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Abstract 
Cancer is the most common cause for human death following cardiovascular disorders. The 

present study was carried out to investigate the efficacy of curcumin and/or chlorambucil on 

modulating cancer induced by Ehrlich ascitic cells (EAC) in mice. One hundred and twenty five 

femal mice were equally divided into five groups. Group (1) was the normal control, groups (2-

5) were injected intraperitoneally with EAC (1.4× 10
6
/0.2 ml). Group (2) was left without 

treatment (positive control). While  groups (3-5) were treated orally with curcumin (20 mg/kg 

BW), chlorambucil (0.2mg/kg BW) and curcumin (20 mg/kg BW) plus chlorambucil (0.2mg/kg 

BW), respectively, after 48 hours from transplantation of Ehrlich cells. Blood samples and 

specimens from peritoneum, liver and kidney were collected from 15 mice in each group at the 

tenth day of the experiment. Survival analysis was carried out on the remaining animals. The 

obtained results revealed a significant decrease in body weight, ascetic fluids, total number of 

Ehrlich cells, number of live cells, serum levels of aspartate aminotransferase, alanine 

aminotransferase, alkaline phosphatase, lactate dehydrogenase, creatinine, blood urea nitrogen, 

hepatic malondialdehyde and hepatic P53 and Bax gene expression in all treated groups 

compared with EAC bearing mice. Moreover, the mean survival time, life span,   serum levels of 

total proteins, albumin, albumin globulins ratio, hepatic activities of antioxidants  (SOD and 

CAT ) and hepatic Bcl-2 gene expression were increased in curcumin and/or chlorambucil 

treated mice compared with the non treated animals. The histopathological examination showed 

that the least degree of changes was in the 5
th 

group.
 
In conclusion there is a synergistic good 

impact for using curamin as an adjuvant in combination with standard chemotherapy such as 

chlorambucil.  
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Introduction 

In the last decades, there is an increase in 

the number of patients suffering from cancers. 

Neoplasm means a group of cells show 

abnormal proliferation, invasion and 

sometimes metastasis [1]. Cancer is the most 

common cause for human death after  

cardiovascular disorders [2,3]. Chlorambucil is 

an alkylating agent that retards or stops the 

growth of cancer cells [4]. It is used in the 

treatment of chronic lymphocytic leukemia, 

ovarian cancer and malignant lymphomas [5]. 

Chlorambucil has a response rate 

approximately 40 to 80% in previously 

untreated patients [6]. It has the ability to 

make covalent conjugation of DNA to create 

DNA cross-linking adducts in tumour cells [7]. 

This binding to DNA-reading peptides is the 

site of alkylation reaction to adenine-rich DNA 

sequences and to its cytotoxic effect on tumour 

cells [8].  

Although great efforts  have been done in 

the development of treatment regims using 

chemotherapies, they have a major adverse 

effect on health, therefore, extensive attempts 

have been devoted to search for new 

therapeutic approaches. The recent goal all 

over the world is the exploration for natural 

plant products that possess anticarcinogenic 

effects to overcome the adverse consequences 

of chemotherapies. Plants used in traditional 

medicine are now accepted as one of the main 

sources for anticancer agents with acondition 

of safety ,availability and economic impact [9, 

10].  
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Turmeric, derived from the rhizome of the 

herb Curcuma longa, has been used for 

centuries as a dietary spice in Asia. 

Diferuloylmethane is an active principle 

present in curcumin, which is the main active 

ingredient of turmeric [11].  It is nontoxic and 

has been used to treat various diseases, 

including cancers and exhibits antioxidant, 

anti‐inflammatory, antiviral, antibacterial 

and antifungal activities [12]. Rodent tumours 

are used in screening operations for most 

anticarcinogenic drugs. The transplantation of 

certain carcinogenic cells in rodent provided a 

good tool for studying different cancers. 

Ehrlich ascitic carcinoma(EAC) is 

chemosensitive, so it is used in determining 

whether the tumour is responding to therapy or 

not [3].  

The planned goal of this study was to 

evaluate the efficacy of curcumin and/or 

chlorambucil on modulating cancer induced by 

Ehrlich cells in mice in order to enhance new  

tumour therapy. For this purpose a number of 

parameters such as cell growth inhibition, 

ascetic fluid volume and survival time of EAC 

cell bearing mice were studied. In addition to 

the the rectifying biochemical, molecular and 

histopathological changes. 

