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Abstract: Diethylnitrosamine (DEN) induced hepatocarcinogenesis in experimental ani-
mals through triggering reactive oxygen species (ROS) release and subsequent induction 
of oxidative stress dependant liver damage. This study was conducted to estimate the 
protective role of sesame oil (SO) in the initial phase of DEN induced hepatocarcinogen-
esis. Forty five male Wistar rats were randomly divided into five groups groups (n = 9 
each). In the first group (control), rats were orally administrated normal saline. Rats of 
second group (DEN) were intraperitoneally (i.p) injected with a single dose of (200mg/kg 
body weight, DEN) at the 8thday of the experiment. The third, fourth, fifth groups orally 
administrated SO at a dose (2.5, 5, 10 mL/kg b.w), respectively 1 week before i.p injection 
of DEN and continued for 4 successive weeks. DEN- induced hepatotoxicity as detected 
by normocytic normochromic anemia with marked increase in white blood cells and sig-
nificant increase in hepatic damage enzymatic markers (alanine transaminase (ALT), as-
partate aminotransferase (AST), γ-glutamyl Transferase (γGT) and alkaline phosphatase 
(ALP)) with significant decrease in serum total protein. Hepatic malondialdehyde (MDA) 
was increased significantly while hepatic antioxidant biomarkers superoxide dismutase 
(SOD), catalase (CAT) and hepatic reduced glutathione (GSH) were significantly de-
creased. Histological examination of hepatic tissue of DEN treated rats proved centrol-
obular necrosis associated with bile duct and oval cell proliferation. This was accompa-
nied with over expression of CYP2E1 and down regulation in BAX gene expression in 
liver. Administration of SO minimized the harmful effects of DEN on hematological, bio-
chemical, antioxidant and histopathological parameter as well as on gene expression. 
The degree of improvement was in dose dependant manner. Our findings revealed that 
SO supplementation can mitigate the toxic effects of DEN via their potent antioxidant and 
free radical-scavenging activities.  
 

 

 

Introduction 
Liver cancer considers one of the most fre-

quent causes of death. Hepatocellular carci-

noma (HCC) is a malicious tumor of liver cell 

originating from hepatocyte and considered as 
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the most common third cause of cancer death 

worldwide (1, 2). The main risk factors in liver 

cancer include hepatitis C virus, feed additives 

as (BHA   BHT, nitrates/nitrites), mycotoxins, 

air and water pollutants (3). In Egypt, The prev-

alence of liver cancer has been growing in latest 

years (4). 

Nitrosamines are potent environmental car-

cinogens because of their mutagenic and car-

cinogenic abilities. Nitrosamines found in wa-

ter, industrial product, tobacco, cured cheese 

and smoked meats (5). Diethylnitrosamine 

(DEN) is commonly used to instigate hepato-

cellular carcinoma in experimental rat models 

(6, 7) probably through induction of oxidative 

stress, resulting in liver damage with increased 

deleterious free radicals formation (8). Chemo-

prevention may help to decrease the incidence 

or severity of carcinogenic insult. They can be 

used as approaches for liver cancer treatment 

with less toxic effects.  
Sesame oil (SO) extracted from Sesamum in-

dicum seeds which has phenolic lignans as ses-

amol, sesamin, sesamolin and tocopherol (vita-

min E) all of which give sesame oil the signifi-

cant free radical-scavenging ability (9). Sesame 

oil has the ability to minimize ROS production 

and lipid peroxidation in various animal model 

through its antioxidant ability (10). Thus, the 

current work aimed to estimate the hepatopro-

tective effect of sesame oil on initial stage of 

HCC induced by DEN in rat models. 

Materials and methods 

Preparation of DEN and sesame oil 

DEN (purcashed from Sigma Aldrich) was 

dissolved in normal saline. Sesame oil was ob-

tained from Harraz Company (Cairo, Egypt 

100% pure) in a solution form, given at differ-

ent concentrations (2.5, 5, 10 ml/kg b.w) by 

stomach tube according to animal body weight. 

Animals  

Forty-five healthy male Wistar rats (weigh-

ing 90±20 g/rat and at age of 1 month old) were 

obtained from the Alexandria Organization for 

Biological Products. The rats were housed in 

metallic cages with thermally controlled tem-

perature ranged from 22to25 °C, relative hu-

midity 50–60%, with12 h photoperiods and12 h 

dark. During the entire period of study, the rats 

were provided with a semi-purified basal diet 

and water ad libitum. The experiment protocol 

followed the Guide for the Care and Use of La-

boratory Animals at Kafrelsheikh University. 

