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ABSTRACT 

         The present study was aimed to investigate the protective role of olive oil and/or folic 

acid against cardiac damage induced by methionine overload rabbits. Forty male rabbits were 

divided into five groups (8/group), the first group was intubated with tap water and served as 

control group(GI). Rabbits in the second group were intubated orally with 100 mg/kg B .W of 

methionine (GII). While animals of the third group were intubated with methionine and 0.51 

ml/kg B.W. of olive oil (GIII), in addition to methionine, rabbits in the fourth group (GIV) 

were intubated orally with 0.07 mg/kg B.W of folic acid . Animals of the last group (GV) were 

intubated with methionine, folic acid and olive oil. Fasting blood samples were collected at 

zero,28 and42 days of experiment for measuring : serum total cholesterol(TC),triacylglycerol 

(TAG), low density lipoprotein(LDL-C ),very low density lipoprotein(VLDL-C), high density 

lipoprotein (HDL-C), glutathione (GSH) and Malondialdehyde (MDA) concentrations . 

Furthermore, aortic and cardiac muscle tissue were assessed for histopathological changes . 

The results revealed that intubation of male rabbits with 100mg/kg B.W .of methionine daily  

for four weeks caused a significant (p<0.01)  increase in serum TC , TAG, LDL-C, VLDL-C 

and MDA concentration,   and a significant decrease (p<0.01) in serum   GSH and HDL-C 

concentration,  comparing to control ,folic acid and olive oil  treated groups. Histological 

section revealed that methionine initiated aortic atheromatus lesion characterized by a 

thickness of the intimae, infiltration of inflammatory cells with focal foamy cells in subintimal 

layer and infiltration of inflammatory cells in cardiac muscles.  The result also showed that oral 

olive oil and /or folic acid caused significant correction  of the previous parameters manifested 

by significant elevation in serum HDL-C , GSH,  in addition to significant suppression of 

serum TC , TAG , LDL-C ,VLDL-C ,MDA concentrations ,as well as complete regression of 

atheromatous lesion  were observed after olive oil intubation.  In conclusion, the results of this 

study confirm the protective role of olive oil against cardiac damage (both structurally and 

functionally ) induced by methionine overload and documented the prevalence of olive oil 

upon folic acid in all measures issued. 
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INTRODUCTION  

         Methionine is the source of sulfur for numerous compounds in the body .The body used 

sulfur to influence hair follicles and promote healthy hair, skin and growth. Sulfur also increase 

the liver production of lecithin (which reduce cholesterol), reduced liver fat (1), protects the 

kidney, helps the body to excrete heavy metals and reduced bladder irritation by regulating the 
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formation of ammonia in the urine (2). Thus sulfur containing amino acid deserves special 

attention because it is converted to S- adenosyl methionine (SAM), the major methyl-group 

donor in one–carbon metabolism required for many cellular process(1,3).However, excess 

methionine caused a case of hyperhomocysteinemia (HHCY) which are toxic to human and 

animal health. HHCY is a condition in which the regulation of intracellular homocysteine 

(Hcy) level is disrupted and Hcy export to the plasma compartment is accelerated and / or 

normal plasma clearance is decreased (4). Mild HHCY in fasting conditions can be attributed 

to any of the following factors : methionine overload,  impairment in the methylation pathway 

like folate or vitamine B12 or B6 deficiencies and methylated  tetrahydrofolate (MATHR)]. In 

addition to pathological  states like  renal insufficiency , breast , ovarian and pancreatic cancers 

and lymphocytic  leukemia (5,6).  

       Olive oil has the best characteristic as regards digestibility and absorption and has a 

mild laxative effect (7). Olive oil has beneficial effect on gastritis, ulcers and gall stones also 

helps the body to absorb calcium (8). Studies in diabetic patient have shown that healthy meals 

that contained some olive oil had better effect on blood sugar even than healthy meals that 

were low in fat through a diponectin hormones which is produced and secreted by fat cells (9), 

its phenols protect DNA from free radicals damage , where the antioxidants properties of olive 

oil may be one of the key reason for the lowering incidence of cancer in the Mediterranean 

region (10). 

   Folic acid (Vitamin B9) with the collaboration of vitamin B12  converts Hcy to 

methionine, therefore  reducing blood levels of Hcy and lowering risks of heart disease, it is 

vital for reproduction of the cells within the fetus (11). The antioxidant effect of folic acid is 

documented, through its reduction of blood homocysteine  levels and then depression of lipid 

peroxidation and free radicals production (12).The present study was designed to investigate 

the ameliorative effect of olive oil relative to folic acid in methionine overload rabbits . 

 

MATERIALS AND METHODS 

    Forty (40) adult rabbits were  randomly divided into 5 groups (eight each group) and 

treated as follows for 4 weeks: Group(GI), animals in this group were intubated orally ordinary 

tap water  , serving as control ,Rabbits in group (GII) were intubated orally 100mg/kg B.W of 

D-L methionine. In addition to methionine ,animals in  group (GIII) were intubated orally  

effective dose of olive oil obtained from our previous (13) experiment ( 0.51 ml/kg BW),while 

animals of group(GIV) were intubated 100 mg/kg BW of methionine plus 0.07mg/kg B.W of 

folic acid. Rabbits of group (GV) were administered orally same doses of methionine, folic 

acid and olive oil.  Fasting blood samples were collected by cardiac puncture technique at days 

zero and 30 of experiment for measuring serum concentration of the following: a-Total 

cholesterol , Triacylglycerol (TAG), high density lipoprotein-cholesterol (HDL-C)   using Kit 

(Biocan , Germany), b- low density lipoprotein (LDL-C) and very low density lipoprotein 

(VLDL-C) according to(14), c- Glutathione (GSH) as described by (15) and d- Malon- 

dialdehyde (MDA) according to (16). 

