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Abstract

This study was prepared to explore the effect of ginger
extract in defeating the Ehrlich Ascites Carcinoma (EAC)
injected subcutaneously in mice and induced solid tumour.
After the solid tumour formation; the mice were classified
into four groups (control, tumour untreated, ginger and
ginger & tumour). Eight mice were grouped separately in
each cage. Mice were killed and dissected at the end of this
investigation; liver and kidney were removed for
histopathological study. The biochemical parameters (ALT,
AST, Urea, Creatinine, MDA, SOD and CAT) were
measured in the sera of all tested groups. Ginger extract
ameliorated the histological structures of both liver and
kidney to be near to control, modulated the elevated values
of (ALT, AST, Urea, Creatinine and MDA) and reduced
values of (SOD and CAT) to record dightly normal
readings. Tumour volumes reduced significantly and the
destructed genomic DNA retained the normal pattern.
Ginger has no pathological effects on control mice.
Keywords: Biochemistry, DNA pattern, ginger, kidney,
liver, mice, solid tumour.

1 Introduction

The influence of plant extracts as antitumor was
investigated due to their low toxicity and side effects
to normal cells in compared to chemotherapy and
irradiation therapy; Thousands of herbad and
traditional compounds are being screened worldwide
to validate their use as anticancerous drugs (Diwanay

et al., 2004). Ginger (Zingiber officinale) belongs to
the family Zingiberaceae which is widely used as a
spice or a traditional medicine. Several studies have
been done to prove that ginger extract could be
effective against many types of cancer. Extracts of the
spice ginger are affluent in gingerols and shogaols,
which exhibit antioxidant, anti-inflammatory and
anticarcinogenic proprieties under ‘‘in vitro’” and “‘in
vivo”’  systems (Surh, 2002; Yogeshwer and
Madhulika, 2007). It was stated that the ginger extract
has a preventive properties against cancer because of
the potent activity of its congtituents; polyphenolic and
flavonoid compounds (Shukla et al., 2007). Kundu et
al. (2009) mentioned that ginger has the ability to
defeat cancer in vivo and in vitro studies. Sahdeo and
Amit (2015) suggested that ginger and its active
ingredients have the ability to defeat the growth and
induce apoptosis of different types in cancer from in
vitro and anima studies. Ginger extract has
antioxidative features that can sweep the superoxide
anion and hydroxyl radicals. It can block the activity
of peroxidation (Topic et al., 2002).

Ehrlich ascites carcinoma (EAC) is one of the public
experimental tumors. It appeared mainly as an
impulsive breast cancer in a female mouse (Aktas,
1996; Taskin, 2002), and then Ehrlich and Apolant
(1905) used it as an experimental tumor by
transporting the tumor cells subcutaneoudy from
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mouse to mouse. Loewentha and Jahn (1932)
obtained the liquid form in the peritoneal cavity of the
mouse and named it as “Ehrlich ascites carcinoma”
due to the ascites liquid, together with the carcinoma
cells.

Reactive oxygen species (ROS), such as superoxide
anions and hydrogen peroxide stimulated lipid
peroxidation, perform a vitd pat in malignant
conversion and tumor cell propagation and infestation
(Tatiane et al., 2009). Surplus oxidative species can
directly destruct DNA, proteins and lipids.
Antioxidants can be grouped to two orders; enzymatic
and non-enzymatic. The enzymatic System comprises
enzymes formed by the organism itself, as superoxide
dismutase (SOD), catalase (CAT). The enzyme SOD
performs as a protection against superoxide, while the
enzyme catalase act on H,O, (Mahadik and Scheffer,
1996).

Most anti-cancer agents eradicate tumor cells by the
induction of apoptosis (Fouda, 2005). Doaa et al.,
(2015) reported that grape skin and seeds treated
animals exhibited in vivo hepatoprotective and
antioxidant effects against liver injury induced by
Ehrlich solid tumor growth.

The present investigation was carried out to evauate
the antitumor and antioxidant activity of ginger extract
againgt different pathological effects induced by
Ehrlich solid tumor growth in liver and kidney;
biochemically and histologically. In addition to
studying DNA fragmentation.

