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DESCRIPTION

Fetal Alcohol Syndrome (FAS) is a condition that results from 
prenatal exposure to alcohol. It primarily affects the 
development of the fetus, leading to a range of physical, 
cognitive, and behavioral abnormalities. While FAS is a complex 
medical condition with multiple factors involved, including 
genetic susceptibility and the timing and amount of alcohol 
exposure, it is not directly related to organic chemistry reactions 
or compounds. FAS is considered as a leading cause of 
intellectual disabilities and developmental disorders that are 
entirely preventable by avoiding alcohol during pregnancy.

Effects of fetal alcohol syndrome

Physical characteristics: Individuals with FAS may exhibit 
distinctive facial features, which can include a smooth philtrum 
(the area between the nose and upper lip), a thin upper lip, and 
small eye openings. These facial characteristics are not present in 
all cases but are commonly associated with FAS.

Growth deficiency: Children with FAS often have growth 
deficiencies, both in terms of weight and height, compared to 
their peers.

Central nervous system abnormalities: FAS can lead to 
significant damage to the central nervous system, resulting in 
intellectual disabilities, learning difficulties, and developmental 
delays. Affected individuals may struggle with problem-solving, 
impulse control, and social interactions.

Behavioral issues: Individuals with FAS may exhibit behavioral 
problems such as hyperactivity, impulsiveness, attention deficits, 
and difficulty with social skills. They may also experience mental 
health challenges, including depression and anxiety.

Organ damage: Prenatal alcohol exposure can harm various 
organs, including the heart, kidneys, and liver, leading to 
structural and functional abnormalities.

Sensory and motor problems: Sensory processing difficulties 
and motor coordination problems are common in individuals 
with FAS.

Chemistry of alcohol metabolism

While the chemistry of alcohol metabolism is relatively 
straightforward, the impact of prenatal alcohol exposure on fetal 
development is a complex medical and developmental issue that 
extends beyond organic chemistry reactions. Pregnant women 
should always consult with healthcare professionals for guidance 
on maintaining a healthy pregnancy and avoiding substances 
that can harm the fetus. It is essential to understand how alcohol 
(ethanol) is metabolized in the body and how its consumption 
during pregnancy can harm the developing fetus.

Metabolism of ethanol: When a person consumes alcohol 
(ethanol), it is metabolized primarily in the liver through a series 
of chemical reactions involving enzymes. The primary enzyme 
responsible for ethanol metabolism is Alcohol Dehydrogenase 
(ADH). ADH converts ethanol into acetaldehyde, which is a 
toxic compound.

Ethanol (C2H5OH) + ADH → Acetaldehyde (CH3CHO)

Acetaldehyde toxicity: Acetaldehyde is highly toxic and can 
cause cellular damage. It is further metabolized by another 
enzyme called Aldehyde Dehydrogenase (ALDH) into acetic acid, 
which is eventually broken down into carbon dioxide and water. 
However, in the case of excessive alcohol consumption, 
acetaldehyde can accumulate in the body.

Acetaldehyde (CH3CHO) + ALDH → Acetic Acid (CH3COOH)

Pregnancy and FAS: During pregnancy, if a mother consumes 
alcohol, it can cross the placental barrier and expose the 
developing fetus to ethanol and acetaldehyde. The fetus's 
immature metabolic system is less efficient at metabolizing these 
compounds, leading to their accumulation in fetal tissues. The 
toxic effects of acetaldehyde and ethanol on the developing fetus 
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is essential to seek medical and developmental evaluations and 
guidance from healthcare professionals. It's important to note 
that the specific mechanisms and effects of alcohol on fetal 
development are complex and can vary based on various factors, 
including the timing and amount of alcohol exposure, genetics, 
and individual differences. FAS is a preventable condition, and 
the most effective way to prevent it is to avoid alcohol 
consumption during pregnancy.

Aloor B

can interfere with normal organ development, especially the 
brain and central nervous system, leading to the physical and 
cognitive abnormalities associated with Fetal Alcohol Syndrome.

CONCLUSION 

Early diagnosis and intervention are significant for individuals 
with FAS or FASD to receive appropriate support, therapy, and 
educational services to help them reach their full potential.  It  is 
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