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Effect of Zingiber officinale on fatty liver induced by oxytetracycline in albino rats.
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Abstract

Background: Fatty liver causes were markedly increased in Egyptian people throughout last years.
People prefer to use the medicinal plants instead of using chemical compounds because they are cheap and
have few side effects compared to chemical compounds. Ginger is a natural dietary rhizome with anti-
oxidative, anti-inflammatory, and anti-carcinogenic activities. The aim of this study was to evaluate the
possible potential therapeutic and protective effects of Zingiber officinale (ginger) against oxytetracyclin-
induced fatty liver in an attempt to understand its mechanism of action, which may pave the way for
possible therapeutic applications.

Material and Methods: Albino rats were divided into two major groups, 15 rats for each. The first group
was divided into three sub-groups: a) control, b) fatty liver group; that was injected intraperitonealy with
oxytetracycline (120mg/kg) for three consecutive days and c) ginger treated group; which was treated with
ginger water extract (125 mg/kg) for 30 days after fatty liver induction . All animals were scarified after
33 days of the beginning of the experiment. The second group was divided into three subgroups: a)
control, b) fatty liver group; that was injected intraperitonealy with oxytetracycline (120 mg/kg) for three
consecutive days and c) ginger protective group; which received ginger for 15 days before induction of
fatty liver, then sacrificed after induction of fatty liver (3 days). Blood samples were collected for
biochemical analysis. Liver specimens were obtained and fixed in 10% formalin for histological study.
Results: Fatty liver groups showed high significant increase in serum glucose, cholesterol, triglycerides,
LDL cholesterol, ALAT, ASAT, GGT, LDH, urea, creatinine and A/G ratio while total protein, albumin,
globulin and HDL cholesterol were significantly decreased compared to control group. These
biochemical changes were accompanied with histopathological alterations in fatty liver tissue. The
treatment with ginger ameliorated most of the evaluated biochemical parameters and improved the
induced degenerative histopathological changes. The pre-treatment with ginger before the induction of
fatty liver gave some protection against factors that experimentally induced fatty liver.

Conclusion: Ginger as diet additive is recommend for fatty liver patients or those people who have
hyperlipidemic family history.
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Introduction

al., 2005). When hepatosteatosis is present in the
absence of excessive alcohol consumption, it is

termed non-alcoholic fatty liver disease, or
NAFLD (Ratziu et al., 2010, Marchesini et al.,
2001), which is considered to be the hepatic
manifestation of the metabolic syndrome
(Shulman and Mangelsdorf, 2005). NAFLD

Fatty liver, or hepatosteatosis, is characterized
histologically by triglyceride accumulation within
the cytoplasm of hepatocytes (Ratziu et al., 2010)
and refers to fat accumulation in the liver
exceeding 5%-10% by weight (Szczepaniak et
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comprises a wide spectrum of hepatic damage,
from simple steatosis alone, to inflammatory
changes found in nonalcoholic steatohepatitis
(NASH) and advanced fibrosis and cirrhosis of
the liver. The prevalence of NAFLD has
apparently increased in proportion to the
increasing incidence of obesity in both adults and
children (Clark, 2006; Sathya et al., 2002).
Tetracycline is one of a group of drugs known to
induce micro vesicular steatosis when triglyceride
accumulation was concomitant with the inhibition
of mitochondrial lipid metabolism (Amacher and
Martin, 1997). Mechanisms by which tetracycline
induces steatosis include the inhibition both of B-
oxidation of free fatty acids and lipoprotein
secretion from the liver (Letteron et al., 2003).
Researchers have examined the effects of plants
used to support liver functions and treat diseases
in the liver (Botha and Penrith, 2008; Maikai et
al., 2010). However, herbs contain active
substances that can trigger side effects and
interact with other supplements or medications.
For these reasons, herbs should be taken with
care, under the supervision of practitioner
knowledgeable in the field of botanical medicine.
Recently researchers have examined the effects of
plants used rationally by to support liver
functioned and treat diseases of the liver (Varsha
etal., 2011).