   In addition, Histological sections from heart and aorta were taken for 

histopathological examination (17). Statistical analysis of data for two experiments  was 

performed on the basis of two way analysis of  variance (ANOVA) using significant level of 

(P<0.01) and (P<0.05) .Differences were determined using least significant differences 

(LSD)(18).   
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RESULTS AND DISCUSSION 

    The  mean value of serum TC,TAG,LDL-C and VLDL-C concentrations in 

different treated and control groups were clarified in Tables 1,2,3 and 4 respectively. Total 

serum cholesterol concentration,as well as, cholesterol concentration in   VLDL  and LDL was 

increased significantly (p<0.01) after intubation of methionine (100mg/kg /BW) daily 

compared to control and other  treated groups .While oral intubation of olive oil, folic acid or 

both in combination with  methionine caused significant (p<0.01) depression in the previous 

parameters in groups GIII,GIV and GV comparing to methionine treated group GII and the 

values in GV tend to normalize that of the control .On the contrary, comparing to GII group , 

olive oil or folic acid intubation caused significant(p<0.01)   elevation   in mean value of serum 

HDL-C concentration  and the values tend to normalize that of the control in group GV (table 

5). 

 

Table (1) Effect of daily oral intubation of olive oil and folic acid for four weeks on serum 

Total Cholesterol (TC) concentration (mg/dl) in methionine treated rabbits.                                                                                         

GV 

Methionine 

+Olive oil 

+Folic acid 

GIV 

Methionine 

+Folic acid 

(F) 

GIII 

Methionine 

+olive oil 

(O) 

GII   

Methionine 

(M) 

GІ 

control 

Group 

 

Time 

128.6±0.92 

A      a 

133.4±1.94 

A     a 

129.8±1.5 

A     a 

130.0±0.7 

A      a 

130.6±0.67 

A     a 

 

Zero time 

 

128.7±0.73 

A       a 

193.7±1.27 

D      b 

171.25±3.12 

C       b 

217.6±10.9 

B      b 

130.8±0.58 

A     a 

 

After 4 

weeks 

 

Values are expressed as mean ± SE n=8/ group.  

Capital letter denote between groups difference (p<0.01) vs. control.  

Small letter denote within group difference (p<0.01) vs. zero time . 

M=100mg/kg B.W; O= 0.51ml/kg B.W; F= 0.07mg/kg B.W.  
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Table (2) Effect of daily oral intubation of olive oil and folic acid for four weeks on serum 

triacylglycerol (TAG) concentration (mg/dl) in methionine treated rabbits. 

GV 

Methionine 

+olive oil + 

folic acid  

GIV 

Methionine+ 

folic acid(F)  

GIII 

Methionine+ 

olive oil(O) 

GII 

Methionine 

(M) 

  GІ  

control 

 

         Group 

 

Time  

131.6±0.24 

A       a 

132.8±0.86 

A      a 

132.0±1.37 

A      a 

132.2±1.11 

A      a 

131.6±1.0 

A        a 

 

Zero time 

 

130.3±2.1 

A       a 

166.4±1.8 

D        b 

143.0±3.0 

C        b 

190.6±2.33 

B      b 

131.0±0.94 

A     a 

 

After 4 

weeks 

 

Values are expressed as mean ± SE n=8/ group . 

Capital letter denote between groups difference (p<0.01) vs. control.  

Small letter denote within group difference (p<0.01) vs. zero time . 

M=100mg/kg B.W; O= 0.51ml/kg B.W; F= 0.07mg/kg B.W. 

 

Table (3) Effect of daily oral intubation of olive oil and folic acid for four weeks on serum 

Low Density Lipoprotein-Cholesterol (LDL-C) concentration (mg/dl) in methionine 

treated rabbits.  

GV 

Methionine 

+Olive oil 

+Folic acid 

GIV 

Methionine 

+Folic acid 

(F) 

GIII 

Methionine 

+Olive oil 

(O) 

GII 

Methionine 

(M) 

GІ 

control 

 

               Group 

 

Time 

65.0±1.5 

A         a 

68.4±1.2 

A       a 

66.6±1.3 

A          a 

68.3±1.7 

A         a 

68.2±1.0 

A         a 

 

Zero time  

 

69.8±1.9 

A      a 

138.5±3.5 

D        b 

110.4±5.2 

C      b 

164.6±1.4 

B        b 

71.01.8 

A         a 

 

After 4 weeks  

 

Values are expressed as mean ± SE n=8/ group . 

Capital letter denote between groups difference (p<0.01) vs. control.  

Small letter denote within group difference (p<0.01) vs. zero time . 

M=100mg/kg B.W; O= 0.51ml/kg B.W; F= 0.07mg/kg B.W. 
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Table (4) Effect of daily oral intubation of olive oil and folic acid for four weeks  on 

serum Very Low Density Lipoprotein-Cholesterol (VLDL-C) concentration(mg/dl) in 

methionine treated rabbits .  

GV 

Methionine 

+olive oil 

+Folic acid 

GIV 

Methionine 

+Folic acid 

(F) 

GIII 

Methionine 

+olive oil 

(O) 

GII 

Methionine 

(M) 

GІ 

control 

       Group               

Time 

26.4±0.6 

A       a 

26.9±0.53 

A         a 

26.3±0.27 

A         a 

26.4±0.22 

A         a 

26.3±0.21 

A        a 

 

Zero time  

 

25.2±0.59 

A       a 

33.2±0.36 

D        b 

28.6±0.61 

C        b 

38.1±0.47 

B         b 

26.2±0.18 

A       a 

 

After 4 weeks  

 

Values are expressed as mean ± SE n=8/ group . 

Capital letter denote between groups difference (p<0.01) vs. control.  

Small letter denote within group difference (p<0.01) vs. zero time . 

