Article

Some Aspects of Liver Function Status in G6PD Deficient
Neonates and Its Relationship with G6PD
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Abstract
Background: Neonatal jaundice is a common cause of newborn hospital admission. G6PD enzyme
defects is one of the factor to develop neonatal hyperbilirubinemia, which may be related to abnormal
liver function in this group of neonates. Objective: To observe some aspects of liver function status
by measuring serum bilirubin and alanine amino transferase levels in G6PD deficient neonates and
also their relationship with erythrocyte G6PD levels. Methods: The study was conducted on 30 male,
term neonates with G6PD deficiency in the Department of Physiology, Bangabandhu Sheikh Mujib
Medical University (BSMMU) between 1st July 2007 to 30th June 2008. For comparison age and sex
matched 30 apparently healthy neonates without deficiency (control group) were also included in the
study. Erythrocyte G6PD level was measured by Spectrophotometric method by using kit of Randox.
Alanine amino transferase level was done by Schumann and Klauke method. For statistical analysis
independent sample “t” test and Pearson’s correlation coefficient test were performed as applicable
by using SPSS for windows version-13 Results: In this study, significantly (p<0.001)higher level of
serum bilirubin & ALT were found in G6PD deficient group in comparison to those of non-deficient
group. Further more, serum bilirubin & ALT levels were negatively (r=-.671, (r=-.534) correlated with
erythrocyte G6PD level and it was statistically significant (p<<0.01) in G6PD deficient group. Again,
significant (p<0.05) positive (=+.429) correlation of serum bilirubin level was observed in non deficient
group. Whereas, non significant positive (r=+.041) correlations of ALT was found in non deficient
group. Conclusion: From the study results it can be concluded that higher level of alanine amino
transferaseand hyperbilirubinemia were present in GO6PD deficient neonates & increase serum bilirubin
and serum alanine amino transferase levels were associated with degree of GOPD enzyme deficiency.
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Introduction

lucose-6-phosphate dehydrogenase
G (G6PD) is an enzyme that catalyses the
first step of hexose monophosphate
shunt!. Glucose-6-phosphate dehydrogenase

deficiency is a genetically determined X-linked
disorder, primarily affects male. The prevalence
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of G6PD enzyme deficiency is high in Africa, the
South East Asia, the Mediterranean the Middle
East and also in population of the Indian
subcontinent?. Incidence of neonatal jaundice is
significantly higher in G6PD deficiency in
comparison to that of non deficient neonates.
Though most of the G6PD deficient subjects
show no symptoms but they are vulnerable to
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develop neonatal jaundice. In the last two
decades, numerous studies have shown that
G6PD deficiency is a potential cause of neonatal
jaundice. Investigators from different countries
reported that significantly higher serum bilirubin
level is a usual finding in neonates with G6PD
deficiency 3#2-°. They also reported about
different values of serum bilirubin level in
erythrocyte G6PD deficient neonates, some of
them found >20 mg/dl”-!'! in this group of
neonates. Decreased conjugation and excretion
of bilirubin by the liver had major contribution to
the development of neonatal jaundice in G6PD
deficient neonates®’. Some investigators
reported that most of this enzyme deficient
neonates developed exaggerated jaundice due
to deficiency of the enzyme in the liver cells.
Therefore, some changes in liver function have
been reported by several investigators in GOPD
deficient neonates®°. In their study, they found
increase serum alanine amino transferase level
due to deficiency of G6PD enzyme in liver cells.
Different group of investigators found some
changes in liver function in G6PD deficient
neonates”!?. In addition to G6PD deficient
patients, some researcher’s studied serum alanine
amino transferase in patients with viral hepatitis.
They found non significant higher serum alanine
amino transferase level in this group than that of
non deficient group. After reviewing the effect
of G6PD deficiency on liver function in children
they reported that the decrease in serum alanine
amino transferase level was associated with
degree of GOPD enzyme deficiency rather than
the severity of hepatitis.Though, a few study
was done to observe G6PD status in adult &
children!3!4 but no data has yet been reported
about the liver function status of these G6PD
deficient neonates in our country. Therefore, the
present study was undertaken to observe some
aspects of liver function status by measuring
serum bilirubin & alanine amino transferase levels
in this group of neonates and their relationship
with GOPD level.

