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Abstract 
 
          The importance of Lead environmental pollutant has long been recognized, to human and animal 
health. In Iraq Lead pollution was documented in Bagdad and in Sulaimani city.To explore the protective 
role of vitamin E against lead acetate side effects on lipids profile as a pro- athergenic agent in adult male 
rabbits.This study was conducted on 30 male adult rabbits divided equally in to 3 groups. 1st group 
considered as control and 2nd orally administered 2.5 mg/Kg B.W. lead acetate, and the 3rd orally 
administered 2.5 mg/Kg B.W lead acetate +100 IU / Kg B.W.  vitamin E for 90 days. At the end of 
experiment blood samples were collected for measurement of total cholesterol and triacylglycerides, HDL-
cholesterol analysis. Hearts were isolated for aortic sectioning. Results revealed that Lead acetate caused a 
significant( p<0.05) increase in total- cholesterol; LDL& VLDL –cholesterol; total triacylglycerol ; and 
CRI , and  decrease in HDL- cholesterol and AAI. Otherwise Vitamin E was efficient in restoration these 
variables to semi normal values with an exception ,significant elevation of HDL( p<0.05) . 
Histopathological analysis of aortic sections showed marked replacement of myfibers with macrophages 
lipid loaded cells in lead acetate group, these  deleterious changes in the myocardium which were improved 
in hearts of vitamin E received group. In conclusion Vitamin E was efficient in reducing the side effects of 
Lead on lipids profile and preventing atherosclerosis development. 
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Introduction 
 
          The term Hyperlipidaemia, is happen when serum cholesterol and or triglycerides levels are elevated 
and reach levels linked with an increased risk of ischemic heart disease (IHD) [1], this is consistent with the 
view that for every 1% increase in blood cholesterol levels, there is a 2this is c% increase in the frequency 
of coronary heart disease and for every 1% decrease in high density lipoprotein cholesterol level (HDL–C), 
there is a 3% increase in coronary heart disease[2]. Since LDL contains variety of antioxidants able to 
inhibit its oxidation, increasing the antioxidant content of LDL should be able to retard atherogenesis, the 
antioxidant content of LDL can be easily increased by dietary supplementation [3]. Supplementation with 
different diatec antioxidants, such as ascorbic acid and α-tocopherol have been demonstrated to inhibit 
LDL oxidation [4.5]. The role of vitamin E to affect atherogenesis has been studied in many trials ,when 
vitamin E was given at reduced risk of cardiovascular death caused by atherogenesis [6, 7 ]. Vitamin E has 
a potential effects as antioxidative as mentioned by many studies [ 8, 9] α- tocopherol( one of vitamin E) 
decreased serum total cholesterol and non HDL-ch and increasing HDL-ch, in addition it increased the liver 
glutathione and reduced serum lipid peoxidation and prevent the macroangiopathy. 
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          Lead is considered as one of the major environmental pollutants, because of worldwide using of the 
lead in industrial processes, smokes from petrol vehicle, industrial pollution, occupational lead exposure 
may occur during the manufacture of batteries, painting, printing, pottery glazing, and lead smelting 
processes [10].The importance of lead as a toxic metal and environmental pollutant has long been 
recognized, to human and animal health [ 11,12 ], in Iraq, as well as other part of the world, Lead pollution 
was documented particularly in Baghdad [13]. 

          The mechanism by which lead affects the human and animal body is extremely complex on an 
atomic level, lead can induce a wide range of adverse effects depending on the dose and duration of 
exposure [14 ,15]. It is documented that lead interferes with the utilization of iron and causing anemia 
[16,17]. Lead induces the production of reactive oxygen species (ROS) that result in DNA damage, and 
depletion of cell antioxidant defense systems, and have incriminated lipid abnormalities lipid peroxidation, 
and risk of atherosclerosis[18, 19 ] . In vivo and in vitro studies suggest that lipid metabolism is altered 
both in acute and chronic exposure to lead [ 20],in addition to increase in lipid peroxidation and a reduction 
in free radical scavenger enzymes in bone marrow [21 ,22]. 