M=100mg/kg B.W; O= 0.51ml/kg B.W; F= 0.07mg/kg B.W. 

 

Table (5) Effect of daily oral intubation of olive oil and folic acid for four weeks on serum 

High Density Lipoprotein-Cholesterol (HDL-C) concentration (mg/dl) in methionine 

treated rabbits. 

GV 

Methionine  

+Olive oil 

+Folic acid  

GIV 

Methionine 

+Folic acid 

(F) 

GIII 

Methionine 

+olive oil 

(O) 

GII 

Methionine 

(M) 

GІ 

control 

      Group 

 

Time 

36.8±1.2 

A       a 

36.0±0.83 

A      a 

 

36.8±0.37 

A      a 

34.8±1.0 

A      a 

 

34.8±0.73 

A      a 

Zero time 

 

33.2±1.1 

A       a        

19.4±0.6 

D       b 

29.6±1.1 

C         b 

16.0±1.8 

B        b 

33.6±1.3 

    A        a 

After 4 weeks 

Values are expressed as mean ± SE n=8/ group . 

Capital letter denote between groups difference (p<0.01) vs. control.  

Small letter denote within group difference (p<0.01) vs. zero time . 

M=100mg/kg B.W; O= 0.51ml/kg B.W; F= 0.07mg/kg B.W. 

   

Serum Glutathione and Malondialdehyde concentrations 

     Serum GSH concentration (table-6) was significantly (p<0.01) decreased and serum 

MDA concentration (Table 7) was significantly (p<0.01) increase after intubation of 

methionine (Group II) for four weeks as compared to control and other treated groups, at the 

same time combined intubation of folic acid or olive oil to methionine overload rabbits for four 

weeks, showed significant decrease (p<0.01) in the serum concentrations of MDA and 

elevation in serum GSH comparing to methionine treated group. As well as, combination of 
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olive oil and folic acid with methionine (Group V) caused further significant correction in 

these parameters comparing to other groups and the value seems to normalize the control one. 

 

Table (6) Effect of daily oral intubation of olive oil and folic acid for four weeks on serum 

Glutathione (GSH) concentration (µmol /l) in methionine treated rabbits. 

GV 

Methionine 

+olive oil 

+Folic acid 

GIV 

Methionine 

+Folic acid 

(F) 

GIII 

Methionine 

+Olive 

oil(O)  

GII 

Methionine 

(M) 

GІ 

control 

 

     Group                

 

Time 

15.2±0.10 

A       a 

14.1±0.13 

A        a 

15.5±0.16  

A      a 

15.3±0.47 

A        a 

15.2±0.89 

A         a 

 

Zero time  

 

18.8±0.10 

  A         a    

9.8±0.13 

D         b 

13.0±0.16 

C        b 

8.2±0.25 

B       b 

15.6±0.11 

A       a 

 

After 4 weeks  

 

Values are expressed as mean ± SE n=8/ group . 

Capital letter denote between groups difference (p<0.01) vs. control.  

Small letter denote within group difference (p<0.01) vs. zero time . 

M=100mg/kg B.W; O= 0.51ml/kg B.W; F= 0.07mg/kg B.W. 

 

Table (7) Effect of daily oral intubation of olive oil and folic acid intubation for four 

weeks on serum Malondialdehyde (MDA) concentration (µmol/d l) in methionine treated 

rabbits.  

GV 

Methionine 

+olive oil+ 

Folic acid 

GIV 

Methionine 

+Folic acid 

(F) 

GIII 

Methionine 

+Olive oil 

(O) 

GII 

Methionine 

(M) 

GІ 

control 

 

         Group 

 

Time 

0.42±0.009 

A       a 

0.41±0.005 

A        a 

0.40±0.05 

A       a 

0.42±0.007 

A       a 

0.41±0.008 

A        a 

 

Zero time  

 

0.40±.0..0 

A      a 

0.82±.0.35 

C         b 

0.84±0.03 

C       b 

0.96±0.04 

B         b 

0.40±0.009 

A      a 

 

After 4 weeks 

Values are expressed as mean ± SE n=8/ group . 

Capital letter denote between groups difference (p<0.01) vs. control.  

Small letter denote within group difference (p<0.01) vs. zero time . 

M=100mg/kg B.W; O= 0.51ml/kg B.W; F= 0.07mg/kg B.W. 

 

Histological sections of heart and aorta    

  Proliferation of the intima with fatty streak and foamy cells (early stage of 

atherosclerosis) as well as thickness in the intima were clarified in aorta of methionine treated 

rabbits (Fig. 1), while other sections showed hemorrhage in the media layer and vaculation of 

endothelial cell lining the intima (Fig. 2), while hyperemia of aorta and vaculation of intima 

were cleared in another section (Fig. 3). Besides, microscopic examination of sections of heart 
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in animals treated with methionine showed inflammatory cells infiltration mainly neutrophils 

between myocardial muscles. Other histological sections showed mononuclear cells infiltration 

in adipose tissue in atrium with congestion of blood vessels  (Figs. 4 and 5). Histological 

section of heart and aorta in animals intubated with olive oil,folic acid or both  showed normal 

histology of cardiac muscle and aorta with exception mononuclear cells infiltration (Figs. 6,7,8 

and 9). 

 

The antioxidants status : 

Studying the effect of methionine overload on the antioxidant status of the rabbits  in 

the present study ,showed  a significant decrease in serum GSH concentration  in methionine 

treated group. The result of the present study  was correlated with(19,20,21). Such changes 

may be  attributed to HHcy induced after methionine overload. Mild HHcy is much more 

common and is associated with postmethionine loading in water (22) or in diet (23).  

