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Introduction                                                                   

In recent years, liver diseases became one of 
the very important worldwide health problems 
(Kavitha et al. 2011). Liver was found to be 
subjected to recurrent metabolic insults because 
of it is accomplish an indispensable assignment 
in detoxification, metabolism of a variety of 
drugs and xenobiotics and exposure to toxic 
chemicals including insecticides, pesticides and 
environmental pollutants (Sethuraman, 2003). 
CCl

4
 was reported to be used in animal models 

to study the chemical toxin-induced liver damage 
(Elbakry et al., 2017). The toxicity of CCl

4
 is 

attributed to its metabolized and producing a 
highly reactive free radicals and oxygen species 
which lead to lipid peroxidation of cell lipid 
and liver injury (Manickam et al., 2017). The 
hepatocyte injury of liver including that relating 
to CCl

4
 was found to activate the Kupffer cells 

which promote tissue damage (Muriel and 
Escobar, 2003).

Omega-6 (ù-6) and Omega-3 (ù-3) fatty acids 
are essential, polyunsaturated fatty acids (PUFAs) 
and cannot synthesize in vivo. Omega-3- and 
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omega-6 fatty acids are derive from á-linolenic 
and linoleic acids (LA), Considerable quantities 
of the polyunsaturated fatty acids are found 
naturally in fish oil, olive oil, flaxseed, sunflower 
and canola oils. Its regulate a wide variety of 
biological	 benefits	 including protective 
effects	 against	 cardiovascular	 diseases,	anti- 
inflammatory effects, essential for the functioning 
of the brain and nervous system d retina, (Bassett
et al., 2009). The ratio between omega-3 and 
omega-6 to fatty acids in the healthy diet has to 
be 1: 2 to 1: 4. Recently, the intake of ù-6 and ù-3 
showed remarkable increase and recorded ratio of 
(15: 1) Patterson et al., (2012).

Olive oil became one of the pillars of the 
called Mediterranean diets. The importance of 
olive oil is due to its content of the bioactive 
components such as polyphenols and unsaturated 
fatty acids. These ingredients make olive oil used 
as a functional food. It has been reported also that 
olive oil is able to reduce the risk of Coronary 
Heart Disease (CHD) by decreasing levels of 
artery-clogging lipids in the blood (Kok and 
Kromhout, 2004).
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Virgin olive oil is known to be more resistant 
to oxidation comparing to the other edible oils due 
to its high level of natural antioxidants (mainly 
polyphenolic compounds) which was found to have 
protective effect on oxidative stress (Ocakoglu et al., 
2009). Olive oil was found to reduce inflammation, 
lowering the total and low-density lipoprotein (LDL) 
cholesterol, reducing blood platelet clumping, 
prevent oxidation damage of tissues and provides 
protection against cancer risk (Kozic et al., 2015 and 
Engel and Tholstrup, 2015).

Flaxseed (Linum usitatissimum L.) found to 
contain the highest percentage of á-linolenic acid 
(ALA) (18:3 - omega-3 fatty acids) amongst the 
known oilseeds, ranged from 40: 60% of its oil. 
Flaxseed oil (FO) had high content of the es-
sential polyunsaturated fatty acids (PUFA) such 
as olic, lenoliec and linolenic acids which make 
it one of the most useful vegetable oils (Hamed 
and Abo-Elwafa, 2012). Flaxseed oil, because of 
its content of omega-3 fatty acids, was found to 
be unstable and is sensitive to heat, oxygen and 
light and therefore it is usually cold-pressed from 
the whole seeds (Daun, et al., 2003). This study 
aimed to evaluate the effect of different types of 
olive and flaxseed oil and its blended on lipid pro-
file, antioxidant enzymes, total antioxidant capac-
ity and the function of liver in rats, as well as, to 
investigate the hepatoprotective action of these 
oils in different concentrations on rat liver.

Materials and Methods                                                

Materials
Olive Fruits (Olea europea L.) (Koronaki CV) 

were obtained from olive farm (25kg fruits) at 
Fayoum Governorate, Egypt. Flaxseeds (Sakha1) 
were obtained from oil Seeds Research Institute 
(13kg seeds), Agriculture Research Center, Egypt. 
Commercial Flaxseeds Oil, Commercial Virgin 
Olive oil and Corn oil were obtained from local 
market, Egypt.

Methods
Extraction of Olive Oil

The virgin olive oil was obtained According 
to Di Giovacchino et al., (1994) modified meth-
ods. The fruits were cleaned using de-leaver and 
washed. The clean fruits were crushed l and slow-
ly mixed at 25ºC for 30 min. The oil was obtained 
by pressing the paste 300 bar/in2. Then the ob-
tained (aqueous and oily) was separated by cen-
trifugation at 5000 rpm for 15min. The obtained 
oil was transferred into a dark glass bottle and 
stored at -18°C

Extraction of Flaxseed Oil
Flaxseeds were cleaned by hand carefully and 

crushed. The flaxseed oil was obtained using a 
fresh cold press. The crude oil obtained was cen-
trifuged at 5000 rpm for 15min without addition 
of water or chemicals. The obtained oil was trans-
ferred into a dark glass bottle and stored at -18°C.

Identification and determination of fatty acids by 
Gas Liquid Chromatograph (GLC)

Lipid samples were saponified over-night with 
ethanolic KOH (20%) at room temperature. The 
fatty acids were freed from their potassium salts 
by acidification with hydrochloric acid (5 N), fol-
lowed by extraction with pt. ether 40-60ºC. The 
ether extract was washed three times with distilled 
water then dried over anhydrous sodium sulfate, 
and filtered off. Identification and determination 
of fatty acids in olive oil, flaxseed oil and their 
blends were carried out according to the meth-
od described by Farag et al., (1986). Identifica-
tion and determination of fatty acids in olive oil, 
flaxseed oil and their blends were carried out ac-
cording to the method described by Farag et al., 
(1986).

Biological Investigation:
Sixty Female albino rats weighting (180-200 

±5 g) used in this study were maintained in clean, 
sterile polypropylene cages. Animals were housed 
for one week before experiments under standard 
laboratory condition of constant temperature 
(24±3°C), relative humidity (60% ± 4%) and 12- 
hour light- dark cycle. The animals had free ac-
cess to basal diet and water. The basal diet was 
prepared according to Reeves et al., 1993.

