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Abstract

There is understanding that most pregnant women with gestational diabetes mellitus stands the risk of having adverse

obstetric and perinatal outcome. The need for an early detection and effective management of this problem with a view to ensure
better maternal and fetal protection was the driving thrust for this study. Through the application of spectrophotometric methods
employing enzymatic and non-enzymatic systems, the concentration of fasting blood glucose (FBG) and glycated Haemoglobin
(HbA1c) were determined in 2nd and 3rd trimester pregnant women and compared with non-pregnant women. Data were analysed
using student’s t-test with the aid of Graph pad Prism (R) software version 6.10 at p<0.05 values considered statistically significant.
Result reveals that 11% of pregnant women investigated had gestational diabetes mellitus in Yenagoa metropolis. Our findings
elucidate the danger of gestational diabetes mellitus, its prevalence and the need to allow for effective proactive intervention

program regarding screening and management and in addition highlight areas requiring further research.
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Introduction

Diabetes mellitus is a group of metabolic disease conditions
that have significantly contributed to increasing health burden
and financial problem of many countries worldwide. Although
the prevalence and screening methods for the two major clinical
subgroups type 1 and type 2 diabetes are well researched and to
a large extent, the mechanism are understood, other subgroups of
this disease notably gestational diabetes mellitus (GDM) are less
established. Gestational diabetes mellitus is defined as glucose
intolerance of variable degree with onset or first recognition
during pregnancy which as a concept, existed since 1964 [1,2]
established that GDM occurs in about 2-10% of all pregnancies
and the condition may improve or disappear after delivery. Studies
of [3] have observed that GDM is estimated to affect 1% to 14%
of pregnancies in the United States annually, depending on the
population studied and the diagnosis test method used. It has been
shown in [4] that gestational diabetes mellitus prevalence has been

steadily increasing with the rise of obesity and type 2diabetes.
Both birth certificates and pregnancy risk assessment monitoring
system which include questionnaire completed by others can
provide population based prevalence estimate of gestational
diabetes mellitus.

Studies indicates that whereas specificity for gestational
diabetes mellitus is high, on the birth certificate sensitivity is as
low as 48%, thus gestational diabetes prevalence obtained from
the birth certificate alone is likely underestimated. In contrast,
pregnancy risk assessment monitoring system may overestimate
GDM prevalence. The exact mechanism underlying GDM is still not
clear. The hallmark of GDM however, is increased insulin resistance.
As elucidated [5] pregnancy hormones and other factors are
thought to interfere with the action of insulin as it readily binds
to the insulin receptor. Insulin resistance is known to be a normal
phenomenon which sparks up in the second trimester of pregnancy
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and progresses further thereafter to levels seen in non-pregnant
patients with type 2 diabetes. It is unclear why some patients are
unable to balance needs and develop GDM but it has been shown
by [6] and [7] that autoimmunity, single gene mutations, obesity
and other mechanism cannot be ruled out. Studies by [8-10] have
ascribed this problem to loss of insulin producing beta cells of the
islet of Langer hans. It had earlier been shown [11] that women
with gestational diabetes are at high risk for pregnancy and delivery
complications including infant macrosomia, neonatal hypoglycemia
and cesarean delivery. Earlier work by [12] revealed that women
who are affected by GDM have more increased risk of developing
type 2 diabetes 5 to 10 years after delivery. It has also been shown
by [13] that children born to mothers with gestational diabetes are
also more likely to develop impaired glucose tolerance. It has been
shown by [14] that glycated hemoglobin is a form of hemoglobin
that is measured primarily to identify the three month average
plasma glucose concentration. The test is limited to three months
average plasma glucose concentration. This is because the life span
of a red blood cell is four months about (120 days). However, since
red blood cells (RBcs), do not all undergo lysis at the same time,
glycated hemoglobin is taken as a limited measure of 3 months.
Glycated hemoglobin is a measure of the beta-N-1-deoxyfructosyl
component of hemoglobin. Previous report shows that normal
levels of glucose produce a normal amount of glycated hemoglobin
[15]. When blood glucose is high, glucose molecules attach to the
hemoglobin in red cells. The longer hyperglycemia persists, the
more glucose bind to the hemoglobin in the red blood cells and
the higher the glycated hemoglobin. Once hemoglobin molecule
is glycated, it remains that way. A build up of glycated hemoglobin
within the red cell therefore reflect the average level of glucose to
which cells have been exposed during its life-cycle.