     The increase of MDA level may be due to an increase in the production of free radicals 

more than  ability of the scavenging system to remove them with resultant depression in serum 

GSH levels. This findings is in agreement with many laboratory studies which indicated 

alteration in the antioxidants status of different tissue as a results of an increase in lipid 

perooxidation  (24,25). Oral administration of olive oil and/or folic acid to adult’s male rabbits 

for four weeks exerted a significant increase in serum GSH level and a significant decrease in 

serum MDA levels. There is a strong correlation between elevation of GSH level and 

depression of lipid peroxidation after olive leaves (24), or olive oil treatment (9). 

      GSH is regarded as a major cellular antioxidants, so it is elevation by olive oil indicates 

augmented cellular protection (26) against free radicals damage  after methionine overload and 

insure the free radicals scavenging properties of olive oil accompanied by subsequent 

depression in lipid peroxidation and MDA levels (27).   Healthy effects of  olive oil may be 

due to high  concentration of antioxidants , including chlorophyll , caratenoids  and 

polyphenolic compounds  tyrosol , hydroxyl tyresol , all which not only have free radicals 

scavenging abilities  , but protect  vitamin E ( alpha tocopherol)  present in olive oil (28,29). 

   The antioxidant effect of folic acid is documented, such effect may be due to reduction 

of blood homocysteine  levels and then depression of lipid peroxidation and free radicals 

production (30,31,32). One other possible pathway is that folic acid may effectively inhibit 

NADPH oxidase mediated superoxide production leading to reduction of lipid peroxidation 

and subsequent decrease in MDA level (33). 

 

Serum lipid profile: 

       This study showed that methionine intubation to male rabbits for four weeks lead to 

significant changes in lipid profile system .These changes were manifested by increase in TC, 

TAG, LDL-C, VLDL-C and decrease in serum HDL-C concentrations. Hyperhomocysteinemia 

are claimed to be the major cause of adverse effect of methionine overload. An association 

between hyperlipidemia and HHcy has been suggested ,where high plasma Hcy was associated 

with lower HDL-C level and disturbed plasma lipids or fatty liver (34,35). Elevated  Hcy may 

impaired nitric oxide (NO) through depression in plasma cysteine  (36,37) , the most important 

amino acid for cholesterol excretion , and salt formation (38) , accordingly HHcy after 

methionine overload may produce hyperlipidemia through this mechanism.The increase in 
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TAG levels in animals receiving methionine in the present study may be duo to increment in 

plasma VLDL-c levels( which act as carrier for the TAG in the plasma),partial deficiency of 

lipoprotein lipase ,associated with increase put out of lipoprotein from liver(39).  

   Oxidative stress is one mechanism by which HHcy affect lipoprotein particles and their 

by damage endothelial cells through formation of oxidized (40) or homocysteinylated LDL(41) 

,as well as decreased activity of hepatic thiolase and serum LCAT (42),two main enzymes 

involved in HDL metabolism as well as down regulation of key player in HDL production 

(apo-A1,LSAT,ABC1) by Hcy (34) could be another possible mechanism. 

The present results showed that oral intubation of 0.51 ml of olive oil for 4 weeks, 

produced pronounced correction of dyslipidemia. The hypolipidemic effect of virgin and extra 

virgin olive oil are documented by other studies (24) on olive leave and (43,44) on virgin olive 

oil. .Monounsaturated fatty acids found in olive oil is responsible for its hypolipidemic effect. 

Oleic acid of olive oil may increase the break down of fats in adipocytes (45) and cause 

reduction of plasma LDL-C concentration(46Covas2006a).PUFA of olive oil also involved in 

the treatment of dyslipidemia ,the  hypolipidemic role of PUFA may be either through 

inhibition of  hepatic synthesis and secretion of TAG and reduction of  chylomicron secretion 

from intestinal cell ,while  their role in limiting VLDL-C secretion can be mediated by  a 

lowering  rate of VLDL-C lipoprotein  B conversion to LDL-C (47). It is likely that the 

abundant polyphenolic compounds and vitamin E present in olive oil, rather than it
,
s 

monounsaturated fatty acids are responsible  for its well hypolipidemic effect (48),  where it 

can  provide benefits for lowering  plasma lipid levels and oxidative damage (49,50). 

   Oral administration of folic acid 0.07mg/kg B.W/daily for four week caused correction 

of dyslipidemia. The hypolipidemic effect of folic acid   in present study may be result from 

reduction in the plasma homocysteine concentration .It has been documented that 

supplementation of folic acid reduced plasma HCY level by approximately 21-

33%(51,52)which lead to significant change in lipid profile (53) and protected LDL and VLDL 

particles from oxidation (54).The antioxidant effect of folate can be related to HCY-lowering 

which causes lowering of LDL-C and increased HDL-C  with slight reduction in total 

cholesterol and TAG(55). Folic acid may altered lipid metabolism through its action on  5-

deoxy adenosylcoblamine which catalysis the conversion of L-methylmalonyl COA to succinyl 

COA, an important reaction in energy production from fat and protein (56) .Besides ,reduction 

in lipid peroxidation by folic acid may suppress hepatic cholesterol and TAG concentrations 

through elevation lipoprotein lipase activity (57). 

 

Histological sections: 

  The present study pointed that  intubation of  male rabbits with methionine 

(100mg/kgB.W/daily)for 28  days , resulted  in the appearance of atheromatous lesion in the 

aorta. Several mechanisms of Hcy-associated atherosclerosis have been proposed. These 

include endothelial dysfunction, an increase in vascular smooth muscle cell proliferation, 

stimulation of chemokinase expression, oxidative stress, endoplasmic reticulum stress and 

disruption of lipid metabolism(37,40). Oxidation of LDL by Hcy transforms these lipoproteins 

into more atherogenic particles with vasomotor and thrombogenic properties, thereby favoring 

the onset and progression of atheromatous plaques(41). 

