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Abstract

Introduction: Although glucose-6-phosphate dehydrogenase (G6PD) deficient individuals are generally asymptomatic throughout
their life, the clinical burden of this genetic condition includes a range of hematological conditions, including acute hemolytic
anemia, neonatal jaundice, and chronic non-spherocytic anemia.

Materials and Methods: Samples were collected randomly from 80 people (18-45 yrs) of different ethnic groups in Jorhat
District. Hemoglobin estimation was done by cyanmethemoglobin method. Total red blood cell (RBC) count was done by using
hemocytometer. Quantitative estimation of G6PD is done by kit method.

Results: Correlation coefficient between G6PD status and hemoglobin was 0.072. This correlation was found to be
statistically insignificant (P > 0.05), and a negative correlation was noted to establish a relationship between the above
two parameters. Correlation coefficient between G6PD status and RBC count was —0.21. This correlation was found to
be statistically insignificant (P > 0.05), and a negative correlation was noted to establish a relationship between the above
two parameters.

Conclusion: From this study, it can be concluded that a negative correlation exists between G6PD status and hemoglobin
content and RBC count.

Key words: Glucose-6-phosphate dehydrogenase, Hemoglobin, Total red blood cell count

INTRODUCTION in RBC metabolism and its deficiency rendets the RBC

extremely vulnerable to any kind of oxidative stress.**
Glucose is the main source of energy for the red blood

cell (RBC), which is metabolized by two major routes; the ~ GO6PD deficiency is a hereditary, sex-linked enzyme defect

glycolytic pathway and the hexose monophosphate (HMP)
shunt. Glucose-6-phosphate-dehydrogenase (GOPD) is
an X-linked enzyme that catalyzes the first step in the
HMP pathway of glucose metabolism and it produces
NADPH, which is required for the maintenance of reduced
glutathione (GSH). GSH is essential for protecting RBCs
from oxidative damage."? Hence, this enzyme is important
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that results in the breakdown of RBCs when the person
is exposed to the stress of infection or certain drugs.
Although most affected individuals are asymptomatic,
there is a risk of neonatal jaundice and acute hemolytic
anemia, triggered by infection and the ingestion of certain
drugs and broad beans (Favism).>® G6PD deficiency is very
common among humans, affecting around 400 million
people worldwide.

This study is undertaken with the following objectives
within different ethnic groups of Jorhat. Comparison of
hemoglobin content with G6PD status, comparison of
total RBC count with G6PD status, and to find out if there
is any relationship between hemoglobin content, RBC, and
GOPD status.
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MATERIALS AND METHODS

The present study was carried out in the Department
of Physiology, Jorhat Medical College, Jorhat. About 80
(18 — 45 years) subjects were selected randomly from
Jorhat district.

Under aseptic and antiseptic care, 3 ml of venous blood
was collected from anticubital vein and transferred to a vial
of ethylene diamine tetra acetic acid.

Hemoglobin estimation was done by cyanmethemoglobin
method. This is the World Health Organization’s
recommended method for determining hemoglobin
concentration of blood.®

Total RBC count was done by using hemocytometer. In
this method, a known volume of blood is diluted 200 times
with a fluid which is isotonic with blood and which will
preventits coagulation. RBCs in known volume of diluted
blood are counted in a special counting chamber, and
the number of RBC per cumm of the undiluted blood is
calculated from there.”

Estimation of GO6PD is done by using GSIX kit
reagent which is based on methemoglobin reduction
method. The basis of this testis a coloric reaction using
sodium nitric and methylene blue chloride reagent.
Color change of blood was assessed qualitatively.
Diagnosis of G6PD was made if the sample produces
a dark brown color.®

RESULTS

In Ahom community, of total 15 cases, two were G6PD-
deficient cases. Mean hemoglobin was 10.23 g% and mean
RBC was 3.79 million/cumm.

In Kachari community, 9 cases were tested; only one case
was GOPD-deficient. Mean hemoglobin was 11 ¢% and
mean RBC was 3.8 million/cumm.

In Brahmin community, 10 cases were tested and no G6PD
deficiency was noted. Mean hemoglobin was 10 g% and
mean RBC was found to be 3.1 million/cumm.

In Kalita community, 21 cases were tested, no G6PD
deficiency was noted. Mean hemoglobin was 12 g% and
mean RBC was 3.1 million/cumm.