Experimental design
After the adaptation period on basal diet, the 

rats were divided into two main groups. The first 
group (5 rats) was fed on basal diet as a negative 
control (NC), corn oil used as a source of fat. The 
second group (55 rats) was treated with CCl4 in 
paraffin oil (50% v/v 2ml/kg) for two weeks (three 
times a week) by subcutaneous injection to induce 
chronic hepatic in the liver, according to the meth-
od described by (Jayasekhar et al., 1997). This 
group was divided into positive control group and 
ten treatment groups (5 rats each) as following: 
Positive control: was fed on basal diet containing 
7% corn oil as a positive control group.

Treatment (1): received basal diet containing 7% 
commercial virgin olive oil.

Treatment (2): was fed on basal diet containing 
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3.5% extracted virgin olive oil and 3.5% corn oil.

Treatment (3): was fed on basal diet containing 
7% extracted virgin olive oil.

Treatment (4): was fed on BD containing 7% 
commercial flaxseed oil.

Treatment (5): received BD containing 3.5% ex-
tracted flaxseed oil and 3.5% corn oil.

Treatment (6): received BD containing 7% ex-
tracted flaxseed oil.

Treatment (7): was fed on BD containing 3.5% 
extracted blended oil and 3.5% corn oil.

Treatment (8): was fed on BD containing 7% ex-
tracted blended oil.

Treatment (9): was fed on BD containing 7% 
corn oil supplemented with hepaticum 0.2 ml /
rat daily.

Treatment (10): was fed on BD containing 7% 
corn oil supplemented with hepaticum 0.4 ml /
rats daily.

During the experimental period (30 days), body 
weights were recorded three times a week.

Body weight gain (BWG) was determined ac-
cording to Anitha et al., (2008).

Biochemical analysis of liver functions
At the end of experimental period (30 days), 

rats were sacrificed after overnight fasting. Blood 
samples were collected for each rat and placed in 
dry clean centrifuge tube, and then centrifuged for 
10 minutes at 3000 (rpm). Serum was carefully 
separated and stored at -80°C until analysis. Liv-
er, heart, kidney, lungs and spleen were removed, 
then washed in saline solution and weighted after 
drying with filter paper.

Enzyme activities of aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT), 
alkaline phosphatase (ALP), total bilirubin, total 
protein, albumin and creatinine in serum were 
measured using the commercially available diag-
nostic kits supplied by Randox Laboratories (Ard-
more, Northern Ireland, UK) according to (Henry, 
1974; Balistreri, and Shaw, 1987; Koller, 1984 
and Young, (1990).

Liver histopathology
Histopathology examination Specimens from 

liver tissues were taken immediately after sacrific-
ing animals, and fixed in 10% buffered neutral for-
malin solution for twenty four hours. Washing by 

tap water then serial dilutions of alcohol (methyl, 
ethyl and absolute ethyl) were used for dehydra-
tion. Specimens were cleared in xylene and em-
bedded in paraffin at 56 degree in hot air oven for 
twenty four hours. Paraffin bees wax tissue blocks 
were prepared for sectioning at 4 microns by slide 
microtome. The obtained tissue sections were col-
lected on glass slides, deparffinized and stained 
by hematoxylin and eosin stains (Banchroft et al., 
1996) for histo-pathological examination through 
the light microscope.

Statistical analysis
Data were expressed as the mean± SD for five 

rats in each group. The data were analyzed using 
SPSS software package version 20.0 and values 
were analyzed using one-way analysis of vari-
ance (ANOVA). Duncan’s multiple range tests at 
5% level of significance was used to compare be-
tween means.

Results and desiccation                                              

Fatty acid composition of virgin olive; flaxseed 
and blended oils:

Fatty acid composition, percent of saturated 
fatty acids, percent of unsaturated fatty acids and 
ratio of omega-3 to omega-6 fatty acids of vir-
gin olive oil, cold pressed flaxseed oil and blend 
oil (virgin olive oil and cold pressed flaxseed oil 
50:50 V/V) are summarized in Table (1). The fatty 
acid composition of virgin olive oil was 81.34% 
unsaturated fatty acid divided into mono unsatu-
rated 68.5% and poly unsaturated 13.17%. These 
results are in agreement with that obtained by Tor-
res and Maestri, (2006). and Gimeno et al., (2002) 
reported that the major fatty acids in olive oil of 
Arbequina variety were oleic (67-75%), palmitic 
(13-15%), linoleic (9-11%), stearic (1.2-2%) and 
palmitoleic (1-1.5%). Our results are different 
from that obtained by Hashempour et al., (2010) 
.The difference in fatty acid composition of oils 
could be due to the cultivars, origin and its cor-
responding environmental variation.

When the olive oil was blended with flaxseed 
oil (50:50%) the ÓUF acids and ÓPUF acids of 
blended oil were higher than that of olive oil and 
lower than the flaxseed oil (Fig.1). The results also 
showed that ÓMUF acids in the blended oil were 
higher than flaxseed oil and lower than olive oil. 
Blended could enhance the stability of flaxseed oil 
because of the polyphenolic compounds in olive 
oil which had antioxidant activity and improve the 
nutritional value of the olive oil due to the higher 
content of ÓPUF acids in flaxseed oil.
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Table 1. Fatty acid composition of olive, flaxseed and blended oils.

Relative percentage of fatty acid Olive oil Flaxseed oil blended oil

Palmitic acid (C16:0) 14.76 5.94 10.13
Palmitoleic acid  (C16:1) 1.59 0.17 0.83
Heptadecanoic acid (C17:0) 0.04 0.05 0.065
Heptadecenoic  acid (C17:1) 0.11 0.04 8 0.0
Stearic acid (C18:0) 2.67 3.21 3.06
Oleic acid (C18:1) 61.38 18.38 41.34
Linoleic acid (C18:2) 12.09 17.77 15.21
Linolenic acid (C18:3) 1.08 53.54 28.32
Arachidic acid (C20:0) 0.26 0.37 0.39
Ecoseoic acid  (C20:1) 5.42 0.55 0.31
Behenic acid (C22:0) 0.108 0 0.11
Lignoceric acid (C24:0) 0.49 0 0

Fig.1. Saturated and unsaturated fatty acids % of olive, flaxseed and its blende oils .

