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ABSTRACT

The effect of Moringa oleifera enriched diet on the toxic effects of palm wine and local gin on liver
enzymes, lipid profile and electrolytes in albino rats was determined in this research.

Methodology: Thirty female albino wistar rats, aged 8 to10 weeks, weighing between 170 and 200
g were used for the study. They were divided into six groups of five rats each. Group 1 served as
the control group (given normal diet), group 2 rats were given Moringa oleifera enriched diet only,
group 3 rats were given 10 ml/kg bwt of palm wine only and fed a normal diet, group 4 rats were
given 0.03 ml/kg bwt of local gin and fed a normal diet, group 5 rats were given 10 ml/kg bwt palm
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wine with Moringa oleifera enriched diet and group 6 rats were given 0.03 ml/kg bwt of local gin
with Moringa oleifera enriched diet. Palm wine and local gin were administered to the rats daily
using an oral cannula for 30 days. On the 31st day, the rats were sacrificed and blood was
collected through cardiac puncture for the determination of some liver enzymes, lipid profile and
electrolytes.

Results: The results of this study showed that Moringa oleifera enriched diet significantly
decreased (p<0.05) the activities of alkaline phosphatase, alanine aminotransferase and aspartate
aminotransferase, and significantly increased (p<0.05) the levels of total protein and albumin when
compared with the control rats. Also, Moringa oleifera enriched diet caused significant decrease
(p<0.05) in the levels of total cholesterol, triglycerides, low density lipoprotein-cholesterol and very
low density lipoprotein-cholesterol; with significant increase (p<0.05) in high density lipoprotein-
cholesterol when compared to control rats. Treatment with the extract significantly lowered
(p<0.05) the levels of urea and creatinine in Groups 3, 4 and 5 rats compared with Group 2 rats.
Furthermore, the significant reduction (p<0.05) in the levels of sodium, potassium, chloride and
bicarbonate was reversed by, treatment with M. oleifera enriched diet.

Conclusion: The results suggest that the Moringa oleifera enriched diet could possibly
ameliorates the toxic effects of palm wine and local gin on some biochemical parameters in rats.

Keywords: Moringa oleifera enriched diet; palm wine; local gin; electrolytes; liver enzymes; lipid

profile; rats.
1. INTRODUCTION

Moringa oleifera is the most widely distributed
species of the Moringaceae family throughout the
world, especially in Asian countries, having a
remarkable range of pharmacological properties
in addition to significant nutritional value and
hence have been scientifically evaluated for its
possible medicinal applications [1]. It is a highly
valued plant, distributed in many countries of the
tropics and subtropics. It has an impressive
range of medicinal uses with high nutritional
value. Traditionally, Moringa oleifera s
considered to be one of the most useful trees in
the world, as almost every part of the tree has
some nutritional, medicinal and other valuable
properties [2].

Various parts of the plant such as the leaves,
roots, seeds, bark, fruits, flowers and immature
pods act as cardiac and circulatory stimulants,
possess anti tumour [3], anti pyretic, anti
epileptic, anti inflammatory, antiulcer properties
[4]. Other important medicinal properties of the
plant include antispasmodic [5], diuretic [6],
antihypertensive [7], cholesterol lowering [8],
antioxidant, antidiabetic, hepatoprotective [9],
antibacterial and antifungal activities [10]. M.
oleifera parts are being employed for the
treatment of different ailments in the indigenous
system of medicine, particularly in South Asia
[11]. It has also been shown that Moringa oleifera
leaf diet improves the toxic effects of palm wine
and local gin on haematological and haemostatic
parameters in albino rats [12]. In addition,

M. oleifera seeds possess water purifying powers
[13,14] by flocculating Gram— positive and Gram
— negative bacteria cells [14,15,16]. It can also
be used as a less expensive bio absorbent for
the removal of heavy metals [17]. The leaves
have also been reported to be a good sources of
carbohydrate, lipids, proteins, minerals, vitamins
carotenoids, flavonoids, terpenes and
phytosterols [18].

