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Abstract 

Alcohol (ethanol) is among some of the potentially harmful factors that are transmitted directly to the embryo. The 
present study was aimed to find out the changes in the tissue lipid peroxidation level and organ weight in the litters ex-
posed to prenatal alcohol consumption. Adult female wistar rats (n = 6/group) were divided into control group (saline 
treated) and experimental group (ethanol treated 2 g/kg BW). Changes in the body weight, number of litters delivered, 
birth weight of the litters, organ weight and lipid peroxidation level was evaluated in both the groups. Ethanol intoxica-
tion produced a significant increase (P<0.0001) in the body weight. The birth weight of the litters (P<0.0001) and the 
number of litters (P<0.0001) were significantly (P<0.0001) reduced when compared to the saline treated control group. 
There was a significant increase in the weight of the liver, brain and the testis in the treated group litters. Also in these 
litters, a significant elevation in the lipid peroxidation level was observed in the liver, brain, kidneys and testis. The 
present data suggest that prenatal ethanol exposure might activate the free radical process leading the increase in the 
lipid peroxidation level and consequent decrease in the organ weight in these litters.  
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lcohol-related problems now rank among the 
world’s major public health concerns, not only in 

most industrialized countries but also in developing 
countries. There is increasing evidence that the prenatal 
environment can influence the risk of developing some 
chronic diseases in the offspring’s later in life.1-3 This is 
thought to occur through fetal programming, which re-
fers to the ability of changes in environmental factors 
(e.g. nutrition, stress, exposure to toxicants) at the criti-
cal periods during development which permanently alter 
the structure, physiology or metabolism of the body, 
resulting in a lifelong effect on the organism.3 Alcohol 
(ethanol) is among some of the potentially harmful fac-
tors that are transmitted directly to the embryo.4 Expo-
sure to ethanol in utero is known to have serious long-
term implications for the offspring and can lead to a 
diverse array of health problems, described collectively 
as Fetal Alcohol Spectrum Disorder.5 A wide variety of 
variable pregnancy outcome have been reported after 
controlled human studies on this aspect; which includes 
brain malformation, cerebral palsy, intrauterine growth 
retardation, decreased birth weight etc.6-8 Reports also  
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show that alcohol consumed by mothers during preg-
nancy particularly during the first trimester causes many 
congenital defects in offspring of both human and expe-
rimental animal models.9-12 

Ethanol manifests its harmful effects either through 
direct generation of reactive metabolites, including free 
radical species that react with most of the cell compo-
nents, changing their structures and functions, or by 
contributing to other mechanisms that finally promote 
enhanced oxidative damage.13-15 Studies show that 
chronic alcohol consumption leads to several metabolic 
disorders including hepatic and extra hepatic diseases16 
which are initiated by reactive oxygen species (ROS) 
generation and lipid peroxidation as found in liver and 
heart16 or brain17 leading to cellular damage. Recent 
studies suggest that oxidative stress is an important fac-
tor contributing to obesity, insulin resistance, and type 2 
diabetes, and rats with intra uterine growth restrictions 
has been shown to have increased systemic oxidative 
stress with damage to liver and skeletal muscle.18-20 Be-
cause heavy ethanol exposure causes oxidative stress,21 
and alcohol is transmitted to embryo we hypothesized 
that rats exposed to ethanol in utero might also have 
oxidative damage in various tissues of the offspring 
also. In the present study we evaluated the oxidative 
stress induced damage by prenatal ethanol intoxication 
by measuring thiobarbituric reactive substances 

(TBARS) levels in the litters.  
 

 
Methods 

Healthy adult female albino rats of Wistar strain weigh-
ing approximately 150-200 g were selected for the expe-
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riment. The animals were housed four per cage under controlled conditions of a 12 h light/dark cycle, 
50% of humidity and 24oC. Animals had free access to 
water and standard pallet diet. The animals were divided 
into control group (saline treated, n=6) and experimental 
group (ethanol treated, n=6). In the first set of the expe-
riment the experimental group was injected with ethanol 
(2 g/kg body weight) and the control group of rats was 
injected with saline intraperitonially. After 15 days the 
changes in the body weight was observed. The animals 
were allowed to male rat by placing a male rat overnight 
and the vagina was examined next morning for plugs. 
Day 1 of pregnancy was regarded as the day vaginal 
plugs were found or sperms observed in the vaginal 
washing next morning. Once the pregnancy is con-
firmed the pregnant animals were placed one in a cage 
until delivery. During the entire gestational period also 
ethanol injection was given. At the time of the birth, the 
litter weight, number of litter were observed. After one 
month all the litters were anaesthetized with sodium 
pentobarbital (40 mg/kg body weight) and then liver, 
kidney, brain, testis were quickly removed and weighed. 
The wet weights of the organs were determined and 
organ weight was expressed as grams per 100 g of body 
weight.  

