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Abstract: The present study aimed to investigate the possible protective role of the wheat germ oil as a natural
antioxidant on doxorubicin —induced liver toxicity. Studies were performed on four groups of mice: Control
group, wheat germ oil group (100 mg/kg b.w.), Doxorubicin group (2.5 mg/kg/day) for seven days, and
doxorubicin plus wheat germ oil group. Histopathological examination of liver sections showed that
doxorubicin caused destructed hepatic cords, hepatocytes degeneration, necrotic areas, vacuolation and
widening of the blood sinusoids. Immunohistochemical localization of Caspase-3 for apoptosis was performed.
Doxorubicin treated animals showed positive reaction to Caspase 3 in hypatocytes as compared with controls.
Administration of wheat germ oil plus doxorubicin showed reduction in caspace 3 immunoreactivity and
apoptosis induced by doxorubicin.
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1. INTRODUCTION

Doxorubicin is one of the most widely used anti-cancer drugs. The use of doxorubicin has been
limited largely due to possible diverse cardiac, renal, hematological and testicular toxicities (Gillick,
et al., 2002). Adriamycin can have serious side effects in liver (Saad, et al., (2001). Doxorubicin
causes an imbalance between free oxygen radicals (ROS) and antioxidants. The disturbance in oxidant
- antioxidant systems results in tissue injury that is demonstrated with lipid peroxidation and protein
oxidation in tissue (Karaman et al., 2006). It has been shown that free radicals are involved in
doxorubicin-induced toxicities (Yagmurca et al., 2006). The chemical structure of doxorubicin causes
the generation of free radicals and the induction of oxidative stress that correlates with cellular injury
(Saad et al., 2001)). It has been demonstrated that the development of doxorubicin cardiomyopathy
involves apoptosis of cardiomyocytes , myocardial dysfunction in heart failure ( Takemura and
Fujiwara, 2007).

Apoptosis (programmed death) happens as a result of organism aging, or due to exposed to toxins in
which mitochondria, endoplasmic reticulum with a lack of typical necrotic signs. It is known that
adriamycin, antineoplastic antibiotic cause apoptotic death in hepatocytes of adult rats (Pedrycz et al.,
2004). Free radicals scavengers are known to reduce adriamycin-induced toxic effects. Wheat germ is
the component of wheat kernel with the highest nutritional value (Zhu et al., 2006). Wheat germ oil
also contains alpha- and gamma- tocotrienols (Leenhardt et al., 2008; Hassanein and Abedel-Razek,
2009) and fatty acids which has anti-inflammatory effect, decreases O2- production and NADPH
oxidase activity ,and thereby, has antioxidant activity (Alessandri et al.,2011). It is known that the
phenolic compounds found in this oil also have antioxidant effect (Niu et al., 2011). Wheat germ oil
compensated the imbalance of the serum biochemical factors in the rats to make it as the control level
(Megahed, 2011).

The aim of this experiment was to investigate the potential hepatoprotective effects of wheat germ oil
on the livers of mice treated with doxorubicin.

2. MATERIALS AND METHODS
2.1. Animals and Experimental Design

Sexually mature male Swiss albino mice weighing 35 + 5 g were used. The animals were housed in
cages, fed a standard laboratory diet and water ad libitum. The animals were exposed to a 12 h
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light/dark cycle at a room temperature and left to acclimatize for one week before the experiments.
Mice were divided into four groups, six for each:

Group | (control group): treated with saline for seven days orally.
Group |1 (wheat germ oil group): received orally oil (100 mg/kg b.w).

Group 111 (Doxorubicin group): doxorubicin was injected intraperitoneally (2.5 mg/kg/day), for
consecutive seven days.

Group IV (Doxorubicin plus wheat germ oil group): received doxorubicin intraperitoneally (2.5
mg/kg/day), for consecutive seven days plus wheat germ oil (100 mg/kg b.w).

2.2. Histopathological Examinations

At the end of the experiment, animals from each group were killed by cervical dislocation. Liver from
animals was carefully separated and cut into small pieces. Tissue immediately fixed in 10% neutral
buffered formalin for histopathological and immunehistochemical studies. Samples were dehydrated
in ascending grades of ethanol, cleared in xylene and embedded in paraffin. Sections (6 um thickness)
were cut and stained with hematoxylin and eosin.

2.3. Immunohistochemistry

For the detection of caspase-3 protein, immunehistochemical staining was performed. Slides were
deparaffinized, dehydrated, washed in phosphate buffer saline then covered with peroxide block
staining and incubated at room temperature in humidity chamber for 10 min. Monoclonal caspase-3
antibody was applied on the tissue sections then incubated horizontally in humidity chamber for an
hour, at room temperature. After removal of excess buffer, the sections were incubated in preformed
strept avidin peroxidase. DAB substrate-chromogen (3.3-Diaminobenzidine tetrahydrochloride) was
applied on slides for 5-15 min until the desired brown colour was obtained. Sections were
counterstained Mayer’s hematoxylin.