All safety measures had been taken to minimize 

animal stress. 

Experimental design 

After two weeks acclimatization period, ran-

dom classification of rat into 5 different equal 

groups (9/each) was done. Rats in the1st group 

were kept as control and were only given nor-

mal saline by gastric intubation during the 

whole period of the experiment. A single ip in-

jection of normal saline was also given to these 

rats at the 8th
 day of the experiment to initiate 

hepatocarcinogenesis (11). Rats of the  2nd 

group (DEN) were i.p injected with a single 

dose of DEN (200 mg/kg b.w) at the 8th day of 

the experiment (11). The 3rd group rats orally 

administrated sesame oil (2.5 mL/kg b.w) 1 

week before i.p injection of DEN (at the first 

day of the experiment) and continued for 4 suc-

cessive weeks. The 4th group orally received 

sesame oil at a dose of (5 mL/kg b.w) 1 week 

before i.p injection of DEN (at the first day of 

the experiment) and continued for 4 successive 

weeks (10). The 5th group received sesame oil 

at a dose of (10 mL/kg b.w, orally) 1 week be-

fore i.p injection of DEN (at the first day of the 

experiment) and continued for 4 successive 

weeks (12). 

Blood and liver sampling 

Blood samples were collected from rats eyes 

by retro-orbital venus plexus bleeding under ef-

fect of mild ether anesthesia by using of clean 

capillary tubes and immediately grouped into 

two groups the first with anticoagulant for he-

matological parameters determination, the sec-

ond group without anticoagulant for serum bio-

chemical estimation. Later, rats were slaugh-

tered and livers were rapidly removed then 

trimmed from excess tissues and washed by 

normal saline and distilled water, cut apart into 

three parts; The 1st part was cut into slices and 
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directly put in liquid nitrogen, then stored at-80 

°C for molecular analysis. The 2nd portion used 

to prepare tissue homogenate for antioxidant 

examination as previously described (13). The 

last portion was directly put in 10% formalin for 

histopathological analysis. 

Hematological examination 

Blood samples collected in tubes coated with 

EDTA (1mg/ml blood) were used for measur-

ing of complete blood count (RBCs, Hb, PCV, 

MCV, MCHC, WBCs, and platelets count) us-

ing exigoautomated cell counter (Exigo 

BM800, USA) 

Biochemical parameters 

The serum level of (ALT) and (AST) en-

zymes were kinetically determined as previ-

ously described (14), while the serum level of 

(γGT) and(ALP) enzymes were Calorimetri-

cally estimated by (15). Serum total protein and 

glucose were calorimetrically detected as previ-

ously detailed (16, 17). MDA level and activi-

ties of catalase, SOD and GSH were determined 

in liver homogenate as method described by 

(18-22). 

Histopathological analysis 

Liver tissue specimens were preserved in 

10% neutral formalin, fixed in paraffin, sec-

tioned and stained by H&E (23). 

Molecular investigation of BAX and 

CYP2E1 genes 

Total RNA was extracted from liver with 

Trizol reagent (total RNA isolation reagent, IN-

TRON Biotechnology, Inc). Complementary 

DNA (cDNA) was synthesized using cDNA 

synthesis kits as previously described (24). 

PCR tubes containing SYPR green master mix 

(Enzynomic company, Cat number RT500), 

cDNA, primers (Table1) and RNase free water 

were inserted in BIoRad IQ2 real time thermal 

cycler. β- actin was used as a housekeeping 

gene. Thermal cycling conditions were: incuba-

tion at 94 °C for 15 min then 94 °C for15 s (40 

cycles) followed by 60 °C for 30s and 70 °C for 

30s. The data reported at extension step. Melt-

ing curve analysis used to determine specificity 

of PCR products. IQ5 software was used to de-

tect amplification curves and Ct values. Gene 

expression variation of different samples deter-

mined through comparing between the Ct val-

ues of all groups by using "2ΔΔCt” method.  The 

PCR products were confirmed by using 1.5% 

agarose gel.  

Data statistical analysis 

Graph pad prism version 5.0 was used to an-

alyze the resulted data. Differences in values 

were analyzed by one-way analysis of variance 

(ANOVA), then Tukey's-compare all pairs of 

columns. All data were exposed as mean ± 

standard error of the mean (SEM) with citation 

of significance level at p < 0.05. 