     The histological examination of aortic and cardiac muscle of rabbits received olive oil 

and/or folic acid revealed complete regression of aortic, cardiac atheromatus lesion cased by 
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methionine overloads. Numerous Studies have confirmed a negative correlation between 

plasma HDL level and atherosclerosis and a positive correlation between HDL and a longer 

life expectancy (58) .Olive oil, which is rich in monounsaturated and polyunsaturated fats have 

a positive effect on total cholesterol reduction, and HDL- cholesterol elevation which help to 

protect against observed atheromatuse lesions (59,60). Furthermore, olive oil supplies of 

vitamin E and phenols with high  antioxidation activity   may be responsible for correction of 

atherosclerotic lesion induced by methionine overload(61) . 

Many studies suggest that folic acid can help to reduce risk factors for heart disease and 

the harm that caused by cholesterol and Homocysteine (62,54). Treatment with folic acid is 

effective in reducing plasma homocysteine concentrations, and consequently regression of 

atheromatous lesion. Besides,  folic acid may  exert either 
 
an indirect antioxidant effect by 

reducing the pro-oxidant action
 
of homocysteine and consequently  lowering oxidative stress 

leading  to regression of  atheromatus lesion or  direct antioxidant effects during
 
restoration of 

endothelial function, probably by affecting cellular
 
oxidative metabolism (63) . In conclusion, 

based on the hypolipidemic  and antioxidants  effect  of olive oil correlated with its beneficial 

effect in the removal  of  atherosclerotic lesion and cardiac   damage  produced by methionine 

overload , olive oil could be taken to prevent deleterious effect of methionine .   

 

REFERENCES 

1-Petrak ,D; Myslivcva, P; Man, R; Cmejla , J; Vylor, M; Elleder, V ;Vulp , C(2007). 

Proteomic analysis of hepatic iron overload in mice suggests    deregulation of urea 

cycle impairment of fatty acid oxidation and changes in the methylation cycle. Am. 

J. physiol. Gastro.   Intest. Physiol. liver physiol., 292(6):490-498. 

2-Wideman, R.F.; Roush, W. B.; Satnick, J.L. ; Glahn, R. P. and Oldroyd, N. O. (1989). 

Methionine hydroxy analog (free acid) reduces avian kidney damage and urolithiasis 

induced by excess dietary calcium. J Nutr .,  119(5): 818-28. 

3-Stipanuk, M.H. (2004). Role of the liver in regulation of body cysteine and turine                  

level .Neur.  Chem. Res. Jan., 29(1):105-110.  

4-Schwab, U. Torronen, A.; Meririnne, E.; Saarinen, M.; Alfthan, G. Aro, and                            

Usitupa, M. (2006). Orally administrated  Betains has an acute and dose dependent 

effect on serum betaine and plasma Homocysteine concentration in healthy humans 

.J. Nutr.,136-:34-38. 

5-Castro, R.; Rivero, I. and Struy, E. (2003). Increase Homocysteine and S-adenosyl  

homocysteine concentration and DNA hypomethylation in vascular  disease Clin. 

Chem., 49:1292-1296.  

6-Pezzins, A. ;Delkotto, E. ; Padovare, A.( 2007). Homocysteine and cerebral ischemia: 

pathogenic   and therapeutically implications . Cur. Med. Chem., 14:249-263. 

7-Haban, p.; Klvaanonva, J.; Zidekova, E. and Nagyova, A. (2006). Dietary                       

supplementation with olive oil leads to improvement lipoprotein spectrum and lower 

n- 6 PUFAS in elderly  subjects .Med. Sci. Monit. 10(4):149-154. 

8-Viserrs, M. Zock, P. and Katon, M. (2004). Biolavailability and oxidant effect of                   

olive oil phenols in human, a review, European J. Clin. Nut. , 58(6):  955-965.  

9-Al-Hazza, I. (2007). Antioxidants and Hypolipidemic effect of olive oil in normal   and 

diabetic male rats .J.Saudia Medical Research., 8(11): 123-139. 



76 

Khalisa Khadim Khudiar and Wefak Gaborry Al- Bazii 
 

10-Machowtz, A.; Poulsen, H. ; Gruendel, S. ; Weimann, A. ; Fitom, L. ; Lopez, Sabater, C.   

;Marrugat, J. Dela, T. Tore, R. ; Salone, J. ;   Nyssanen, K. Mursu, K. ; Nascetti, S.  

;Gaddi, A. Kakkonen, J. and  Zuuft, T.(2007). Effect of olive oils on biomarker of oxidative 

DNA stress in northern and southern Europeans. FASEB. J., 21(1):45-52.  

11-Kerkeni, M.; Addad, F. and Xhauffert, M. (2006). Hyperhomocysteinemia, methylenete 

trahydrofolate reductase polymorphism and risk of coronary artery disease. Ann. 

Clin. Bio., 43:200-6  

12-Panigua, A.; Wiltshire, R. Gent, L.; Piotto, C.; Hirte L and Couper J. (2007). Folic acid 

dose improve endothelial function in obese    children and aldoescents. Diabetes 

Care., 30(8):2122-2127. 

13- AL-Bazii,W.G. and Khudiar,K.K. (2009).Effect of different doses of olive oil on some 

parameters related to hepatic and renal function in adult male rabbits .(Unpublished 

data). 

14-Friedewald,W.;Levy,Y. and Fredrickson (1972). Estimation of the concentration   of  low-

density lipoprotein cholesterol in plasma without use of preparative ultracentrifuge. 

Clin. Chem., 18:499-502.                                             

15-Burtis ,C. and Ashwood, E. (1999). Textbook of clinical chemistry. 3d Ed. London. 941. 

16-Jetawattana, S. (2005). Malondialdehyde (MDA), a lipid peroxidation prouduct . Free 

Radicals in Biology Medicine. , 77:222. 

