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From studies such as that of Scriver er @0 1t has become apparent that heredi-
tary metabolic disorders constitute a signiticant part of the patient caseload in pediatric
hospitals. Although prenatad dingnosis can often be obtained i high-risk subjects. for
adequatte diagnosis of these metabolic disorders betore the onset of chinical disease 1t
i~ necessary to serecn the entire populaiton at riske that is ol newborn ifuants,

Most states and provinees have mandatory screening programmes tor phemi-
ketonuria, but the cost of o specific screening programme For cach of the disorders of
amino acid metabolism would be prohibitive and unjustified inview of their rarin.
~o a stmple non-specitic screening programnie to detect as many abonormaliiies s pos-
sible is desirable. Inseveral states and provinees. this testing is performed by ihin-fayer
or paper chromatography® " and we behieve that our technigue offers advantages over
those previowsly descerited.

The method described is o moditication of that of Cullev!® for the sereening ot
metabotic errors involving aminoe actd metabolism. Qur technigue s more rapid and
sensitive than paper chromatography. and the samiple requared 15 o small filter paper
dise impresnated with dried blood which is processed without deproteinisation, The
dises are applicd manually, but an automated device such i that used tor the Guihrie
test' could be usced in provessing farpe numbers of samples.

EXPERINMENTAL

Merterials

We have obtained optimum resules with chromatography on 20em - dom
elass plates und a mixture ot cellulose ™™ (I8 g silica gel G77 (12 gyand distilled water
(120 mly as wsed inoour urine screening programme. The clution solvent was Y8

cthanol-28"  ammonia- distilled water (18:1:1) and the separastion solvent a-butanol-

acetic actd-water (13:3:5) The color reagent was 02% minhyvdrin in 98 Y ethanol (93
mby and 1*, cadmium acetate i acetic acid (3 mi)
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Fig. 1. Three standard dises. six abnormal blood dises and thirteen normad blood discsona 20 - 10

cm plate.

Method ~ ,

A strip of double-summed  L-in. Scotch ® tape is applied . lengthwise on u
20 - 38 cm plain glass plate 2 cem from the edge. Using a hand leather punch. discs
ol blood are prepared from the sample tilter paper and are applied to the gummed tape
at 2-cemointervads: agam, the automatic punch?? could be used here.
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NOTES

Elution
The glass plate with the disc is then lowered on to a thin-layer chromatography

(TLC) plate and held n place with clips: the two plates are placed in the eluting sol-
vent which is allowed to migrate about 4cm: the plain glass plate with the paper disc
is then removed: and the TLC plate is dried for Sminat 70 in a forced air circulation

oven.

Chromatograply
Separation of the amino acids 1u.omphshz.d with a double [‘I‘ll“rdlloll in the

separating solvent. The ammonia us i for the clution gives a strong yellow back-
ground to the TLC plate: this can be eliminated by heating the plate for 10 min at 100

between and after migration. After spraying the color reagent. the plate is heated at
100" tor 20 min to develop the colors.

DISCUSSION

With this technique 360 samples can be processed and the results read in a
single working day. Using an automatic spreading device” enough plates for 2000
samples and standards can be prepared in 2 h. but with fewer samples a simpler and
less expensive manual spreader can be used. The cost of materials and reagents is less
than ten cents per sample: thus the technique compares very tavourably with paper
chromatography in terms of cost. With the use of a semi-automatic punch and disc
distributor. a very large work load can be accomodated with minimal technical sup-
port. and the positive retention of the discs by the gummed strip ensures that the discs
cannot be lost or misplaced. The Scotch tapeappears to be inert to the solvents used.
and shows no eflect on migration or staining of the amino acids. '

CWith the use of standards (paper discs impregnated with amino acid solutions)
alterations in the blood amino acid pattern can be readily scen. and the sensitivity is
adequate tfor screening of newborns. The collection of blood on filter paper has been
shown to be simple and quantitative. and the amino acid content of the dried blood
remains stable for long periods. Paper impregnated with urine can be used instead of
blood although the variability of the amino acid content is obviously greater.

The illustrations show adequate separation of the amino acids and sensitivity
is such that moderate increases in amino acids can be readily detected (Figs. 1 and 2).

In summary. we teel that this method 1s'more rapid and gives better resolution
than paper chromatography for the amino acids in blood or in urine. By simple moditi-
cations the method could be used in chromatography of other compounds of biological
interest such as carbohydrates. In particular. we teel that the method s particularly
amenable to semi-automated processing in large-scale surveys.
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