Results 

Hematological finding 

Data explored in table (2) showed deleteri-

ous impacts of (DEN) and the ameliorative ef-

fects of Sesame oil on the erythrogram. A sig-

nificant decrease in hematological parameters 

(RBCs, Hb, PCV and platelets) without signifi-

cant change in the values of (MCV, MCH and 

MCHC) was noticed in DEN treated group as 

compared to the control group. Opposing to 

these results WBCs count was significantly in-

creased. SO treated group showed a marked (P 

≤ 0.05) decrease in hematological parameters 

(RBCs, Hb, PCV and platelets) as compared to 

DEN-treated group, but with a significant (P ≤ 

0.05) decrease in WBCs count.  

Serum Biochemical assays  

Data demonstrated in (Fig. 1A) showed toxic 

effects of DEN and the protective role of ses-

ame oil on serum biochemical measurements. 

Group II (DEN) showed significant increases in 

the activity of hepatic damage enzymatic mark-

ers (ALT, AST, ALP, γGT) and serum glucose 

when compared with the control group. Group 

III, IV, V which supplied by sesame oil and 

(DEN) showing significant decrease in the ac-

tivity of serum liver function marker enzymes 

(AST, ALT, ALP, γGT) and serum glucose 

when compared with the DEN group. The de-

gree of improvement was in dose dependant 

manner. 
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Data illustrated in table (2) showed deleteri-

ous effects of (DEN) and the ameliorative ef-

fects of sesame oil on Serum proteins. Group II 

(DEN) showed significant decreases in total 

proteins, albumin and globulins concentration 

when compared with control group. Group III, 

IV, V which supplied by sesame oil and DEN 

showing significant increase in total proteins, 

albumin and globulins concentration when 

compared with DEN group. 

Data demonstrated in (Fig. 2) revealed the 

harmful effects of DEN as well as the challenge 

effects of Sesame oil on lipid peroxidation and 

antioxidant biomarkers. Group II (DEN) 

showed significant increase in hepatic MDA 

content, while liver CAT, GSH, and SOD activ-

ities were statically decreased when compared 

with control group. Group III, IV, V (DEN -SO) 

showed significant decreases in hepatic MDA 

content but liver CAT, GSH, SOD activities 

had increased markedly in comparing to DEN 

group.  

Histopathological finding 

Effect of DEN and Sesame oil on histopatho-

logical features of liver is presented in (Fig. 3). 

Histological examination of the hepatic tissue 

sections of control negative rats revealed nor-

mal hepatocellular architecture mainly consist-

ing of normal hepatocytes with normal cyto-

plasm and small uniform vesicular-shaped nu-

clei which arranged in a radial pattern around 

the central vein of the hepatic lobules (Fig. 3A). 

Liver of control positive animal (DEN) re-

vealed centrolobular necrosis associated with 

severe ballooning of hepatocytes. Moreover, 

severe ballooning of hepatocytes were associ-

ated with bile duct and oval cell proliferation 

(Fig. 3B). Liver of diseased animal treated with 

(2.5 ml Sesame oil) showed decreased hepatic 

vacuolation, bile duct hyperplasia and centrol-

obular necrosis (Fig. 3C).The fourth and fifth 

groups treated with (5-10 ml sesame oil) re-

spectively, showing reduction of hepatic vacu-

olation with subsequent marked reduction the 

altered hepatocytes as well as the number of 

oval cells and the necrobiotic changes associ-

ated with DEN treatment appearing the hepatic 

tissues mostly within normal limits (Fig.3D, E), 

respectively. 

Molecular analysis 

The expression of CYP2E1 and BAX genes 

was determined by Real time PCR that reveals 

the transcription levels changes of these genes 

in liver of rats after i.p injection of DEN alone 

or in combination with Sesame oil in three 

doses (2.5, 5, 10 ml/kg b.w). DEN injection 

showed marked (P≤0.05) increase in CYP2E1 

gene expression and significant decrease in 

BAX gene expression in comparison with the 

control, while supplying of Sesame oil before 

DEN injection at a dose of (2.5, 5, 10 ml/kg 

b.w) decreased the CYP2E1 gene expression 

and increased the expression of BAX gene when 

compared with animals treated with DEN only 

as showed in (Fig. 4). The degree of improve-

ment was dose dependent. 