2 Materialsand Methods
Animals

Thirty two Swiss albino female mice (20-25 g weight)
obtained from the Anima House of the National
cancer Ingtitute, Cairo, Egypt, were used in the
present study. The animals were randomized and kept
under ambient room- temperature and relative
humidity conditions, a commercial diet and water
were provided ad libitum. The experiments were
accepted by the state authorities and it followed the
Egyptian rules on animal protection, as well as
specific local institutional laws for protection of
animals under the supervision of authorized
examiners

Experimental design

The animals were randomly assigned into four
experimental groups which were classified as follows:
First group (n = 8 mice) in which the mice were
served as a contral group. Second group (n = 8 mice)
in which the mice were injected subcutaneoudy with
0.2 ml of Ehrlich ascites carcinoma (EAC) which
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contains 3 x 10° cells. Third group (n = 8 mice) mice
was treated orally with 0.1 ml ginger extract in a dose
(120 mg/ kg body weight) three times weekly for a
month. Fourth group (n = 8 mice) in which the mice
were inoculated with (EAC) asin group 2 then treated
oraly with the ginger extract after 10 days of
inoculation in a dose (120 mg/ kg body weight) three
times weekly for a month.

Ginger extraction

Ginger (Zingiber officinale) was purchased from loca
markets, Cairo City, Egypt. A dried powder (10 Q)
from ginger was mixed with 100 ml organic solvent
(ethanol, hexane and ethyl acetate). The mixture was
placed at room temperature for 24 h on shaker with
150 rpm. Solution was filtered through muslin cloth
and then refiltered by passing through Whatman
Filter No. 1. The filtrate thus obtained was
concentrated by complete evaporation of solvent at
room temperature to yield the pure extract. Stock
solutions of crude extract were prepared by mixing
well the appropriate amount of dried ginger extract
with respective solvent to obtain a final concentration
of 100 mg/ml. The solution was stored at 4°C after
collecting in dserilized bottles until further use
(Purshotam and Pankaj, 2011).

I nduction of solid tumor

Ehrlich ascites carcinoma (EAC) cells collected from
donor mice (Swiss ahbino) of 20-25 g body weight
suspended in a sterile isotonic saline. A fixed humber
of viable cells (usually 3 x 10°cells/20 g body weight)
were injected subcutaneoudy to the right hind limb of
the mice (Gothoskar & Ranadive, 1971). Solid tumors
were induced after 10 days of inoculation.

Deter mination of solid tumor volume

Antitumor effect of ginger was evaluated by tumor
growth  inhibition. Tumors were measured
individually using a Vernier caliper a 5 days
intervals for one month starting with 15th day. Tumor
volume was determined by the following formula
Tumor Volume = length x width? x 0.52 (Jia et al.,
2005).

In vitro study

Cytotoxicity assay of ginger extract on Ehrlich ascites
tumor cells and cell viability test were measured
microscopicaly by calculating the viability of tumor
cells. The optimal concentration of ginger extract was
estimated (120 mg/kg body weight). The viability
percentage of tumor cells was measured after
incubation with the ginger extract. According to (El-
Merzabani et al., 1979); with some required
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modifications, the viability percentage of tumor cells
were measured after incubation with the examined
extract (ginger). The cell suspension was mixed with
an equal volume of trypan blue (4 mg/ml) in the ratio
1:1 and incubated for 5 min at 37°C. The estimation
of the total number of viable cells was done using
hemocytometer chamber (Hashim et al., 2014).
Percentage of viable cells were calculated by the
formula, Percentage viable cells= [1.00 — (Number of
trypan blue stained cells / Tota cells)] x100. The
viability of the cells was 99% as judged by trypan
blue exclusion assay.

Histopathological examination

The treated animals and their controls were killed by
cervica didocation, quickly dissected; liver and
kidney were removed and fixed in Bouin's fluid. After
24 h, tissues were rinsed three times in 70% ethanol,
dehydrated using a graded ethanol series and then
embedded in paraffin wax. Paraffin sections were cut
into 5 micrometers thick dlices and stained with
haematoxylin and eosin for light microscope
examination. The sections were viewed and
photographed (Banchroft et al., 1996).

DNA fragmentation assay

DNA fragmentation assay by agarose gel
electrophoresisin al tested groups was determined by
the method described by (Tayeb and William, 1999).
The total genomic DNA was isolated from mice
tumor, liver and kidney belonging to different groups;
by using a DNA extraction kit (TIANamp Genomic
DNA Kit) and analyzed by electrophoresis on 1.5%
agarose gel containing 0.1 mg/ml ethidium bromide
and visualized under an UV illuminator.