          The aim of the present study was to elucidate the effect of vitamin E on serum lipids profile and it's 
activity as antiatheroginic agent in sub chronic lead exposure rabbits for 90 days . 

Materials and methods 

Experimental design 

          30 adult male rabbits of local breed were divided randomly in to equal 3 groups each group of ten 
animals treated as follow: Group 1: Control group orally and daily  administered with tap water  . Group 2: 
Orally administered with 2.5 mg/KgB.W. lead acetate (250 mg/100ml) dissolved in tap water daily. Group 
3: Orally administered with 2.5 mg/Kg B.W. lead acetate (250 mg/100ml) dissolved in tap water+100 IU / 
Kg B.W. vitamin E+ 100 mg/Kg B.W. methionine \dissolved in two milliliter of tap water daily. The 
experiment lasted for 90 days, mean while animals were observed daily for their behavior and health 
performance. At the end of the experiment all the experimental animals were anesthetized by 
intraperitoneal injection with 35 mg/kg ketamine hydrochloride. After opening the chest cavity, blood was 
collected by acupuncture through the left ventricle. 

Serum lipid profile  

          Serum total cholesterol and triacyglycerides levels were measured by a colorimetric methods 
involved enzymatic hydrolysis methods using commercial kits ( Randox Laboratories Ltd., U.K.) 

HDL-cholesterol measured by enzymatic colorimetric method with Randox diagnostic kit. The LDL & 
VLDL- cholesterol were calculated  by using Freidewald’s formula: 

LDL cholesterol = {total cholesterol – (triglycerides/5) – HDL-cholesterol 

VLDL- cholesterol= Total triglycerides / 5. 

Determination of antiatherogenic index (AAI) and coronary risk index (CRI) AAI and CRI were calculated 
using the following formulas cited by [23, 24]: 
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Histopathological examination of the aorta 

          After blood sample collection , aorta was isolated and flushed from blood gently and fixed in 10% 
formalin solution. sections were prepared as described in [25]. For histopathological  determination of 
atherosclerosis. 

Statistical Analysis  
 
          The Statistical Analysis System- [26] was used to effect of different factors in study parameters. 
Least significant difference –LSD test was used to significant compare between means in this study. 
 
Results 
Heart weight /body weight 
 

          The results obtained from the present study presented in figure-(1) describe the effects of Lead 
acetate on heart weight . The results revealed a significant ((P<0.05), decrease in the body weight and 
increase in heart weight and in the ratio of heart/ body weight of groups received Lead either alone or 
followed by vitamin E in compare with control. 

Serum lipid profile 

          Results of the present study in table-1, clarify the effects of vitamin E on lipid profile in Pb exposed 
rabbits. The results indicated that rabbits had sub chronic exposure to Lead acetate (2.5mg/kg) days for 90 
had been suffered from significant (P<0.05), elevated total cholesterol, total triacylglycerols, LDL&VLDL- 
cholesterol and decrease in HDL-cholesterol, when compared with control group. On the other hand results 
of serum lipid profile analysis of rabbits received vitamin E along with lead acetate had a semi normal 
values of total cholesterol and  triacylglycerol and LDL&VLDL- cholesterol correlated with significant 
(P<0.01)increase in the HDL-cholesterol . 

