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ABSTRACT

This study evaluated the effect of pretreatment with ethanol extract of Ziziphus mauritiana leaf on serum and hepatic fipid
peroxidation and vitamin C in alcohol-induced liver damage. Elevated levels of serum enzyme markers alanine aminotransferase
(ALT) aspartate aminotransferase (AST) ALP) were observed in alcohol group compared to normal rats. Also total bilirubin and lipid
peroxidation increased significantly (p<0.05) in alcohol group compared to normal control. Pretreatment with ethanol extract of
Ziziphus mauritiana leaf 50 100 200 mg/kg body weight (bw) for 5 days significantly (p<0.05) decreased raised levels of serum
enzyme markers of liver tissue damage and protected rats against serum and hepatic lipid peroxidation compared to group
administered alcoho) only. The extract of Ziziphus mauritiana was also observed to significantly reduce the depletion of vitamin C

compared to group administered alcohol only. The effect of the extract was observed to be dose-dependent.
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INTRODUCTION

Focus on plant research has increased all over the
world and a large body of evidence exists to show immense
potential of medicinal plants used in various traditional
systems (Dahanukar et al., 2000). Although important progress
has been made in understanding the pathogenesis of alcoholic
liver disease, current therapies for this disease are not
effective. Novel therapeutic approaches such as utilizing
agents that successfully correct the fundamental cellular
disturbances resulting from excessive alcohol consumption are
attractive (Zhou et al, 2002). The toxic effects of alcohol are
directly related to the plasma levels achieved after alcohol
intake. Practically, all the alcohol absorbed is metabolized in
the liver where it undergoes two oxidative processes during
which it is first converted into acetaldehyde, its toxic
metabolite, and then to acetate. As a consequence of the
hepatic metabolism of alcohol series of processes leading to
liver damage take place (Caballeria, 2003). In the liver, ethanol
toxicity may be associated with elevated production of reactive
oxygen intermediates. Lipid peroxidation is a major
consequence of oxidative stress leading to tissue damage
(Saravanan, 2003). The identification of naturally occurring
inhibitors of peroxidation resuiting in cell damage could
therefore lead to important new strategies for disease
prevention (Subramonian ef al., 1999).

Ziziphus mauritiana Lam. belongs to the family
Rhamnaceae. It is widely grown in mild-temperate, rather dry
areas, of both hemispheres and is adapted to warm climates. It
is often called jujube, Chinese date, and Indian plump (Morton,
1987). In northern Nigeria, it is called magarya (Hausa) or
huya (Kilba). The plan{ finds various uses in traditional
medicine. For instance; the fruits are applied on cuts and
ulcers; are emplayed in pulmonary ailments and fevers; the
dried ripe fruit is a mild laxative. The seeds are sedative and
are taken sometimes with butter, to halt nausea, vomiting and
abdominal pains in pregnancy. They check diarrhoea, and are
applied on wounds. Mixed with oil, they are rubbed on
rheumatic areas. The leaves are helpful in liver disease,
asthma and fever. The bitter, astringent bark decoction is
taken to halt diarrhoea and dysentery and relieve gingivitis. A

root decoction is given as a febrifuge and the powdered root is - -

dusted on wounds. Juice of the oot bark is said to alleviate
gout and rheumatism (Morton, 1987 and Michel, 2002). The

root is also used in the treatment of epilepsy (Msonthi et al.,
1983).

This research investigated the effect of ethanol
extract of Ziziphus mauritiana leaf on serum and hepatic lipid
peroxidation in acute alcohol-induczd hepatotoxicity.

MATERIALS AND METHODS

Animals

Male albino rats, weighing between 130 and 1509
were obtained from the Veterinary Research Institute Vom,
Jos, Plateau State, and were housed in a well-ventilated room
under 12h light/dark cycle. The animals were fed with a
commercial diet (Vital Feed: Grand Cereals and Oil Mill Ltd,
Jos) and water ad fibitum.

Preparation of plant material

The plant material, Ziziphus mauritiana leaves (fresh)
were collected 20km along Yola-Mubi road in the month of July
2005. The leaves were dried under room temperature at 30 %
2°C. The dried material was made into powder using mortar
and piston and sieved with Endicott test sieve 0.3mm (Endicott
Ltd, London). A voucher specimen of the plant has been
deposited (BCDD-03b) in the Depariment of Biochemistry
Federal University of Technology, Yola. The extract was
obtained from the powder (100g) through Soxhlet extraction
with 90% methanol. The extract was concentrated into a semi-
solid material using rotary evaporator at < 50°C. The extract
was dissolved in distilled water to 50 or 100 and 200 mg/mi
and administered to rats orally. .