Palm wine (alcohol) consumption is a major
factor in the global burden of disease and should
be considered a public health priority globally,
regionally, and nationally for the vast majority of
countries in the world [19,20,21]. Alcohol
consumption has been linked to more than 60
medical conditions, and is also linked to
categories of disease whose relative impact on
the global burden is predicted to increase [22]. It
has been shown to be associated with
deleterious effects on reproductive functions,
prenatal osteo-inhibitory effects, blood plasma
protein malnutrition, multivitamin deficiencies and
pre mature death [23,24,25].

Local gin (Ogogoro) is an alcoholic beverage
prepared by the distillation of the fermented sap
of Raphia palms (Raphia hookeri), coconut palm
(Cocus-nucifera), and oil palm (Elaeis guinesis).
It is popular in West Africa. It has widespread
direct and indirect effects on the haematological
system. Leukocyte, erythrocyte and thrombocyte
production and functions are affected directly.
Liver damage which is secondary to alcohol
abuse adversely impacts red blood cells and the



haemostatic mechanisms [26].  Nutritional
deficiencies are also caused by the effect of
alcohol on the absorption, storage and utilization
of several vitamins [27].

The potential effect of Moringa oleifera diet on
palm wine and local gin deleterious effect on liver
function, lipid profile and electrolytes was
researched in the present study.

2. MATERIALS AND METHODS

2.1 Collection and Preparation of Leaves

Fresh mature healthy and of good quality
Moringa oleifera leaves were collected from a
farm in Okuku, Yala Local Government Area of
Cross River State, Nigeria during the month of
June, 2014. The plant material was botanically
identified and authenticated (Herbarium number:
RUBL-20287) in the Department of Botany,
Faculty of Basic Medical Sciences University of
Calabar, Nigeria. The leaves were thoroughly
washed, shade dried for 14 days. The leaves
were turned over to prevent mould growth and
heat buildup that may change leaf colour. The
completely dried and crispy leaves were ground
in a domestic corn mill into powder and stored in
air tight container until they were ready to be
used in the Moringa oleifera enriched diet
production.

2.2 Preparation  of oleifera
Enriched Diet

Moringa

Standard rat pelleted diet was used as control
diet. The pellet was ground to facilitate the
incorporation of Moringa oleifera leaf powder.
Moringa oleifera supplemented feed was
prepared by mixing 11.1% on weight basis of
Moringa oleifera leaf powder to normal feed.
Dried Moringa oleifera leaf powder was weighed
and mixed with rat chow in the ratio (1: 9, w/w
respectively).

Mass of Moringa oleifera leaf powder = (x/100) x
35kg =Y kg

Total feed weight per group = 35Kg.
Where

X = percentage of Moringa oleifera leaf
powder needed in the diet.
Y =mass of Moringa oleifera leaf powder

added.

Obem et al.; BIMMR, 21(8): 1-9, 2017; Article no.BJIMMR.29479

These quantities were weighed and thoroughly
mixed in an electrical mixer to produce the
needed percentage of Moringa oleifera enriched
diet. No heat treatment was applied.

2.3 Palm Wine and Local Gin (Ogogoro)

Fresh 50% diluted palm wine obtained from oil
palm was collected on daily basis from a local
palm wine seller, in Okuku Yala Local
Government Area, Cross River State, Nigeria.
The palm wine was administered at a dose of 10
ml/kg-bwt [22]. The local gin was administered at
a dose of 0.03 ml/kg bwt [28].

2.4 Experimental Design

Thirty female albino rats were used for this study.
The rats were aged 8 to10 weeks and weighed
between 170 g and 200 g. They were divided into
six groups: Groupsl to 6 of 5 rats each. Rats in
each group were placed in separate cages in the
Animal House of Cross River State University of
Technology, Nigeria under natural day and night
cycles. The rats had free access to normal feed
and tap water ad libitum. They were allowed two
weeks of acclimatization to their environment.
The animals were subsequently treated as
follows;

Group 1: Control; rats in this group were
given 2 ml/kg bwt of distilled water and fed a
normal diet.