          Antiatherogenic index (AAI) and coronary risk iondex (CRI) , are indices used to evaluate the 
prognosis of atherosclerosis in responces to lipid abnormalities, the analysis of the present results showed a 
significant(P<0.01 elevation of CRI in lead group correlated with(P<0.01 a significant decrees in AAI. On 
the other hand these variables were ameliorated not only to normal but better than normal in group received 
vitamin E along with lead ( figure-2).  
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Histopathological examination of aorta 

          Histopathologically the aorta of control group was normal , no atherosclerosis lesion, normal muscle 
fiber and no lipid loaded cells were seen(figure-4-A)The examination of the section of aorta from different 
experimental rabbits exposed to lead acetate showed a pathological changes resembled by, enlargement of 
endothelial cells and a marked replacement with fatty loaded cells in tunica intima, in addition there was 
sever vacuolar degeneration and fiber - hyperplasia of the muscle fiber in the tunica media. On the other 
hand the examination of aortic section of rabbits received vitamin E along with the lead revealed a less 
replacement of endothelial with fatty loaded cells in the intima and a slight to moderate fiber muscle hyper 
atrophy in media tunica . 

Discussions 

          The present results reflecting the harmful effects of Lead exposure on animals health confirmed by 
the reduction of body weight at the same time of increase in mass of the viscera specially heart weight as 
represented by the increased heart/body weight. Although administration of vitamin E was efficient in 
correcting these variables to semi normal levels , but still the lead effect was clear.The heart weight 
increase in lead group could be induced as a result to myocardial infarction and hypertrophy due to the 
suspected blocked blood supply caused by atherosclerosis as histopathologically improved . According to 
[27], who stated that risk of coronary heart disease were associated with an increased blood and patella 
bone Pb . Further more results cited by [28] correlated positively between patients admitted for myocardial 
infarction (MI) and their lead exposure , whom had a higher hair Pb levels. 

Serum lipid profile 

          With respect to the serum lipid profile, results obtained from the present study indicated that among 
the different types of lipoproteins - cholesterol , the VLDL-Cholesterol was the highest cholesterol content 
in lead acetate group meanwhile HDL-cholesterol was the highest in group received vitamin E. The 
elevation of VLDL&LDL-cholesterol above the normal values in rabbits administrated lead demonstrated 
either increase in the hepatic cells biosynthesis of cholesterol or decrees in the hepatic reuptake of these 
molecules from the circulation by a receptor mediated endocytosis [29] . There is some evidence about the 
positive effects of lead on the activity of enzymes regulate the biosynthesis of cholesterol in Lead exposure 
also resulted in enhanced hepatic cholesterogenesis and hypertriglyceridemia [30], serum lead level is 
positively associated with levels of serum total cholesterol, HDL cholesterol and LDL cholesterol . The 
positive association between serum lead level and serum cholesterol among exposed subjects may have 
important clinical implications [31]. As well as for this reason, the oxidative stress generated by the 
exposure to lead acetate [20, 21, 32, 33] may be caused a defect in the receptor and decrease the reuptake of 
these molecule persist a high serum level of them . HDL molecules which indicate the cholesterol transport 
from the peripheral tissues to liver for more metabolism and excretion as bile acids[ 34], the reduction of 
the biosynthesis of this molecule by hepatocyts is traiggered by low intracellular cholesterol level [29]. In 
the present study the reduced HDL-ch in lead group could be attributed to a defect in the intrahepatic 
cholesterol metabolismas a result to persisting of serum LDL &VLDL caused by lead oxidative damage. 