Hepatotoxin

Absolute was purchased from Mallinckrodt Chemical
Works St. Louis, USA. The ethanol was Analar (99.8%). A
5g/kg body weight of 25% wi/v alcohol solution was
administered as the hepatotoxin.

Animal treatment

Thirty-six male rats were divided into six groups of 6
animais each. Group | normal control; group Il alcohol control;
group lil; group IV and V, were pretreated with single daily
dose of 50, 100 and 200 mg/kg body weight of Ziziphus
matritiana extract respectively for 5 days followed by daily
single dose of 5g/kg body weight of 25% wi/v alcohol solution .
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on of blood and ttssue samples’ -

At the end of the experimental per)od the animals

were sacrificed after ether anesthesia and blood coliected

_‘wuthout the use of antt—coagulant for serum preparation The, ..
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&
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d at 2 000 rpm for 10 min after which the serum was
1 J.eeparated from the plasma using a rubber micropipette and
used for the analysis. The levels of alkaline phosphatase

(ALP), alanine  aminotransferase  (ALT), aspartate
aminotransferase (AST), and bilirubin (Bil) were assayed using
Randox clinical test kits (Randox Laboratories, Ltd U.K.); lipid

“Vperoxidation (TBARS) was according to Wills (1987) while

vitamin C was determined as described (Roe, 1973). The liver
was excised after dissecting .the animals with a dissecting
blade and placed in ice-cold saline in a beaker. Weighed
amount of liver tissue was mmced and nomogenlzed in Tris

'HCI buffer solution (1g liver tissue/10ml) using a glass Teflon,
' motorized

Potter-Elveghem  homogenizer (Melsungen‘
Germany). The homogenate was then centrifuged at 3000g for
10min at 4°C and 0.2ml supernatant used for tissue lipid
perOX|dat|on assay.

Statistical Analyses
Results were presented as Mean + standard error of

rnefEn. Statistical analyses was carried out using studentt’ test

“to compare for significant difference between two means.

Significant difference was considered at p<0.05 with the aid of
Microsoft Data Analysis. Microsoft Excell 2003.

RESULTS
Table 1 shows the levels of enzyme markers and

. non-énzyme maker of tissue damage in groups treated with

" miarkers..

alcohol only, 'with ZIZIphUa maur/tlana and in normat rats
Enzyme markers included AST, ALT, dnd” ALP_while non-
enzyme rker is erubm - The_levelss of assayed enzyme
ere stgmﬂcéntly (p<0.05) increased in group
administered. alcohol only (GP 11) compared to normal rats (GP
B. Groups pre-treated with ethanol extract of Ziziphus
mauritiana (50, 100, and 200 mg/kg body weight) showed
significant (p<0.05) decrease in levels of assayed enzyme
markers of liver damage compared with group treated with
alcohol only. Also level of bilirubin in alcohol control
significantly (p<0.05) increased compared to normai rats. The
level of bilirubin in groups pre-treated with the extract however,
significantly (p<0.05) decreased compared to aicohol control
group.

Table 2, shows the effect of ethanol extract of Ziziphus
mauritiana leaf on levels of serum lipid peroxidation (TBARS)
and serum vitamin C on alcohol-induced liver damage. The
levels of lipid peroxidation as assayed by thiobabituric acid
reactive substances significantly (p<0.05) increased in alcohol
control compared to normal rats. Significant (p<0.05) decrease
in the level of serum lipid peroxidation was observed in groups
pretreated with ethanol extract of Ziziphus mauritiana leaf (50,
100 and 200 mg/kg body weight). Significant (p<0.05)
decrease in the level of serum vitamin C was also observed in
alcohol control group when compared to normal rats. However
pretreatment with 100 and 200 mg/kg body weight of ethanol
extract of Ziziphus mauritiana significantly (p<0.05) raised the
serum vitamin C level of the respective groups.

Table 3 shows the effect of ethanol extract of Ziziphus
mauritiana leaf on hepatic lipid peroxidation and vitamin C.
Significant (p<0.05) decrease in hepatic lipid peroxidation was
observed in groups pretreated with the extract while significant
increase in hepatic vitamin C was observed in groups
pretreated with 100 and 200 mg/kg body weight.