Ginger is a widely used spice and functional food.
For centuries, ginger has been an important
ingredient in herbal medicine. The medicinal
properties attributed to ginger include anti-emetic
(Tiran , 2012), cardiotonic, gastroprotective
(Mustafa et al., 1994), anti-diabetic (Akhani et al.
2004), anti-arthritic (Bliddal et al., 2000), anti-
migraine (Cady et al ., 2005), anti-thrombotic
(Thomson et al ., 2002), anti-fungal (Touba et
al., 2012), anti-inflammatory (Thomson et al.,
2002; Penna et al., 2003; Mahmoud et al., 2011),
hypolipidaemic  (Bhandari et al.,, 2005),
hypocholesterolaemic (Furhman et al., 2000;
Bhandari et al, 2005) and antioxidant
activity(Oboh et al, 2012).

Since fatty liver causes were markedly increased
in Egyptian people throughout last years,
principal goal of the present study was to
determine whether treatment with ginger could
prevent factors induced fatty liver and to examine
its effect on some vital organs as liver, kidney and
heart.
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Material and Methods

Chemicals:

- Oxytetracycline was obtained from EI-Nile
Pharmaceutical Company (Cairo, Egypt).

- Ginger was obtained in the form of powder and
dissolved in distilled water 125 gm / litter for 12
hours at room temperature then filtered
(Kalantari and Rastmanesh, 2009).
Experimental design:

Thirty female albino rats of local strain
weighting 150 - 200 gm. were obtained from El-
Nile Pharmaceutical Company (Cairo, Egypt).
The animals were housed in metal cages (5 per
cage), fed on balanced diet and water and
maintained under prevailing atmospheric
conditions with continuous cleaning and
observation.

Rats were divided into two groups, the first group
was to follow up the effect of the herb as a
curative agent for fatty liver, while the second
was to illustrate the effect of plant as a
protective agent for fatty liver. Each group was
divided into three subgroups, five rats for each.

The first group was divided into:

1- Control:

Rats were injected intraperitonealy with saline
(120 ml/kg) for three consecutive days.

2- Oxytetracycline:

Rats were injected intraperitonealy with
oxytetracycline (120 mg/kg) for three
consecutive days for fatty liver induction

(Nicola et al., 1996).

3- Ginger curative:

Rats were injected intraperitonealy with oxy
tetracycline (120 mg/kg) for three consecutive
days then orally administered ginger extract
(125 mg/kg) daily by gastric tube for 30 days as
a food supplement.

All animals were sacrificed after 33 days of the
beginning of the experiment.

The second group was divided into:

1- Control:

Rats were injected intraperitonealy with saline
(120 ml/kg) for three consecutive days then
sacrificed.
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2- Fatty liver:

Rats were injected intraperitonealy with
oxytetracycline (120 mg/kg) for three consecutive
days for fatty liver induction then sacrificed.

3- Ginger recovery:

Rats orally administered with ginger water extract
(125mg/kg) daily by gastric tube for 15 days, then
intraperitonealy injected with oxytetracycline
(120 mg/kg) for three consecutive days then
sacrificed.

Blood sampling:

The animals were anesthetized under light ether
anaesthesia, blood samples were collected then
the animals were sacrificed. Blood samples were
kept for 30 minutes without disturbance then
centrifuged for 15 — 20 minutes at 5000 rpm to
separate serum.

Biochemical assays:

Serum glucose was estimated according to
enzymatic colorimetric method described by
Tietz (1986). Alanine amino transferase (ALAT)
and aspartate amino transferase (ASAT) were
determined by the method of Breuer (1996).
Serum y-glutamyl transferase (GGT) was
performed by kinetic method according to
Persijn and Slik (1976). Serum total protein was
estimated according to Doumas (1975). Serum
albumin was determined according to the
method of Dumas et al. (1997). The globulin
value for each sample was obtained by
substracting the albumin value from the
corresponding total protein value. The A/G ratio
for each sample was obtained by dividing the
albumin level to globulin level. Total lipids were
assayed by the method of Kaplan (1984). Serum
total cholesterol (T.C) was performed according
to Henry et al. (1974). Serum triglycerides (T.G)
were determined according to the method of
Fossati and Prencie (1982). Serum high density
lipoproteins cholesterol (HDL-cholesterol) was

assayed according to Burstein (1970). The
concentration of low density lipoproteins
cholesterol (LDL-cholesterol) in serum was
estimated by the equation used by Friedewald et
al. (1972) as follow:

LDL —cholestero I (mg/dl) =

Total cholestero | - HDL cholestero | — (T5Gj

Measurement of serum urea was done according
to the method of Patton and Crouch (1977).
Serum creatinine was evaluated according to the
method of Jaffe (1986).