Methods
The present cross sectional study was carried
out in the Department of Physiology, BSMMU,
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Dhaka between July 2007 to June 2008 and the
protocol was approved by the Ethical Committee
of BICH & Department of Physiology BSMMU,
Dhaka. A total number of 60 male, term, neonates
were included in this study. Thirty apparently
healthy neonates without G6PD deficiency were
considered as control and 30 neonates with GOPD
deficiency were considered as study group.
Control group was selected from Out Patient
Department and study groups were selected from
In Patient Department of Dhaka Shishu Hospital
Dhaka. After selection of the subjects, aims,
objectives and detail procedure of the study and
the benefit of the child from the study were
explained to the parents and they were encouraged
for voluntary participation and written informed
consents were also taken from them. The case of
GO6PD deficiency was diagnosed by determination
of G6PD enzyme level, using kit of Randox
(Spectrophotometric method). Parents were
interviewed for detail history and thorough
physical examinations of all the neonates were
done on the 1st day of their visit/admission into
the hospital. All information’s were recorded in a
prefixed questionnaire. Then with all aseptic
precautions 2ml of venous blood was drawn by a
disposable plastic syringe & was transferred in a
deionized plastic test tube. Then the serum was
collected for estimation of bilirubin and serum
alanine amino transferase (ALT) levels. Serum
bilirubin level was measured by Modified
Jendrassik/Grof method!8. Serum ALT level was
done by Schumann and Klauke method'® . Data
were expressed by mean + SD. Data analysis was
done by using SPSS windows version-13. For
statistical significance, independent-sample “t”
test was done for comparison between the groups
and Pearson’s correlation coefficient test was
performed as the test of significance.

Results

The mean (+SD) age and weight of all subjects
were almost similar and they were matched for age
and sex. Mean total serum bilirubin and alanine
amino transferase levels were higher in G6PD
deficient group in comparison to that of non
deficient group and the differences of these values
were statistically significant (p<0.001) (Table I).
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Table I : Serum bilirubin and serum alanine amino transferase (ALT) levels in both the groups of

neonates (n=60).

Parameter G6PD non-deficient group GO6PD deficient group p value
(n=30) (n=30)

Bilirubin 3.00 £0.93 26.42 +£1.66 0.000%***

(mg/dl) (1.5-4.8) (23.80-29.6)

ALT 23.30 +£4.52 44.66 +£4.68 0.000%***

(UL) (19-41) (38-56)

Data are expressed as Mean + SD. For statistical analysis, independent-Sample “t” test was done for
comparison between the groups. Figures in parentheses indicate ranges.

G6PD non-deficient group = neonates having G6PD >245 mU/10 erythrocyte.

G6PD deficient group=neonates having G6PD level<245 mU/10° erythrocytes.

*¥#% = p<0.001. n =Number of subjects ns = Not significant.
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Figure 1: Correlations of serum bilirubin with
erythrocyte G6PD level in both the groups of
neonates (n=60). G6PD non-deficient group =
neonates having G6PD >245 mU/10° erythrocyte.
G6PD deficient group= neonates having G6PD
level<245 mU/10° erythrocytes.

Serum bilirubin & serum alanine amino transferase
levels were negatively (=-.671, r=-.534) correlated
with erythrocyte GOPD levels respectively and those
relationships were statistically significant (p<0.01)
in G6PD deficient group. Again, significant (p<0.05)
positive (r=+.429)correlation of serum bilirubin level
and non significant positive (r=+.041) correlations
of alanine amino transferase levels were found in
non deficient group. (Figure 1, 2).
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Figure 2: Correlations of serum alanine amino
transferase with erythrocyte G6PD level in both
the groups of neonates (n=60). G6PD non-deficient
group = neonates having G6PD >245 mU/10°
erythrocyte, G6PD deficient group= neonates
having G6PD level<245 mU/10° erythrocytes.

Discussion

In the present study serum bilirubin and serum
alanine amino transferase levels were measured
to evaluate some aspects of liver function status
in G6PD deficient neonates and also correlations
of these parameters with erythrocyte GOPD levels
in order to observe any relationships among
them.
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In this study, higher mean serum bilirubin levels
were found in G6PD deficient group of neonates
& it was more than 26mg/dl. Again, significantly
higher serum bilirubin and serum alanine amino
transferase levels were also observed in G6PD
deficient group in comparison to that of non
deficient group. Almost similar findings were
reported by some other investigators’-%.
Furthermore, the results of the study showed
significant negative association between serum
bilirubin & serum alanine amino transferase levels
with erythrocyte GO6PD levels, which is also
similar to the findings observed by several
investigators.%1%13

Some researchers suggested that the deficiency
of G6PD in the liver cells lead to decreased
bilirubin conjugation due to its enzyme defect
and this may be a major factor related to abnormal
liver function in this group of neonates'®!7,
Investigators from different countries showed
that additional genetic factor might exacerbate
hyperbilirubinemia in G6PD deficient neonates.
The genetic basis for the condition has been
identified as a polymorphism in the promoter for
the gene which leads to reduced enzyme activity
and subsequently caused decreased bilirubin
conjugation®10-17-

Some investigators suggested that rate limiting
enzyme in the production of bilirubin was

increased in G6PD enzyme deficiency which
subsequently aggravate the bilirubin level®!? In
this study, higher serum bilirubin and higher ALT
levels in GO6PD deficient group and their negative
correlation with erythrocyte G6PD levels support
liver cells enzyme defect in this group of
neonates.

Conclusion

Study results concluded that higher level of
alanine amino transferase and hyperbilirubinemia
were occurs in GO6PD deficient neonates & their
higher levels were associated with degree of
GO6PD enzyme deficiency.
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