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neonatorum
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Some drugs are known to induce
haemolysis in sensitive persons [1, 9,
6, 23, 35, 29, 19]. In such cases the
study of erythrocyte enzymes often
revealed a deficiency of glucose-6-
phosphate dehydrogenase (G-6-PD),
the enzyme which catalyzes the first
step of direct oxydation of glucose
[1, 7]. In normal erythrocytes this
process provides the cell with reduced
nicotinamide adenine dinucleotide
phosphate (NADPH?2), formerly called
reduced triphosphopyridine nucleo-
tide (TPNH), the compound necessary
for maintenance of a normal level of
reduced glutathion; this in turn plays
an important role in the integrity of
the red cell membrane. The deficiency
is genetically determined and trans-
mitted as a sex-linked gene with inter-
mediate dominance [5, 8]. The defi-
ciency occurs in most races, but with
various frequencies [3, 8, 14, 17, 30,
36], the gene frequency is rather high
in Negroes, while the defect is practi-
cally absent in Scandinavians. The
clinical manifestations may be differ-
ent in Negroes and non-Negroes [24].

Szabé and Virag [28] reported on a
case in Hungary and they performed
a screening study involving 404 per-

sons both healthy and with various
diseases. They also gave a detailed
description of the biochemical back-
ground of the disease.

The disorder sometimes leads to
severe haemolytic jaundice during the
early neonatal period [6, 10—15, 18,
21, 24—26, 32, 33]. We have attempt-
ed to assess the role of the defect in
icterus gravis.

Material

The material consisted of all newborns
with non-obstructive jaundice admitted to
our department between January 1, 1959,
and December 31, 1965. Patients with a
birth-weight less than 2500 g were excluded;
all neonates had had a maximal bilirubin
level higher than 14 mg per 100 ml (deter-
mined by the method of Jendrassik and
Grof). The enzyme determination took
place between March 1, 1966 and April
10, 1966, thus the youngest patient was
4 months, the oldest one 7 years old at
the time of investigation.

Method

We applied Tenz’s qualitative method
[31]. It is based on differential staining
of haemoglobin and methaemoglobin in the
erythrocyte. The normal red cell is able
to reconvert methaemoglobin to haemo-
globin by means of NADPH?2 sufficiently
produced by the direct oxydation of glu-
cose. G-6-PD deficient cells are not able to
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do so, therefore they can be distinguished
from the normal cells. In normal persons
this procedure results in a film of haemoglo-
bin-containing, well-stained erythrocytes
(Fig. 1). In the hemizygous G-6-PD defi-
cient male and in the homozygous deficient
female there are only “empty” cells to be
seen (Fig. 2). According to Lyon’s hypo-

Fig. 2
thesis [22] there are two different cell
populations in the heterozygous female:
enzyme activity in each cell depends on
whether the paternal or maternal X-chro-
mosome was genetically active in it.

Apart from this morphological ap-
proach, wedetermined the methaemoglobin
reducing capacity in each blood sample
in order to avoid possible subjective errors
in the evaluation of blood films; after ad-
ding NaN 02the methaemoglobin —haemo-
globin ratio was measured before and after
incubation in the presence of methylene-
blue and glucose.

Results

118 cases have been examined. 41
had A-0, 5 B-0, 3 A-B, 29 Rh incom-
patibility, 13 had both types of in-
compatibility. In 23 cases (19.4 per
cent) there was noblood group antago-
nism between mother and child
(Table 1). In none of these cases
were we able to demonstrate a par-
tial or complete deficiency of G-6-PD.

Discussion

In populations where the defect is
common, the enzymopathy plays an
important role among the causes of
neonatal jaundice. We do not exactly
know how this deficiency leads to
haemolysis in the newborn. It can be
ascribed to drugs taken by the mother
during late pregnancy, to unknown
maternal factors passing the placenta,
to the process of delivery (hypoxia,
acidosis) or to drugs administered to
the newborn (e.g. vitamin K).

The closest relation between neo-
natal jaundice and G-6-PD deficiency
has been described in Greece. Doxia-
dis et al. found the defect in 4.6 per
cent of the newborns. Jaundice devel-
oped in 34 per cent of the affected
newborns whereas in those with nor-
mal enzyme activity the incidence
amounted to 9.1 per cent [12].
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Table

Incompatibility Males Females Both sexes

A—0 i 22 19 41
B 0 i 3 2
A--B 0

Rh 16 13 29

8 5 13

21 3 24

3 0 3

Total.iii, 76 42 118

Although our material is not suffi-
cient for drawing conclusions valid for
the general population of Hungary, it
still permits the exclusion of a gene
frequency of 0.031 or higher at the 5
per cent level, and of 0.045 higher at
the 2 per cent level, had the sample
randomly been selected. Our material
was, however, composed assortatively,
it had been chosen from the general
population by the presence of a fre-
quent sign ofthe enzyme defect, name-

ly neonatal jaundice. We may there-
fore assume that the gene frequency
is much lower than that given above.
In spite of this, we feel that the defect
must be sought for in every case of
neonatal jaundice of unknown origin.

Summary

118 cases of previous Icterus gravis
neonatorum were reinvestigated for
G-6-PD deficiency. None of these
exhibited the disorder. It has been
concluded that the occurrence of this
enzymopathy must be rather low in
Hungary; the gene frequency is prob-
ably lower than 4.5 per cent.

Addendum. Since submitting this manu-
script a similar survey has been published
by J. Rosta et al. (Acta paediat. Acad. Sei.
hung. 8, 41, 1967.) Their examinations on
70 mature infants suffering from icterus
gravis of unexplained origin also led to
the conclusion that G-6-PD deficiency does
not seem to be a frequent cause of neo-
natal jaundice in Hungary.
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