Group 2: Rats in this group were fed
Moringa oleifera enriched diet only.

Group 3: Rats in this group were given 10
ml/kg body weight of palm wine only and fed
a normal diet.

Group 4: Rats in this group were given 0.03
ml/kg body weight of local gin only and fed a
normal diet.

Group 5: Rats in this group were given palm
wine (10 ml/kg) bwt and fed Moringa oleifera
enriched diet.

Group 6: Rats in this group were given local
gin (0.03 ml/kg) and fed Moringa oleifera
enriched diet.

The palm wine and local gin were administered
to the rats daily using an oral cannula.
Administrations were done for a period of 30
days, while the rats were maintained on the
appropriate diets.



2.5 Determination  of  Serum Liver
Enzymes, Lipid Profile and Elec-
trolytes

After a 24 hour fast, the rats were sacrificed and
blood carefully obtained via direct cardiac
puncture. The collected blood was transferred
into plain tubes and centrifuged. Serum was
appropriately obtained for the determination of
the various parameters: alkaline phosphatase
(ALP), alanine aminotransferase (ALT), aspartate
aminotransferase  (AST), total cholesterol,
triglycerides (TG), low density lipoprotein
cholesterol (LDL-C), and high density lipoprotein
cholesterol  (HDL-C) concentration  using
commercial  kits obtained from Randox
Laboratories, UK.

Very low density lipoprotein was calculated using
this formula;

VLDL (mg/dl) = Serum triglycerides
5

2.6 Statistical Analysis

Data were presented as Mean + SEM. Statistical
significance was determined using the one way
analysis of variance. Differences were
considered statistically significant at a p value
less than 0.05.

3. RESULTS

3.1 Effects of M. oleifera Enriched Diet on
Liver Enzymes in Rats Treated with
Palm Wine and Local Gin

The effects of Moringa oleifera enriched diet on
the assayed liver enzymes: alkaline phosphatase
(ALP), alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) is as shown in
Table 1. Administration of the Moringa oleifera
diet caused a significant reduction in the levels of
alkaline phosphatase (ALP) in Groups 2, 5 and 6
compared to in group 1 (Table 1).

It also caused a significant reduction in the levels
of alanine aminotransferase (ALT) in groups 2
and 6 compared to control group (Group 1).

A significant reduction (p<0.05) in levels of
aspartate aminotransferase (AST) was observed
in groups 2 and 6 rats as compared to group 1
rats. A significant increase (p<0.05) in the levels
of total protein and albumin was observed in
groups 2,5 and 6 rats as compared to group 1
rats (Table 1).
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3.2 Effect of M. oleifera Enriched Diet on
Lipid Profile in Rats Treated with Palm
Wine and Local Gin

Table 2 shows the effect of M. oleifera enriched
diet on lipid profile in rats treated with palm wine
and local gin. The Moringa oleifera enriched diet
caused a significant reduction (p<0.05) in the
values of total cholesterol, triglyceride, low
density lipoprotein cholesterol and very low
density lipoprotein in Groups: 2 and 6 as
compared to Group 1 rats); the diet caused a
significant elevation (p<0.05) in the values of
high density lipoprotein cholesterol in Groups 5
and 6 as compared to group 1 rats.

3.3 Effect of M. oleifera Enriched Diet on
Electrolytes in Rats Treated with Palm
Wine and Local Gin

The effect of M. oleifera diet on electrolytes in
rats treated with palm wine and local gin is as
shown in Table 3.

Palm wine and local gin caused a significant
decrease (p<0.05) in sodium, potassium,
chloride and bicarbonate in groups 3 and 4 rats
when compared with group 1 rats. Moringa
oleifera diet caused a significant increase
(p<0.05) in the values of sodium, potassium and
bicarbonate in group 2 compared with group 1
rats.