Material and Methods 

Experimental animals 

One hundred and twenty five female Swiss 

albino mice (18-23 g) were obtained from 

Laboratory Animal Farm in Helwan, Egypt. 

All mice were housed in stainless steel wire 

mesh cages and kept under standard hygienic 

conditions with dry pellet diet and water ad 

libitum. The animals were acclimatized to the 

laboratory conditions for 2 weeks before the 

begining of the experiment. The study was 

approved by the Committee of Animal 

Welfare and Research Ethics, Faculty of 

Veterinary Medicine, Zagazig University, 

Egypt. 

Ehrlich ascitic carcinoma cells 

Carcinogenic mice with Ehrlich ascitic 

carcinoma were obtained from the National 

Cancer Institute, Cairo, Egypt. The tumour 

was maintained by serial intraperitoneal 

transplantation (1.4 × 10
5
 tumour cells/0.2 ml) 

in mice [13]. 

Curcumin (Sigma chemicals, street Louis, 

Missouri): It was used in a dose of 20mg/kg 

BW  [14].  Chlorambucil  -  Leukeran tablet 

(Heumann Pharma GmbH for Glaxo 

Wellcome GmbH and Co. Bad Oldesloe, 

Germany): Each tablet contains 2mg 

Chlorambucil. The recomended dose for mice 

is 0.2mg/kg BW  [15]. 

Experimental design 

One hundred and twenty five female Swiss 

mice were equally divided into five groups for 

therapeutic evaluations. Group (1) was kept as 

normal control. Groups (2-5) were inoculated 

intraperitoneally by EAC cells (1.4× 10
5
 

cells/mouse) then treated orally with curcumin 

(20 mg/kg BW ) ; chlorambucil (0.2 mg/kg 

BW and   curcumin plus chlorambucil in 

Groups 3,4,and 5 repectively 48 hours post 

transplantation.The oral administration of 

treatments was done using a bent stainless 

steel tube. 

Blood sampling and biochemical 

investigations 

 At the end of the experimental period (8 

days), all mice were subjected to overnight 

fasting. Fifteen mice from each group were 

used for collection of 5 blood sample pools 

(3per each) from the retro-orbital venous 

plexus after using ether vapour anaesthesia. 

The blood samples were taken without 

anticoagulant in sterile test tubes and allowed 

to clot, then centrifuged at 3000rpm for ten 

minutes for separation of serum for estimation 

of aspartate (AST) and alanine 

aminotransferases (ALT) [16], alkaline 

phosphatase (ALP) [17] and lactate 

dehydrogenase (LDH) activities [18] .The 

serum total proteins (TP) [19] and serum 

albumin (Alb) levels [20] were measured. 

Serum globulins (Glb) level was calculated by 

subtracting the albumin from the total proteins 

[21]. The blood urea nitrogen and serum 

creatinine levels were also determined 

colorimetrically [22, 23].The previous 

biochemical parameters were measured using 

Bio-diagnostic kits. 

Nasr and Haytham 2 
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Tissue specimens for biochemical 

investigations 

Liver samples were collected after washing 

with 0.9% NaCl then were homogenized in 

potassium phosphate buffer solution (10% 

W/V). The homogenates were centrifuged at 

4500 rpm for 15 min at 4°C and the 

supernatants were collected and  stored at -

40°C until tissue malondialdehyde (MDA) 

[24], superoxoide dismutase (SOD) [25] and 

catalase (CAT) [26] assays were performed 

using Bio-diagnostic  kits. 

Survival analysis 

Ten animals from each group were 

observed daily for deaths. The end point of 

this study was reached by death of all mice in 

the diseased groups (groups 2-5). The 

percentage of increased life span (ILS %) = 

(mean survival time of treated animals [T] - 

mean survival time of positive control × 100. 

If T/C is exceeding 125% and ILS exceeding 

25% this indicates a significant anti-tumour 

activity for the drug [27]. 

Counting of Ehrlich ascitic carcinoma cells 

After euthanization of mice, the ascetic 

fluid was aspirated. The volume of fluid was 

recorded. The number and percentage of life 

and dead cells were documented. Neubauer 

hemocytometer and trypan blue stain 1% were 

used for EAC cell count [27].The living cells 

did not take the stain.  