Measuring glycated hemoglobin assesses the effectiveness of
therapy by monitoring long-term glucose regulation. It has been
shown that measurement of glycated hemoglobin is effective in
monitoring long-term glucose control in people with diabetes
mellitus [16]. It provides a retrospective index of the integrated
plasma glucose values over an extended period of time and is not
subject to the wide fluctuations observed when assaying blood
glucose concentration. Our findings and implications for life of
gestational diabetes mellitus patients are encapsulated in this work.

Material and Methods
Location/subjects

The study was conducted in Yenagoa, Bayelsa State, Nigeria
among pregnant women in second and third trimester of pregnancy
attending clinic in Diette Koki Hospital and Niger Delta University
Teaching Hospital. The study population consisted of 100 pregnant
women and 100 non-pregnant women that served as control.Ethical
approval for this human study was obtained both from the Niger
Delta University and the Diette Koki Hospital. Patients consent
were sought for and agreed before sample collection commenced.

Samples

5.0ml of venous blood was collected from fasting subjects at
8.30am and the samples were ali quoted to fluoride bottle and
ethylene diamine tetrachloro acetic acid (EDTA) containers. Sample
in fluoride containers were spun to obtain serum for glucose
determination. Samples in EDTA bottle were used for glycated
hemoglobin (HbA1c) determination.

Analytical method

Glucose was determined by the glucose-oxidase-peroxidase
method (Randox Product, UK). The glucose in sample was catalysed
oxidatively by the glucose oxidase and converted to hydrogen
peroxide and gluconicacid. The hydrogen peroxide was broken down
by peroxidase and oxygen released reacts with 4-aminophenozone
and phenol to give pink color whose absorbance was measured
at 540nm with the use of spectrophotometer 22D+ (product of
UNISCOPE, England). Glycated hemoglobin was determined non-
enzymatically by first cleaving hemoglobin into peptides by the
enzymes endoproteinase Glu-c, and in a second step by the glycated
and non-glycated N-terminal hexa peptides of the f3-chain obtained
were separated and quantified by ion-exchange high performance
(HPLC-Esi/ms) with UV-detection.
Principle depend on the fact that a non-enzymatic reaction occurs

liquid chromatography
between glucose and the N-terminal of the Beta-chain forming a
Schiff base which is itself converted to 1-deoxyfructose an Amadori
rearrangement. The longer hyperglycemia occurs in blood, the
more glucose binds to hemoglobin and the higher the glycated

hemoglobin concentration.

Statistical analysis

Data were analysed using student’s t-test with the aid of
Graph pad Prism (R) software version 6.01 p values of <0.05 were
considered statistically significant.

Result

The concentration of glucose and glycated hemoglobin in
pregnant and non-pregnant subjects is shown in tables below.
Table 1 is a one sample statistics for the pregnant women showing
their glucose level and glycated hemoglobin. In Table 2 below show
a comparison plot of glucose concentration in pregnant and non-
pregnant. In Table 3 below a one sample statistics is shown for
glycated hemoglobin concentration in pregnant and non-pregnant
(Table 4) and (Figure 1).

Table 1: Glucose and HbAlc concentration.

One-sample statistics

N Mean | Std deviation | Std error of mean
Glucose (mmol/1) | 100 | 6.918 2.20332 0.22033
HBA1c (%) 100 8.571 4.8412 0.48412

t=31.398, p=0.0001. P is significant at <0.05. Values on table
suggest a relationship at p = 0.0001
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Figure 1: Is a scatter plot showing the relationship of
glucose with glycated hemoglobin. The plot shows that
both parameters correlate positively.