Histological examination:

For light microscopy, the liver was surgically
removed from the rats at the end of each
experimental period, fixed in 10% neutral
buffered formalin, embedded in paraffin wax,
sectioned at 5 um and stained with hematoxylin
and eosin (Harris, 1900).

Statistical Analysis:

The results were expressed as mean * standard
error (SE). The significance of differences
between means was measured by student's t-test
(Snedecor and Cochran, 1980). The P values
below 0.05 were considered significant.

Results
A- Biochemical results:

The present data showed high significant increase
(P < 0.01) in serum glucose level in fatty liver
group when compared with control group (Table
1). Treatment of rats with ginger for 30 days
after induction of

fatty liver with oxytetracycline caused significant
increase (P < 0.05) in serum glucose level when
compared with control group, while it showed
high significant decrease ( <P0.01) when
compared with fatty liver group.

On the other hand, giving ginger for 15 days as a
protective agent before induction of fatty liver
was recorded insignificant change in serum
glucose level when compared with fatty liver
group (Table 1).
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Table (1): Effect of ginger on serum glucose level.

:l Protected group

Serum

glucose
level
(mg/dl)

Each value is the mean of 5 animals + SE.

N.S: non significant.

*, **1is the significant difference when compared at P < 0.05 and P < 0.01 respectively.
P1: in comparison with control group.

P2: in comparison with fatty liver group.

Con: Control F.L: Fatty liver Gin: Ginger

A high significant increase (P < 0.01) in serum total lipids, triglycerides and LDL-cholesterol, while high
significant decrease in HDL-cholesterol were recorded in fatty liver group when compared with control
group (Table 2).

After induction of fatty liver followed by treatment with ginger for 30 days it was found insignificant
change in serum cholesterol, triglycerides and LDL-cholesterol, while total lipids showed high significant
increase (P < 0.01) when compared with control group and highly significant decreased when compared
with fatty liver group. Serum HDL-cholesterol was significantly decreased when compared with control
group and significantly increased when compared with fatty liver group.

On the other hand, ginger protective group recorded high significant increase £°0.01) in serum total
lipids when compared with control group but remained less than fatty liver group.

Ginger protective group didn't affect triglycerides, cholesterol, LDL-cholesterol increase and HDL-
cholesterol reduction which caused by oxytetracycline in comparison with control and fatty liver rats.
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Table (2): Effect of ginger on lipid profile.

on
Mean 309

Triglycerid
es
(mg/dl)

Cholesterol
(mg/dl)

LDL
(mg/dl)

HDL
(mg/dl)

Each value is the mean of 5 animals + SE .

N.S: non significant.

*, **: is the significant difference when compared at P < 0.05 and P < 0.01 respectively .
P1: in comparison with control group.

P2: in comparison with fatty liver group.

Con: Control F.L: Fatty liver Gin: Ginger.

The present study showed that fatty liver group recorded high significant decrease (P< 0.01) in serum
total protein, albumin and globulin while A/G ratio was high significantly increased<(P.01) when
compared with control group (Table 3).

Treating rats with ginger for 30 days after induction of fatty liver showed insignificant change on
albumin, while total protein, globulin and A/G ratio showed high significant increase in comparison with
control. In comparison with fatty liver group, ginger showed high significant increase (P <0.01) in serum
total protein, albumin and globulin while A/G ratio showed insignificant change. On the other hand,
giving ginger to rats for 15 days as a protective agent before induction of fatty liver was ameliorated the
effect of oxytetracycline on serum total lipids, globulin and A/G ratio.
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Table (3): Effect of ginger on serum protein profile (total proteins, albumin, globulin and A/G ratio)
in treated and protected groups:

Treated group Protected group
Gin
5.7 7.0 . .

Total . 0.09 0.1
Protein - s

(g/dl) s

Each value is the mean of 5 animals = SE.

N.S: non significant.

*, **:is the significant difference when compared at P< 0.05 and P < 0.01 respectively.
P1: in comparison with control group.

P2: in comparison with fatty liver group.

The present results showed high significant increase (X 0.01) in activities of serum enzymes (ALAT,
ASAT, GGT and LDH) in fatty liver group when compared with control group (Table 4).