4. DISCUSSION

The present study was carried out to determine
the effect of Moringa oleifera diet on some
biochemical parameters in albino wistar rats
exposed to palm wine and local gin. A significant
increase in the activities of ALP, ALT and AST
were elicited in the study; this is in accordance
with  [29]. Most experiments involving the
induction of liver injury is usually accompanied by
the elevation in the activities of liver enzyme
markers (AST, ALT and ALP).

ALT is a cytoplasmic enzyme found in very high
concentration in the liver and an increase of this
specific  enzyme indicates  hepatocellular
damage, while AST is less specific than ALT as
an indicator of liver function [30]. An increase in
the enzyme activity indicates cellular leakage
and loss of functional integrity of the hepatic cell
membrane [31,32]. The elevated levels of these
biochemical parameters are direct reflection of
alterations in the hepatic structural integrity [33].



Obem et al.; BIMMR, 21(8): 1-9, 2017; Article no.BJMMR.29479

Table 1. Effect of Moringa oleifera enriched diet on liver enzymes activities in rats treated with palm wine and local gin

Groups Alkaline phosphatase Alanine aminotransferase Aspartate transaminase Total protein Albumin
(ALP) (1U/L) (ALT) (IU/L) (AST) (IU/L) (gm/dL) (gm/dL)
Group 1: Positive Control. 44.77+3.46 27.32+1.97 83.35+0.84 7.31+0.00 3.51+0.00
Group 2: Moringa oleifera diet ~ 29.98+2.90* 22.68+3.04* 75.15+£3.03 7.69 + 0.00* 5.34 +0.02*
only.
Group 3: Palm wine only. 53.90+4.16 27.54x1.77 87.39+0.08 7.20 £ 0.00* 3.20+0.03*
Group 4: Local gin only. 58.02+0.48 27.48+3.18 87.80+0.38 7.31+0.00 3.02 +0.01*
Group 5: Palm wine +Moringa  33.2515.64* 38.30+9.68 82.38+0.30 7.29 £ 0.01* 4.05 £0.01*
oleifera diet.
Group 6: Local gin +Moringa 35.81+5.28* 25.33+2.89* 76.87+3.23* 7.24+0.01* 4.52 +0.01*
oleifera diet.

All values=Mean+SEM; * significantly different from values of Group 1 at p<0.05

Table 2. Effects of Moringa oleifera enriched diet on lipid profile in rats treated with palm wine and local gin

Groups Total cholesterol Triglyceride High density Low density Very low density
(mmol/L) (mmol/L) lipoprotein (mmol/L) lipoprotein (mmol/L) lipoprotein (mmol/L)

Group 1: Positive Control. 134.73 +2.07 146.70 + 4.30 24.00 +£1.67 63.78+0.46 26.95+0.86

Group 2: Moringa oleifera 124.56 + 2.45 122.16 + 8.56* 48.10 + 2.25 52.03 +1.51* 24.43+1.71*

diet only.

Group 3: Palm wine only. 145.17 +1.54 158.23 +0.78* 10.21 £ 0.23* 103.31 £ 1.15* 31.65+0.16*

Group 4: Local gin only. 157.77 £ 0.68* 149.75 +0.43 15.14 £ 0.67* 62.68 + 0.08 29.95+0.09

Group 5: Palm wine 118.00 + 0.56* 145.20 + 0.89 44.13 + 0.55* 64.83 + 0.17 29.04+0.18

+Moringa oleifera diet.

Group 6: Local gin +Moringa  108.78 + 0.52* 146.95 + 1.98 40.24 + 2.45* 59.15 + 2.32* 29.39+0.39*

oleifera diet.