Increase in oleic acid content is due to the 
triacylglycerols active biosynthesis which takes 
place throughout fruit ripening, involving a fall in 
the relative percentage of palmitic acid content. 
On the other hand, the increase in linoleic acid 
content is due to the transformation of oleic acid 
into linoleic acid by the oleate desaturase activity 
which is active during triacylglycerol biosynthe-
sis (Bozan and Temelli, 2008). The results also 
showed that total unsaturated fatty acids in the 
flaxseed oil was 90.45% while poly unsaturated 
fatty acid content was 71.30%. Omega3: omega 
6 fatty acids ratio was 3.08. The percentage of 
linoleic and linolenic acid was 17.77 and 53.54% 
respectively. 

Biological Investigation
Body and organs weight%
All treated rats survived, and oils and He-

paticum administration did not provoke diar-
rhea in the rats. Data in table 2 indicated that 
body weight of the rats significantly decreased 
(p˂ . 5) in CCl

4
 treated rats, and significantly 

increased (p˂ . 1) in control negative group. On 
the other hand, all groups treated with CCl

4
 and 

fed on BD containing different concentrations 
of olive, flaxseed and blended oils recorded 
a significant increase in BWG% compared to 
the positive control and Hepaticum 0.2ml and 
Hepatecom 0.4ml treated groups respectively.
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The body weight gain% of control negative 
was 7.26±1.35% and control positive was - 
17.15±3.6%. The results also showed that group 
treated with Hepaticum 0.2ml recorded decrease 
in body weight gain (-2.70±0.59%) while the 
group treated with Hepaticum 0.4 recorded a little 
increase in body weight gain about (1.68±0.38%). 
Similar results were reported by Ismail et al., 2009, 
and Kumar et al., 2013. The results also showed 
that there are significant increases (p<0.05) in liver 
weight and the liver /body weight% for the PC 
as compared to the NC group. Concerning to the 
other organs, there were no significant differences 
between the treated samples and the control 
negative and control positive in the most of the 
organs. These results are consistent with previous 
investigations that showed feeding animals a diet 
rich in ù-3 fatty acid caused liver weights to be 
significantly higher (Alaraj and Qiblawi (2015).

Change on serum lipids
The effects of replacement of BD fat with 

different dietary oils and different levels of 

Table 2. Effect of olive and flaxseed oil addition on rat’s weight.

Rats group

Initial body Final body Body weight Liver Kidney Spleen

weight (g) weight (g) gain (%) (% of FBW) (% of FBW) (% of FBW)

Control negative 143.00±4.02b 156.29±2.29b 7.26±1.35c 2.28 ±0.08d 0.43±0.2f 0.19± .01f

Control positive 148.10±5.13bc 122.70±4.00f -17.15±3.6g 3.36 ±0.1a 0.77±0.01b 0.29±0.01ab

Treatment (1) 145.80±5.70b 156.7±3.27bc 7.48±1.41bc 3.16± 0.2ab 0.70±0.01c 0.29±0.01ab

Treatment (2) 146.20±4.34bc 158.70±2.38b 8.55±1.79b 3.19 ±0.32ab 0.71± 0.02c 0.29±0.0a b

Treatment (3) 145.50±3.59b 157.8±4.39bc 9.07±2.44ab 2.58 ± 0.13bc 0.65±0.01cd 0.27±0.01bc

Treatment (4) 150.00±3.08ab 153.43±5.73c 2.28±0.59e 3.17 ±0.19ab 0.86±006a 0.33±0.02a

Treatment (5) 146.50±3.66b 159.9±3.19ab 9.14±1.17a 2.85 ±0.15b 0.57±0.04gfe 0.20±0.01efg

Treatment (6) 145.00±5.58b 159.0±1.91ab 9.66±0.59a 2.40 ±0.08bc 0.64±0.01cde 0.32±0.005a

Treatment (7) 140.20±2.44b 146.0±1.83d 4.14±1.16d 2.49 ±0.14bc 0.6±0.05d 0.26±0.01bc

Treatment (8) 154.30±3.65a 162.0±3.85a 4.90±0.76d 2.42 ±0.05bc 0.55±0.02de 0.22±0.05 cd

Treatment (9) 143.40±3.96b 139.50±2.76e -2.70±0.59f 2.79 ±0.02b 0.67±0.02cd 0.24±0.01c

Treatment (10) 150.10±4.16ab 152.67±5.15c 1.68±0.38e 2.40 ±0.11bc 0.52±0.03e 0.21±0.01de

a,b...ect Means in the same column with different letters, differ significantly p<0.05

Hepaticum on serum levels of total cholesterol 
(TC) and triglycerides after the treatment of 
rats with CCl

4
 are summarized in Table (3). 

Total cholesterol (TC) and triglycerides were 
determined at zero time (after CCl

4
 treatments), 

15 days and 30 days of feeding rats with at BD 
containing different dietary oils. The results 
indicated that at zero time total cholesterol (TC) 
in all treated groups were significantly higher 
than that of control negative group. These results 
revealed that treated rats with CCl

4
 caused 

hepatitis which lead to increase of TC. After 
15 day of feeding the TC start to decrease in all 
groups except the control positive group while 
after 30 days of feeding there was significant 
different between the control positive and the 
other groups. Replace of BD fat with flaxseed 
oil (100%) recorded the lower TC content 
(76.18 mg/dL) followed by blended oil 76.66 
mg/dL and olive oil (100%) 79.71 mg/dl while 
the control positive recorded 187.95 mg/dl and 
control negative (80.20 mg/dl).
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Table 3. Effect of replacement of dietary oil be different concentration of olive oil, flaxseed oil and there blended 
on serum lipids of rats suffering from chronic hepatitis liver.

