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ABSTRACT

Background: Aerva jevanica (AJME) possess antioxidant activity and hepatoprotective
effects, and traditionally in Pakistan for liver diseases. Methods: 24 male albino rats
were divided into five groups of 4 chicks of each, having free access to food and water.
Group | (control) while group I, Ill and IV were treated with ethanol 24 hrs for 2 weeks.
Rats group Il received only ethanol group lll received silymarin at a dose of 50 mg/kg
while group IV was given AJME (200 mg/kg). The activities of alanine transaminase
(ALT), alkaline phosphatase (ALP), lactate dehydrogenase (LDH) and were determined in
serum. Catalase (CAT), peroxidase (POD), glutathione-S transferase (GST), glutathione
peroxidase (GSH-Px), glutathione reductase (GSR) activity was measured in liver
homogenates. Thiobarbituric acid reactive substances (TBARS) and glutathione (GSH)
concentration were also evaluated in liver homogenates. Results: Hepatotoxicity induced
with ethanol was evidenced by significant increase in lipid peroxidation (TBARS) and
serum, ALT, ALP, LDH. Level of GSH determined in liver was significantly reduced, as
were the activities of antioxidant enzymes; CAT, POD, GSH-Px, GSR, GST treated with
ethanol. AJME (200 mg/kg bw) and silymarin (50 mg/kg bw) co-treatment prevented
all the changes observed with ethanol-treated rats. Conclusion: The results of present
work indicate that AJME has a significant protective effect against ethanol induced

hepatotoxicity in chicks, which may be due to their antioxidant potential.
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BACKGROUND

During metabolism process reactive oxygen
species (ROS) are constantly produced to
control vatrious physiological disorders.!
These reactive species oxidases the macro
molecules like protein, carbohydrate, lipids
and fats to maintain balance and stability of
natural coordination. When the creation of
reactive species is increased as a result the
ability of endogenous antioxidant system to
reclaim these reactive species, an imbalance
is produced called oxidative stress* which
leads to cause damages of membrane,
protein, lipid peroxidation, aberration of
chromosome, DNA mutations and deac-
tivation of numerous antioxidant defense
enzymes in living organism.” Ethanol is
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a natural product that has been available
for human consumption for thousands of
year’s causes’ oxidative stress and in slighter
breathing toxicities. Ethanol consumption
causes vatious disease of other tissue but
among them hepatotoxicity is on the top.*
Ethanol causes lipid peroxidation of lipids,
hepatitis, cirrhosis and its constant use
cause fibrosis. Inside the living cells ethanol
are converted into acetaldehyde and free
radicals which further extract electron and
causes oxidative stress® viz; intestinal brush-
border membrane, serum electrolytes and
haematology. Metabolism of alcohol in
liver generates excessive free radicals and
increased peroxisomal oxidation of fatty
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acid, which would ultimately affect functionality of
the antioxidant systems to eliminate ROS in the body.
Therefore, the mechanism to restore hepatic injuries
caused by alcoholic oxidative stress is tightly regulated
by the antioxidant status of a living system. To maintain
this balance medicinal flora plays a crucial role in main-
taining human health in addition shelter and foodstuff.
Medicinal plants are traditionally used for treatment
of much human disease with low side effect and easily
viability as compare to synthetic medicine due to
presence of secondary metabolites viz; phenolic com-
pounds, essential oil, saponin and tannins. Arva javanica
(Burm.f.) Juss. ex Schult., locally known as Khar Buta,
is found over a broad range of sandy sediments. Phyto-
chemistry reveals the presence of bioactive constituent’
which play a crucial role in removing kidney stones,”
dysentery’ relief of hepatotoxicity '
inhibition."

and enzymes

Methodology
Plant collection ant formation of Extracts:

Arva javanica at maturity was collected from district
Bannu, identified by Professor Dr. Fizan Ullah Khan,
Department of Botany, University of Science and
Technology Bannu and a specimen was submitted
in the herbarium of the University for future Corre-
spondence via voucher no (RA-116). The plant was
shed dried, chopped, ground mechanically into small
fine powder and extracted with 70% methanol to
obtained methanol crude extract (AJME). The methanol
extract was filtered and concentrated under reduced
pressure through rotary evaporator at room
temperature by using rotary evaporator.

Experimental plan

24 male albino rats were randomly divided into five
groups. Study protocol was approved by the ethical
committee of the University. The rats were kept for
seven days in the animal house at room temperature
and given 12 hr dark/light environment before the
preceding of experiment. Group I (control) was free
access of food and water while group II was induced
with ethanol (0.25 ml/100 g) orally after 24 hrs for
2 weeks. Rats of group Il and IV were received 50 mg/kg
silymarin and 200 mg/kg AJME along with ethanol for
assessment of heaptoprotective effects. At the end of
experiment all the rats were given anesthesia and blood
was collected through cardiac puncture. Blood was
centrifuged at 6000 rpm and separate serum and kept at
-20°C for further analysis.
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Serum analysis

Serum bilirubin, aspartate amino transferase (AST),
triglyceride (GT), high density lipoprotein (HDL), low
density lipoprotein LDL, alanine amino transferase
(ALT) and cholestrol.

