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Phenylketonuria (PKU) is an inborn error of metabolism that results in decreased metabolism of the amino acid phenylalanine.Phenylketonuria is a genetic disorder inherited from a person's parents. It is due to mutations in the PAH gene, which results in low levels of the enzyme phenylalanine hydroxylase. This results in the buildup of dietary phenylalanine to potentially toxic levels. It is autosomal recessive, meaning that both copies of the gene must be mutated for the condition to develop.

SYMPTOMS

PKU symptoms can range from mild to severe.
•Untreated PKU can lead to intellectual disability, seizures, behavioural problems, and mental disorders.
 •It may also result in a musty smell and lighter skin.
 •A baby born to a mother who has poorly treated PKU may have heart problems, a small head, and low birth weight.
• Stunted growth
• Hyperactivity
The damage done to the brain if PKU is untreated during the first months of life is not reversible.

GENETICS

PKU is an autosomal recessive metabolic genetic disorder. As an autosomal recessive disorder, two PKU alleles are required for an individual to experience symptoms of the disease. For a child to inherit PKU, both the mother and father must have and pass on the defective gene. If both parents are carriers for PKU, there is a 25% chance any child they have will be born with the disorder, a 50% chance the child will be a carrier, and a 25% chance the child will neither develop nor be a carrier for the disease.

PATHOPHYSIOLOGY

PKU is characterized by homozygous or compound heterozygous mutations in the gene for the hepatic enzyme phenylalanine hydroxylase (PAH), rendering it nonfunctional.This enzyme is necessary to metabolize the amino acid phenylalanine (Phe) to the amino acid tyrosine (Tyr). When PAH activity is reduced, phenylalanine accumulates and is converted into phenylpyruvate (also known as phenylketone), which can be detected in the urine.
When Phe cannot be metabolized by the body, a typical diet that would be healthy for people without PKU causes abnormally high levels of Phe to accumulate in the blood, which is toxic to the brain. 
Phenylalanine is a large, neutral amino acid (LNAA). LNAAs compete for transport across the blood–brain barrier (BBB) via the large neutral amino acid transporter (LNAAT). If phenylalanine is in excess in the blood, it will saturate the transporter. Excessive levels of phenylalanine tend to decrease the levels of other LNAAs in the brain. As these amino acids are necessary for protein and neurotransmitter synthesis, Phe buildup hinders the development of the brain, causing intellectual disability.

TYPES
There are two main types, depending on whether any enzyme function remains.
1.classic PKU- 
The most severe form of this disorder is known as classic PKU. Classical PKU, and its less severe forms "mild PKU" and "mild hyperphenylalaninemia" are caused by a mutated gene for the enzyme phenylalanine hydroxylase (PAH), which converts the amino acid phenylalanine ("Phe") to other essential compounds in the body, in particular tyrosine. Tyrosine is a conditionally essential amino acid for PKU patients because Tyrosine is necessary for the production of neurotransmitters like epinephrine, norepinephrine, and dopamine.

Classic PKU affects myelination and white matter tracts in untreated infants; this may be one major causse of neurological problems associated with phenylketonuria. 
2. variant PKU

DIAGNOSIS

PKU is commonly included in the newborn screening panel of many countries, with varied detection techniques. Most babies in developed countries are screened for PKU soon after birth.Screening for PKU is done with bacterial inhibition assay (Guthrie test), immunoassays using fluorometric or photometric detection, or amino acid measurement using tandem mass spectrometry .

TREATMENT

PKU is not curable. However, if PKU is diagnosed early enough, an affected newborn can grow up with normal brain development by managing and controlling phenylalanine ("Phe") levels through diet, or a combination of diet and medication.
DIET
People who follow the prescribed dietary treatment from birth may have no symptoms. The diet requires restricting or eliminating foods high in Phe, such as soybeans, egg whites, shrimp, chicken breast, spirulina, watercress, fish, nuts, crayfish, lobster, tuna, turkey, legumes, and low fat cottage cheese.
NUTRITIONAL SUPPLEMENTS
Supplementary "protein substitute" formulas are typically prescribed for people PKU (starting in infancy) to provide the amino acids and other necessary nutrients that would otherwise be lacking in a low-phenylalanine diet. Tyrosine, which is normally derived from phenylalanine and which is necessary for normal brain function, is usually supplemented.
ENZYME SUBSTITUTES
An enzyme substitute called pegvaliase which metabolises phenylalanine. It is for adults who are poorly managed on other treatments.
