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Summary: Kinetic properties of human hair root glucose-6-phosphate dehydrogenase and 6-phosphogluconate
dehydrogenase were studied in order to optimize the assay of these enzymes in lysates from single hair roots. In
contrast to previously reported methods, an excess of purified 6-phosphogluconate dehydrogenase was added to the
glucose-6-phosphate dehydrogenase reaction mixtures, thus allowing a more exact quantification of glucose-6-phos-
phate dehydrogenase activity. Although enzyme histochemical techniques suggest a similar distribution of hair root
glucose-6-phosphate dehydrogenase and 6-phosphogluconate dehydrogenase, enzyme assays on hair root segments
after microdissection nevertheless indicate differences in the distribution of these enzymes. Upon storage a gradual
drop in the activity of both hair root enzymes was found, but the rate of decrease in enzyme activity was about
equal: the enzyme activity ratio was, therefore, not affected. This opens interesting possibilities for mailing hair
roots for screening purposes without any special precautions.

Glucose-6-phosphatdehydrogenase-Mangel: Biochemische und histologische Untersuchungen an Haarwurzeln zum
Ubertriger-Nachweis

Zusammenfassung: Die kinetischen Eigenschaften von Glucose-6-phosphat- und 6-Phosphogluconatdehydrogenase
in Haarwurzeln des Menschen wurden untersucht, um die Bestimmung dieser Enzyme in Lysaten einzelner Haar-
wurzeln zu optimieren. Im Gegensatz zu frither veréffentlichten Methoden wurde den Bestimmungsansitzen fiir
Glucose-6-phosphatdehydrogenase ein Uberschuf an 6-Phosphogluconatdehydrogenase zugefiigt, was eine genauere
Quantifizierung der Glucose-6-phosphatdehy drogenase erlaubt. Obwohl enzymhistochemische Untersuchungen eine
glelchmaﬁnge Verteilung von Glucose-6-phosphatdehydrogenase und 6-Phosphogluconatdehydrogenase annehmen
lassen, zeigen Enzymbestimmungen an Haarwurzelsegmenten nach Mikrodissektion Unterschiede in der Verteilung
dieser Enzyme. Nach Lagerung wird ein allméhlicher Abfall der Aktivitit beider Haarwurzel-Enzyme gefunden; der
Grad der Verminderung der Enzymaktivitdt war etwa gleich: das Verhiltnis beider Enzymaktivititen war deshalb
nicht betroffen. Dies eroffnet interéssarite Moglichkeiten fiir den Vérsand von Haarwurzeln fiir Screening-Untersu--
chungen ohne jede besondere Vorsichtsmafinahmen.

Introduction certain drugs or foods (1—3). Glucose-6-phosphate
Glucose-6-phosphate dehydrogenase (EC 1.1.1.49) dehydrogenase deficiency has also been implicated in the
deficiency is.an X-linked inherited enzyme defect, aetiology of severe neonatal jaundice leading to kernic-
associatéd with haemolytic anaemia, upon ingestion of terus (4—8). Heterozygous female carriers of the
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Tab. 1. Fraction of total activity in human hair root segments
after microdissection.

Glucose-6-phosphate  6-phospho-
dehydrogenase gluconate
dehydrogenase
Upper sheath (n=5) 0.25 + 0.04 .0.42+0.03
Lower sheath (n=5) 0.33 +0.03 0.32+0.02
Bulb (n = 5) 0.42 + 0.05 0.26 + 0.02

the enzyme in the dissected parts of the hair root, or
conversely it may indicate that the quantitative aspects
of the histochemical method need to be studied in more
detail.

The finding that the 6-phosphogluconate dehydrogenase
distribution does not parallel the glucose-6-phosphate
dehydrogenase distribution when studied by enzyme
assay after microdissection of the hair root, suggests

that 6-phosphogluconate dehydrogenase may not be the
ultimate choice as a reference enzyme. However, since
this enzyme is functionally closely related to glucose-6-
phosphate dehydrogenase it is conceivable that in hair
root cells deficient for glucose-6-phosphate dehydro-
genase activity there is a compensatory increase in 6-
phosphogluconate dehydrogenase activity, which results
in an improvement of the discriminatory value of the
glucose-6-phosphate/6-phosphogluconate dehydrogenase
activity ratios. It seems, therefore, not justified to reject
6-phosphogluconate dehydrogenase as a reference enzyme
completely, but it remains to be established which enzyme
is best suited as a reference enzyme in hair root analysis

for carrier detection of glucose-6-phosphate dehydrogenase

deficiency.
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Storage experiment

Table 2 reveals that human hair roots can be stored for
3 days without any precaution with little loss of the
activities of glucose-6-phosphate dehydrogenase and 6-
phosphogluconate dehydrogenase. Both enzymes then
gradually decrease in activity at approximately the same
rate. The enzyme activity ratio remains, therefore, un-
affected even after 10 days. Because their enzymes
(present study, 19, 20, 21) are relatively stable, hair roots
seem to be an attractive biopsy material for screening
purposes: they might be collected in one place and
without any precautions be mailed to laboratories
where the enzyme assays can be carried out.

Tab. 2. Effect of storage on human hair root glucose-6-phosphate
dehydrogenase and 6-phosphogluconate dehydrogenase.

Relative activity
Days Glucose-6-phos- 6-phospho-
phate dehydro- gluconate
genase dehydrogenase
0 1.00 1.00
3 0.93 091
7 0.77 0.78
10 0.72 0.71
14 0.51 0.60
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