Treating rats with ginger for 30 days after induction of fatty liver showed significant increase (P <0.05) in
serum ASAT and high significant increase (P < 0.01) in serum ALAT, GGT and LDH activities when
compared with control group.

On the other hand, giving ginger for 15 days as a protective agent before induction of fatty liver was
reduced the effect of oxytetracycline on GGT and LDH when compared with fatty liver group but still
recorded high significant increase (P < 0.01) in these activities when compared with control group.

Ginger protective groups showed high significant (P < 0.01) increase in serum ASAT and ALAT activities
when compared with control group and insignificant change when compared with fatty

liver group.
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Table (4): Effect of ginger on serum enzyme activities (ASAT, ALAT, GGT, LDH) in treated and
protected groups:

:l Protected group

Mean

ASAT + SE
(U/ml) P1
P2

Mean

ALAT + SE
(U/ml) P1
P2

Mean

GGT + SE
(lu/L) P1
p2

Mean

LDH + SE
(u/L) P1
P2

Each value is the mean of 5 animals = SE.

N.S: non significant.

*, **1is the significant difference when compared at P< 0.05 and P< 0.01 respectively.
P1: in comparison with control group.

P2: in comparison with fatty liver group.

In the current data, fatty liver group recorded high significant increase<(P.01) in serum urea and
creatinine when compared with control group (Table 5).

It was found that rats which treated with ginger for 30 days after or 15 days before induction of fatty liver
showed amelioration on the effect of oxytetracycline on serum urea and creatinine levels but didn't return
back to normal values.

Table (5): Effect of ginger on serum urea and creatinine in treated and protected groups.

Protected group
Gin -

Serum Urea
(mg/dl)

Serum
Creatinine
(mg/dl)

Each value is the mean of 5 animals = SE.

N.S: non significant.

*, **1is the significant difference when compared at P < 0.05 and P< 0.01 respectively.
P1: in comparison with control group.

P2: in comparison with fatty liver group.

32



Effect of Zingiber......

B- Histopathological results:

The liver of control rat is formed of the classic
hepatic lobules. Each lobule showed radially
arranged hepatocytes forming cords around the
central vein. Hepatocytes appeared polygonal in
shape with rounded vesicular nuclei. Blood
sinusoids were seen separating the cords of the
liver cells and lined by flattened endothelial
cells and von Kupffer cells (Plate 1, A).
Examination of liver sections of rats injected
with oxytetracycline for three consecutive days
showed apparent enlargement of hepatocytes
reaching to ballooning. Cells all over the hepatic
lobule were seen to contain mainly macro
vacuoles dispersed throughout the cytoplasm
(Plate 1, B). Some cells were seen having one
large vacuole filling the whole cell with thin rim
of cytoplasm around and pushing the nucleus to
one side. Other cells were having smaller
vacuoles with either central or eccentric nuclei
(Plate 1, B).

After one month recovery period from
oxytetracycline injection, many fat vacuoles,
ballooned hepatocytes and apoptosis were
abundant (Plate 1, C).

Section from rat treated with ginger for one
month after induction of fatty liver by
oxytetracycline demonstrated small fat droplets
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(Plate 1, D) but less than those appeared in fatty
liver group (Plate 1, B).

Sections from rats treated with ginger for 15
days before fatty liver induction demonstrated
many small fat vacuoles and congested hepatic
sinusoids (Plate 1, E) when compared to fatty
liver group (Plate 1, B).

Examination of the liver sections from normal
rats showed normal parenchymal architecture
and portal triad (Plate 2, A).

After treatment with oxytetracycline for three
consecutive days, fatty liver indicated by many
fat vacuoles. Wide portal area with dilated
congested thickened portal vein and dilated bile
duct were also seen (Plate 2, B).

In rats treated with oxytetracycline alone for
three consecutive days and then recovery after
one month, sections showed dilated congested
portal vein, thickening of arteriole (Plate 2, C)
and microvesicular fatty changes around the
portal triad (Plate 2, B).

In ginger—treated group for one month after
fatty liver induction, moderate to mild
degenerated changes in hepatocytes and mild
portal inflammation were observed (Plate 2, D).
However, after treatment with ginger for 15
days then oxytetracycline for three consecutive
days, many fat vacuoles (arrows) and congested
portal vein were observed (Plate 2, E). No
histopathological amelioration was observed.