 

Rats group

Cholesterol mg/dl Triglyceride mg/dl

Zero time 15 days 30 days Zero time 15 days 30 days

Controlnegative 87.84± 5.09e 85.21±8.60e 80.20±7.53d 134.80±9.95c 129.20±6.61e 125.01±5.07d

Control positive 167.68±5.31bc 177.38±2.37a 187.95±5.95a 251.98±9.21a 278.99±9.25a 290.13±5.53a

Treatment (1) 166.38±2.45bc 155.07±1.17b 135.92±3.49b 199.20±9.72b 174.18±12.2bc 148.57±6.35c

Treatment (2) 170.72±5.36b 132.02±2.49cd 90.27±5.64c 202.65±11.21b 174.68±8.01bc 101.94±4.92g

Treatment (3) 184.35±3.75a 86.37± 9.28e 79.71±4.98d 198.43±11.22b 153.03±7.70cd 90.57±5.100f

Treatment (4) 167.25±3.86bc 142.64±3.51c 132.40±8.86b 197.25±13.74b 181.56±6.82b 169.75±6.43b

Treatment (5) 166.67±4.90bc 125.97±9.39d 80.95±5.98d 196.87±7.08b 161.70±9.60c 97.48±4.17f

Treatment (6)
163.80±5.37c 98.43±8.71e 76.18±1.02d 199.49±10.27b 152.36±10.80d 89.56±1.26f

Treatment (7)
166.09±1.60bc 130.72±3.53cd 78.55±6.14d 197.30± 10.22b 174.67±6.91bc 114.39±4.21e

Treatment (8)
171.01±6.23b 119.71± 6.66d 76.66±5.94d 198.43±10.28a 151.76±9.52cd 90.72±3.93f

Treatment (9)
145.49±5.41d 137.24±3.73cd 130.28±6.98b 197.44±6.98b 188.21±7.50b 159.29±3.94c

Treatment (10) 168.67±5.94bc 125.79±6.29d 81.02±9.05d 199.30± 6.28ab 165.67±11.19c 130.74±4.64d

 ,a,b. ect Means in the same column with different letters, differ significantly p<0.05

Concerning to the triglycerides, similar trends 
were observed. Rats fed diets containing flax-
seed oil (100%) had significantly lower level of 
TG followed by rats fed diets containing olive oil 
(100%) and mixed oil (100%) and recorded TG 
levels of 89.56 mg/dl, 90.57 mg/dl, and 90.72 mg/
dl, respectively while the positive control record-
ed 290.13 mg/dl. These results are agreed with 
that obtained by (Cintra et al., 2006; Vijaimohan 
et al., 2006, and Ismail et al., 2009). The ù-3 fatty 
acids are reported to lower serum cholesterol and 
triglyceride levels. In addition, beneficial effects 
of ALA on plasma lipid and lipoproteins is more 
controversial; it has been indicated to decrease in 
total cholesterol (TC), LDL-cholesterol (LDL-C), 
LDL-C/HDL-C. Similar findings were reported 
by Cho et al., (2009). They found that flaxseed oil 
significantly lowered plasma total cholesterol and 
free fatty acid whereas it significantly increased 
HDL-C concentration.

Biochemical indicator of liver functions
Total protein, Albumin, Creatinine and T. 

bilirubin of rats suffering from chronic hepatic liver
The results in Table 4 revealed that the treated 

rats with CCl
4
 significantly decreased the TP level 

in rats compared to the negative control. After 30 
days of feeding the treated groups on BD con-
taining olive oil, flaxseed oil and mixed oil at 
different levels and 2 levels of Hepaticum, the 
results showed no significant differeces between 
the negative control and the other groups. On the 
other hand, there was significant differeces be-
tween the positive control and the other groups. 
This finding indicating that olive oil and flaxseed 
oil which are rich in omega 6 and omega 3 fatty 
acids could be used to the treatment of hepatitis. 
Results in the same table showed that the treated 
rats with CCl

4
 decreased the albumin level in 

the positive control which recorded 2.0±0.089g/
dL. While, feeding the rats on BD containing the 
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tested oils increased the albumin content to the 
normal range. These results are consistent with 
that reported by Wiesenfeld et al., (2003) and 
Fukumitsu et al., (2010) for flaxseed oil and that 
obtained by Kasdallah-Grissa et al., (2008) and 
Nakbi et al., (2010) for olive oil.

The results showed that after the hepatic liver 
was induced by CCl

4
, the T. bilirubin level was 

significantly increased in all groups compared 
to the control negative. This increase in the 
total bilirubin could be returning to blockage 
of bile ductules the regurgitation of conjugated 
bilirubin from the necrotic hepatocytes to 
sinusoids (Ahmed, 2001). On the other hand, at 
the end of feeding experimented the T. bilirubin 
levels were significantly decreased in the treated 
groups compared to the positive control and 
was much closed to the normal level recorded 

for the negative control. The highest T. bilirubin 
level was recorded for the positive control group 
(1.46mg/dL.) followed by group fed on BD with 
commercial olive oil 100% and hepaticum .2ml 
and recorded 1.28 and 1.21mg/dL respectively. 
Similar results was reported by Chavan et el., 
2013 and Singh et al., 2014)

Concerning to the creatinine level, the results 
showed that the creatinine level was increased in 
all groups compared to the control negative at zero 
time of feeding experiment. After 30 days of feed-
ing, the creatinine levels showed no significant dif-
fereces between the treated groups and the control 
negative while the control positive group showed 
significant higher creatinine level compared to the 
other groups and recorded 1.24mg/dL. while the 
control negative recorded 0.62mg/dL.

Table 4. Effect of replacement of dietary oil be different concentration of olive oil, flaxseed oil and there blended 
on liver functions of rats suffering from chronic hepatitis liver. 