17- Luna, L.G. (1968). Manual of Histological Staining Methods of the Armed Forces                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

institutes of Pathology . 3
rd

ed .Mc Grow-Hill Book Company. New York.  

18-Steel, R.and Torries, J. (1980). Principles and Procedures Statistics a biometrical Approach 

.2nd edition . Mc.Jan. 29(1):44-48. 

19-Ventura, P.; Panini, R.; Verlato, C.;Scarrpeta, G. and Salvioli,  G.(2000) .Peroxidation 

induces and total antioxidant capacity in  plasma during hyperhomocysteinemia 

induced by methionine oral  loading . Metabolisem .,49:225-228. 

20-Hayden, M. and Tyage, H. (2004). Homocysteine and reactive oxygen species in     

metabolic syndrome, type 2 diabetes mellitus, and atheroscleropat the pleiotropic 

effects of folate supplementation. Nutr. J. ,3: 4.   

21-Handy, D.E.; Zhang, L. and Loscalzo, J. (2005). Homocysteine downregulates cellular 

glutathione peroxidase (GOXI) by decreasing transulation. J. Biol. Chem., 

280:15518-15525. 

22-Labinjoh, C.; Newby, D.E.; Wilkinson, I.B.; Megson, I.L.; MacCallum,H.; Melville, V. 

;Boon, N.A. and Webb, D.J.(2001).Effect of acute methionine   loading  and vitamin 

C on endogenous fibrinolysis, endothelium-dependent vasomotion and platelet 

aggregation . Clin. Sci., 100:127-135. 

23-Zhang,R .; Ma, J.; Zhu, H. and Ling, W.(2004). Mild Hyperhomocysteinemia    induced by 

feeding rats diets rich in methionine or deficient in folate promotes early 

atherosclerotic inflammatory process. J.Nutr., 134:825-30. 

24-Khudiar, K.K. (2000). The role of aqueous extraction of olive (Allium Sativum ) in                 

ameliorating the   effects of experimentally induced atherosclerosis     in rats . Ph. D. 

Thesis, College of Veterinary Medicine, University of Baghdad. 

25-Al-Zubaidi, A. H. (2007). Comparative study between the prophylactics effects of    

aqueous extract of Black Currant (Vitis vinferia. L) Concentration and    vitamin E 



77 

Protective role of olive oil and /or folic acid on some biochemical biomarkers related to 

cardiac disease in Rabbits exposed to Methionine overload 
 

 
 

on some biological parameters related with heart disease in    oxidative stressed rats. 

MSc. Thesis , College of veterinary Medicine, University of Baghdad. 

26-Livingstone, C. and Davis, J.(2007). Review: Targeting therapeutics against glutathione 

depletion in diabetes and its complications.The British J. Diabetes and Vascular 

Disease.,7(6):258-265. 

27-Bhattacharjee, J. and Srivastava, K. (2008). Serum Malondialdehyde (MDA) in relation to 

lipidemic status and atherogenic index. Indian J. Clinical Chem., 8(1): 12-15. 

28-Morello, J. Motilva, M. and Tovar M. (2004). Changes in commercial virgin oil    during 

storage, with special emphasis on the phenolic fraction. J. Agric. Food. Chem., 

85(3): 357-364. 

29-Puel, C. ; Quintin, A. ; Agalias, A. ; Mathey, J. : Dbled, J. ; Mazur, A. ; Davicco,         M. ;  

Labecquep, T. and Skaltsounis, A.(2004). Olive oil and it is mean phenolic 

micronutrient (Oleuropein) prevent inflammation- induced bone loss in the 

overiectomized rat. Br. J. Nutr., 92:119-127. 

30-Namekata,K.;Enokido,Y.;Ishii,I.;Nagai,Y.;Harada,T. and Kimura,H.(2004).Abnormal lipid 

metabolism on cystathione beta-synthase-deficient mice, an animal model for 

hyperhomocysteinemia. J..Biol. Chem.,.279:52961-52969. 

31-Akinsanya, M.A.; Adeniy, T.T.; Ajayi, G.O. and Oyedele, M.A.(2010).Effect of vitamin E 

and folic acid on some antioxidants enzyme activities of female wistar rats 

administered combined oral contraceptive. Afri..J. Biochem. Res., 4(10):238-248.  

32- Ebaid ,H.; Bashandy, A.E.; Alhazza,I. M .; Rady,A. and El-Shehry, S. (2013).Folic acid 

and melatonin ameliorate carbon tetrachloride-induced hepatic injury, oxidative 

stress and inflammation in rats. Nutrition & Metabolism , 10:20  doi:10.1186/1743-

7075-10-20. 

33-Yong, Z.Z and Zou, A.P. (2003). Homocysteine enhance TIMP -1 expression and 

collproliferation associated with NADH oxidase in rat mesengial cells. Kidney. Int., 

63:1012-1020. 

34-Velez-Carrasco,W.;Merkel,M.;Twiss,C.O.and Smith,J.D.(2008).Dietary methionine effects 

on plasma homocysteine and HDL metabolism in mice . J.Biol.Chem.273,25713-

25720. 

35-Obied, R. and Herrman,W.(2009).Homocysteinr and lipidis : S-Adenosyl methionine as a 

key intermediate .FEBS Letters 583:1215-1225. 

36-Leoccini, G. ; Pascale, R and  Signorello, M.(2003). Effects of Homocysteine on L-arginine 

transport and nitric oxide in humane platelet count. Eur. J. Clin. Invest., 33:713-719. 

37-Tanriverdi , H. ;Eurengul , H.; Enli , Y. ;Kuru ,O. ; Seleci , D. ; Tanriverdi , S. ; Tuzun , N.; 

Kaftan , H. A. and  Karabulut , N. (2007) .Effect of Homocysteine-induced oxidative 

stress on endothelial function in coronary slow-flow . Cardiology ., 107:313-320. 