Biochemical analysis

For enzymes determination, blood samples were
collected from animals after 4 weeks of treatment.
Sera were obtained by centrifugation of the blood
sample and stored at -20°C until assayed for the
biochemical parameters. Both alanine
aminotransferase and aspartate aminotransferase
(ALT and AST); liver functions and plasma urea and
creatinine (kidney functions) were determined
colorimetrically using test reagent kits (Mediserve
Company; Egypt for liver enzymes and Randox; UK
for kidney functions), according to the manufacturer’s
instructions.

According to (Draper and Hadley 1990) the levels of
lipid peroxidation product MDA  (malondialdhyde)
was estimated using the thiobarbituric acid (TBA)
assay based on the release of color complex due to
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TBA reaction with MDA. Catdase (CAT) activity
was defined by the assay based on the rate of a
hydrogen peroxide/fammonium molybdate complex
formation (Gonenc et al., 2006). The activity of
Superoxide dismutase (SOD) was determined
according to the method of (Woolliams et al., 1983)
which is based on the inhibition of nitroblue
tetrazolium (NBT) reduction by the xanthine -
xanthine oxidase system as a superoxide generator.

Statistical analysis

The results were expressed as mean + SD of different
groups. The differences between the mean values
were evaluated by one way analysis of variance
ANOVA followed by Tukey-Kramer multiple
comparison test (Armitage and Berry, 1987) using
Graph Pad Prism software. P values < 0.05 were
considered to be statistically significant.

3 Results
Tumor size:

Measurements of the tumor size in mice EAC-bearing
tumor and ginger-tumor mice; showed that ginger
extract reduced the tumor volume in a very extremely
significant way (p < 0.0001). (Table 1).

Table 1. Effect of ginger extract on tumor volume.

Groups Tumor Volume (mm?)

Mean + SD
Tumor Untreated 2.37 + 0.1949
Tumor treated with ginger 1.082+0.1266

(****) Very Extremely Significant (p < 0.0001) compared to tumor
untreated group.

In vitro antitumor activity of ginger on EAC:

The Ehrlich ascites carcinoma cells appear bright (not
colored) and intact in Fig.1 (A); the viability of EAC
was very high (Tumor-Untreated). On the other hand,
in Fig.1 (B), Ehrlich ascites carcinoma cells treated
with ginger appears to be colored with trypan blue.
Animals bearing EAC cells treated with ginger
showed a significant decrease in the total viable EAC
cell count in comparison to non-treated tumor bearing
animals.
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Figure 1. Photomlcrograph showing (EAC) without
treatment (A) and (EAC) treated with ginger (B). X
400

Histological results:
A- Liver

The control mice showed the normal structure of
liver .The liver was formed from polygonal lobules.
The outlines of the lobules were indistinct. The
hepatocytes were polyhedral in shape, had vesicular
spherica  nuclei  with prominent nucleoli and
eosinophilic cytoplasm. The hepatocytes were
arranged in cords that radiated out from the center of
each lobule where the central vein situated. Between
these hepatic cords were the hepatic sinusoids, the
hepatic sinusoids are localized in between the cords
and contained fine arrangement of Kupffer cells (Fig.
2A).

Experimental Ehrlich ascites bearing mice revealed
massive  pathological aterations  distributed
throughout the hepatic tissue. The liver showed
enlarged and congested central vein, numerous focal
lesions of leukocyte infiltration. Cytoplasmic vacuolar
degenerations was aso obvious in the hepatocytes.
Kupffer cells were abundant more than normal (Figs.
2B, C and D). Infiltration of tumor cells mixed with
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leukocytes is asign of tumor metastasis in liver tissue
asshownin (Fig. 2B).

Examination of liver sections obtained from mice
treated with ginger extract showing normal liver
structure. While, the liver structure of mice treated
with ginger extracts after solid tumor formation
revealed some ameliorations but the central vein was
till congested and enlarged (Fig.2 E, F).

B- Kidney

The kidney of a control mouse is composed of two
main regions, the rena cortex and medulla which
possess normal histological features. The renal cortex
enclosed by numerous rena corpuscles, each made up
of a glomeruli and the Bowman’s capsule. There is a
characteristic normal space between the glomeruli and
Bowman’s capsule to allow renal filtration. The renal
corpuscles are surrounded by proxima and dista
convoluted tubules. The tubules have inner wide
luminal space lined externally with cuboidal
epithelium; thisisrepresented in (Fig. 3A).

Mice treated with EAC revealed marked damage of
rena tissues, which are represented in degenerated
rena tubules and glomerular atrophy; thisis exhibited
in (Fig. 3B). Leucocytic infiltration (LI) and
degenerated renal tubules were aso shown in (Fig.
3C). Proteinaceous casts in the lumen of the rena
tubules were observed (Fig 3D).