The collected tissues were homogenized separately 
with a motor driven glass homogenizer in ice –cold 
phosphate buffer for lipid peroxidation level analysis. 
Lipid peroxidation in these tissues was estimated by 
thiobarbituric acid reactive substance as previously de-
scribed by Kartha and Krishnamurthy.22 All the experi-
mental procedures were in accordance with the ethical 
standards of animal experimentation and the study was 
approved by the Institutional Animal Care and Use 
Committee. 

Statistical analysis: The data were expressed as 
means ± SD from 6 animals per group. The differences 
between the groups were compared for statistical signi-
ficance by the Student’s t-test with the level of signific-
ance set at P<0.05. 

 
 

Results 
In the mother rats ethanol intoxication produced a sig-
nificant increase (P<0.0001) in the body weight. But the 
birth weight of the litters (P<0.0001) and the number of 
litters (P<0.0001) were significantly (P<0.0001) less in 
these groups when compared to the saline treated con-
trol group. The weight of the liver, brain and the testis 
in the treated group litters were also significantly de-
creased. Further, in these litters, a significant elevation 
in the lipid peroxidation level was observed in the tis-
sues of liver, brain, kidney and testis. 
 
 

Discussion 
In the present study, ethanol intoxication also produced 
a significant increase in the body weight in the mother 
rats. Further, prenatal exposure of alcohol also resulted 
in the reduction of various organ weights and at the 
same time, the lipid peroxidation levels of these tissues 
were increased. This result of the present study was in 

agreement with the present day hypothesis as “the oxid-
ative stress is the attractive possible mechanism for the 
alcohol induced tissue damage associated with the fetal 
alcohol syndrome”.  
 
 
Table 1.  Body weight changes in mother rats after ethanol 
injection for 15 days 
 

Parameters Day 1 Day 15 

Control group 136.66 ± 5.16 168.00 ± 4.00 

Treated group 134.62 ± 4.24 NS 196.66 ± 15.05* 

Day 1 control group versus treated group and NS 
Day 15 control group versus treated group *P< 0.0001 
NS = Not significant 
 
 
 
 

 
 
Figure 1.  Comparison of birth weight of litters in control group 
and treated group after gestational ethanol exposure. 
*P<0.0001; control group versus treated group 
 
 
 

 
 

Figure 2.  Comparison of number of litters in control group 
and treated group after gestational ethanol exposure. 
*P<0.0001; control group versus treated group 
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Figure 3.  Comparison of different organ weight of the litter in 
control group and treated group. * P<0.0001; control group 
versus treated group 
 
 

 
 
Figure 4.  Comparison of tissue lipid peroxidation level in 
different organs of the litters in control group and treated 
group. * P<0.0001; control group versus treated group 
 
 

Chronic alcohol consumption leads to several me-
tabolic disorders including hepatic and extrahepatic 
diseases.16 It could be possible that due to hepatic meta-
bolic disorders, the plasma protein synthesis may be 
decreased. The resultant decrease in oncotic pressure 
leads to generalized edema; might be the cause of in-
crease in the body weight in the treated mother rats. 
Ethanol exposure in adult animals and humans has 
shown to elicit significant inhibitory effects on the func-
tion of male reproduction but consequences of ethanol 
exposure on early postnatal testis development are not 
known. Free radical production and lipid peroxidation 
are the important mediators in testicular physiology and 
pathology.23 Reactive oxygen species (ROS) have been 
proposed as a major factor affecting male reproductive 
capacity.24-26 The testis has been shown to be highly 
susceptible to ethanol as it crosses the blood testis bar-
rier.27 In the present study there was a significant reduc-
tion in the testicular weight and a significant increase in 
the lipid peroxidation level in the litters exposed to pre-
natal ethanol compared to the control group. This ob-
servation shows that the increase in the prenatal ethanol 
exposure might have produced oxidative stress which 
might lead to functional abnormalities.  

The increased lipid peroxidation level observed in 
the other organs such as brain , liver, kidney in this 
study indicates that possibly in these organs also the 
alcohol induced organ damage may be mediated 

through the oxidative stress. As the brain processes 
large amounts of O2 in a relatively small mass, and has a 
high content of substrates available for oxidation (i.e., 
polyunsaturated fatty acids and catecholamine) in con-
junction with low antioxidant activities, making it ex-
tremely susceptible to oxidative damage.   
 
Conclusions 

In summary the present study indicate that ethanol 
intoxication during the gestational period in female rats 
induced oxidative damage in the litters; which might be 
related to the oxidative stress or insufficiency of the 
protective antioxidants in the early prenatal period. The 
present study confirms the formation of free radicals in 
the prenatal period due to the gestational exposure of 
ethanol which might be a contributing factor for fetal 
alcohol syndrome.  
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