Table 1: Effect of ethanol extract of Ziziphus mauritiana leaf on serum biochemical markers of liver damage

Treatment AST (1IUI) ALT (IUIL) ALP (IUIL) BIL (umoliL)
Normat rats (GP 1) 83+ 055 320 + 3.63 501£2.0 2310£1.3
Alcohol only (GP 1Y) 178 £0.32°  625+512° 827+25° 68.15+0.1°
. 50 mg/kg bw Zm + alcohol (GP 1) 152 + 0.84° 520+ 4.16° 660+ 3.3° 50.10+0.1°
SR 100 mglkg bw Zm + aloohol (GP VY 134 £ 0637 480+ 3.18 % 650+ 6.8%  30.00+£0.4F
200 mg/kg bw Zm + alcohol (GPV)  9420.88"°  340:677%°  620:3.0% 2270:02°°
200 mgrkg bw Zm only (V1) 88 £ 0.45 35011 530 %23 _24.80:0.6

compared to-GP 11y stgmflcanlly (p<0 05) lower relative to GP Hl 0 significant (p<0. 05) relative to GP IV.

Table 2: Effect of ethanol extract of Ziziphus mauritiana leaf on serum lipid peroxidation and vitamin C levels

Treatment - TBARS (nmol/h) Vitamin C (mg/100ml)_
Normal rats (GP 1) 26.8+0.32 0.295+ 0.0

Alcohol only (GP 1) 38.4+0.14° 0.290 £ 0.03

50 mg/kg bw Zm + alcohol (GP [l) 31.7+022° 0.302 £ 0.08
100-mg/kg bw Zm + alcohol (GP 1V) 30.0+0.71° 0.324 £ 0.05"

200 mg/kg bw Zm + alcohol (GP V) 28.3 + 0.55" 0.328 £+ 0.06"

200 mg/kg bw Zm only 27.3+0.63 0.300 £ 0.07

Values are Means + Standard deviation, (n = 6). a significanlly higher (p<0. 05) compared to GP |; B significantly lower (p<0.05)
compared to GP lI; y significanlly (p<0.05) lower relative to GP Hil.

Table 3. Effect of ethanol extract of Ziziphus mauriliana leaf on hepatic lipid peroxidation and vitamin C levels

_ Treatment TBARS (nmol/h) Vitamin C (mg/100g)
Normal rats (GP 1) 2.07 £0.10 0.832 +0.031
~-Alcohol only (GP 1) 7.12 + 0.04° 0.516  0.052°
50 mgrkgbw Zm + alcohol (GP 1) 6.04 +0.14° 0.621 +0.038
,100(mglkg bw Zm + algphol (GP V) 4.13+£0.08° 0.683 £ 0.025"
200 mg/kg bw Zm + aicohol (GP V) 3.81£0.17° ,0.815 £ 0.043°
gfkgjbw Zm only - 221.£0.12 ~0.854 + 0.036

. Va Iues aremean 1} eagsmgsmndard deviation, (n = 6),

0<0.05 significantly Higher compared to control; *p<0.05 significantly

e lowei compared to alcohol only.
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DISCUSSION

In the past, liver disease was the major concern
associated with alcoholism, and was believed to be primarily
due to poor dietary habits. Consequently, treatment was
limited to addressing overt nutritional deficiencies. While
malnutrition occurs in varying degrees in alimost all alcoholics,
subsequent research showed that alcohol itself is directly
hepatotoxic (Amber ef al., 2000). The animals treated with
alcohol only (GP ll) resulted in a significant hepatic damage as
elicited by the elevated levels of serum enzyme markers of
liver damage and bilirubin. The rise in the ALT level is usually
accompanied by an elevation in the levels of AST, which plays
a role in the conversion of amino acids to keto acids (Sallie,
1999). The CYP2E1 has a collectively high redox potential,
which, on using NADP* as a cofactor, leads to the formation of
free oxygen radical, oxidative stress and lipid peroxidation.
Oxidative stress induces the activation of kupffer cells,
increasing the exoression of several cytokines such as
transforming growth factor beta, tumor necrosis factor alpha
and interleukin-1. All of these processes contribute to the
activation of stellate cells with the consequent increase in
collagen synthesis favoring the progression of alcohoiic liver
disease (Caballeria, 2003). Prefreatment with the extract of
Ziziphus mauritiana attenuated a decreased leve! of the serum
enzymes and bilirubin in all the pretreated groups, thus
suggesting that the extract at all the doses given were able to
condition the hepatocytes in order to protect the membrane
integrity against alcohol-induced leakage of enzymes into the
circulation (Lin, 2000). Aicohol ingestion is known to promote
oxidative stress iin mammals and humans. An increase in the
free radical production is likely to play a role in the induction of
severe liver damage (Saravanan, 2003). In the present study,
it was observed that there was an increase in serum and
hepatic lipid peroxidation as assayed by TBARS in alcohol
group (GP Il}. This indicates that there was an activation of the
lipid peroxidation system in both serum and liver tissue. Lipid
peroxidation is initiated by the abstraction of a hydrogen atom
from the side chain of polyunsaturated fatty acids in the
membrane lipids {(Saravanan, 2003). The high vulnerability of
neutral tissue to oxidative damage is party due to its high lipid
content (Rice and Evans, 1993). Acetaldehyde toxicity impairs
glutathione synthesis and causes lipid peroxidation, protein
adduct formation, plasma membrane alterations and abnormal
mitochondria oxidation of fatty acids (Amber, 2000). Significant
decrease in the level of serum and hepatic lipid peroxidation
as observed in groups pretreated with the extract of Ziziphus
mauritiana is a clear indication that the extract contains
antiperoxidative activity in the form of antioxidants thereby
protecting the blood and liver against alcohol induced lipid
peroxidation. The observed decrease in the level of serum
vitamin C in alcohol control compared with normal rats was a
clear indication that the antioxidant vitamin was used in
combating the effect of oxidative stress due to lipid
peroxidation. Increased levels of serum vitamin C in groups
pretreated with 100 and 200 mg/kg body weight of ethanoi
extract of Ziziphus mauritiana leaf points to the rich antioxidant
content of the piant exiract which reduced the depletion of
vitamin C in both serum and liver tissue. Dahiru ef al (2005)
had earlier reported anti-peroxidative activity of Ziziphus
mauritiana extract in carbon tetrachloride-induced fiver injury.