 

Table 1: Primers used in qPCR 

Primer sequence 

(5'-3') 

Gene 

F 5´-TCCTCCTGAGCGCAAGTACTCT -3´ Rat ß-actin 

R 5´-GCTCAGTAACAGTCCGCCTAGAA -3´ 

F 5´-CACCAGCTCTGAACAGATCATGA -3´ BAX 

R 5´-TCAGCCCATCTTCTTCCAGATGGT -3´ 

F 5´-CTCCTCGTCATATCCATCTG -3´ CYP2E1 

R 5´-GCAGCCAATCAGAAATGTGG -3´ 
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Table 2: The impact of SO supplementation against DEN on hematological parameters and Serum protein 

profile. 
 

Values are means ± standard error. (n=9) Mean values with different letters at the same column differ significantly at 

(p ≤0.05). RBCs: red blood cells, Hb: hemoglobin, HCT%: hematocrite, MCV: mean corpuscular volume, MCHC: 

mean corpuscular hemoglobin concentration, WBCs: white blood cells, Pl: platelets. 

 

Figure 1: Effect of different concentrations of sesame oil on serum levels of liver enzymes (ALT, AST, 

ALP, GGT) of DEN-intoxicated rats. Values are means ± standard error. (n=9). Mean values with different 

letters in each graph significantly differ at (p ≤0.05) 

Globulin 

gm/dl 

Albumin 

gm/dl 

Total potien 

gm/dl 
WBCs 10³/ μl ) μl /3Pl(×10 MCHC% MCV/fl  HCT% HB g % / μl6RBCs 10  

           

3 ±0.05a 3.86 ± 

0.08a 6.86 ± 0.1a dc±1.12 10.2 a714.8±6.5 28.8±0.40 66.9±1.63 a1.14 46.6± a13.4±0.36 a0.10 6.9± Control 

2.28± 0.14b 3 ±  0.07c 5.14±  0.12c a±0.85 24.0 d303.8±8.5 0.13±  27.8 62.2±0.67 b0.10 36.9± b0.04 10.3± b0.05 5.9± DEN 

2.78 ± 0.03a 3.4 ± 0.07b 6.1 ± 0.08b ab±0.51 20.5 c455.8±5.3 28.7± 0.36 64.9±0.31 a±0.98 48.3 a0.10 13.7± a0.31 7.3± 

DEN+ 

Sesame oil 

(2.5ml/kg) 

2.92 ± 0.02a 3.66 ± 

0.04ba 6.58± 0.03a c±0.62 14.8 b571.2±4.6 27.6± 0.23 67.4±1.72 a±0.66 47.1 a±0.26 13.0 a0.21 7.0± 

DEN+ 

Sesame oil (5 

ml/kg) 

3 ± 0.1a 3.7 ± 0.07a 6.7± 0.05a c1.10 12.5± a700.2±3.2 27.7± 0.61 66.4±1.33 a1.32 48.0± a0.18±  13.5 a0.10±  7.2 

DEN+ 

Sesame oil 

( 10ml/kg) 



 

Figure 2: Effect of different concentrations of sesame oil on hepatic level of lipid peroxidation marker 

MDA, and endogenous antioxidants (GSH, SOD, CAT) of DEN-intoxicated rats. Values are means ± stand-

ard error. (n=9). Mean values with different letters in each graph significantly differ at (p ≤0.05) 

 

 

Figure 3: A. Liver of control animal showing normal hepatocytes arranged in cords around the central vein, 

H&E, X 200. B. Liver of control positive animal showing centrolobular necrosis (arrows) associated with 

severe ballooning of hepatocytes (arrowheads), H&E, X20 
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Fig.3. C. Liver of animal treated with DENA and Sesame oil (2.5 ml) showing decrease hepatic vacuolation 

(arrowhead) and centrolobular necrosis (arrow). D. Liver of animal treated with DENA and Sesame oil (5 

ml) showing marked decrease hepatic vacuolation (arrowhead). E. Liver of animal treated with DENA and 

Sesame oil (10 ml) showing significant decrease hepatic vacuolation (arrowhead). H&E, X 200 

 

 

Figure 4: Effect of different concentrations of sesame oil on relative expression of CYP2E1 and BAX genes 

in liver of DEN-intoxicated rats. Values are means ± standard error. (n=9). Mean values with different 

letters in each graph significantly differ at (p ≤0.05). 