38-Finkleston, T. and Holbrok, N. (2000). Oxidants, Oxidative stress and the biology of aging . 

Nutr . , 408(68):239-247. 

39-Hamelet, J. ; Demuth, K .; Paul J.; Delabar, J. and Janel, N.(2007). Hyperhomocysteinemia   

due to cystathionine beta sunthase deficiency induces dysregulation of genes 

involved in hepatic lipid homoeostasis in mice. J Hepatol., 46:151-159.  



78 

Khalisa Khadim Khudiar and Wefak Gaborry Al- Bazii 
 

40-Thampi, P.; Stewart, B.W.; Joseph,L.; Melnky, S.B.; Hennings,L.J. and Nagarajan,S. 

(2008).Dietary homocysteine promotes atherosclerosis in apoE-deficient mice by 

inducing scavenger receptors expression . Atheroscelerosis 197:620-629. 

41-Ferretti,G.;Bacchetti,T.;Moroni,C.;Vignini,A.;Nanetti,L. and Curatola,G.(2004).Effect of 

homocysteinylation of low density lipoproteins on lipid peroxidation of human 

endothelial cells. J.Cell.Biochem.,92,351-360. 

42-Namekata,K.;Enokido,Y.;Ishii,I;.Nagai,Y.;Harada,T. and Kimura,H.(2004).Abnormal lipid 

metabolism on cystathione beta-synthase-deficient mice, an animal model for 

hyperhomocysteinemia. J.Biol.,279:52961-52969. 

43-Nakbi, A.; Tayeb,W.; Dabbou, S.; Chargui.; Issaoui, M.; Zakhama, A.; Miled, A. and 

Hammami, M. (2012). Hypolipidimic and antioxidant activities of virgin olive oil 

and its fractions in 2,4-dicolrophenoxyacetic acid-treated rats.Nutrition,28(1):81-91. 

44- Oliveras-Lopez,M.J.; Molina,J.J.; Mir,M.V.; Rey,E.F.and de la Serra H.L.(2013). Extra 

virgin olive oil (EVOO) consumption and antioxidant status in healthy 

institutionalized elderly humans. Arch Gerontol Geriatr,57(2):234-242.                                            

45-Piers, L. ;Wallker, Stony, R, Soares, m. and Dea, k.(2003). Substitution of 

saturated with   monounsaturated fat in 4weeks diet affects body weight and 

composition of over weight and obese men. Br. J. Nutr., 90(3):717-727. 

46- Covas, M.; Nyyssonen, K.; poulsen, H.; Zunft, J.; Kiesewetter, H. Lamuela,  R.; Salonen, 

J. and Raventos, R. (2006). Postprandial LDL  phenolic content and LDL oxidation 

are modulated by olive oil phenolic compounds in humans. Free.  Rad. Biol. Med., 

40(4):608-616.  

47-Marcello, R.; Vari, R.; Archivia, R.; Benedtto, P. and Giovannini, B. (2004).  Extra virgin 

olive oil Biophenolic inhibits cell mediated oxidation   of LDL by increasing the 

mRNA transcription of   glutathione - Related enzyme. J. Nutrition ., 134(4): 785-

791. 

48-Gill, C. ; Bayd, A. ; Mc- Permott, H. ; Mc- Caan , M. ;  Servall, L. ; Selvaggini, R. Taticchi, 

A; Esposts, S. ; Hantedora, G.  ; Mc- Glynn, H. and Rowland, L. (2005). Potential 

cancer effects of virgin olive oil phenols on colorectal carcinogenesis models in 

vitro. Int. J.   Cancer., 117(1):1-7. 

49-Samsonov, M. Pokrovski, V. ; Pogazheva , A.and Pokrovski, G. (2003). Effect of           

diets containing polyunsaturated fatty acids and omega-3 and different doses of 

vitamin E on the activity of lipid peroxidation in patients with hypertension UPOR. 

Piton ., 1(9):34-37. 

50-Tanjia, W. Manteslerrat, F. Rafad, D. ; Torre, A. ; Cullerma, T. ; Saez, P. and Maria. I. 

(2006). Olive oils high in phenolic compounds modulate oxidative /antioxidative 

statues in men. J. Nutr., 34:2314-2321. 

51-Olthof, M.R.; van,V.T.; Verhoef, P.; Zock, P.L. and Katan, M.B. (2005). Effect of 

homocysteine-lowering nutrients on blood lipids: results from four randomized 

placebo-controlled studies in healthy humans .PLoS .Med 2 ,e 135.  

52-Vermeulen, E. G.; Stehouwer, C. D. and Twisk, J. W R. (2000). Effect of Homocysteine 

lowering treatment with folic acid plus vitamin B6 on progression of sub clinical 

atherosclerosis. a randomized , placebo controlled trail. Lancet ., 355:517-22.                          

53-Scott, J.(2004). Homocysteine and cardiovascular risk. Am. J. Clin. Nutr., 72:333-334. 



79 

Protective role of olive oil and /or folic acid on some biochemical biomarkers related to 

cardiac disease in Rabbits exposed to Methionine overload 
 

 
 

60-Delvin, A,; Singlh, R.; Wads, E.; Innes, S.; Bottiglieri, T. and Lentz, S.(2007). 

Hyperhomocysteinemia .J. Bio .Chem. , 282(5):37082-37088. 

54-McEneny, J.; Couston, C.; McKibben, B.; Young, I.S. and Woodside, J.V. (2007). Folate:in 

vitro and in vivo effects on VLDL and LDL oxidation. Int.J.Vitam.Nutr.Res.,77:66-

72. 