Molecular analysis 

 Hepatic tissue samples stored in liquid 

nitrogen were used for determination of P53, 

Bax, Bcl-2 and β-actin gene expression by a 

semi-quantitative RT-PCR [28]. 

Histopathological examination 

Specimens from peritoneum, liver and 

kidneys were collected for histopathological 

examination. The specimens were fixed in 10 

% neutral buffered formalin and were 

embedded in paraffin. Sections of five micron 

thickness were prepared and stained with 

hematoxylin and eosin (H & E) [29]. 

Statistical analysis 

The obtained data were statistically 

analysed using MSTAT‐C computer program 

[30] using one‐way analysis of variance 

(ANOVA) (F test). Means at the same column 

followed by different letters were significantly 

different. 

Results  

The results revealed a significant increase 

in the body weight of groups (2-5) compared 

with the normal control. The ascetic fluids 

were significantly decreased in curcumine, 

and/or chlorambucil treated mice (groups 3-5) 

compared with EAC bearing mice (Table 1). 

From the survival analysis the results revealed 

that mean survival time (MST), ILS% and T/C 

% were increased in curcumine, and / or 

chlorambucil treated mice (groups 3-5). 

 

Table 1: The effect of curcumin and/or chlorambucil on body weight, volume of ascitic fluid and survival 

parameters of normal and EAC bearing mice (mean ± SE) 

Groups Treatment Body weight/gm Ascitic 

fluids/ml 

MST in 

days 

ILS% T/C 

% 

Gp.(1) Normal control  

 
21.05±0.49

 e
 - - - - 

Gp.(2) 

 

EAC 
27.75±0.71

a
 3.82±0.19

a
 13.40±0.64

d
 - - 

Gp.(3) EAC+ curcumin  

 
26.20±0.33

b
 2.54±0.13

b
 19.70±0.73

c
 47.02 147.02 

Gp.(4) EAC+ chlorambucil 

 
24.35±0.36

c
 1.90±0.07

c
 23.80

 b
±0.77 67.61 177.61 

Gp.(5) EAC+ chlorambucil + 

curcumin   
22.80±0.29

 d
 1.14±0.08

d
 26.90±0.89

 a
 100.74 200.75 

Means with different superscripts within the same column are significantly  different at p≤0.05.EAC: Ehrlich ascites carcinoma, MST: Mean 

survival time, ILS%: Increased life span, T: Treated animals, C: Positive controls. 
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 A significant decrease in the total number 

of EAC cells and the  number and percent of 

live cells were recorded in infected  treated 

groups (Table 2 and Figure 2.5) compared 

with EAC bearing mice(Group 2). On the 

other hand the number and percent of dead 

cells were increased significantly in the same 

groups compared with the second group. 

The serum activity of  aminotransferases 
(ALT & AST), alkaline phosphatase (ALP) 
and  lactate dehydrogenase (LDH) were 
significantly increased in all groups compared 
with the normal control and the highest values 

were recorded in EAC bearing mice without 
treatment (Table 3). Also, the levels of serum 
total proteins, albumin and albumin globulins 
ratio had a significant decrease, while a 
significant increase in the serum levels of 
creatinine and blood urea nitrogen was 
recorded in all groups compared with the 
normal control. The groups (2 -5) revealed a 
significant increase in hepatic MDA level with  
a significant decrease in the activities of SOD 
and CAT enzymes compared with the normal 
control Table (3). 

 
Table 2: The effect of curcumin and/or chlorambucil on total EAC cells, life cells (number and %) and dead 

cells (number and %) in EAC bearing mice (mean ± SE) 

Groups 

 

Treatment Total EAC 

cells 

( x 10
6
/µl) 

Life 

( x10
6
/µl) 

% Dead 

( x 10
6
/µl) 

% 

Gp.(1) Normal control  

 
- - - - - 

Gp.(2) EAC 26.55±0.76
a

 25.92±0.69
a

 97.68±0.22
a

 0.63±0.07
d

 2.32±0.22
d

 

Gp.(3) EAC+ curcumin  

 
19.16±0.35

b
 18.20±0.34

b
 94.99±0.30

b
 0.88±0.06

c
 5.01±0.30

c
 

Gp.(4) EAC+ chlorambucil 

 
15.20±0.48

c
 14.08±0.42

c
 92.69±0.59

c
 1.12±0.11

b
 7.31±0.59

b
 

Gp.(5) EAC+ chlorambucil + 

curcumin   
11.54±0.50

d
 10.17±0.45

d
 88.17±0.85

d
 1.37±0.12

a
 11.83±0.85

a
 

Means with different superscripts within the same column are significantly  different at p≤0.05, EAC: Ehrlich ascites carcinoma. 