Mice received ginger extract reveaed that there is no
pathological effects on the rena tissue and the
histological structure of kidney appeared normal (Fig.
3E). In experimental Ehrlich ascites carcinoma treated
with ginger, there was a marked amelioration of the
histological structure of the kidney. This obvious in
(Fig. 3F).

DNA Fragmentation:

DNA isolated from tumor, liver and kidney tissues of
mice treated with EAC showed completely
degradation into oligonucleotide fragments forming a
clear laddering pattern of apoptosis when separated by
agarose gel electrophoresis; as shown in Fig. (4). On
the other hand, DNA patterns of tumor, liver and
kidney tissues of mice treated with ginger during
experimentation showed a normal pattern as shown in
control. The genomic DNA in EAC bearing mice
treated with ginger showed highly amelioration
effects.
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Figure 2. Photomicrograph of histological structure of control mice liver (A) showing normal histologica
appearance of liver including central vein (CV), blood sinusoids (BS), hepatic cells (HE) and Kupffer cells
(KC) and histological structure of liver in tumor mice group (B, C, D) showing enlarged and congested central
vein (CV), enlarged blood sinusoids (BS), infiltration of tumor cells and leukocytes (arrows) and
cytoplasmic vacuolar degeneration (VD). Histological structure of liver mice treated with ginger; showing
normal histological appearance (E). Liver of mice bearing tumor treasted with ginger showing different
ameliorationsin the hepatic structure (F) with enlarged central vein (CV). (H& E, X400).
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Figure 3. Photomicrograph of histological structure of kidney of a control mouse (A) showing normal
glomeruli (G) and normal renal tubules (RT). Mice treated with EAC showed a glomerulus atrophy and
degenerated renal tubules (B); Leucocytic infiltration (LI) and degenerated renal tubules (RT) are exhibited in
figure (C); proteinaceous casts in the lumen of the rena tubules (arrows) are found in figure (D). Kidney
cortex after ginger extract treatment showing normal glomeruli (G) and normal renal tubules (RT) figure (E).

Kidney of mice treated with ginger in mice bearing tumors showing obvious ameliorations in the
rena structurefig (F). H& E, X400.
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Biochemical results:
Effect of ginger extract on liver & kidney functions

Datain table (2a) revealed that the values of Alanine
Transaminase (ALT) estimated in the mice blood
sera; exhibited an elevated values in tumor group
compared with control (P < 0.0001). The mice treated
with ginger showed an inhibition in the values of
(ALT) to be only in a very significant change (P <
0.01) in relation to control values. On the other hand,
the recorded values of (ALT) was still very extremely
significant change (P < 0.0001) when compared with
control; in tumor groups treated with ginger although
the recorded values was reduced.

Data in table (2a) revealed that the values of Asparate
Transaminase (AST) was also estimated in the mice

Figure 4. Gel electrophoresis of tumor genomic DNA
(A), liver genomic DNA (B) and kidney genomic
DNA (C) in different anima groups. Lane 1: DNA
Ladder, Lane 2: Control, Lane 3: Tumor, Lane 4:
Ginger and Lane 5: Ginger + Tumor.

blood sera; and showed an elevated values in tumor
group compared with control (P < 0.0001); very
extremely significant change. The mice treated with
ginger leads to an inhibition in the values of (ALT) to
be only a significant change (P < 0.05) in relation to
control values. On the other hand, the recorded values
of (ALT) was dtill very extremely significant change
(P < 0.0001) when compared with control; in tumor
groups treated with ginger athough the recorded
values was reduced.

Data in table (2b) revealed that the values of urea
recorded an extremely significant elevation (P <
0.001) in the sera of tumor group mice compared to
control group. The mice treated with ginger leads to a
significantly decreasing in the values of urea (P <
0.05) in relation to control values. On the other hand,
the recorded values of urea was decreased in mice —
bearing solid tumors treated with ginger from
extremely significant (P < 0.001) to very significant
(P <£0.01) to be near of control values.

Data in table (2b) detected that the values of
creatinine recorded a very significant elevation (P <
0.01) in the sera of tumor group mice compared to
control group. In relation to the mice treated with
ginger; the recorded values of creatinine was



Journal of Bioscience and Applied Research , 2016, VVol.2 No.3, PP.185-196

significantly reduced (P < 0.05) compared with
control. On the other hand, the recorded values of
creatinine in mice — bearing solid tumors treated with
ginger was still in a very significant elevation (P <
0.01) in relation to control group.