 

Discussion 

T Hepatocellular carcinoma induced by sev-

eral factors such as food supplement(25), en-

dogenous or environmental stimuli  (26). It hap-

pens stepwise through initial stage alterations, 

proliferation resulting in malignant transfor-

mation (27). DEN could be metabolized by cy-

tochrome P450 to produce active ethyl radical, 

which can interact with DNA causing mutagen-

icity and consequent carcinogenesis (28, 29).  

Research on plants helped in the detection of 

compounds (30)with antitumor activity from 

non-traditionally useful plants that clinically 

used as effective drugs(31). The current study 

has been initiated to investigate whether sesame 

oil supplementation could inhibit the initiation 

stage of hepaticcarcinogenesis induced by DEN 

in rats. 

Hematopoietic system is a very sensitive 

systems to estimate the danger impacts of drugs 

and toxins on our health (32). The current work 

revealed that i.p injection of DEN caused 

marked bad effect on the eyrthrogram of DEN 

rats.  SO pretreatment had improved the dis-

turbances of hematological parameters caused 

by DEN in an effective manner. The damaging 

consequences of DEN on hemogram was 

proved  by significant reduction in RBCs, Hb%, 

HCT and platelets counts without significant 

changes in MCV or MCHC. Opposing to these 

results, a significant elevation in TLC count 

was also detected in control positive group 

(DEN-treated). These results explained the eti-

ological relationship between anemia (normo-

cytic normochromic anemia) and DEN treat-

ment which might be produced as a result of 

different mechanisms including either bone 

marrow cells damage or increase osmotic fra-

gility of RBCs and damage of cell membrane 

(33). furthermore, (34)reported that DEN not 

only resulted in reduction in RBCs and platelets 

count but also induced an increase in  the TLC 

count. The reduction in platelets count could be 

due to either inhibition of bone marrow activity 

by DEN which consequently decrease its pro-

duction or increased its consumption(35). On 

the other hand, elevation in the total leukocytic 

count could be due to inflammation occurs dur-

ing DEN treatment and bioactivation in the ex-

perimental animals. SO has a good role in coun-

teracting DEN – hazard effects on the 

erythrogram by increasing RBCs and Hb count. 

SO has antioxidant ability to improve erythro-

cyte deformability markedly (10).  

The liver condition is indirectly examined 

through the determination of serum ALT, AST, 

ALP and γGT. This study reported that The el-

evations of these enzymes could be attributed to 

their leakage from damaging cell membrane 

which induced as aresult of several pathological 

conditions as hepatic cellular injury (36, 37). 

DEN treated group resulted in increase in ALT, 

AST, ALP and γGT serum activities which 

proved hepatic cell damage. These results were 

reported elsewhere(38, 39).In the current exper-

iment treatment with sesame oil caused a sig-

nificant reduction in ALT, AST, ALP and γGT 

activities which indicate significant recovery of 

hepatic cell function. The hepatoprotective role 

of sesame oil may be due to its antioxidant ac-

tive componentas (sesamin, sesamol, sesa-

molin, andtocopherol). Which reduce ROS pro-

duction and lipid peroxidation, by this means 

the membrane permeability was alleviated and 

the leakage of these  enzymes into the blood 

was minimized (40). 

Sesame oil treated group caused a significant 

reduction in level of blood glucose when com-

pared with DEN treated group as sesame oil 

contains monounsaturated fatty acids and bio-

active compounds which enhanced β cells to 

produce insulin and regulate the blood glu-

cose(40). The fat-soluble lignans (sesamin, ses-

amolin, and sesamol) help in decreasing of the 

hepatic oxidative destruction as a result the 

blood sugar level was reduced (41). 

Concerning to evaluation of serum proteins 

such as albumin and globulin which concern a 

good criteria for assessing the synthetic func-

tion of the liver(42). In the present study it was 

noticed that the reduction of total protein level 

indicate diseased and bad health condi-

tion(43).This present study showed considera-

ble decrease in blood serum total protein, albu-

min, and globulin concentrations in rats with 

DEN induced hepatopathy that lead to severe 

liver damage correlated with tissue histoarchi-

tecture. When sesame oil was administrated at 
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different doses with i.p injection of DEN result 

in significant elevation in total protein, albumin 

and globulin concentrations which proved the 

recovery of synthetic function of the liver, 

These results agree with (44, 45). 

DEN injection enhances the oxidative dam-

age through elevation of hepatic MDA and de-

pleted enzymatic (SOD and CAT) and non en-

zymatic (GSH) antioxidant markers(46, 47). 