 
Table 3: Biochemical parameters in normal and EAC bearing mice after treatment with curcumin and/or 

chlorambucil (mean ± SE) 

 

Parameters Group.(1) Group(2) Group(3) Group(4)  Group(5) 

AST (U/l) 39.74± 0.89
e
 87.20±2.42

a
 69. 80±1.36

c
 75.60±3.08

b  
 61.80±1.16

d
 

ALT (U/l) 17.88±0.77
e
 44.00±1.14

a
 33.60±1.17

c
 38.76±0.89

b  
 29.20

 
±1.28

d
 

LDH (U/l) 127.80±2.52
e
 176.12±2.85

a
 156.60±2.25

c
 166.60±2.09

b  
 145.06±3.41

d
 

ALP (U/l) 73.36± 1.75
c
 109.04±3.22

a
 92.80±1.93

bc
 96.60±2.69

b  
 86.602.11

c
 

TP (gm/dl) 6.12± 0.10
a
 4.10±0.06

e
 4.92±0.07

 c
 4.60±0.09

 d
     5.28±0.16

 b 

Alb. (gm/dl)  3.40±0.11
a 

1.60±0.07
e
 2.38±0.05

c
 2.08±0.06

d 
2.62±0.03

b 

Glob. (gm/dl) 2.72±0.07
a
 2.50±0.05

a
 2.54±0.09

a
 2.52±0.08

a
 2.66±0.13

a
 

A/G ratio 1.26±0.06
a
 0.64±0.03

d
 0.94±0.05

bc
 0.83±0.04

c
 0.99±0.04

b
 

creatinine (mg/dl) 0.71±0.04
d
 1.68±0.08

a
 1.30±0.02

b
 1.41±0.05

b
 1.03±0.02

c
 

BUN (mg/dl) 16.40±0.81
d
 36.60±0.68

a
 26.41±0.51

b
 27.44±2.00

b
 21.64±0.07

c
 

Hepatic MDA(nmol/gm) 2.34±0.18
e
 7.80±0.17

a
 3.24±0.18

d
 6.53±0.17

b 
4.78±0.22

c
 

Hepatic CAT(U/gm) 94.36± 2.86
a
 68.72±1.45

d
 84.40±1.36

b
 59.60±2.56

 e 
78.00±1.61

 c
 

Hepatic SOD (U/gm) 19.04±1.20
a
 9.88±0.15

d
 15.4±0.30

b
 7.20±0.17

e
 13.20±0.80

c
 

Means with different superscripts within the same column are significantly  different at p≤0.05, EAC: Ehrlich ascites carcinoma. 

 

The results of molecular analysis of hepatic 

tissues revealed a significant increase in the 

transcriptional levels of proapoptotic gene P53 

and Bax gene in chlorambucil and/or curcumin 

treated groups compared with the 2
nd   

group 

(EAC) and the highest values were recorded in 

the 5
th

 group .On the other hand a significant 

decrease in the Bcl-2 gene expression was 

recorded in groups (3-5) compared with the 2
nd

 

group and the lowest value was seen in the 5
th

 

group (Figure1 A, B, and C).  
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Figure 1: Relative gene expression, P53(A); Bax(B) and Bcl-2  (C)  in  hepatic tissues of EAC mice after 

treatment with curcumin and chlorambucil  

 Normal control animals showed no gross 
abnormalities nor microscopical changes in the 
examined  organs. However,group 2 (EAC) 
revealed mass of cancer cells in potenium. The 
latter had malignant features from 
polymorphism, nuclear atypia, hyperchromasia 
and mitotic activities within the peritoneal and 
extended to replace the omental fat (Figure 
2.1).  Macroscopically the liver was severely 
enlarged. Microscopically, it revealed focal 
necrotic areas and the remaining suffered from 
different types of cells injury mainly hydropic 
degeneration (Figure2.2). Sometimes tumour 
emboli could be seen in the portal blood vessel 
(Figure 2.3). The kidneys were 
macroscopically enlarged. Microscopically the 
renal parenchyma showed nephritic changes in 
renal tubules (Figure 2.4). 