          The present results in regard to the protective role of vitamin E on lipid profile was clear in 
correcting the deviation of the abnormal levels of these parameters in lead acetate to semi normal . The 
protective role of Vitamin E could bt contributed to the antioxidant potential against lead as cited by many 
researchers[32, 35, 36]. Vitamin-E could be useful in protect membrane-lipids and, notably, to prevent 
protein oxidation produced by lead intoxication. Vitamin E is naturally occurring antioxidants that play 
important roles in health by inactivating harmful free radicals produced through normal cellular activity 
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and from various stressors [37, 38].The protective mechanism of vitamin E against lead toxicity could be 
attributed to its antioxidant property or its location in the cell membrane and its ability to stabilize 
membrane by interacting with unsaturated fatty acid chain [39, 40].A similar result cited by [41, 42] they 
found increase in in both total cholesterol, triglycerides, HDL and LDL levels. While other researcher 
indicated an different results , [43] found a positive correlation between serum lead and total and LDL 
cholesterol but not between blood lead and HDL- Cholesterol. The atherogenic effects of lead acetate is a 
dosage and time of exposure dependent , the present results showed that the 90 days of 2.5mg/kg lead 
exposure caused marked decrease in the AAI and increase in CRI. The present results in agree with result 
of [44, 45] they found that the chronic lead exposure has been linked to atherosclerosis . Combined 
treatment of vitamin E with lead acetate, the present results clarify the antiatherogenic effects of vitamin E 
by improvement of these indices with vitamin E administration. The improvement of AAI and CRI could 
by contributed to the antioxidant effects of vitamin E [8] . 

Histopathological examination of aorta 

          In the present study, the obvious replacement of myfiber with a lipid loaded macrophages in the 
tonica intima denoted in section of aorta from rabbits exposed to lead acteate for 90 days indicat an 
atherogenic lesion. Macrophages play a central role during all stages of atherosclerosis [46]. The initiation 
of atherogenesis start with inflammatory activation of intimal macrophages , these macrophages recognize 
the modified LDL and scavenges them through a receptor mediated endocytosis to be a foam cell . The 
most atherogenic modification of LDL is their suscptable oxidizing as a result of lead exposure [21, 
32].Although many risk factors for atherosclerosis have been identified ,hyperlipidemia considered the 
most common. In addition in the present study ,the postulated ROS production in lead oxidative stress , 
may play an important role as pro- inflammatory factors , as discussed by [47, 48]  

          In the present study, the antiatherogenic effects of vitamin E were clearly noticed , represented by the 
increase of AAI and decrease in CRI recorded in the rabbits received vitamin E along with lead acetate , as 
well as the remark decrease of lipid loaded macrophages( foam cells) in aortic intima. During 
atherosclerosis and foam cell formation , the macrophages just as her ability to scavange ox-LDL ,her 
ability to export the cytotoxic intracellular cholesterol efflux lipids to HDL-[49].  

          In this regard the significant HDL elevation in the present study hight light the positive reverse 
cholesterol transport to the liver and consecountly slow the development of atherosclerosis by decreasing 
lipid loading [50, 51]. Referring to the marked regrretion of CRI on HDL (r 2= 0.508), results of the present 
study strongly suggest the correlation between the significant elevation of HDL by vitamin e administration 
and reduction of CRI, 
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Figure- 1:Effects of vitamin E  on A-Body weightan B-  Heart weight(gm) and C- Heart / body weight ratio in hyperlipidemic Lead 
acetat exposed rabbits for 90 days.n=10.  

 

 
 

Table 1. Effect of Vitamin E on lipid profile in hyperlipidemic Lead acetat exposed rabbits for 90 days . 
n=10. 
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Figur-2: Effect of  Vitamin E on A- AAI and B- CRI in hyperlipidemic Lead acetat exposed rabbits for 90 days . 
n=10. 
 

 

 
Figur-3 : Relationship between  CRI  and HDL-Cholesterol . The R2 value show significant regression of 
variable in y on variation of x values  
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Figure-4 Photomicrograph of Sections in Aorta in A- control show the normal structure of tunica intima lined by endothelial and 
arranged  elastic lamina and smooth muscles layers in tunica media  , B-Lead group, show enlargement of endothelial cells  and a 
marked replacement  with fatty loaded cells in tunica  intima, in addition  there was asever vacular degeneration and hyper plasia of 
the muscle fiber in the tunica media.C-Lead+Vitamin E show a less replacement of endothelial with  fatty loaded cells in the tunica 
intima and  a slight to moderate fiber muscle hyper atrophy in  tunica media . Fc=foam cells, MF=muscle fibers. (E&H,X40) 

A  B  C 
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