Data are represented as Mean+S.E.M.* Significant with respect to the group 1 (p < 0.05) (n =5 in each group).
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Table 3. Effects of Moringa oleifera on serum electrolytes in rats treated with palm wine and

local gin
Groups Sodium Potassium Chloride Bicarbonate
(mM/L) (mM/L) (mM/L) (mM/L)
Group 1: Positive Control. 141.48 +0.25 4.41 +0.00 100.08 £+ 0.20 25.46 +0.02
Group 2: Moringa oleifera 143.41 +0.24*  4.81 + 0.00* 100.02 £0.20 24.07 £0.04*
diet only.
Group 3: Palm wine only. 104.27 +0.21* 2.61 £ 0.02* 60.14 £ 0.07* 19.48 £0.01*
Group 4: Local gin only. 102.56 £ 0.22*  2.00 + 0.01* 68.90 +0.11* 16.53 +0.02*
Group 5: Palm wine 140.50 £ 0.03 5.10 + 0.03* 99.16 £0.11 2552+0.03
+Moringa oleifera diet.
Group 6: Local gin +Moringa  140.84 £ 0.02 4.41+0.01 98.90+0.11 25.50 £ 0.02
oleifera diet.
All values=Mean+SEM,; * significantly different from values of Group 1 at p<0.05
Palm wine and local gin caused The LDL which is popularly known as the “bad

considerable liver damage through induction of
peroxidation of lipids and finally inhibits the
protein synthesis [34]. The treatment with M.
oleifera stabilized the serum total protein and
albumin levels. The stabilization of proteins might
be considered as an indication of enhanced
protein synthesis in the hepatic cells due to
inhibition of peroxidation of lipids and scavenge
of the free radicals [35]. Stabilization of serum
total bilirubin level by the administration of M.
oleifera is further a clear signal of the
improvement of the functional status of the
hepatic cells [36].

Earlier researchers, [37,38,39,40], have
demonstrated that, active compounds like
flavonoids, triterpenoids, saponins and alkaloids,
which are also present in M. oleifera are known
to possess hepatoprotective property. Treatment
with M. oleifera enriched diet attenuated the
increase in enzyme activities produced by the
palm wine and local gin, and a subsequent
recovery towards normalization of these
enzymes strongly suggests the possibility of M.
oleifera being able to affect the hepatocytes so
as to cause accelerated regeneration of
parenchymal cells and Iysosomes, thus
protecting against lysosomal integrity and cell
membrane fragility, and therefore decreasing the
leakage of marker enzymes into the circulation
[41].

Elevated levels of all lipoproteins except the HDL
are associated with increased risk of
atherosclerosis. High level of triglycerides and
LDL are associated with coronary artery disease
[42]. Therefore, the reduction in serum TC
concentration effected by Moringa oleifera diet in
these rats is beneficial, and may reduce the risk
of cardiovascular disease.

cholesterol” is highly atherogenic [43], because
they are primary carriers of plasma cholesterol
which builds up slowly in the walls of arteries,
feeding the heart and brain. As a result of this, it
forms plaque that clots the arteries thereby
causing atherosclerosis and increasing the risk of
high blood pressure which may eventually lead to
stroke [44].

HDL is considered to have anti-atherogenic
properties, since there is negative correlation
between HDL and risk of cardiovascular disease.
HDL is referred to as the ‘good’ cholesterol
because, it is involved in transport of cholesterol
from peripheral tissues to liver and thereby
reducing the amount stored in the tissue and the
possibility of developing atherosclerotic plaques
[43]. Increased HDL concentration in rats fed
with Moringa oleifera diet indicates that the diet
may help to increase transport of peripheral
tissue cholesterol to liver and thereby decrease
blood cholesterol.

Electrolytes are very important for the proper
functioning of cells. Alcohol-induced diuresis,
reduced subjects’ plasma volume in the work
done by Noth, Swislocki and Puddey [45,46], as
the diuretic effects of alcohol could lead to
dehydration. In the present study,
supplementation of Moringa oleifera in the diet
fed to the rats exposed to palm wine and local
gin increased the electrolytes levels as an
indication of improved water and electrolytes
balance. Sodium together with potassium assists
in the maintenance of the body's electrolyte and
water balance, also in nerve conduction, muscle
contraction, and the trans-port of substances
across membranes [47]. Other animal studies
involving chronic alcohol intake have shown
significant retention of water, sodium, potassium,



and chloride after the first week of daily alcohol
ingestion [48].