Group 3 (EAC and curcumin): the 
peritoneum revealed a few scattered malignant 
cells within the omentum. Apoptotic changes 
could be seen in some of the foremention 
neoplastic cells accompanied with 
lymphocytic infiltration in the neoplastic 
stroma (Figure 2.5).  Macroscopically the liver 
was enlarged. Microscopically, it showed mild 
degenerative changes in the hepatic cells 
accompanied with interstitial lymphocytic 
infiltration and congestion of blood vessels 
and hepatic sinusoids (Figure2.6).The kidneys 

were macroscopically enlarged. 
Microscopically the majority of nephrons 
revealed mild reversible nephritic changes. A 
few glomeruli had contracted glomerular tufts 
and cystic dilatation of some tubules together 
with some regenerative attempts (Figure 2.7). 

Group 4 (EAC and chlorambucil), the 
peritoneum showed a few neoplastic cells 
scattered between fat cells which usually 
invaded with leukocytes (Figure 2.8). 
Macroscopically the liver was slightly 
enlarged. Microscopically, focal replacement 
of hepatic parenchyma with few erythrocytes 
and leukocytes (Figure 2.9). The kidneys were 
macroscopically enlarged. Microscopically, 
contracted glomerular tufts and dilated 
glomerular space could be seen (Figure 2.10). 

Group 5 (EAC and  curcumin plus 
chlorambucil): the peritoneum showed a few 
scattered malignant cells in the omentum. 
Sometimes these cells suffered from 
programmed cell death (Figure 2.11). The liver 
was apparently normal. Microscopically, the 
liver revealed interstitial lymphocytic 
aggregation with dilated hepatic sinusoids and 
hyperplastic kuppfer cells (Figure 2.12). 
Macroscopically the kidneys were slightly 
enlarged. Microscopically, the kidney showed 
interstitial lymphocytic aggregation or normal 
renal parenchyma (Figure 2.13). 
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Figure 2: 1. Peritoneum (group 2)A large tumour mass within the peritoneum (arrow) that replaced the 

omental fat (H&E x 300). 2: Liver (group 2) necrosis (long arrow) and hydropic degeneration (short arrow 

head)  of hepatic cells (H&E x 1200).  3: Liver (group 2) tumour emboli within portal vien (H&E x 1200). 4: 

Kidney (group 2) nephrosis (arrow) of renal tubules(H&E x 1200). 5: Peritoneum (group 3) little neoplastic 

cells (long arrow) and numerous leukocytes (short arrow) replacing the omental fat (H&E x 1200).  6: 

Liver(group3) portal mononuclear cells (arrow) and degenerative changes(short arrow)  in the hepatic cells 

(H&E x 1200). 7: Kidney (group 3) mild degenerative changes in renal tubules (arrow) (H&E x 1200). 8: 

Peritoneum (group4) small tumour mass with apoptotic changes(long arrow)and invaded by leukocytes 

(short arrow)  (H&E x 1200). 9: Liver (group 4) focal replacement of hepatic parenchyma with erythrocytes 

and leukocytes(arrow) (H&E x 1200). 10: Kidney (group 4)  dilated glomerular space(long arrow) and 

contracted tufts(short arrow)  (H&E x 120). 11:Peritoneum (group5) small tumour mass invaded by 

leukocytes (arrow) (H&E x 1200). 12: Liver (group4) focal interstial leukocytic infiltration with dilated 

sinusoids (arrow) and hyperplastic kupffer׳s cells(short arrow)  (H&E x 1200). 13: Kidney (group5) interstial 

lymphocytic aggregation(long arrow with  normal renal parenchyma(H&E x 120). 