Table 2: Glucose concentration in pregnant and non-pregnant
subjects.

One-sample statistics
N Mean S:td_ Std error of
deviation mean
Glucose pregnant 100 | 6918 2.20332 0.22033
(mmol/1)
Glucose non-pregnant |, | 5 4 1.18993 0.11899
(mmol/1)

t=31.398, p=0.0001. P is significant at <0.05. Values on table
suggest a relationship at p = 0.0001

Table 3: Glycated Haemoglobin in pregnant and non-pregnant.

One-sample statistics
N Mean S.td_ Std error of
deviation mean
Pregnant HbAlc (%) 100 8.571 4.8412 0.48412
N"“'pre%f,z)“t HbAle 100 | 5108 | 092515 0.09251

t=17.71, P=0.0001. P is significant at <0.05. Values on table
suggest a relationship at p = 0.0001

Table 4: Glucose and glycated Haemoglobin concentration in
non-pregnant.

One-sample statistics
N Mean Std deviation Std error of mean
HbAlc (%) 100 5.108 0.92515 0.9251
Glucose |05 | 5,004 118993 0.11899
(mmol/1)

t=55.21. P=0.0001. P is significant at <0.05. Values on table
suggest a relationship at p = 0.0001

Discussion

Concern for the health of the pregnant woman and he unborn
child have driven the heightened interest in the investigation of
gestational diabetes mellitus. The diagnostic criteria for gestational
diabetes are varied and include screening of high risk patients,
strong history of diabetes, and history of abnormal glucose
metabolism, presence of glucosuria, diagnosis of polycystic ovarian
syndrome, overweight and being a member of an ethnic/racial
group with a high prevalence of diabetes mellitus. Pregnancy is
known to induce a state of insulin resistance. This condition is
usually elucidated especially atlate pregnancy due to lowering of the
renal threshold. Under this condition there is an increased demand
on f3-cells function which may reveal sub-clinical aberrations in
carbohydrate homeostasis which may not be normally apparent in
a non-pregnant woman.

The present study which is the first of its kind undertaken in
this part of the country showed the prevalence of GDM as 11%. It
has however been reported variably from 1.4-14% worldwide and
differently among racial and ethnic groups [3]. It was revealed that
values obtained also depend on the population studied and the
diagnostic test used [2]. Studies by [17] revealed that gestational
diabetes mellitus rate differ by state with the greatest variation
attributable to difference in obesity. Obesity is known to be
associated with gestational diabetes and could be prevented if we
reduce the risk of overweight women. Preventing obesity is a key
component of good women care regardless of pregnancy intention.

We have used only those pregnant women whose glucose
was close or above the threshold of 10.0mmol/l in this study
in determining the prevalence on account of the criticality of
the threshold value. The inclusion of the glycated hemoglobin
in this study was intended to show how they correlate in GDM
in consideration of the complications in diabetes. Earlier result
[18] had epitomized this epidemiological profile of diabetics in
pregnancy. The study by [19] also brought to the fore the need for
care of diabetic mothers. It has also been recognized that most
women with GDM revert back to normal glucose metabolism
after delivery of their babies. It has however been observed that
they stand the risk of developing type 2 diabetes later in life as are
their offspring. Other common maternal complications include
hypertension, vaginal candidiasis and abruption placenta with the
possibility of macrosomia and stillbirths occurring in the fetus.

Our findings in this work are to a large extent at tandem with
those found in the literature both at national and international
level. The inference to be drawn from this study is that Yenagoa
metropolis inspite of its differential ethnicity being a state capital,
living standard, and variation in food is not significantly different
from the diabetic incursion world over.

In conclusion, this work buttresses the need to initiate effective
policy guidelines with intervention programmes to systematically
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structure and strengthen care for the pregnant woman and the
fetus.
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