5. CONCLUSION

In conclusion, this study reveals the potential of
Moringa oleifera leaf enriched diet, in improving
the toxic effects of palm wine and local gin on
some biochemical parameters in albino rats.

CONSENT
It is not applicable.

ETHICAL APPROVAL

All authors hereby declare that ‘Principles of
laboratory animal care” (NIH publication No 85-
23 revised 1985) were followed as well as
specific national laws where applicable. All
experiments have been examined and approved
by the appropriate ethics committee.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Tamanna T. Biochemical Estimation of
three primary metabolites from medicinally

important plant Moringa oleifera.
International Journal of Pharmaceutical
Sciences Review and Research.

2011;7(2):186-188.

2. Florence IF, Adeboye AO. Stephen 10.
Comparative evaluation of in vitro
antioxidant properties of Cajanus cajan
seed and Moringa oleifera leaf extracts.
Int. J Biochem Res Rev. 2014;4:163-172.

3. Makonnen E, Hunde A. Damecha G.
Hypoglycaemic effect of M. stenopetala
aqueous extract in rabbits. Phytother Res.
1997;11:147-148.

4, Pal SK, Mukherjee PK, Saha BP. Studies
on the antiulcer activity of M. oleifera leaf
extract on gastric ulcer models in rats.
Phytother. Res. 1995;9:463—-465.

5. Caceres A, Saravia A, Rizzo S, Zabala L,
Leon ED, Nave F. Pharmacological
properties of Moringa oleifera 2: Screening
for antispasmodic, anti-inflammatoy and
diuretic activity. J Ethnopharmacol. 1992;
36:233-237.

6.

10.

11.

12.

13.

14.

15.

16.

17.

Obem et al.; BIMMR, 21(8): 1-9, 2017; Article no.BJIMMR.29479

Morton JF. The horse radish tree: M.
pterigosperma (Moringacea). A boon to
arid lands. Economic Botany. 1991;45:
318-333.

Dahot MU. Vitamin contents of flowers and
seeds of M. oleifera. Pak. J Biochem.
1988;21:1-24.

Mehta LK, Balaraman R, Amin AH, Baffa
PA, Gulati OD. Effects of fruits of M.
oleifera on the lipid profile of normal and
hypercholesterolaemic rabbits. J Ethno-
pharmacol. 2003;86:191-195.

Ruckmani K, Kavimani S, Anandan R,
Jaykar B. Effect of Moringa oleifera lam on
paracetamol — induced hepatoxicity. Indian
J Pharm Sci. 1998;60:33-35.

Nickon F, Saud ZA, Rehman MH, Haque
ME. In vitro antimicrobial activity of the
compound isolated from chloroform extract
of M. oleifera Lam. Pak J Biol Sci. 2003;
22:1888-1890.

Farooqg A, Sajid L, Muhammad A, Anwarul
Hassan G. Moringa oleifera: A food plant
with multiple medicinal uses. Phytotherapy
Research. 2007;21:17-25.

Okwari OO, Kolawole TA, Wali C,
Oluwatayo BO, Okon H. Moringa oleifera
diet improves the toxic effects of palm wine
and local gin on hematological and
hemostatic parameters in albino rats.
Journal of Medicine and Medical Sciences.
2015;6(8):221-228.

Muyibi SA, Evison LM. Optimizing physical
parameters affecting coagulation of turbid
water with M. oleifera seeds. Water Res.
1995;29:2689-2695.

Kawo AH. Water purification potentials and
in-vivo toxicity evaluation of the aqueous
and petroleum  ether extracts of
Calotropis procera (Ait.F) Ait.F. latex and
Moringa oleifera Lam seed powder. PhD
thesis, Microbiology Unit, Department of
Biological Sciences, Bayero University,
Kano. 2007;184.