Eman Helal .... et al

Plate 1: Photomicrograph of sections in livers of the examined rats (H & E, X 400). A: Control, showing cords of hepatocytes separated
by blood sinusoids (black arrow head) lined by flat endothelial (yellow arrow) and von Kupffer (black arrow) cells. The hepatocytes
show vesicular nuclei (N) and granular cytoplasm. B: After treatment with oxytetracycline for three consecutive days, fatty liver
indicated by many fat vacuoles (white arrows), which occupy almost all the cytoplasm of hepatocytes, displacing nucleus (black arrows)
to periphery. Dilated congested blood sinusoids (S) are also seen C: After treatment with oxytetracycline for three consecutive days and
then recovery after one month, showing enlarged, ballooned hepatocytes with in-apparent sinusoids. Cells all over the hepatic lobule are
having mainly macro vacuoles (black arrows) filling the cytoplasm. Notice that most of the cells have apoptosis (white arrow). D: After
treatment with oxytetracycline for three consecutive days and ginger for one month, demonstrating many small fatty vacuoles (arrows).
Notice that most of the cells have vesicular nuclei (N) and few have pyknotic nuclei (P) E: After treatment with ginger for 15 days and
then injection with oxytetracycline for three consecutive days, demonstrating many fat vacuoles (arrows) and congested blood sinusoids

).
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Plate 2: Photomicrograph of sections in livers of the examined rats (H & E, X 400). A: Control, showing a portal vein (PV) and bile
duct (bd). The hepatocytes show vesicular nuclei and granular cytoplasm. B: After treatment with oxytetracycline for three consecutive
days, fatty liver indicated by many vacuoles (arrows). Wide portal area with dilated congested thickened portal vein (PV) and dilated
bile duct (bd) are also seen. C: After treatment with oxytetracycline for three consecutive days and then recovery after one month,
showing microvesicular fatty vacuoles (black arrows) around portal triad. Notice the dilated congested portal vein (PV) and thickened
wall arteriole (white arrow). D: After treatment with oxytetracycline for three consecutive days and ginger for one month,
demonstrating mild portal inflammation. E: After treatment with ginger for 15 days and then injection with oxytetracycline for three
consecutive days, demonstrating many fat vacuoles (arrows) and congested portal vein (PV).
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Discussion

NAFLD is a major health problem and evolving
as the most common liver disease worldwide
(Targher et al., 2010). Fatty liver causes were
markedly increased in Egyptian people
throughout last years. This high prevalence of
NAFLD is probably problematic because
patients with NAFLD show higher all-cause
mortality and increased risks for liver-related
death and cardiovascular disease (Adams et al.,
2005; Arslan et al., 2007).The earliest stage of
NAFLD is fatty liver that is defined as the
presence of cytoplasmic triglyceride droplets in
more than 5% of hepatocytes (Szczepaniak et
al., 2005). Non-alcoholic steatohepatitis
(NASH) is distinguished from simple fatty liver
by the presence of hepatocyte injury such as
hepatocyte ballooning and apoptosis, an
inflammatory  infiltrate, and/or  collagen
deposition. Over a time period of 10-15 years,
15% of patients with NASH will progress to
liver cirrhosis (Targher and Arcaro, 2007). Once
cirrhosis has developed, hepatic
decompensation occurs at a rate of 4% annually
while the ten-year risk of developing liver
cancer is 10% (Targher and Arcaro, 2007;
Ekstedt et al., 2006).

The present study was conducted to evaluate the
beneficial effect of ginger on fatty liver status
induced by oxytetracycline in albino rats.

In this study, oxytetracycline injection to rats
resulted in high significant increase in serum
glucose level when compared with the control
group. Changes in the serum glucose
concentration under the effect of oxytetracycline
were associated both with its inhibitory action
on the absorbing function of the intestine and
with the retarded glucose utilization in the
tissues (Storozhuk and Shamsutdinova, 1981).
The present results showed hypoglycemic effect
when fatty liver rats treated with ginger. The
hypoglycemic effect of ginger extract is in
agreement with Kar et al. (1999) who reported
that, the inorganic part of ginger plant contains
mainly mineral elements, which are responsible
for the hypoglycemic activity. In support of this
view, a number of essential minerals (Ca, Zn, K,
Mn and Cr), are known to be associated with the
mechanisms of insulin release and its activity in
different animals and in human beings (Castro,

36

1998). The blood glucose lowering effect of
ginger may be due to the presence of inulin and
oligofructose (Kaur and Gupta, 2002; Islam and
Choi, 2008).