Endogenous enzymatic analysis

Vatious endogenous enzymes including protein,'> CAT
and POD,"” GST ' and GPx" were measured respec-
tively for assessment of antioxidative capability.

Lipid peroxidation assessment

Lipid per-oxidation was analyzed by the determination
of thiobatbituric acid reactive substnces (TBARS)'
with some modifications'” and GSH contents liver
tissue homogenate by using the method of."®

Statistical analysis

Data are expressed as means £ SE (n=0) and significant
difference between the groups was statistically analyzed
by Duncan’s multiple range test (Statistica Software,
1990). Level of significance among the various treatments
was determined at p< 0.05.

RESULTS
Effect of extract on serum biochemistry

ALT, ALP and serum bilirubin level are significantly
increased in ethanol treated group as shown in Table 1
showing injuries of hepatic cell and hepatic degeneration.
These parameters were significantly restored by
co-administration of 200 mg/kg b.w, AJME and
50 mg/kg b.w., silymarin closely towards the non-treated
control group.

Effect of extract on protein and antioxidant
enzymes

Protein, CAT and POD play a crucial play in assessment
of antioxidant profile in rats as presented in Table 2.
Ethanol administration caused reduction in protein
contents and activities of antioxidant enzymes viz;
CAT and POD as compare to control groups.
Co-administration of silymarine and 200 mg/kg b.w,
AJME significantly improved these parameters neat
to control level showing the presence of bioactive
compounds.

Alterations in different enzyme activity of liver of
glutathione peroxidase and glutathione reductase are
presented in Table 2. Ethanol treatment caused signifi-
cant reduction in GST and GSH-Px activity as com-
pated to the control group. Treatment with 200 mg/kg
AJME and silymarin significantly increased the levels of
GSH-Px, and GST up to normal level.

S111



Rahmat: Protective effect of Aerva jevanica

Table 1: Effect of AJME on serum biochemistry of rats

Treatment ALT ALP Serumbilirubin
(U/L) (U/L) (mg/dl)
Control 9316.9 146+17.5 2.15+1.06
Ethanol 18516 278+24.7 8.20+£3.19
50 mg/kg Silymarin 112421 140+18.4 3.65+0.92
200 mg/kg AJME 13349.8 177+20.0 6.60+2.40

Mean +SE (n=6 number)

*, ** indicate significance from the control group at P<o.05 and P<o0.01 probability level
++ indicate significance from the ethanol group at P<o.01 probability level

Table 2: Effect of ADME on tissue homogenate protein and antioxidant enzymes

Treatment Protein CAT GST GPx POD
(ng/mg tissue) (U/min) (nmol/min/g (mol/g (U/min)
protein) tissue)
Control 83+3.1++ 0.70£0.03++ 42.5+1.3++ 197.5+4.3++ 0.50£0.02++
Ethanol 35+4.2** 0.29+0.01** 10.94£2.0** 63.315.1** 0.22+0.04**
50 mg/kg Silymarin 7045.3++ 0.43+0.04++ 37.0£2.1++ | 190.1£1.7++ 0.46+0.05++
200 mg/kg AJME 56+2.2++ 0.35+0.03++ 29.4+3.3++ 143.0+9.0++ 0.30+0.02++

Mean +SE (n=6 number)

*, ** indicate significance from the control group at P<o.05 and P<o0.01 probability level
++ indicate significance from the ethanol group at P<o.01 probability level

Table 3: Effects of AUME on liver TBARS and GSH

Treatment GSH TBARS
(mol/g tissue) (nmol/ min/ mg
protein)
Control 26.7+3.0++ 13.1£3.6++
Ethanol 15.1+1.6** 26.0+2.5**
50 mg/kg Silymarin 26.1+£8.3++ 13.3+3.8++
200 mg/kg AJME 23.614.7++ 14.64£2.7++

Mean £SE (n=6 number)

*, ** indicate significance from the control group at P<o.05 and P<o0.01 probability
level

++ indicate significance from the ethanol group at P<o.01 probability level

Effects of extract on lipid peroxidation contents

Lipid peroxidation assessments are very important in
antioxidant profile. Ethanol treatment caused significant
reduction in the contents of Glutathione reduced and
thio-berbitoric acid reactive substances (TBARS) as
shown in Table 3. Supplementation of 50 mg/kg
silymarin and 200 mg/kg AJME reversed these
contents and protects cells from lipid peroxidation.