Olsen A. Low technology water purification
by bentonite clay and M. oleifera seed
flocculation as  performed in Sudanese
villages: Effects on Schistosoma mansoni
cercariae. Water Res. 1987;21:517-522.
Broin M, Santaella C, Cuine S, Kokou K,
Peltier G, Joet T. Flocculent activity of
flocculation as performed in Sudanese
villages: Effects on Schistosoma mansoni
cercariae. Water Res. 2002;21:517-522.
Sharma P, Kumari P, Srivastava MM,
Srivastava S. Removal of cadmium from



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

aqueous system by shelled M. oleifera
Lam. seed powder. Bioresource Technol.
2006;97:299-305.

FAHEY WJ. Moringa oleifera: A review of
the medical evidence for its nutritional,
therapeutic, and prophylactic properties.
Part 1. Trees for Life Journal. 2005;1:5.
Adelekan ML, Abiodun OA, Obayan AO,
Oni G, Ogunremi OO. Prevalence and
pattern of substance use among
undergraduates in a Nigerian University.
Drug Alcohol Depend. 1992;29:255-261.
Room R, Graham K, Rehm J, Jernigan D,
Monteiro M. Drinking and its burden in a
global perspective: Policy considerations
and options. Eur Addict Res. 2003;9:165—
175.

Rehm J, Room R, Graham K, Monteiro M,
Gmel G, Sempos CT. The relationship of
average volume of alcohol consumption
and patterns of drinking to burden of
disease: An overview. Addiction. 2003;98:
1209-1228.

Das SK, Mukherjee S, Vasudevan DM.
Non-alcoholic fatty liver diseases: An
underecognized cause with emerging
importance. Curr Sci. 2006;90:659-665.
Oyedeji KO, Bolarinwa AF, Hamzat MA.
Effect of palm wine on reproductive
functions in male albino wistar rats. Res J
Biol Sci. 2012;7(9-12):340-344.

Liang TJ, Rehermann B, Seeff LB,
Hoofnagle JH. Pathogenesis, natural
history, treatment and prevention of

hepatitis C. Ann Intern Med. 2000;132(4):
296-305.

Eluwa MA, Agarrey LE, EkanemTB,
Amabe OA, Agns OE, Ekong MB.
Comparative study of teratogenic effects of
brewed beer and palm wine on fetal femur
bone of albino Wistar rats. Int J Biomed.
Health Sci. 2010;6:229-233.

Idonije OB, Festus OO, Asika EC, llegbusi
MI, Okhiai O. A Comparative biochemical
analysis of local Gin (Ogogoro) from
different parts of Nigeria and imported Gin
(Dry Gin) - oxicogenic, carcinogenic and
sociopolitical implications. Sci J Med Clin
Trials. 2012;1-4.

Akanni EO, Mabayoje VO, Zakariyahu TO,
Oparinde DP. Haematological characteri-
zation among Heavy alcohol consumers in
Osogho metropolis. Res J Med Sci.
2010;4(2):48-52.

Okoroafor C, Ogbo I, Azi S. The effect of
alcohol intoxications on hematological

Obem et al.; BIMMR, 21(8): 1-9, 2017; Article no.BJIMMR.29479

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

parameters of adult albino wistar rats. Int J
Comm Res. 2013;2(3):46-49.

Damodara RV, Saayi KG, Padmavathi P,
Varadacharyulu NC. Effect of Emblica
officinalis against alcohol-induced bio-
chemical changes in plasma and red blood
cells of rats. African Journal of Bio-
chemistry Research. 2013;1(6):101-105.
Adebayo AH. Medicinal plant:
Phytochemical and biological studies of
Ageratum conyzoides Linnaeus. Lambert
Academic Publishing Co, Saarbrucken,
Germany. 2010;1-10.

Gupta RS, Singh D. Hepatomodulatory
role of Enicostemma littorale Blume
against oxidative stress  induced liver
injury in rats. Afr J Agric Res. 2007;2:131—
138.

Kalegari M, Gemin CA, Araujo-Silva G,
Brito NJ, Lopez JA, et al. Chemical
composition, antioxidant activity and
hepatoprotective  potential of Rourea
induta Planch. (Connaraceae) against
CCl4-induced liver injury in female rats.
Nutrition. 2014;6:713-718.