Discussion 

Ascitic fluid is acting as a direct source for 

nutrition of tumor cells [31]. The increased 

volume of ascitic fluid during the  growth of  

tumor acts as a mediator for nutritional 

requirement for tumor cells [32]. The obtained 

results supported  this hypothesis as 

intraperitoneal inoculation of EAC cells into 

mice caused a significant increase in the mice 

body weight. Such increase may be due to the 

increased number of life EAC cells and 

subsequant  accumulation of  ascitic fluid in 

the peritoneal cavity. The presence of large 

tumour mass within the peritoneum that 

extended to replace the omental fat confirmed 

the results.The administration of curcumin, 

and / or chlorambucil to EAC bearing mice 

(Groups 3-5) significantly decreased the body 

weight, ascitic fluid volume, total tumor cell 

count and number and percent of life EAC 

cells. Moreover, they significantly increased 

the number and percent of dead cells .This 

indicates the effectiveness of both curcumin 

and chlorambucil on EAC cells. . similarly 

,Badr et al [3] reported that, The increasing of 

life span of animals provide a good criteria for 

judgment  on the value of any anticancer 

agents . It could be explained by cytotoxic 

effect  of Chlorambucil on tumour cells [8] 

since it has the ability to make covalent 

conjugation of DNA in tumour cells [7].besid 
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the antitumour effect of diferuloylmethane , an 

active principle present in curcumin[11]. The 

decrease in ascitic fluid volume, total tumor 

cell count and the number and percent of life 

tumor cells as mentioned above reduced the 

tumor burden and enhanced the survival 

parameters of EAC bearing mice (MST, ILS% 

and T/C %).The decrease of the tumour mass 

that present within the peritoneum in groups 

(3-5) compared with EAC bearing  mice 

confirmed the results.  

Several investigators reported that EAC 

cells caused liver damage and disturbances in 

hepatic cell metabolism [34,35]. In this study, 

the intraperitoneal inoculation of EAC cells 

was associated with a significant increase in 

serum activities of aminotransferases (AST 

and ALT), ALP and LDHwhich may attributed 

to hepato cellular damage induced by EAC. 

The presence of  necrosis and hydropic 

degeneration in hepatic cells, beside tumour 

emboli within portal vien proved this concept 

and the obtained data are in conformity with 

the earlier observations [10,36,37]. The 

hypoproteinemia, hypoalbuminemia and 

decreased albumin / globulin ratio in group (2) 

may be due to the  decreased feed intake, loss 

through intestine and disturbed metabolism  in 

the liver, in addition  to the effect EAC on the 

kidneys which leads to albuminuria. The 

treatment with curcumine, and / or 

chlorambucil significantly decreased the 

elevated serum enzymes and significantly 

improved the proteins profile compared with 

EAC bearing mice, indicating the effectiveness 

of these treatments against tumor cells. 

The present work showed that EAC 

damaged  the renal tissue  as clarified by  both 

the  clinico–and histopathological  means was 

reflected by a significant increase in serum 

creatinine and blood urea nitrogen. Such 

biochemical changes, are the outcome of 

nephropathy which is manifested by nephrotic 

changes in renal tubules. Nearly similar 

findings were reported by Hassanet al, and 

Habib et al., [31,38]. 

The antioxidant defense systems play an 

important role in protecting living tissues from 

the deleterious effects of reactive oxygen 

metabolites [39]. Among these protective 

systems, superoxide dismutase and catalase 

enzymes play an important role in free radical 

scavenging system. The main function of the 

two enzymes is to provide a defence against 

the superoxide anions and hydrogen peroxide 

[10]. In our study oxidative stress following 

the intraperitoneal inoculation of EAC cells 

into mice caused increased use and weakened 

protective effect of the antioxidant enzymatic 

system and was manifested by increase of the 

lipid peroxidation and the MDA formation. 

Similar results of oxidant damage of the liver 

have been reported by Samudrala et al., [10] 

who recorded a significant decrease in 

endogenous antioxidant enzymes (SOD & 

CAT) with enhanced free radical generation 

and MDA formation in EAC bearing mice. 

The results revealed that the chlorambucil 

enhanced the antioxidant defense system 

compared with EAC bearing mice. This 

improvement may be due to the effect of 

chlorambucil on EAC cells and subsequantly 

decreased the ROS released during their 

metabolism. Although the antioxidant status 

improved , it did not return to the normal level  

as chlorambucil itself increased the ROS [40] . 