Rats group
Total protein

g/dL

Albumin

g / dL

 T. bilirubin

mg/dL

Creatinine

mg/dL

 Control egative 7.59±0.34a 3.97±0.035c 0.45±0.05g 0.62±0.06f

Control positive 2.10±0.25e 2.0±0.089 f 1.46±0.02a 1.24±0.04a

Treatment (1) 5.0±0.17c 3.26±0.127d 1.28±0.01b 0.80± .05cd

Treatment (2) 6.65±0.53ab 3.87±0.39cd 0.93±0.05c 0.75±0.03e

Treatment (3) 7.03±0.31a 4.13±0.29b 0.66±0.017e 0.63±0.07g

Treatment (4) 4.37±0.14d 3.08±0.051e 1.19 ±0.03b 0.94±0.01b

Treatment (5) 0.69b±6.18 4.07±0.07bc 0.72 ±0.05d 0.68±0.03ef

Treatment (6) 6.69±0.17ab 4.5±0.138a 0.62 ±0.01e 0.65±0.01e

Treatment (7) 0.36b±6.08 4.58±0.051a 0.66±0.02e 0.79±0.03cd

Treatment (8) 6.33±0.43c 4.84±0.13a 0.56 ±0.01f 0.72±0.0e

Treatment (9) 6.60±0.30ab 3.11±0.063e 1.21 ±0.02b 0.89±0.04bc

Treatment (10) 6.53±0.16ab 4.06±0.11bc 0.73±0.01d 0.78±0.02c

a,b...ect Means in the same column with different letters, differ significantly p<0.05, 	

AST, ALT and ALP
Liver injury is determined by measuring the 

levels of hepatocellular enzymes in liver (AST, 
ALT and ALP). When the levels of these enzymes 
increased, this proved mitochondrial and cell 
membrane damage. The levels of serum asparate 
amino transaminase (AST), alanine amino 
transaminase (ALT) and alkaline phosphate (ALP) 
were taken as an index for hepatotoxicity induced 
by CCl

4
. The levels of AST, ALT and ALP were 

analyzed in serum samples after treatment with 
CCl

4
 and after feeding on BD containing different 

levels of investigated oils. Data in table (5) 
showed that serum levels of ALP, ALT and AST 

were significantly (P<0.05) increased in CCl
4
-

treated rats and recorded 219.66, 77.33 and 72.99 
for ALP, ALT and AST respectively. The results 
indicated that treated rats with CCl

4
 for two weeks 

induced an increase in the levels of serum ALT, 
AST and ALP in rats due to membrane damage 
which releases these enzymes into circulation this 
results agreed with the previously reported results 
(Al-Atar et al., 2017). However, treated rats with 
the olive, flaxseed and there blende oils after 
CCL

4
 intoxication decreased the rates of AST, 

ALT, ALP towards the normal level found in the 
control group. These results are agreed with that 
reported by Ismail et al., (2009) and Kumar et al., 
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(2013). In addition to flaxseed oil which is the rich 
sources of omega 3-fatty acids and is consequently 
potent antioxidants, olive oil has been found to be 
rich source of poly phenolic compounds which 
had antioxidant activity. Dietary supplementation 
of olive and flaxseed oil are known to ameliorate 
hepatotoxicity. These oils have been shown to 
protect liver against toxicity (Fadlalla et al., 2013).

Nagaaju and Lokesh (2008) reported that 
blended and interesterified oils of coconut with 
groundnut oil or olive oil enhanced hepatic an-
tioxidant enzymes, decreased lipid peroxidation 
in liver and reduced the susceptibility of LDL to 
oxidation.

Histopathological of rats’ liver
The liver tissues of the rats were microscopically 

examined before any treatments (control negative) 
and after CCl

4
 treatment for to induce chronic 

hepatic in liver (positive control). After feeding the 
CCl

4
 injured rats on BD containing different levels 

of olive, flaxseed, and blended oil and two levels 
of epaticum . ml and . ml rat dayfor 30 days. The 
results (Fig.2) indicated that the control negative (A) 
showed normal histopathological structure with a 
well-preserved cytoplasm and legible nucleus and 
a well-defined sinusoidal line. On the other hand, 
the livers of CCl

4
 injured rats showed centrolobular 

coagulative necrosis, fatty change (amw) of the 
hepatocytes and dilatation with congestion in the 
central vein, disarray in the hepatic cods and increase 
of inflammatory cells (B). These results are agreed 
with that reported by Fang et al., (2008).

CCl
4
 is metabolized in hepatocytes by cyto-

chrome P450, generating a highly reactive car-
bon-centered trichloromethyl radical, and lead-
ing to lipid peroxidation. Kupffer cells have been 
shown to be involved in many types of chemical-
induced liver damage, including that relating to 
CCl

4
 (Weber et al., 2003). Kupffer cells are ac-

tivated in response to CCl
4
 administration and 

promote tissue damage by releasing biologically 
active mediators, such as reactive oxygen species 
(ROS) and cytokines. It is considered that Kupffer 
cells are needed for initializing CCl4-induced fi-
brosis (Luckey and Petersen, 2001 and Muriel and 
Escobar, 2003).

The results revealed that feeding of rats 
on BD containing olive oil 100%,flaxseed oil 
100% and blend oil 100% replacement lead to 
the best improvement in liver and significantly 
ameliorated the CCl

4
 induced necrosis and 

infiltration of lymphocytes (Figure 2 C, D and 
E). The protective effect of flaxseed oil in liver 
is mainly assigned to the poly unsaturated fatty 
acids which shown to have antioxidant properties 
and lad to induce hypolipidemi, hypoglycemic 
and hypocholesterolemic effects. These results 
are in agreement with the results obtained by 
Ismail et al., (2009). In this concern, Cohen 
et al., (2005) found that n-3 PUFA as found in 
FO has anti-inflammatory properties that are 
mediated by the production of anti-inflammatory 
eicosanoids.

Table 5. Effect of different dietary oils on ALP, ALT and AST of rats suffering from chronic hepatic liver.

Rats group P (U) T (U( T (U(

Control negative 124.33±2.01d 28.2±1.59d 47.00±2.1e

Control positive 219.66±2.1a 77.33±0.78a 72.99±2.67a

Treatment (1) 156.67±3.76c 57.67±0.78b 57.33±0.96c

Treatment (2) 110.66±5.57f 25.3±0.78bc 63.43±2.42bc

Treatment (3) 123.36±1.96d 29.0±0.59d 53.52±1.75cd

Treatment (4) 166.3±1.89b 57.2±1.59b 66.39±2.33b

Treatment (5) 110.2 ± 3.12f 20.3±0.96e 63.55±3.67bc

Treatment (6) 117.0± 1.8e 22.12±1.3e 59.0±2.72c

Treatment (7) 120.01±3.14d 20.67±2.2e 59.67±8.41c

Treatment (8) 114.53±1.93e 21.7±0.78e 51.81±1.09d

Treatment (9) 155.77±2.89c 56.66±1.29b 65.67±1.25b

Treatment (10) 114.24±4.03e 50.01±1.2c 55.67±1.50cd

,a,b...ect Means in the same column with different letters, differ significantly p<0.05
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G 