A further study is needed to isolate and characterize
the active phytochemical principle responsible for the observed
effect.

REFERENCES

An’fber, A. N. D. and Breth, J. N. D., 2000. Nutritional Support
' in Alcohol dependency: Hepato protection and
detoxification. Research Review; 1: 1-8.

Caballeria, J., 2003. Current concepts in alcohol metabolism.
Ann Hepatol, 2(2): 60-68.

Dahanukar, S. A., Kulkarni, R. A. and Rege, N. N., 2000.
Pharmacology of Medicinal Plants and Natural
Products. Ind J. Pharmacol; 32: $81-8118.

Dahiru, D, William, E. T. and Nadro, M. S., 2005. Protective
effect of Ziziphus mauritiana leaf extract on carbon
tetrachloride-induced liver injury. African Journal of
Biotechnology; 4(10): 1177-1179.

Lin, 8. C,, Chung, T. C., Ueng, T. H., Linn, Y. H., Hsu, S. H,,

Chiang, C. L. and Lin, C. C., 2000. The hepatoprotective effect
of Solanum alatam on acetaminophen-induced
hepatotoxicity in mice. Am. J. Clin Med;, 28: 105-114

Michel, A., 2002. Tree, Shrub and Liana of West African
Zones. Margraf Publishers GMBH, Paris. 440pp

Morton, J., 1987. Indian Jujube. In: Fruits of warm climates.
Morton, J. F. (ed), Miami, Florida. 272-275. Last
updated: 23/4/2004. Accessed on 5/5/2004 at
http:/iwww .Indian jujube.htm

Msonthi, J. D., Magombo, D. Hamdard., 1983. Medicinal Herbs
in Malawi and their Uses. (26): 2, 94-100.

Rice-Evans, C. and@Burdon, R., 1993. Free radical lipid
interactions and their pathological consequences.
Prog Lipid; 32:71-110.

Roe, J.H., 1973. Ascorbic acid (vit C) in blood and Urine. Proc
Soc Exp Biol Med; 37: 465-466

Sallie, R., Tredger, J.M. and Williams, A., 1999. Drugs and the
liver. Biopharm Drug Dispos,; 712:251-259.

Saravanan, R., Prakasam, A., Ramesh, B. and Pugalendi,
K.V., 2003. Effect of Piper Betle Leaf Extract on Aicoholic
Toxicity in the Rat Brain. J Med Food 6 (3): 261-265.

Subramoniam, L. and Selvam, R., 1999. Prevention of CCl-
induced hepatotoxicity by agueous extract of tumeric.
Nutr Res; 19(3): 421-441,

Wills, E. D., 1987. Evaluation of lipid peroxidation in lipids and
biologicai membranes. In: Snell, K. and Mullock, B.
(ed). Biochemical Toxicology. A Practical Approach:
Practical Approach Series, IRL press, Oxford,
London.76-84pp

Zhou, Z., Sun, X., and Kang, J. Y. 2003. Methionine
Protection against Aicohol Liver Injury through
Inhibition of Oxidative Stress. Exp Biol Med, 222(3):
214-222.