In addition, Akhani et al. (2004) reported that,
ginger  juice  partially alleviated the
hypoinsulinaemia observed in streptozotocin
induced diabetic rats. This hypoglycaemic
action of ginger may be due to its effects
involving serotonin receptors, an increase in
pancreatic secretion of insulin from B cells or
release of bound insulin.

Oral administration of ginger improved the
degenerative of histopathological changes
induced by fatty liver intoxication in liver. In
this concern, it is reported that, the
antihepatotoxic activity of ginger extract may be
due to its direct radical scavenging activity
(Ajith et al., 2007a).

In this study, oxytetracycline injection to rats
resulted in high significant increase in serum
cholesterol, triglycerides, LDL-cholesterol,
while HDL-cholesterol was high significantly
decreased. It was also induced acute
pathological changes in the liver included
narrowed blood sinusoidal lumina due to the
enlarged, fat-laden hepatocytes together with
necrosis. This finding correlates with the
marked increase in  serum cholesterol,
triglycerides and  LDL-cholesterol.  The
increased of these parameters in the blood is in
correlation with the fatty degeneration of the
liver (Gergely et al., 1995; Amacher and Martin,
1997). Biochemical mechanism for
oxytetracycline toxicity based on mitochondrial
damage as described by Asha et al. (2007).

The ameliorative effects of ginger on lipid
profile in the present data are in agreement with
Bhandari et al. (2005) who revealed that,
ethanolic extract of ginger produced significant
decrease in serum total cholesterol and
triglycerides levels and increased HDL-
cholesterol level as compared to diabetic rats,
and the extract exhibit a significant lipid
lowering activity and protect the tissues from
lipid peroxidation. Furthermore, Furhman et al.
(2000) found that, ethanolic extract of ginger
reduced plasma cholesterol and inhibited LDL
oxidation in atherosclerotic, apolipoprotein E-
deficient mice. It was concluded that (E)-8 beta,
17-epoxyllabed-12-ene-15, 16-dial, a compound
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isolated from ginger, interfered with cholesterol
biosynthesis in  liver homogenates  of
hypercholesterolaemic  mice  causing its
reduction (Tanabe et al., 1993). In addition,
Okamoto et al. (2011) reported that
supplementation with [6]-gingerol analogue, a
major chemical component of the ginger
rhizome to mice fed a high-fat diet significantly
reduced fat accumulation. Moreover, ginger
may improve lipid metabolism in
hyperlipidemic cholesterol enriched-diet rats
(Matsuda et al., 2009).

Srinivasan and Sambaiah (1991) suggested that,
feeding rats with ginger significantly elevated
the activity of hepatic cholesterol 7-alpha-
hydroxylase which is a rate-limiting enzyme in
the biosynthesis of the bile acids and stimulates
the conversion of cholesterol to bile acids
leading to the excretion of cholesterol from the
body. Moreover, the hypocholesterolaemic
effect of ginger could have possibly resulted
from the inhibition of cellular cholesterol
biosynthesis after the consumption of the extract
(Furhman et al., 2000). The reduction of cellular
cholesterol biosynthesis is associated with
increased activity of the LDL receptor, which in
turn leads to enhanced removal of LDL from
plasma, resulting in reduced plasma cholesterol
concentration (Ness et al., 1996).

Furthermore, Lopes-Virella et al. (1983)
reported that, the decreasing levels of plasma
triglycerides following the treatment with ginger
extract may be due to the stimulating effect of
ginger extract on insulin. Insulin served to lower
plasma triglycerides levels by returning
lipoprotein lipase levels to normal. The
triglyceride and cholesterol lowering effect
could be related to the total lipid lowering effect
by ginger (Bhandari et al., 2005; Nicoll and
Henein, 2009). Saponins, flavonoids, and
alkaloids have been previously reported in the
crude extract of ginger (Ghayur and Gilani,
2005). The reduced lipid peroxidation in rat
liver homogenates was reported to be due to
total phenolics or flavonoids contents of some
medicinal plants (Kery et al., 2001). Therefore
the protective effect of plant extract against fatty
liver may be attributed to the presence of
triterpenoids and steroids.
Phenolic compounds of ginger were also
reported to exhibit strong antioxidant properties
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and cytoprotective actions in rats (Siddaraju
and Dharmesh, 2007). Therefore it may be
suggested that, the hepatoprotective effect of the
tested plant is due at least partially to its content
of flavonoids and or triterpenoids.