D 

C A 

E F 

B 

Fig.2. Effect of olive, falaxseed and their blanded oils on CCl4-induced hepatotoxicity in rats after one month. (A) 
negative control group;

(B)	 positive control group; (B) positive control group; (C) group feed on BD with 100% replace of oil diet with 
olive oil; (D) group feed on BD with 100% replace of oil diet with flaxseed oil; (E) group feed on BD with 
100% replace of oil diet with blend oil; (F) group treated with hipeticam (2mg/kg/day) (G) group treated 
with hipeticam (4mg/kg/day). Liver sections were stained with haematoxylin and eosin (200X)

On the other hand, Perona et al., (2006) report-
ed that the biological effects of olive oil is more 
than a simple mixture of fatty acids, and that it 
contains other biologically active substances such 
as tocopherols, polyphenols and phytosterol some 
of which have antioxidant and anti-inflammatory 
activities. Beside, Fang et al., (2008) found that 
olive oil treatment decreased the hepatic malondi-
aldehyde and hydroxyproline levels. 

Histological evaluations showed that olive 
oil could attenuate the liver fibrosis, necrosis, 
and expression of smooth muscle alpha-actin 
that are induced by CCl

4
. When the CCl

4
 induced 

rats was feed on BD and injected with hepaticum 
(0.2ml /rat/day), the liver histopathological results 
showed focal hepatic and kupffer cell activation. 
Even when the hepaticum dos was increased to 
0.4ml/rat/day) for 30days, the liver also showed 
kupffer cell activation.

Conclusion                                                                      

The present work investigated the protective 
effect of different types of olive, flaxseed oil and 
its blended on hepatic injury caused by CCl

4
 

(2ml/kg) for two weeks (three times a week) by 
subcutaneous injection to induce chronic hepatic 
in rats liver. The protective effects of flaxseed oil 
could retarind to contain omega-3 and omega 6 fatty 
acids (linolenic and linoleic acids) which could be 
metabolized to eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA) in human intestine 
and shown antioxidant activity. In addition to the 
polyunsaturated fatty acids olive oil contains a 
considerable quantity of polyphenolic compounds 
which gave it more antioxidant power. The results 
revealed that feeding of rats on BD containing 
flaxseed oil, olive oil and blend oil 100% substitution 
lead to the best improvement in liver and CCl

4
 

induced necrosis and infiltration of lymphocytes.



184

Egypt. J. Food Sci. 46 (2018)‎

Khaled A. Selim et al.

Acknowledgements: The authors wish to thank 
the research council of the faculty of agriculture, 
Fayoum University for providing the financial 
support for this study.

References                                                                            

Ahmed, O. M. (2001) Histopathological and 
biochemical evaluation of liver and kidney lesonse 
in streptozotocin diabetic treated with glimepiride 
and various plant extracts. J. Union. Arab Biol. 
16A, 585-625.

Alaraj, M. and Qiblaw, S. (2015) Protective Effects 
of Fish Oil on Carbon tetrachloride Induced 
Hepatotoxicity in Rabbits. Inter. J. of Sci. Basic 
and Applied Research, Vol. 19, No. 2, 400-408.

Al-Attar, A. M. and Al-Rethea, H. A. (2017) 
Chemoprotective effect of omega-3 fatty acids on 
thioacetamide induced hepatic fi rosis in male rats. 
Saudi Journal of Biological Sciences. 24, 956–965.

Anitha, N.; Lokesh, R. and Belur, D. (2008) Rats fed 
blended oils containing coconut oil with groundnut 
oil or olive oil showed an enhanced activity of 
hepatic antioxidant enzymes and a reduction in 
LDL oxidation. Food Chemistry, Vol.108,950–957.

Balistreri, W. F. and Shaw, L. M. (1987) Liver function. In 
:Fundamentals of clinical chemistry. N. W Tietz (Ed). 
3rd ed. Philadelphia: WB Saunders: PP.729-761

Banchroft, J. D.; Stevens, A. and Turner, D. R. (1996) 
Theory and practice of histological techniques. 
Fourth Ed. Churchil Livingstone, New York, 
London, San Francisco,Tokyo.

Bassett, C. M. C., Rodriguez-Leyva, D., & Pierce, G. 
N. (2009) Experi- mental and clinical research 
findings on the cardiovascular bene fits of 
consuming flaxseed. Applied Physiology, Nutrition, 
and Metabolism 34, 965 -974

Bozan, B. and Temelli, F. (2008) Chemical composition 
and oxidative stability of flax, safflower and poppy 
seed and seed oils. Bioresource Technology, Vol. 
99(14), 6354-6359.

Chavan, T.; Khadke, S.; Harke, S.; Ghadge, A.; 
Karandikar, M.; Pandit, V.; Ranjekar, P.; Kulkarni, 
O. and Kuvalekar, A. (2013) Hepatoprotective 
effect of polyunsturated fatty acids against repeated 
subacute acetaminophen dosing in rats. Int. J. 
Pharm. Bio. Sci., 4(2), (P) 286 – 295.

Cho, Y.; Kwon, E, and Kim, H. (2009) Low trans 
structured fat from flaxseed oil improves plasma 
and hepatic lipid metabolism in apo E-/-mice. Food 
and Chemical Toxicology. Vol.47(7), 1550-1555

Cintra, D. E.; Costa, A. G.; Peluzio, M. D.; Matta, S. L.; 
Silva M.T. and Costa, N. M. (2006) Lipid profile 
of rats fed high-fat diets based on flaxseed, peanut, 
trout, or chicken skin. Nutrition, Vol. 22,197-205.

Cohen, S. L.; Moore, A. M. and Ward, W. E. (2005). 
Flaxseed oil and inflammation associated bone 
abnormalities in interleukin-10 knockout mice. J. 
Nutr. Biochem., Vol. 16(6), pp. 368-374.

Daun, J. K.; Barthet, V. J.; Chornick, T. L. and Duguid, 
S. (2003) Structure, composition, and variety 
development of flaxseed. In: Flaxseed in Human 
Nutrition, L. U.Thompson. and S. C. Cunnane 
(Eds). A.O.C.S. Press, Champaign, USA, pp. 1– 40.

