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CLIN. CORR. 12.6
DISORDERS OF TYROSINE METABOLISM

TYROSINEMIAS

The absence or deficiency of cytosolic tyrosine transaminase
(tyrosine aminotransferase, TAT) is responsibie for the accu-
mulation and excretion of tyrosine and metabolites including
N-acetyltyrosine, p-hydroxyphenylpyruvate, p-hydroxy-
phenyllactate, p-hydroxyphenylacetate, and tyramine. Since
p-hydroxyphenylpyruvate, the presumed precursor of some
of the other products, is also the product of the transaminase,
it is likely that these products come from mitochondrial tran-
saminases or oxidases in extrahepatic tissues. The disease is
characterized by eve and skin lesions, and most but not all of
the cases reported have been mentally retarded. This condi-
tion is called oculocutaneous or type 11 tyrosinemia.

Type I, hepatorenal tyrosinemia, is a more serious dlsease
involving liver failure, renat tubular dysfunctlon rickets, and
polyneuropathy in addition to excretion of tyrosine, other

"amino acids, and other metabolites. All of this appears to be
caused by a deficiency of fuma:ylacctoacetate hydrolase. For
unknown reasons there is an increased nsk of hcpatoma de-
velopment in children with tyrosinemia.-

Deficiency " of p-hydroxylphenylpyruvatc omdasc is bc— :

" lieved to be rcsponmble for neonatal tyrosmcrma which is
usually a temporary condition and i 111 sOme cases responds to
ascorbic- acid, gwen on the hypothcs1s that this compound"

protects the enzyme from’substrate inhibition.
' The very different. consequences of dcﬁc1cnc1cs at various

points in tyrosine metabolism show the necc551ty of analyzing. -
- all of the factors that might be relevant and avoiding a simplis- -

tic explanation. Interruption of the pathway at homogentisate 5 ochrc color- Sccn in the hght mlcroscope Plgmeﬂt dcpos1t1on. _

: 1s thought fo be responsﬂ)le for the a:thntls that dcvclops=_m'_

reactive compound, and it does not alter any enzyme before it
is excreted. In contrast, in the absence .of its hydrolase, fu- - .~
marylacctoacetatc accumulation causes ma.leylacetoacctate :
to accumulate as well and this.is chemically reactive; espe-

. oxidation causes this compound t0. accumulate without any
other metabolic effects. Homogennsatc is not an mtrmsmally

cially combining with sulﬂlydryl compounds. Another toXic
compound, succinylacetone, has been suggested as a second-

ary product of fumarylacetoacetate metabolism that might be .
responsible for some of the biochemical lesions in this dis-

€ase.

" ALBINISM

Skin and hair color are controlled by an unknown number of
genetic loci in humans; in mice 147 genes have been identified
in color determination. It is not surprising, therefore, that skin
color exists in infinite variations and also that formation of
pigment can be interfered with in many ways. Many condi-
tions have been described in which the skin has little or no
pigment, but the chemical basis is not established for any
except classical albinism, In this condition the enzyme tyro-
sinase is deficient and melanin is not formed. Lack of pigment
in the skm makes albinos sensitive to sunlight, which may’
cause carcinoma of the skin in addition to burns; 1ack of pig-

..ment inthe eyes causes photophobia. Lack -of eye pigment

does .not imply impaired eyesight; a dcscnpnon of albinos

. among American Indians in 1699 mdlcated that theu‘ v151on at
- mght was supcnor to normal

_ ALCAPTONURIA

The. first. conchtlon to bc ldcntlﬁcd as an “mbom error- of

_ metabolism™ was alcaptonuria. Peoplédeficient in ‘homogenti--
o sate omdasc excrete almost all mgcstcd tyrosmc ‘as homogen— .
 tisic acid in‘theirurine. This hyd.roqumonc is colorless but on'

smdmg it: autoomdxzes to thc corrcspondmg qumonc whxch

'polymenzcs to form an mtcnscly dark color Concern about_

Fellman, J. H., Varbellinghen, P. I., Jones, R. T. and Koler, R. D.
Soluble and mitochondrial tyrosine ‘aminotransferase. Relationship to
human tyrosinuria, Biochemistry 8:615, 1969; and Kv1ttmgen, E. A,
Hereditary tyrosinemia type L. --A.n overview. Scand. J, Cim Lab

' Irwesl 4627 1986. *
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i j" U VIl £ N atom of the side chain by a copper-containing enzyme located in chromaf-
fin granules. Some of the product, norepinephrine, is stored in secretor
Opprog ;. . e ’ y
PP ¢ -«f?hﬂ '”“’“ HT})'O 33e granules until the cells are stimulated to release the hormone into the
blood. The larger part of the norepinephrine is methylated by a relatively
UI’ P ) 4 \ ’ y
Sutten 1;.‘ me e L 2 in [ /J J J L nonspecific phenylethanolamine N-methyltransferase 1o become epineph-
rine, which 1s also stored in the chromaffin granules. Epinephrine and
YOy ST i@ns 4 on thg . _ : pinep
, j wz‘b Grtan ~,) norepinephrine are hormones known collectively as catecholamines.
.| Norepinephrine is stored in vesicles in the termini of axons 1o be released
for synaptic transmission of nerve impulses. They affect the physiological
functions and metabolism of most organs very rapidly, at least in some
cases by stimulating the synthesis of cAMP.
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