Table (2a,b): Effects of ginger extract on liver and
kidney functionsin different animal groups.

(@
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and CAT) to record significant change (P < 0.05) and
non-significant (P > 0.05) change respectively when
compared to control values in relation to ginger. On
the other hand, the recorded values of both SOD and
CAT was elevated from very extremely significant (P
< 0.0001) to very significant change (P < 0.01) in
tumor mice treated with ginger; when compared to
control.

Table (3): Effects of ginger extract on MDA, SOD
and CAT activitiesin different groups.

Groups ALT (U/L) AST (U/L)
Groups | MDA (nmol/g) SOD (U/g) CAT (Ulg)
Control 156705774 | 16.00£2.000 "0 0 4.058+0.00557 | 62.5740.5831 | 29.00+1.000
Tumor 886742517 " | 92.00+1.000 | Tumor | 10.96+0.2770 30.6411.704**:* 12.33+1.528"
_ | Ginger | 4.248+0.1243° | 60.48+0.9778" | 26.33+1.528°
Ginger 21.67+1.155 22.33t3215 | Ginger | 4519+0.1060 | 57.00+1.556 | 22.33+1.528"
EE XX EEE] +
Ginger 34.33+0.5774 34.00+1.000 Tumor
+Tumor
(b) All data are expressed as mean + SD.
— (****) very extremely significant P <0.0001
Groups UREA (mg/dI) Creatinine (*¥**) extremely significant P <0.001
(mg/dl) (**)  very significant P<0.01
Control 14.00+1.000 | 0.4000+0.1000 | (*)  significant P<0.05
Tumor | 20.33£1528 " | 0.866720.05774~ | ¥  notsignificant P>005
Ginger 17.00+1.000 0.6000+£0.0
Ginger + 25.00+1.732" 0.8000+£0.0"
Tumor
4 Discussion
Effect of ginger extract on oxidative and

antioxidant enzymes

The recorded datain (Table 3) revealed that there was
very extremely significant (P <0.0001) increase in the
level of MAD in sera of mice —bearing solid tumors
compared to control group. Mice treated with ginger
showed a non-significant decrease of the MDA level
(P> 0.05) when compared to control group to be near
to normal vaues. Ginger induced inhibition in the
levels of MAD in tumor groups from very extremely
significant change (P < 0.0001) to only very
significant change (P < 0.01) when compared to
control group. There was an effective inhibition in the
levels of MDA between the tested groups compared
to control.

The recorded data in (Table 3) showed a very
extremely significant (P < 0.0001) decrease in the
levels of SOD and CAT in mice — bearing solid
tumors when compared to control group. Mice treated
with ginger leads to nearly norma values of (SOD

The basic target in the use of anti-cancer agentsis to
inhibit the propagation of tumor cells or destroy them
without damaging the normal cells. The use of natural
products is considered one of the most effective
methods used for cancer treatment; with low toxicity
than chemotherapy and radioactive treatment (Reddy
et al., 2003). Many natura products have been studied
for anti-cancer activity on various experimental
models (Abd El-Wahab and Fouda, 2009).

Ginger has long been used in traditional medicine for
treatment of different diseases (Hanafy, 2010). Ginger
contains active phenolic compounds such as gingerol,
paradol and shogoal that have antioxidant (Jeyakumar
et al., 1999), anti-inflammatory (Hudson et al., 2006),
anti-cancer (Shukla and Singh 2007) and
antiangiogenesis (Huang et al., 2000).

The results of this study reported that ginger extract
inhibited the growth of tumor volume significantly
and this is agreed with (Kottarapat et al., 2015) who




Journal of Bioscience and Applied Research , 2016, VVol.2 No.3, PP.185-196

mentioned that the ginger essentiad oil induced

reduction in the tumor volume.

Results of the present study revealed that EAC
induced hepatotoxicity in treated mice. These
hepatotoxic effects are characterized by many
histopathological dterations and elevation of serum
level of ALT and AST. This finding was approved by
Abou Zaid et al., (2011). The liver sections of the
EAC-inoculated animals, showed enlarged and
congested centra vein, enlarged blood sinusoids,
leucocytic infiltration and cytoplasmic vacuolar
degeneration. This finding was in agreement with
(Bhattacharyya et al., 2007; Chakraborty et al., 2007).
In experimental Ehrlich ascites carcinoma treated
with ginger; the normal liver architecture was
restored; nearly normal histological structure with
slight congested and enlarged blood vessels was
observed, this finding was confirmed with (EI-
Ghonaimy, 2015) who discussed the role of ginger
against the hepatotoxicity of metalaxyl.