Di Giovacchino, L.; Mucciarella, M. R.; Constantini, 
N.; Ferrante, M. L.; Surricchio, G. and Sestili, S. 
(2002). Virgin olive oil storage and stability. Acta 
Hort., Vol. 586, 567- 569.

El-bakry, K.; Toson, E.; Serag, Mamdouh, S. and Aboser, 
M. (2016) Hepatoprotective effect of moringa 
oleifera leaves extract against carbon tetrachloride-
induced liver damage in rats. World Journal of 
Pharm. and Pharmaceutical Science, V. 5, 76-89.

Engel, S. and Tholstrup, T. (2015) Butter increased total 
and LDL cholesterol compared with olive oil but 
resulted in higher HDL cholesterol compared with 
a habitual diet. Am. J. Clin Nutr. 102(2),309–315

Fadlalla, E. S.; Abd Elal, Z. S., and Seddik, A. A. 
(2013) Protective effect of olive, almond and 
flaxseed oil against carbon tetrachloride - induced 
hepatotoxicity in rat models. African J. Biol. Sci., 
6(1), 243-259

Fang, H. L.; Lai, J. T. and Lin, W. C. (2008). Inhibitory 
effect of olive oil on fibrosis induced by carbon 
tetrachloride in rat liver. Clinical Nutrition, Vol. 
27, 900-907.

Farag, R. S.; Hallabo, S. A. S.; Hewedi, F. M. and Basyony, 
A. E. (1986). Chemical evaluation of rape seed. Fette-
SeifenAnstrichmittel, Vol. 88 (10), 391-397.

Fukumitsu, S.; Aida, K.; Shimizu, H. and Toyoda, K. 
(2010) Flaxseed lignan lowers bloodcholesterol and 
decreasesliver disease risk factors in moderately 
hypercholesterolemic men. Nutr. Res, Vol. 30 (7), 
441 – 446.

Gimeno, E.; Castellote, A. I. and Lamuela-Ravenoós, 
R. M. (2002).The effect of harvest and extraction 
methods on the antioxidant content (phenolics, 
á-tocopherol, and â-carotene) in virgin olive oil. 
Food Chem. Vol. 78, pp. 207–211.



185

Egypt. J. Food Sci. 46 (2018)‎

The beneficial effects of different types of olive oil, flaxseed flaxseed oil 

Hamed, S. F. and Abo-Elwafa, G. A. (2012)
Enhancement of oxidation stability of flax seed oil 
by blending with stable vegetable oils. Journal of 
Applied Sciences Research, Vol. 8 (10), 5039-5048.

Hashempour, A.; Ghazvini, R. F.; Bakhshi, D and 
Sanam, S. A. (2010) Fatty acids composition and 
pigments changing of virgin olive oil (Olea europea 
L.) in five cultivars grown in Iran. Australian 
journal of crop science. 4(4), 258-263.

Henry, J. B. (1974). Clinical Diagnosis and Management 
by Laboratory Methods. W.B. Saunders and Co., 
Philadelphia, PA. p 361.

Ismail, R. S. A.; El-Megeid, A.A.A. and Abdel-
Moemin, A. R. (2009) Carbon tetrachloride-
induced liver disease in rats: the potential effect 
of supplement oils with vitamins E and C on the 
nutritional status. Ger. Med. Sci., 7 , 1-10.

Jayasekhar, P.; Mohanan, P. v. and Rathinam, K. 
(1997) Hepatoprotective activity of ethyl acetate 
extract of Acacia catechu. Indian J. of Pharm.Vol. 
29, pp. 426-428.

Kamble, M. B.; Dumbre, R. K. and Vinod D. Rangari, 
V.D.(2008) Hepatoprotective activity studies of 
herbal formulations. Inter. J. of Green Pharm., 
147-151.

Kasdallah-Grissa, A.; Nakbi, A.; Koubâa, N.; El-Fazaa, 
S. and Gharbi. N. (2008)  Dietary virgin olive oil 
protects against lipid peroxidation and improves 
antioxidant status in the liver of rats chronically 
exposed to ethanol. Nutr. Res., Vol. 28, pp. 472-479.

Kavitha	 M, Karimulla SK, Deepak K, Vinoth KS, 
Sathish KR and Gurucharan M, Hepatoprotective 
activity of a poly herbal extract in carbon tetra 
chloride intoxicated hepatotoxicity in male albino 
rats. Int. J. Pharm Bio Sci, 2(3), 307 – 312, (2011).

Kok, F.J. and D. Kromhout (2004)  Atherosclerosis-
epidemiological studies on the health effects of a 
Mediterranean diet. Eur. J. Nutr., 43, 2-5.

Koller, A (1984) Total serum protein. In: Chem, theory, 
analysis, and correlation. L. A.

Kaplan, and A. J. Pesce (Eds). Clin St. Louis: Mosby 
Company, pp.1316-1319.

Kozic Dokmanovic, S.; Kolovrat, K.; Laskaj, R.; Jukic, 
V.; Vrkic, N. and Begovac, J. (2015). Effect of Extra 
Virgin Olive Oil on Biomarkers of Inflammation in 
HIV-Infected Patients: A Randomized, Crossover, 
Controlled Clinical Trial. Med. Sci. Monit. 21, 
2406–2413.

kumar, P.; Sivaraj, a.; Ekelumalai, b. and Senthil, 
k. (2009). Carbon tetrachloride-induced 
hepatotoxicity in rats - protective role of aqueous 
leaf extracts of coccinia grandis. International. J. of 
Pharm. Tech. Research. Vol.1, 1612-1615.

Luckey, S. W. and Petersen, D. R. (2001) Activation 
of Kupffer cells during the course of carbon 
tetrachloride-induced liver injury and fibrosis in 
rats. Exp. Mol. Pathol., Vol.71, 226-240.

Manickam, D.; Ramamoorthy, S.K. and Santhosh 
Kumar, B.S. (2017) Biochemeical and 
histopathological changes of Traditional siddha 
formulation on CCL4 induced liver fibrosis in rats. 
Int. J. Pharm. Pharm Sci. V.9, Iss.7,120-123.

Muriel, P. and Escobar, Y. (2003) Kupffer cells are 
responsible for liver cirrhosis induced by carbon 
tetrachloride. J. Appl. Toxicol. 23, 103-108.