Patrick-lwuanyanwu KC, Wegwu MO,
Okiyi JK. Hepatoprotective effects of
African locust bean (Xylopia aethiopica) in
CCl4 induced liver damaged Wistar Albino
rats. International Journal of Pharma-
cology. 2010;6:744-749.

Lee KJ, Woo E, Choi CY, Shin DW, Lee
DG, You HJ, Jeong HG. Protective effect
of acteoside on  carbon tetrachloride-
induced hepatotoxicity. Life Sci. 2004;74:
1051-1064.

Mandal PK, Bishayee A, Chatterjee M.
Stimulation of tissue repair by Mikania
cordata root extract in carbon
tetrachloride-induced liver injury in mice.
Phytother Res. 1993;7:103-105.

Shah NA, Khan MR, Ahmad B, Noureen F,
Rashid U, Khan RA. Investigation on
flavonoid composition and anti-free radical
potential of Sida cordata. BMC Comp
Altern Med. 2013;13:276—-288.

Baek NL, Kim YS, Kyung JSb, Park KH.
Isolation of anti-hepatotoxic agent from the
roots of Astragalus membranaceous.
Korean Journal of Pharmacognosy.
1996;27:111-116.

Tran QI, Adnyana IK, Tezuka Y, Nagaoka
T, Tran QK, Kadota S. Triterpene saponins
from Viethamese ginseng (Panax
viethamensis) and their hepatocyte-



39.

40.

41.

42.

43.

44,

protective activity. Journal of Natural
Product. 2001;64:456-461.

Vijyan P, Prashanth HC, Dhanaraj SA,
Badami S, Suresh B. Hepatoprotective
effect of total alkaloid fraction of Solanum
pseudocapsicum leaves. Pharmaceutical
Biology. 2003;41:443-448.

Xiong X, Chen W, Cui J, Yi S, Zhang Z, Li
K. Effects of ursolic acid on liver Taiwania
protection and bile secretion. Zhong Yao
Cai. 2003;26:578-58.

Bishayee A, Sarkar A, Chatterjee M.
Hepatoprotective activity of carrot (Daucus
carota L.) against carbon tetrachloride

intoxication in mouse liver. J
Ethnopharmacol. 1995;47:69-74.
Yakubu MT, Afolayan AJ. Effect of

aqueous extract of Bulbine natalensis
Baker stem on haematological and serum
lipid profile of male Wister rats. Indian J
Exp Biol. 2009;47:283-288.

Chia BL. Cholesterol and coronary artery
disease- issues in the 1990. Singapore
Med J. 1991,;32:291-294.

Yakubu MT, Akanji MA, Oladiji AT.
Alterations in serum lipid profile of male

Obem et al.; BIMMR, 21(8): 1-9, 2017; Article no.BJIMMR.29479

45,

46.

47.

48.

rats by oral administration of aqueous
extract of Fadogia agrestis stem. Res J
Med Plant. 2008;2:66-73.

Noth RH, Swislocki ALM. Endocrine-
metabolic effects of alcohol. In: Becker
KL, ed. Prenciples and Practice of
Endocrinology and Metabolism. Ill. Edition.
Lippincott Williams and Wilkins: A Wolters
Kluwer Company. 2001;2124-29.

Puddey IB, Vandongen R, Bellin LJ, Rause
IL. Alcohol stimulation of renin release in
man: Its relation to the hemodynamic,
electrolyte and sympatho-adrenal
responses to drinking. J Clin Endocrinol
Metab. 1985;61(1):37-42.

Epstein M. Alcohol and the kidney. In:
Lieber, C.S. ed. Medical and Nutritional
Complications of Alcoholism: Mechanisms
and Management. New York: Plenium
Medical Book Company. 1992;495-513.
Marsano L, McClain CJ. Effects of alcohol
on electrolytes and minerals. Alcohol.
Health Res. World. 1989;13(3):255-260.

© 2017 Obem et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/19158




