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 Introduction: Elevated circulating total homocysteine concentrations are associated with 

a higher prevalence of ischemic heart disease and it seems to be related to ethanol 
consumption. So, the aim of present study was to investigate the effect of exposure to 

acute (70%) and chronic (%10) evaporated ethanol in embryonic stage on plasma 

concentration of homocysteine in new hatching chick. Methods: Forty five fertilized 
eggs were used. Eggs were divided in 3 groups, 1- Control 2- experimental that acute 

exposure to ethanol 3- experimental that chronic exposure to ethanol. Plasma 
concentration ofhomocysteine were measured with the biochemistry 

(enzymatic)method. Data were analyzed by one-way ANOVA and Duncan as post-hoc. 

The level of significant was considered P < 0.05. Results: Exposure to acute ethanol 
significantly (P < 0.05) decreases plasma concentration of homocysteinein new 

hatching chick, but exposure to chronicethanol did not any significant effect on plasma 

concentration of homocysteine in new hatching chick. Conclusion: Present results 
indicated that exposure to acute ethanol by evaporated in embryonic stage of chicken 

can change the plasma concentration of homocysteine. 
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INTRODUCTION 

 

 Hyperhomocysteinemia is an independent risk factor for cardiovascular disease such as ischemic disease, 

stroke and myocardial infarction, and arterial and venous thrombotic events [14]. Disturbance of maternal and 

fetal homocysteine metabolism has been associated with fetal neural tube defects, Homocysteine is an amino 

acid that is involved in several key metabolic processes, including the methylation and sulphuration pathways 

[5]. 

 Chronic alcoholism in humans is associated with the development of hyperhomocysteinemia, among the 

causes of hyperhomocysteinemia is depletion of folate, vitamin B12, or vitamin B6 [15]. Vitamin B12 is an 

essential cofactor in homocysteinemeta bolisem to methionine and vitamin B6 by cystathionine ϐ synthase 

converts homocysteine to cystathionine [10].  Alcohol intake disorders absorption of these vitamins and there 

for decrease of these materials can increases plasma concentration of homocysteine [6]. 

 On the other hand many of the effects of alcohol is through of its product acetaldehyde(9).Acetaldehyde is 

established from alcohol dehydrogenase in liver [11]. This material causes defection ofmethionine synthase that 

converts homocysteine to methionine and there for decreases concentration of homocysteine [2]. Alcohol intake 

produces furtheracetaldehyde by P450-2E1 and increases plasma concentration of homocysteine [12]. 

According to some researches, there is special relation between plasma homocysteine and rate of alcohol 

consumption and it’s plasma density. so that, it has been reported significant decrease of homocysteine 

concentration in alcoholic patients after alcohol withdrawal [4,8]. 

 There are many literature data that linking ethanol concentration in acute and chronic form of consumption 

to an alteration of plasma homocysteine, but a few study were done on the effect of acute and chronic ethanol 

abused on new borne of alcoholic mothers even in experimental animals. On the other hand it seems that 

conversion pattern of methionine to homocysteine is similar in mammals and birds [7]. The aim of present study 

is the effects of exposure to both acute and chronic ethanol on chick plasma concentration of homocysteine in 

new hatching chick. 
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MATERIAL AND METHODS 
 

 Forty five Cubb's fertilized eggs were purchased from Fars Company of chicken were used. Eggs were 

randomly divided into three groups of 15 each: 1 - Control group: 15 eggs, cotton dipped in clean water and 

remove surface contaminants, and then incubated in normal conditions of temperature (37.2-37.7 C) and 

humidity set (60 % - 70 %) and put the chicks hatched after 21 days, the chicks were sacrificed; plasma was 

collected from the jugular vein of the neck and frozen the samples. 2- chronic group: 15 eggs, in normal 

conditions similar to control, but the difference is that humidity produced by ethanol 10% instead of water in 

control group during 21 days. the chicks were sacrificed, plasma was collected from the jugular vein of the neck 

and frozen the samples. 3 - Acute group: 15 eggs, in normal conditions similar to control, but the difference is 

that humidity produced by ethanol 70% on days 6, 13 and 20 of incubation instead of water. The chicks were 

sacrificed, plasma was collected from the jugular vein of the neck and frozen the samples. In the samples 

obtained from each group, the level of Homocysteine were measured by biochemistry (enzymatic) method. 

 SPSS software was used for data analysis. Data were analyzed by one way ANOVA and Tukey as post-hoc 

test. Significance level (P <0.05) is considered. Data are presented as mean ± standard error in the results 

section. 

 

Results: 

 Our data were shown that acute exposure to ethanol in embryonic stages significantly (P<0.05) decrease 

plasma concentration ofhomocysteine in newborn hatching chick; but chronic exposure to ethanol in embryonic 

stages did not significant effect on plasma concentration ofhomocysteine in newborn hatching chick (figure 1). 

 

Discussion: 

 In the present study, exposure to acute ethanol in embryonic stages caused a significant decreases plasma 

concentration of homocysteine in new hatchingchick. Ayaori et al reported that After 4 weeks of alcohol 

withdrawal in healthy men, the levels of serum homocysteine did not change [1]. Stickel et al studies indicate 

that chronic alcohol consumption produces hyperhomocysteinemia in rat by a mechanism that is related to 

interference with one-carbon metabolism [15]. 

 Walcher et al  reported that ethanol-induced increased endogenous homocysteine levels in developing chick 

brain [17]. Van der Gaag et al have proved that serum homocysteine increases after moderate consumption of 

red wine and spirits [16]. Barak et al have shown that chronicethanol consumption increases homocysteine 

accumulation inhepatocytes by impairing in methionine synthetize activity[13]. On the base of some studies, 

homocysteine has antioxidant role that is resulting from its thiolgroupe [13,14]. 

 

 
 

Fig. 1: Effect of acute and chronic ethanol on plasma concentration ofhomocysteine in new hatching chick. 

Different character represented significant difference at P<0.05. 
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