
PHENYLKETONURIA 

 

Many inherited disorders are, like the white flowers of Mendel’s pea plants, the result of the 

coming together of two recessive alleles. Individuals heterozygous for the gene are usually 

symptom-free; in the heterozygote enough of the particular protein is produced from the normal 

allele to make up for the recessive one, which codes for either a defective, poorly functioning 

polypeptide or for none at all. Thus, the clinical symptoms show up only in the recessive 

homozygote. One of the best-studied examples of a genetic disorder inherited as a Mendelian 

recessive is phenylketonuria , or PKU , as it is commonly known. Individuals with this disease lack 

of an enzyme that plays a critical role in the breakdown of the amino acid phenylalanine. When 

this enzyme is missing or deficient, phenylalanine and its abnormal break down products 

accumulate in the bloodstream and urine. These substances are harmful to the cells of the 

developing nervous system. Without treatment, the result is profound mental retardation and a life 

span of little more than thirty years. About 1 in every 15,000 infants born in the United States is 

homozygous for this allele, which is most common among individuals of Northern European 

extraction. It is not yet known how the high levels of phenylalanine and derivative compounds 

bring about the tragic neurological symptoms. However, the knowledge we do have is enough to 

effectively treat infants with PKU and prevent symptoms from appearing. Most countries now 

require routine tests of all newborn babies in order to detect PKU homozygotes. Those identified at 

birth are put on a special diet containing low amounts of phenylalanine – enough to supply dietary 

needs but not enough to permit toxic accumulation. After decades of experience, it is clear that 

low phenylalanine diets, maintained for at least the first six years of life (when brain development 

is still in progress), allow PKU homozygotes to develop normally. More recently, a biochemical test 

has been developed that, in conjunction with amniocentesis, allow the detection of the disease in 

the developing fetus. In such cases, the mother-to-be is placed on a low phenylalanine diet for the 

remainder of her pregnancy, thus protecting her child from any early effects of PKU. 

 

 [Adapted from Helena Curtis & N. Sue Barnes, Invitation to Biology - Fifth Edition, Worth 

Publishers.] 