Nagaraju, A. and Lokesh, B. R. (2008) Rats fed blended 
oils containing coconut oil with groundnut oil or 
olive oil showed an enhanced activity of hepatic 
antioxidant enzymes and a reduction in LDL 
oxidation. Food Chemistry, 108(3), 950-957 ·

Nakbi, A.; Tayeb, W. A.; Grissa, M.; Issaoui, S.; 
Dabbou, I.; Chargui, M.; Ellouz, A.; Miled, R and 
Hammami, M. (2010) Effects of olive oil and its 
fractions on oxidative stress and the liver’s fatty 
acid composition in , - Dichlorophenoxyacetic 
acid-treated rats. Nutrition and Metabolism, Vol. 
7:.80-91.

Ocakglu, D.; Ozen, B. and Korel, F. (2009) Distribution 
of simple phenols, phenolic acids and flavonoids in 
Turkish monovarietal extra virgin oliveoils for two 
harvest years. Food Chem., 113, pp. 401– 410.

Patterson, E.; Wall, R.; Fitzgerald, G. F.; Ross, R. P. 
and Stanton1, C. (2012) Health Implications of 
High Dietary Omega-6 Polyunsaturated Fatty 
Acids. J. of Nutr. and Metabolism: 1-16.

Perona, J. S.; Cabello-Moruno, P. and Ruiz-Gutierrez, 
V. (2006) The role of virgin olive oil components 
in the modulation of endothelial function. J. Nutr. 
Biochem., Vol.17(7), pp. 429-45.

Reeves, P.G.;Nielsen, F. H. and Fahey, G.C. (1993) 
Ain-93Purified diets for laboratory rodents. J. 
Nutr., 123,1939.

Sethuraman, M.G.,  Lalitha,  K.G.and  Rajkapoor, B. 
(2003) Hepatoprotective activity of Sarcostemma 
brevistigma against carbon tetrachloride-induced 
hepatic damage in rats. Cur Sci, 84,1186 – 1187.



186

Egypt. J. Food Sci. 46 (2018)‎

Khaled A. Selim et al.

Singh, D.; Arya,V. P.; Sharma, A.; Aggarwal , VB.; 
Dobhal, P.M. and Gupta, S.R., (2014) Antioxidant 
Potential of Plumieride against CCL4-Induced 
Peroxidative Damage in Rats. Antioxidants , 3, 
798-813

Torres, M. and Maestri, D. (2006) The effects of 
genotype and extraction methods on chemical 
composition of virgin olive oils from Traslasierra 
Valley (Cordoba, Argentina). J. of Food Chem., 
96(4),507-511

Vijaimohan, K.; Jainu, M.; Sabitha , K.E.; 
Subramaniyam, S.; Anandhan, C. and Shyamala, 
C. S. (2006) Beneficial effects of alpha linolenic 
acid rich flaxseed oil on growth performance and 
hepatic cholesterol metabolism in high fat diet fed 
rats. Life Sciences, Vol. 79,448–454.

Weber, L. W.; Boll, M. and Stampfl, A. (2003)
Hepatotoxicity and mechanism of action of 
haloalkanes: carbon tetrachloride as a toxicological 
model. Crit Rev Toxicol., Vol.33,105-136.

Wiesenfeld, P. W.; Babu, U. S.; Collins, T. F.; Sprando, 
R.; O’Donnell M. W.; Flynn, T. J.; Black, T. and 
Olejnik, N. (2003) Flaxseed increased alpha-
linolenic and eicosapentaenoic acid and decreased 
arachidonic acid in serum and tissues of rat 
dams and offspring. Food Chem. Toxicol., Vol. 
41(6),841-55.

Young, D. S. (1990). Effects of Drugs on Clinical 
Laboratory Tests. Third Ed.. Vol. 3, 6-12.

(Received:11/12/2018;
accepted:31/12/2018)

الكتان بذور  وزيت  الزيتون  زيت  من  لكل  الكبدي  للالتهاب  المضادة  التأثيرات  لتقييم  الدراسة  هذه   اجريت 
 ومخلوطهما على خلايا الكبد فى فئران التجارب المصابة بالالتهاب الكبدى والتى تمت تغذيتها على نظام غذائي
تأثير دراسة  الغذائية. كما تمت  الوجبات  الدهن فى  استبدال مختلفة من  بنسب  الزيوت  بهذه   قياسى مدعم 
 تغذية الفئران على وجبات غذائية تحتوى على مستويات مختلفة من هذه الزيوت على دهون الدم. أشارت النتائج
 إلى أن النظام الغذائي الذي يحتوي على زيوت الزيتون أو زيت بذور الكتان )بنسبة استبدال 100 ٪ من محتوى
الإيجابية.أظهرت الضابطة  بالمجموعة  مقارنة  الفئران  وزن  في  كبيرة  زيادة  إلى  أدى  الغذائي(  النظام  في   الزيت 
 النتائج ايضا أن التغذية على وجبات تحتوي على زيت الزيتون او زيت بذور الكتان ومخلوطهما أدت الى انخفاض
 كبير في الكوليسترول الكلي وسجلت 79.71و76.18و 76.66 ملجم / ديسيلتر على التوالي مقارنة بمجموعة
 الكنترول الإيجابية في حين لم تكن هناك اختلافات كبيرة بين هذه الزيوت فيما بخص الدهون الثلاثية الكلية
 .اظهرت نتائج الفحص الهستوبولوجي لكبد فئران التجارب محل الدراسة أن المجموعة المعاملة بـرابع كلوريد
 الكربون اصيبت بالتهاب كبدى أدى الى تغير فى خلايا الكبد وحدوث تجمعات دهنية وكذلك حدوث احتقان فى
 الوريد المركزى والخلايا اللمفاوية. أظهرت النتائج أن تغذية الفئران المصابة على النظام الغذائي القياسى الذي
 يحتوي على زيت الزيتون ٪100 أوزيت بذور الكتان ٪100 أو الزيت المختلط ٪100 يؤدي إلى تحسن أفضل في الكبد
كلوريد برابع  المعاملة  بسبب  اللمفاوية  والخلايا  المركزى  الوريد  فى  حدث  الذى  الالتهاب  كبير  حد  إلى   ويخفف 

 الكربون