ROS have a critical role in the initiation of lipid 

peroxidation(48). Which produced in high 

amount as a result of cellular damage (49). gen-

eration of ROS and LPO help in initiation of tu-

morigenesis (50). DEN enhances hepatic oxida-

tive destruction resulted in HCC formation(51). 

This study agreed with(46, 47). The administra-

tion of sesame oil resulted in marked decrease 

in MDA level and elevation in the activities of 

(SOD, catalase and GSH) when compared with 

the DEN-treated rats. The antioxidant effect of 

SO is due to the non-fat antioxidants content as 

(sesamol, sesamin, sesamolin and tocopherol 

(vit E) (52), which protect the cells from oxida-

tive damage. 

The histopathological changes in liver tis-

sues caused by DEN revealed the increased per-

centage of degenerated hepatocytes manifested 

as areas of perivascular inflammatory infiltrates 

with diffuse ballooning degeneration, severe 

ballooning of hepatocytes associated with bile 

duct and oval cell proliferation. This may be 

due to the hepatotoxic effect of DEN which 

causes oxidative stress and liver tissue damage. 

Hepatic cell degeneration induced by DEN ad-

ministration is in harmony with those obtained, 

(25, 53, 54). Sesame oil administration de-

creased oxidative damage in HCC rats through 

reducing production of ROS and LPO leading 

to significant improvement of hepatic tissue 

which evidenced as marked decrease in hepatic 

vacuolation, inflammatory infiltrates, oval cell 

proliferation and centrolobular necrosis. 

Molecular gene expression (CYP2E1 and 

BAX) are considered important genes expres-

sion in cancer. The cytochromes P450 (CYPs) 

are main enzymes in development and treat-

ment of cancer. They enhance the metabolic ac-

tivation of several carcinogenic substances as 

(benzene, CCL4,chloroform, styrene, N-nitro-

sodimethylamine, NNK)(55). Thus, CYP2E1 

might be an essential gene in detection toxicity 

and carcinogenicity susceptibility to human 

from environmental and industrial chemicals 

(54, 56). CYP2E1 is one of CYPs Class one 

which activated during pre-carcinogens and 

drugs metabolism. In this study liver of DEN-

treated rats produced an over expression of 

CYP2E1gene opposing to control group re-

sults,(57) supported these findings.CYP2E1 has 

an important role in metabolism and activation 

a number of chemicals, solvents, cancer pro-

ducing agents. Sesame oil treated animals 

showed a significant down regulation in 

CYP2E1 gene expression when compared with 

DEN-treated group. Sesame oil has a meth-

ylenedioxypheny compounds which are potent 

inhibitors or inactivators of CYP isoforms. 

These compounds could interact with the 

CYP450 isozymes and affect the drug metabo-

lisms resulting in inhibition in the activity of 

this gene(58). 

BAX is a pro-apoptotic gene that regulates 

cell death. It is an important indicator of mito-

chondrial dysfunction and one of the essential 

pro-apoptotic members of the Bcl-2 family pro-

teins. It manages the apoptosis process within 

normal and cancer cells. Apoptosis Dysfunc-

tion makes the cancer treatment more difficult 

and helps tumorigenesis to progress. Activation 

of BAX gene increases permeability of the mi-

tochondrial membrane; result in releasing of 

apoptotic factor cytochrome c which causes 

cancer cell death. In the current study DEN-

treated rats showed significant down regulation 

in the expression of BAX gene when compared 

with control negative group. DEN inhibits 

apoptosis, promoting the proliferation of cancer 

cell and increase cell survival. These results 

agreed with(59).Sesame oil treated rats re-

vealed a significant over expression of BAX 

gene in comparing with DEN-treated animals 

as Sesame oil enhanced cytochrome releasing 

from mitochondria leading to promote caspase-

3  cleavage (the initiator- and important caspa-

ses in the intrinsic pathway of apoptosis)induce 

apoptosis (60), which subsequent arrest prolif-

eration of cancer cell and cause death to it. 



Conclusion  

The data in the current study conclusively 

demonstrated that oral administration of sesame 

oil exert significant protective effects against 

DEN induced oxidative and liver damage by in-

creasing host antioxidant defense mechanisms. 

This could be attributing to the improvement of 

anemia, decrease in serum liver enzyme activ-

ity, reduced the degree of hepatic vacuolation 

and necrosis of by DEN, down regulation of 

CYPE21and up regulation of BAX gene which 

enhance cancer treatment. 
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