Serum urea and creatinine levels was elevated
elevation in mice of EAC-bearing tumors. This
means rena dysfunction. A very highly significant
increase in serum urea concentration in tumor-bearing
female mice was confirmed by the results observed by
(Abou Zaid et al., 2011) and (Hussein and Azab
1997); who found a highly significant increase in
plasma urea concentration in tumor-bearing mice. It
was attributed such increase in blood urea
concentration to catabolic effect of tumor and the
increase in urea production. Also, a very significant
increase in serum creatinine concentration in tumor
bearing mice was reported by Hussein (2003). The
present results showed that ginger administration
caused significant decrease in the values of serum
urea and creatinine. This finding is in agreement with
Mehrdad et al., (2011).

Kidney sections of EAC-inoculated animals showed
glomerulus atrophy, degenerated renal tubules,
leucocytic infiltration and proteinaceous casts in the
lumen of the rena tubules. This result was in
concomitance with (Abd El-Wahab and Fouda, 2009).

The renoprotective effect of ginger was studied by
some investigators. Shanmugam et al.,, (2010)
reported that ginger alleviated histopathological
alterationsin kidney of rats treated with alcohol. Ajith
et al., (2007) demonstrated the role of ethanolic
extraction of ginger in reducing the serum urea, and
creatinine levels significantly and this an evidence of

pl SSN: 2356-9174, el SSN: 2356-9182 193

nephroprotection; this finding supports the results of
this study.

Serum (MDA) showed a significant increase in EAC
group. MDA is an important oxidative metabolite of
polyunsaturated fatty acids, which consists of the
biomembrane. MDA is often seen as an indicator of
the oxidation status in cells or tissues. So, the high
level of MDA is detrimental to cells and tissues, and
leads to lose of their normal bio-function (Cheng et
al., 2011). SOD and CAT showed a very significant
decrease in EAC group. A decreasein SOD activity in
EAC bearing mice which might be due to loss of
Mn*? SOD activity in EAC cells and the loss of
mitochondria leading to a decrease in total SOD
activity intheliver (Sun et al., 1989).

Abd El-Aziz et al. (2014) showed that the Serum
malondialdenyde (MDA) recorded a significant
increase in Ehrlich group; but the recorded values of
Serum superoxide dismutase (SOD) and Serum
catalase (CAT) showed a very significant decrease in
Ehrlich group. This finding is agreed with the results
of this study.

It was obtained in this study that ginger increased the
activities of the antioxidant enzymes (superoxide
dismutase and catalase) and reduced level of
malondialdhyde. This result was in agreement with
the results of (Amin and Hamza, 2006; Sakr et al.,
2011) who mentioned that ginger contains a higher
content of flavonoids with high antioxidant activity.
The inhibition of peroxidative damage evidenced by
reduced MDA level and the elevation of catalase and
SOD activities in the ginger-mice groups was aso in
concomitance with previous findings concluded that
the ginger significantly lowered lipid peroxidation
(Morakinyo et al., 2008) by maintaining the activities
of the antioxidant enzymes; SOD and CAT in the rat
testes (Ahmed et al., 2002).

The mice subcutaneoudly inoculated with Ehrlich
ascites cells showed a marked DNA fragmentation.
However mice treated with ginger leads to a highly
decreased in EAC induced DNA fragmentation to be
near to normal pattern. This finding was in agreement
with (Hanafy, 2009) who mentioned the same results
of thiswork.

Conclusion:

Ehrlich ascites carcinoma (EAC) has a powerful
harmful effects on al parameters investigated in this
study; EAC induced increasing in the tumor volume
significantly, increased the levels of liver function
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enzymes (ALT & AST), kidney function enzymes
(urea & creatinine) and the oxidant enzyme
Malondialdhyde (MAD) significantly. On the other
hand, EAC reduced the levels of antioxidant enzymes;
Superoxide Dismutase (SOD) and Catalase (CAT)
significantly and caused detrimental histopathological
effects to the liver and kidney. Finaly, EAC induced
DNA fragmentation. Ginger extract in mice-bearing
solid tumors; modulated the levels of (ALT, AST,
urea, creatinine, MDA, SOD and CAT) significantly
to be near of normal vaues. Ginger extract aso
induced recovery in the histological structures of both
liver and kidney, it also restored the normal pattern of
DNA. Ginger extract has no bad effects on control
mice.
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