Estimation of the activity of ALAT, ASAT and
GGT are good marker of assessment liver
function. These enzymes are normally located in
the cytosol of hepatocytes. When liver cells are
damaged, these enzymes are released in the
plasma and increased their activity in plasma is
a useful marker of the extent and type
hepatocellular damage (Atta et al., 2010) and
subsequent  altered plasma  membrane
permeability, causing their circulating levels to
increase (Boyd, 1962).

Treated rats with oxytetracycline for three
consecutive days caused fatty liver, necrosis and
inflammation. These histological changes were
associated with the high significant increase in
activities of serum ALAT, ASAT, GGT and
LDH. This is in agreement with Asha et al.
(2007), who reported that, this significant increase
may be due to rise in free radicals decrease in the
antioxidant enzyme levels.

The significant decrease in serum transaminases
ASAT, ALAT and GGT activities in ginger
treated group elucidates the hepatoprotective
effect of ginger (Yaccout et al., 2007).

The antioxidant, anti-inflammatory and free
radical scavenging property of  ginger was
ameliorated the effect of oxytetracycline on serum
LDH activity through scavenge the free radicals,
minimize lipid peroxidation, thereby preventing
membrane damage and leakage of enzymes
(Suchalatha and Shyamala, 2004). It was
suggested that, ginger may offer protection to the
myocardium by preventing the lipid peroxidation
of membrane bound polyunsaturated fatty acids,
thus ensuring myocardial membrane function.
The present results clearly demonstrate the
marked antihepatotoxic effects of ginger. This
fact is based on the tendency of liver enzymes,
glucose and triglycerides to return towards their
respective levels in the normal control group.
Previous studies have demonstrated that, ginger
(YYemitan and lzegbu, 2006; Ajith et al., 2007a)
exhibited hepatoprotective effect. The decreased
liver enzymes in the present study below the
oxytetracycline-treated or normal rats are
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probably due to a membrane stabilizing effect of
ginger.

In the present work, serum total protein, albumin
and globulin were decreased in fatty liver induced
group while A/G was increased. This decrease
could be related to hepatic dysfunction and
decreased protein synthesis. Also it may be due to
either damage of vital biological processes or to
changes in permeability of liver, kidney and other
tissue cells leading to leakage of protein via the
kidney (Roushdy et al., 1989).

Administration of ginger after fatty liver
induction was tolerated the hypoproteinemic
effect of oxytetracycline due to its beneficial
effects on liver and kidney functions.

In this study, oxytetracycline injection to rats
resulted in high significant increase in serum urea
and creatinine when compared with control
group.

The mechanism of renal damage includes
inhibiting protein synthesis and provoking a
catabolic effect. Since the early 1950s,
investigators have reported the propensity for
renal side effects (Craig et al., 2009). In addition,
an increase in kidney functions may occur due to
the drug's anti-anabolic effect which, significantly
impaired renal function, can lead to azotemia,
hyperphosphatemia, and acidosis.

The present study revealed that, post-
administration of ginger to fatty liver rats reduced
and normalized the levels of plasma creatinine
and urea. On the other hand, the pre-treatment
with this plant before the induction of fatty liver
inhibited the higher increase of plasma creatinine
and urea but they did not normalized them.
Moreover, the study of Ajith et al. (2007b)
demonstrated that, ethanol extract of ginger
rendered significant protection against induced
nephrotoxicity, which was evident from the
lowered serum urea and creatinine levels in the
mice that pre-treated with ginger extract. The
presence of polyphenols and flavonoids in
ginger extract might be responsible for the
antioxidant nephroprotective activities and the
reduction of serum urea and creatinine levels.
Furthermore, the treatment of ginger extract
could significantly prevent the depletion of
antioxidant concentration and antioxidant
enzymes activities in the kidneys. On the other
hand, Mahmoud et al. (2012) reported that,
ginger acts a renoprotective effect in renal

38

failure. This protective effect may be attributed
to its anti-inflammatory property as evident by
attenuating serum C-reactive protein levels and
antioxidant effects as evident by attenuating
lipid peroxidation marker, malondialdehyde
levels, and increasing renal superoxide
dismutase activity.
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