55-Ziakka, S.; Rammos, G.; Kountouris, S.; Doulgerakis, C.; Karakasis, P.; Kourvelou, C. and 

Papagalanis,N. (2001). The effect of vitamin B6 and folate supplements on plasma 

homocysteine and serum lipids levels in patients on regular hemodialysis . 

Int.Urol.Nephrol.33,559-562. 

56-Ekaidem, M.S.: Akopanabiatu, M, I.: Uboh and Eka, O.U. (2007). Effect of folic acid and 

B12 administration on phentain induced toxicity in rats. Indian .J of Clin. Bioch. , 

22(2):36-40.  

57-Pote M. S.; Gadhi , N.M. and Mishra, K. P. ( 2006). Antiatherogenic and  radio protective 

role of folic acid in whole body γ-irradiated mice. Molecular and Cellular 

Biochemistry, 292(10): 19-25. 

58-Linsel, P. and Tall, A. (2005). HDL as a target in the treatment of atherosclerotic 

cardiovascular disease. Nat. Rev. Drug .Discov. 4: 648.  

59-Gimeno, E.; Fltom,L.; Caslello, A. ; Torre, N. and Lopez Sabater, M. (2002).Effect of 

ingestion of virgin  olive oil on human low density  lipoproteins composition. Eur. J. 

Nutr., 56:114-120.  

60-Aguilero, C.; Ramirez, T.; Mesa, M. and Gill, A. (2003).   Protective   effects of 

monounsaturated   and polyunsaturated fatty acid on the development of   cardio 

vascular disease. Nutr. Hasp., 16(3):78-91. 

61-Kirac,D.;Negis,Y. and Ozer, N.K.(2013).Vitamin E attenuates homocysteine and 

cholesterol induced damage in rat aorta.Cardiovascular Pathol.22(6):465-472. 

62-Mehta, K.N.; Chag, M.C.; Parikh, K.H. and Shah, U.G. (2005). Effect of folate treatment 

on Homocysteinemia in patients: A Prospective study. Indian J Pharm., 37:13-17.    

63- Nakano, E.; Higgins, J.A.; Powers, H.J. (2001). Folate protects against oxidative 

modification of human LDL. Br J Nutr., 86: l637-639.  

 

  



80 

Khalisa Khadim Khudiar and Wefak Gaborry Al- Bazii 
 

 

الدور الوقائي والعالجي لزيت الزيتون وحامض الفوليك  في بعض المعايير الكيميوحيوية والنسيجية في ذكور األرانب 

 المعرضة لفرط الميثيونين

 

خالصة كاظم خضير
1
وفاق جبوري البازي،  

2
 

 

 جامعة كربالء-كلية العلوم التطبيقية/فرع الصحة البيئية -1

 العراق/جامعة بغداد -لطب البيطريكلية ا/فرع الفسلجة واألدوية -2

 

 المستخلص

أجريت  هذه الدراسة لمعرفة الدور الوقائي لزيت الزيتون وحامض الفوليك ضد  التلف الحاصل  في القلب        

من ذكور األرانب البالغة والتي قسمت الى خمس مجاميع ( .0)تم أستخدام 0 المستحدث بفرط الميثيونين  في ذكور األرانب

فقد ( GII)،اما ارانب المجموعة الثانية ( GIالسيطرة )موياً جرعت حيوانات المجموعة األولى الماء العادي ف0 متساوية

 GIII) )  كغم من وزن الجسم من المثيونين ،باألضافة الى المثيونين جرعت حيوانات المجموعةالثالثة /ملغم  ..1جرعت 

ليك على كغم من الجسم من حامض الفو/ملغم 0.0.كغم من وزن الجسم من زيت الزيتون و/مل 0.1.( GIV)والرابعة 

تم جمع عينات الدم في 0المثيونين ،زيت الزيتون وحامض الفوليك(  GV)التوالي، في حين جرعت أرانب المجموعة الخامسة

في ( GSH)والكلوتاثايون المختزل ( MDA)يوم من التجربه لقياس صورة دهون الدم ،المالوندالديهايد  02و 220.الفترات 

أظهرت نتائج هذه التجربة حدوث ارتفاع معنوي 0 المرضية النسجية لالبهر والقلب مصل الدم ،فضالً عن دراسة التغيرات

،الكوليستيرول في الشحوم البروتينية واطئة الكثافة ( TAG)،ثالثي أسيل الكليسيرول( TC)في تركيز الكوليستيرول الكلي 

(LDL-C )والواطئة جدا(VLDL-C ) المثيونين مع حصول انخفاض معنوي و المالوندالديهايد في مصل الدم نتيجة اعطاء

و الكلوتاثايون المختزل مقارنة مع مجموعة السيطرة (HDL-C)في تركيز الكوليستيرول في الشحوم البروتينية عاليةالكثافة 

او حامض الفوليك بعودة المعايير /حيث تسبب التجريع الفموي مع 0والمجاميع المعاملة بزيت الزيتون وحامض الفوليك

باالضافة الى األنخفاض  GSHوHDL-Cلى تراكيزها الطبيعية والمتمثلة بحدوث ارتفاع معنوي في تراكيز السابقة ا

كما أظهر الفحص النسيجي ظهور األفات األولية MDA 0وVLDL-CوLDL-CوTAGو TCالمعنوي في تراكيز

يا الدهنية في تحت البطانة وارتشاح للتصلب العصيدي متميزة بتثخن البطانة وارتشاح الخاليا األلتهابية مع بؤر من الخال

في حين لوحظ انكفاء كامل لعالمات التصلب العصيدي والتلف القلبي بعد اعطاء زيت 0الخاليا البطانية في عضلة القلب 

يستنتج من الدراسة الحالية الدور الوقائي لزيت الزيتون من التأثيرات الضارة لفرط الميثيونين في القلب وتؤكد 0الزيتون 

 0  ضلية زيت الزيتون على حامض الفوليك في المعايير المحسوبة أف
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