In Burmese community, two cases were found and both
were GOPD-deficient. Mean hemoglobin was 12 g% and
mean RBC was 3.6 million/cumm.

In Chutia community, three cases were tested; no GOPD-
deficient case was noted, mean hemoglobin was 12.2 g%
and mean RBC was 4.8 million/cumm.

In Muslim community; six cases were tested, one case was
GO6PD-deficient. Mean hemoglobin was 11.4 g% and mean
RBC was 4.8 million/cumm.

In tea garden community, five cases were tested, one was
GG6PD-deficient. Mean hemoglobin was 11 g% and mean
RBC was 3.1 million/cumm.

In Nepali community, two cases were tested, no G6PD-
deficient case was found. Mean hemoglobin was 12 g%
and mean RBC was 3.1 million/cumm.

In Marwari community, one case was tested and found to
be normal. Mean hemoglobin was 12 g% and mean RBC
was 4.2 million/cumm.

In Koiborta community, two cases were tested, no G6PD-
deficient case was found. Mean hemoglobin was 11.5 g%
and mean RBC was 3.4 million/cumm.

In Deuri community, two cases were tested and no G6PD-
deficient case was found. Mean hemoglobin was 12 g% and
mean RBC was 4 million/cumm. The resuls are shown in

Tables 1 and 2.

Correlation coefficient between GOPD status and hemoglobin
was —0.072. This correlation was found to be statistically
insignificant (P> 0.05), and a negative correlation was noted
to establish a relationship between the above two parameters.

Correlation coefficient between G6PD status and
RBC count was —0.21. This correlation was found to
be statistically insignificant (P > 0.05), and a negative
correlation was noted to establish a relationship between
the above two parameters.

DISCUSSION

In this study, correlation analysis and other associated test
were performed, and the results are displayed in tabular
form. Here, an attempt has been made to study the
comparison of hemoglobin content with GOPD status,
comparison of total RBC count with G6PD status, and to
find outif there is any co-relationship between hemoglobin
content, RBC count, and G6PD status.

On reviewing the article as studied by Ajlaan SK, al—Naama LM,
and al-Naama MM, Department of Biochemistry, College of
Medicine, University of Basrah, Iraq, it has been found that
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there was statistically negative correlation between G6PD
level, hemoglobin content, and RBC count.

In this present study also, it was found to have a negative
correlation between GG6PD status, RBC count, and
hemoglobin content.

In this part of country, proper study of G6PD deficiency
in relation with hemoglobin content and total RBC count
was not taken into account.

GO6PD deficiency is a common enzymopathy in the group
of population where anemia of chronic nature is frequently
found.

On reviewing literature, its prevalence in India varies from
0% to 27% in different castes and ethnic groups.”’

Table 1: Number of cases and percentage of G6PD
status with RBC count in million/cumm

RBC countin Number of Number of cases % of cases with

million/cumm cases (%) with G6PD status G6PD status
Normal Deficient Normal Deficient
<3 0 (0) 0 0 0 0
3-35 15 (18.75) 13 2 86.6 13.3
3.6-4.5 54 (67.50) 49 5 90.7 9.2
>4.6 11 (13.75) 11 0 100 0
Total cases 80 (100) 73 7 - -

Table 2: Number of cases and percentage of G6PD
status with hemoglobin in g%

Hemoglobin Number of No of cases with % of cases with

in g% cases (%) G6PD status G6PD status
Normal Deficient Normal Deficient
<6 0 (0) 0 0 0 0
6.1-9 3(3.75) 3 0 100 0
9.1-11 5(6.25) 3 2 60 40
>11 72 (90) 67 5 91.3 6.9
Total cases 80 (100) 73 7 - -

In the present study, it has been observed that out of the
total 80 cases, 8.75% were G6PD-deficient.

Some cases in our study that have low hemoglobin content
and RBC count are not G6PD-deficient. The cause may
be attributed to socioeconomic background, varied food
habits, and religious practices adopted, so further study
in this regard may be done with a reference to various
mutations of G6PD prevalent in this atea and typing of
hemoglobin.

CONCLUSION

From this study, it can be concluded that a negative
correlation exists between GOPD status, hemoglobin
content, and RBC count.

However, there remains a genuine scope for a prospective
study on the type of mutation/variants prevalent in this
area.
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