DISCUSSION

Excessive amounts of alcohol and ethanol drinking
causes hepatotoxicity and liver degeneration. Metabolism
of ethanol occurs inside the liver in the presence of
an enzyme known as acetaldehyde which is further
converted into by dehydrogenase to acetate into
aldehyde in microsomal ethanol oxidizing system
(MEOS). This pathway requires P450 2E1 or CYP2E1
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that strips hydrogen away from alcohol to produce
acetaldehyde. In addition inside the peroxisomes ethanol
is catalyzed via catalase enzyme into more toxic radical
called acetaldehyde.”” These free radicals attach to
unsaturated fatty acid, producing of lipidperoxide and
elevated levels of serum matker enzymes, reduction of
GSH, decreased protein synthesis, triglyceride accumu-
lation, increased lipid per-oxidation, and thus damage
liver cells.”’ Due to free toxicity resulted into fatty liver
and the damage of liver cells there by the fat metabo-
lism in the liver is affected leading to increased levels
of serum triglycerides, HDL and LDL.*** The levels
of serum cholesterol, triglycerides, HDL and in ALT,
ALP were found to be significantly increased in ethanol
intoxicated group as compared to control group. The
clevated level is reduced by AJME towards silymarine
group. The result found has resemblance with other
study. *

Free radical produced by the metabolism of ethanol
causes oxidative damages and hepatic necrosis due
imbalance of oxidative system. To overcome the toxicity
of free radicals induced by the metabolism of ethanol
a defense system protects the body called antioxidant.
Ethanol causes clevation in the level of NADH in
mitochondria which further causes an increase in number
of superoxide free radicals leaked from oxidative phos-
phorylation leading to formation of hydroxyl radicals
and depleted activities of antioxidant enzymes.***
Antioxidant enzymes viz; CAT, POD, GST, GPx was
significantly (P<0.05) decreased in ethanol treated
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rats group which were recovered by co-administration
of 200 mg/kg b.w.,, AJME significantly (P<0.05) and
increased the activity to normal level. Similar reports
were obtained by other study.*
also causes lipid peroxiation depleted GSH contents
and increasing TBARS. In our study TBARS contents
in ethanol treated group were increased while GSH
contents are reduced from the normal range. This was
significantly altered by administration of AJME toward
the normal rat as well as standard hepatoprotective
silymarine rats. This finding has closely resemblance
with the results of.”

Free radicals of ethanol

CONCLUSION

It is inferred from the present study that ethanol caused
hepatotoxicity which were significantly reversed by
co-administration of AJME. This shows the presence
of bioactive ingredients which probably inhibit ethanol
uptake and protect it.
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ABBREVIATION USED

AJME: Aerva jevanica; TBARS: Thio-berbitoric acid
reactive substances; MEOS: Microsomal ethanol oxidiz-
ing system; ALT: Alanine transaminase; ALP: Alkaline
phosphatase; LDH: Lactate dehydrogenase and were
determined in serum; CAT: Catalase; POD: Peroxidase;
GST: Glutathione-S transferase; GSH-Px: Glutathione
peroxidase; GSR: Glutathione reductase.
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PICTORIAL ABSTRACT

Aerva jevanica

I

Crude extract

l

e |

an H 'E |
Serm Markers A— b ' k-

By ol .
B

||

Lipid peroxidation GSH

L]

et A pttioxidant engymes

SUMMARY

e Aerva jevanica (AJME) possess antioxidant activity and hepatoprotective effects, and traditionally in Paki-

stan for liver diseases. 24 male albino rats were divided into five groups of 4 chicks of each, having free
access to food and water. Group | (control) while group II, Ill and IV were treated with ethanol 24 hrs for 2
weeks. Rats group Il received only ethanol group Il received silymarin at a dose of 50 mg/kg while group
IV was given AJME (200 mg/kg). The activities of alanine transaminase (ALT), alkaline phosphatase (ALP),
lactate dehydrogenase (LDH) and were determined in serum. Catalase (CAT), peroxidase (POD), glutathione-
S transferase (GST), glutathione peroxidase (GSH-Px), glutathione reductase (GSR) activity was measured
in liver homogenates. Thiobarbituric acid reactive substances (TBARS) and glutathione (GSH) concentration
were also evaluated in liver homogenates. Hepatotoxicity induced with ethanol was evidenced by significant
increase in lipid peroxidation (TBARS) and serum, ALT, ALP, LDH. Level of GSH determined in liver was
significantly reduced, as were the activities of antioxidant enzymes; CAT, POD, GSH-Px, GSR, GST treated
with ethanol. AUME (200 mg/kg bw) and silymarin (50 mg/kg bw) co-treatment prevented all the changes
observed with ethanol-treated rats. The results of present work indicate that AJME has a significant protec-
tive effect against ethanol induced hepatotoxicity in chicks, which may be due to their antioxidant potential
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