The current study also revealed that the 

adminestration of curcumin reduced the 

elevated levels of MDA and increased CAT 

and SOD activities in EAC bearing mice, 

which indicate the possible antioxidant and 

free radical scavenging property of curcumin. 

The ability of curcumin to decrease the 

cellular levels of reactive oxygen species has 

been recognized and has been discussed in 

several reports. Basically, the antioxidant 

activity of curcumin seems to be mediated by 

its ability to both scavenges reactive oxygen 

species (ROS) [41,42] and activates 

endogenous antioxidant mechanisms that 

reduce the cellular levels of ROS [43,44]. The 

using of curcumin and chorambucil in 

combination was synergistcally better than the 

treatment with either agent alone. 

The results of molecular analysis revealed a 

significant decrease in the transcriptional 

levels of P53 and Bax genes expression, beside 

a significant decrease in the Bcl-2 gene 

expression in EAC bearing mice. The P53 
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prevents cancer formation [45]. As it  has been 

described as the guardian of the genome 

because of its role in conserving the stability 

by preventing genome mutation [46]. 

 Hence P
53

 is classified as a tumor suppressor 

gene [47]. The expression of Bax is 

upregulated by P53 and Bax has been shown 

to be involved in P53-mediated apoptosis [48]. 

Bcl-2 is considered as an important anti-

apoptotic protein and classified as an oncogene 

[49].The obtained results supports the 

previously obtained by Hassan and Abdel-

Gawad [31] who reported a significant 

decrease in the P53 and Bax genes expression, 

with a significant decrease in the Bcl-2 gene 

expression in EAC bearing mice. Our results 

revealed a significant increase in the 

transcriptional levels of proapoptotic gene P53 

and Bax gene  with a significant decrease in e 

Bcl-2 gene expression in chlorambucil and / or 

curcumin treated groups compared with the 2
nd   

group. Nearly similar results were recorded in 

breast cancer treated with curcumin [50,51]. 

Also similar findings were recorded by 

Bosanquet et al. [52]. 

Conclusion 

The obtained data demonstrated the 

suppressive effect of curcumin and 

chlorambucil on EAC cells in mice . It could 

be cocluded that although using of  curcumin 

as a single agent in the treatment of EAC has 

shown promising results, there is a significant 

interest for using the compound as an adjuvant 

agent in combination with standard 

chemotherapy such as chlorambucil.  
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 الملخص العربي 

 

  في الفئران خيوسيل علي سرطبن إرليبكفبءة  الكركميه و / أو الكلورام

 

َصش عجذ انْٕبة دمحم َصش انذٍٚ
1

ْٛثى عجذهللا عهٗ-
2
  

1
قبزيقجبمعت الس –كليت الطب البيطرى  –قسم الببثولوجيب اإلكلينيكيت   
جبيعخ انضقبصٚق –كهٛخ انطت انجٛطشٖ  –قغى انكًٛٛبء انحٕٛٚخ  

2
 

 

انغشطبَبد ْٙ انغجت األكثش شٕٛعب نًٕد اإلَغبٌ ثعذ اضطشاثبد انقهت ٔاألٔعٛخ انذيٕٚخ. ٔقذ أجشٚتذ ْتزِ انذساعتخ 

ٔنٓتتزا انضتتش  رتتى  .انفئتتشاٌنهزحقتتق يتتٍ يعبنٛتتخ انكتتشكًٍٛ ٔ / أٔ انكهٕسايجٕٛعتتٛم عهتتٗ  انغتتشطبٌ انُتتبجى عتتٍ   ٚتتب  سنتتٛ  يتتٙ 

 يٍ  َبس انفئشاٌ قغًذ ثبنزغبٖٔ  نتٗ  ًتظ يوًٕعتبد. انًوًٕعتخ ا ٔنتٙ اعتزخذيذ كًوًٕعتخ ضتبثطخ 125اعزخذاو عذد 

11×  1.4( يقتتذ رتتى مقتتُٓى ثخ ٚتتب  عتتشطبٌ اسنتتٛ  5-2عتتبنجخ. أيتتب ا سثتتع يوًٕعتتبد ا  تتش٘ 
6

( دا تتم انضءتتبء انجشٚزتتَٕٗ . 

