and increased the excretion of
fecal cholesterol [23]. Clinically, the hypolipidemic effect of M.
oleifera leaf extract may help to prevent cardiovascular disorders
which are one of the leading causes of death worldwide.

The changes in the level of potassium and sodium in the rats
treated with different doses of the plant leaf extract were
negligeable when compared with control group. This is consistent
with the publication by United Sates Department of Agriculture
nutrient database. In their studies, it was found out that the plant
has negligible contribution to the sodium and potassium
concentration [24].

The safety of this plant at low doses is in agreement with the
studies done by Adedapo et al., (2009) that the plant is safe for
consumption up to a dose of 2 g/kg body weight [25].
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CONCLUSION

Oral administration of ethanol extract of M. olifera leaf at low

doses is safe on the treated animals as there were no significant
changes on the biochemicals parameters evaluated. It is also
hepatoprotective on the animals as it enhances the functions of the
liver enzymes.
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