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During screening of mentally retarded persons in
Northern Ireland for metabolic disorders using
simple qualitative tests and two-way paper chro-
matography, two sisters were discovered to be ex-
creting homocystine, a previously unrecognised
metabolic error. [The Science Citation Index (SCI®)
and the Social Sciences Citation Index® (S5CI®) in-
dicate that this paper has been cited in over 195
publications since 1962]
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“in the 1950s, while working in a
children’s hospital laboratory, I became in-
terested in developing paper chromato-
graphic techniques to screen patients with
suspected amino acid disorders. In 1959, |
was given a research grant to extend this
work and screen the mentally retarded pop-
ulation of Northern ireland for metabolic er-
rors. During this research, two sisters were
discovered who appeared to be excreting
cystine in their urine. | had the opportunity
to examine the children and was impressed
by the similarity and unusual nature of their
symptoms, i.e., mental retardation, fits, ec-
topia lentis, and skeletal abnormalities (they
both later died as a resuit of thrombotic epi-
sodes).

“Chromatographic examination of urine
specimens which had shown a normal amino
acid pattern when fresh, after two weeks’
storage, revealed large spots in the cysteic
acid position. The urine was also found to
give a positive nitroprusside/cyanide test,
suggesting the presence of a sulphur-con-
taining amino acid. It is known that the phe-
nol solvent which we used is detrimental to
thiol groups but not to the oxidised product.
This would explain the presence of the nor-
mal amino acid pattern on the fresh speci-
men of urine. As it is unusual to find a spe-

cific cystinuria without the presence of the
basic amino acids lysine, orithine, and argi-
nine (all three were absent in these children),
and as | did not possess an amino acid ana-
lyser, the specimens were sent to Dent at
University College, London. In the mean-
time, the children were given a cystine load.
On examination of the postload urines using
large size chromatography paper and oxidis-
ing with hydrogen peroxide, two spots were
evident, one of which co-chromatographed
with cysteic acid. Dent, while first confirm-
ing our finding of cysteic acid, telegraphed
excitedly a few days later that what we had
was homocysteic and not cysteic acid.

“This experience highlights the fact that
no one person is responsible for any new dis-
covery. The children were referred to me by
Claude Field, paediatrician, because he sus-
pected the presence of an inherited meta-
bolic disorder. My colleague and mentor
D.W. Neill, senior biochemist, encouraged
me to pursue the investigation, and Dent
and his co-workers with their expertise in
amino acids were responsible for the un-
doubted identification of homocystine. Oth-
er patients were discovered in Northern tre-
Jand and a typical clinical picture emerged.

“In" 1964, Mudd et al' reported that
homocystinuria was due to inactivity of cys-
tathionine synthase {CS), an enzyme on the
trans-sulphuration pathway which converts
homocystine to cystathionine. Since then,
three genetically determined enzyme de-
fects are now known in the remethylation
pathway from homocystine to methamine.
(For a review of homocystinurias, see refer-
ence 2.} .

“Treatment initially was by giving a low
methionine diet, then Barber and Spaeth3 in
1967 reported three patients on a normal
diet who responded biochemically to phar-
macological doses of B, thus establishing
the original form of homocystinuria as an
early example of a vitamin dependent in-
born error. About 40 percent of our patients
are B responsive. The reason for this often
quoted reference is therefore because we
were the first group to discover CS homocys-
tinuria. Later in 1962, Gerritsen, Vaughn,
and Waisman?® described the first North
American patient.”
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