يٕججتتّ ايتتب انًوًٕعتتخ انثبنثتتخ ٔ انشثعتتخ ٔ انخبيغتتخ يقتتذ رتتى ع جٓتتى  كًوًٕعتتخ ضتتبثطخ ٌ عتت  انًوًٕعتتخ انثبَٛتتخ رشكتتذ ثتتذٔ

يوتى /  21يوتى / كوتى يتٍ ٔصٌ انوغتى( ٔ ثتبنكشكًٍٛٛ   2ٔ1انكهٕسايجٕٛعتٛم  ˛ يوى / كوى يٍ ٔصٌ انوغى( 21ثبنكشكًٍٛٛ  

عتبعخ يتٍ  4٤انزتٕانٗ عتٍ طشٚتق انفتى ثعتذ  يوى / كوى يٍ ٔصٌ انوغتى( عهتٗ 2ٔ1كوى يٍ ٔصٌ انوغى( يع انكهٕسايجٕٛعٛم  

 انجشٚزتَٕٙ انضءتبء عُٛتبد يتٍ يتع أ تز نفصتم انغتٛشو عُٛتبد انتذو روًٛتع انزوشثخ رتى  يٍ ثذاٚخ أٚبو 11ثعذ صسع   ٘ اسنٛ  . 

 .وخيٙ َفظ انزٕقٛذ نقٛبط اإلجٓبد انزأكغذ٘ نهكجتذ  انزحهٛتم انوضٚئتٙ ٔيحتن األَغت يوًٕعخ كم يبس يٍ 15ٔانكهٗ يٍ ٔانكجذ

( يٙ كم يوًٕعخ نزحهٛم انجقبء عهٗ قٛذ انحٛبح. ٔقذ أظٓشد انُزبئج عٍ ٔجتٕد اَخفتب  يهحتٕظ يتٙ 11جقٛخ  رشكذ انفئشاٌ انًز

ٔصٌ انوغى  ا عزغقبء  انعذد انكهٙ نخ ٚب  سنٛ   ٔعذد َٔغجخ انخ ٚب انحٛخ  ٔيغزٕٚبد ا عجشرٛذ أيُٕٛرشاَغفٛشٚض   األ ٍَٛ 

 انًبنَٕذانذٚٓجتذ انكجتذٖ  دٚٓٛتذسٔجُٛٛض  انكشٚتبرٍُٛٛ  انٕٛسٚتب َٛزتشٔجٍٛ يتٗ انتذوكزٛتذ انهأيُٕٛرشاَغفٛشٚض    انفٕعفبرٛض انقهٕ٘  

انكجذ يٙ جًٛع انًوًٕعبد انًعبنوخ ثبنًقبسَخ يتع انفئتشاٌ انزتٙ رعتبَٗ يتٍ عتشطبٌ ٔ انجبكظ يٗ   53ٔيعذل انزعجٛش انوُٛٗ نهجٗ

نحٛتبح   انعًتش ا يزشاضتٙ   عتذد انخ ٚتب انًٛزتخ     يغتزٕٚبد انجقتبء عهتٗ قٛتذ ا سنٛ  ٔنى رعبنج. ٔعت ٔح عهتٗ رنتا صاد يزٕعت  

انغٛشو يٍ انجشٔرٍٛ انكهٙ   انض ل   َغجخ انتض ل انتٗ  انوهٕثٛتٕنٍٛ   أَءتطخ انًتٕاد انًلتبدح ن كغتذح ثبنكجتذ ٔ انزعجٛتش انوُٛتٙ 
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( يقبسَخ ثبنًوًٕعخ انثبَٛتخ . أظٓتش  5-3انكجذ٘ يٙ انفئشاٌ انًعبنوخ ثبنكشكى ٔ / أٔ انكهٕسايٕٛعٛم  يوًٕعبد  2نهجٙ عٙ  ل 

يحن األَغوخ أٌ أقم دسجخ يٍ انزضٛٛشاد يٗ  انضءبء انجشٚزَٕٙ ٔانكجذ ٔ انكهٗ كبَذ يٙ انًوًٕعتخ انخبيغتخ .َٔغتزخهن يتٍ 

   رنا اٌ اعزخذايّ انكشكى كع   يكًم يع انع   انكًٛبٔ٘ انزقهٛذ٘ يثم انكهٕسايجٕٛعٛم نّ رأثٛش اكثش اٚوبثٛخ.

   