3. RESULTS
3.1. Histopathological Examination

Light microscopic examination of liver sections of control and wheat germ oil treated mice revealed

that the hepatic lobules appeared to be formed of hepatocytes which arranged in cords radiating from
the central veins. The hepatic sinusoids are in narrow spaces in between the hepatic cords (Figs. 1, 2).
Doxorubicin treated mice shows pathological changes, destructed hepatic cords, destroyed cells
forming degeneration areas, necrotic areas and vacuolation. Widening of the blood sinusoids also
were seen.

3.2. Immunohistochemical Observations (Fig. 2)
Expression of Hepatic Tissue Caspase-3 (Apoptotic Index)

In this study, apoptotic immunopositive reactions in the liver were investigated with caspase-3. The
expression of hepatic caspase-3 was weak of hepatocytes in control and wheat germ oil treated
animals (Figs. 2A & 2B). The expression of caspase-3 was positive in hepatocytes in case of
doxorubicin treated animals as compared with controls (Fig. 2C) Doxorubicin plus wheat germ oil
treated animals showed less reaction to Caspase3 immunoreactivity (Fig. 2D).
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Figl.

Fig(L1A&B). A photomicrograph of a section in the liver of the control mice(A) and wheat germ oil treated mice
(B) showing normal arranged hepatic cords and hepatocytes (H) around the central vein (CV) and blood
sinusoids(S) (H&E , X 400).

Fig (1C). A photomicrograph of a section in the liver of doxorubicin treated mice showing degenerated
hepatocytes, dilated blood sinusoids. Vacuolation (arrows), necrotic areas, (N). (H&E, X 400).

Fig (1D). A photomicrograph of a section in the liver of doxorubicin plus germ oil treated mice showing
improvement of the histological tructure. (H&E, X 400).
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Fig2.
Fig (2A&B). Photomicrographs of a section of the liver of control and wheat germ oil treated mice showing
negative immunoreactivity to caspace3. (X, 400)

Fig (2C). Photomicrograph of a section of the liver doxorubicin treated group showing strong positive
immunoreactions of hepatocytes for caspace3. (X, 400)

Fig (2D). Photomicrograph of a section of the liver of doxorubicin plus wheat germ oil showing moderate
immunoreaction for caspace3 of hepatocytes (X, 400)

Table2. Semiquantitative analysis of caspase-3 Immunstaining density in the liver.

Control Germ oil Doxorubicin Doxorubicin &wheat germ oil
(Caspase-3) + + +++ ++

Caspase-3 reactivity was estimated as follows: weak: + , moderate: ++, strong: +++.
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4. DISCUSSION

Liver is the main site of doxorubicin metabolism. It is known that doxorubicin produce reactive
oxygen species and reactive intermediates in liver resulting in oxidative stress followed by cell death.
(Patel et al., 2010). The dose of doxorubicin used in this study corresponds to the dose that currently
being used in clinical practice. (Chabner et al., 2001). In the present study, the histological
examination of control mice showed normal architecture when viewed under the microscope.
Doxorubicin treatment induced liver histopathological changes including marked disruption of hepatic
cords, hepatocytes degeneration, dilated blood sinusoids, necrosis and vacuolation. The present results
is in agreement with the research of (El-Sayyad et al., 2009). The present data indicated that
doxorubicin induced liver damage by a possible oxidative injury. This is in agreement with several
reports. Kalender et al., 2005) found that administration of doxorubicin (5 mg/kg/week for 6 weeks)
caused liver damage. One of the most obvious hepatic damage resulting from doxorubicin
administration is the ability of the drug to produce free radicals and reduce the antioxidant defense
mechanism. The findings of the present study confirm the reports of (Deepa and Varalakshmi, 2003).
It was shown that oral administration of wheat germ oil efficiently saturated the body with vitamin E
and led to inhibition of peroxidation in rats (Paranich et al., 2000). Apoptosis is an important
mechanism regulating cell number and their development in different organs and tissues, as well as in
removing harmful and useless cells from the body (Francesch, 1986). Caspase-3 is a key mediator of
apoptosis in mammalian cells the effector (Salvesen and Dixit, 1997). In this study, apoptotic index
was increased in hepatocytes of doxorubicin treated animals, while decreased in hepatocytes of
doxorubicin treated plus wheat germ oil treated animals. In the present findings, the hepatotoxic
pathological effect of doxorubicin was ameliorated when treatment was combined with wheat germ
oil. Thus, wheat germ oil appears to play a role in the attenuation of hepatic injury when exposed to
doxorubicin.
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