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ABSTRACT: The aim of the research was to evaluate the troponin and glycated hemoglobin (HbA1c) levels in individuals with
diabetes. The study's 100 diabetic patients were divided into a control group of 100 healthy individuals between the ages of 55 and
75. Blood samples were tested using ELISA. The findings demonstrated that hemoglobin HbAlc | and troponins were significantly
higher in diabetics than in the control group (p<0.05). These findings most likely demonstrate a favorable correlation between
troponins and hemoglobin HbA1c in diabetics.
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Diabetes mellitus Is a common metabolic disorder of multiple
etiology, characterized by chronic hyperglycaemia with
disturbances of carbohydrate, fat and protein metabolism
resulting from defects in insulin secretion, insulin action or
both. These high blood sugar levels are what cause the
symptoms of polyuria, polydipsia, and polyphagia [1]

The International classification of diabetes mellitus is;
gestational diabetes mellitus, type 1 diabetes, type-2 diabetes
and other types of the disease There are two main classes of
diabetes mellitus, with similar symptoms: typel and Type 2
[2

Type 2 accounts for all 90% to 95% of the cases in rich
countries, though this may be lower in some Western
countries. That is according to a report commissioned by the
International Diabetes Federation (IDF) [3].

Laboratory studies have shown that, of all blood glucose
indices and vascular complications micro and macrovascular
end-points, glycated haemogloblin (hemoglobin HbAlc)
appears to be a most suitable surrogate to represent the risk.
HbAlc is also monitored to assess the efficacy of
antihyperglycemic drugs and now, HbAlc serves as a new
screening and diagnostic measure for diabetes mellitus.
HbAlc reflects overall glycemic control during the 2 or 3
months prior, but situations that change the lifetime of
erythrocytes need to be underscored [4].

Certain muscle types in the body include a complicated
chemical compound called troponin, which is a protein. It
normally only freely circulates in trace amounts in
bloodstream and is found inside muscle cells. However, more
troponin may leak into your blood if specific kinds of muscle
cells sustain damage. Troponin comes in two varieties that are
easier to identify following damage to the heart muscle; they
are identified by the letters I and T.Troponin I (¢Tnl). There

is only one type of troponin found in heart muscle.Troponin
T (cTnT). Although it is present in extremely small numbers,
various forms of muscle do include troponin T.Additionally,
the Troponin T found in your heart muscle is unique to your
body and has a slightly different structure [5].

International recognition has been accorded to cardiac-
specific troponins (cTn) as the gold standard biomarkers for
myocardial damage detection. Recently, new techniques that
can identify extremely low blood troponin levels have been
developed to increase diagnostic sensitivity . These
techniques have also increased diagnostic accuracy, but they
have also resulted in a loss of specificity. Subjects without an
acute myocardial damage can now detect ¢Tn . In addition to
being detected in individuals without acute cardiac illness,
detectable ¢Tn is linked to numerous medical disorders,
cardiovascular comorbidities, and increased mortality in the
general population [6, 7]

A large body of research has been done on the causes,
treatments, and management of diabetes, especially in
Nigeria; however, there is a paucity of published studies on
the assessment of these Troponins in conjunction with
glycated hemoglobin (hemoglobin HbAlc) as a combined
tool for the diagnosis and treatment of diabetes. Therefore,
this research effort will contribute to closing this gap,
especially in Nigeria's Eastern area [8,9, 10]. The possibility
of using these actions in a routine examination for the care
and supervision of individuals with diabetes.

MATERIALS AND METHODS

Study Area

The study was carried out in the Diabetic unit of Federal
Teaching Hospital, Owerri. It is a tertiary health institution
involved in providing medical care to individuals with
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diabetics and is located along Orlu road in Owerri Municipal,
Imo state.

Owerri is the capital of Imo State in South Eastern Nigeria
and the indigenous ethnic group is Igbo. Its geographical
coordinates are 5.480 North latitude, 7.080 East longitude and
150 meters above sea level. Owerri is rich in Agricultural land
and has quite a number of restaurants, fast food centres,
hotels, schools, markets, churches and a few industries.
Owerri has many professionals, artisans, skilled and unskilled
man power and there are differences in their nutritional and
social lifestyles.

Ethical approval.

The ethical approval of Federal Teaching Hospital Owerri
was gotten and Informed consent was also obtained from
prospective participants.

Subject Selection and Selection Criteria

One hundred (100) subjects of both sexes between the ages of
55-75 years and who had blood sugar of 200mg/dl or above
and who have been attending the diabetic clinic of Federal

RESULTS

University Teaching Hospital, Owerri for not less than three
months was recruited for the study. One hundred (100)
subjects who were apparently healthy served as the control

group.

Laboratory assay

Troponin was  determined using  Enzyme linked
immunosorbent assay technique as modified by

Assay Genie (Dublin, Ireland) (catalogue number

HUESO01810) while glycated haemogloblin was determined

using standard method

Statistical Analysis

Data was analyzed using software statistical package for
social sciences (SPSS) version 21, windows 9. Difference in
mean values between two groups were assessed using student
t-Test at P =0.05 (95% confidence interval). Tests with a
probability value of P<0.05 were considered statistically
significant. Values were expressed as mean + standard
deviation (mean + S.D).

Table 1. The level of Troponins and glycated haemogloblin Parameters in diabetics

parameters (Units) | Diabetics (n=104) | Control (n=100) P —value
Troponin I (ng/ml) | 0.081+ 0.030* 0.040£0.03 0.05
Troponin T (ng/ml) | 5.37 +0.38* 0.05+0.20 0.05
glycated 8.2+1.6 3.0£1.0 0.05
haemogloblin (%)

*Significantly increased when compared to control at p<0.05

DISCUSSION

A particular kind of protein called troponin is present in the
heart's muscle. Blood naturally contains no troponin.
Troponin is released into the circulation in response to injury
to the heart muscles. More troponin is released into the
bloodstream when cardiac damage gets worse [11].

Elevated blood troponin levels could indicate that you are
experiencing or have just experienced a heart attack. When
the heart's blood supply is cut off, a heart attack occurs. This
obstruction may be fatal. In this study, people with diabetes
had considerably higher levels of troponin 1 and T than did
the control group. Furthermore, the research revealed no
appreciable distinction in troponin 1 and T levels between
those with diabetes and those without it [12].

Because microvascular problems in diabetics cause troponins
1 and T to leak into the bloodstream, the study population's
significantly higher levels of these biomarkers may indicate
sub-clinical diabetic necrosis, which may predict the risk of
developing a variety of microvascular disorders in diabetics.
This is in line with the study by [13], which found that these
participants had a notable increase in those biomarkers [14].
The precise reasons for the elevated levels of cardiac
troponins in diabetics are unknown, but they could be

associated with either an increase in the activity of the
adrenergic system or the activation of pathways that lead to
cardiomyocyte apoptosis when the myocardium is stretched
and under increased load [15].

It makes perfect sense that these routes would have
contributed to the increase in cardiac troponin levels in the
serum, given their importance in the genesis of diabetes. The
increase in cardiac troponins that was seen in the diabetic
subjects may have been caused by myocardial hypertrophy
that was conditioned by exposure to elevated blood pressure
[16].

Additionally, in this study, persons with diabetes had
considerably higher levels of glycated hemoglobin than did
the control group. An analysis of hemoglobin A1C (HbA1C)
tells you how much glucose (blood sugar) you've typically
had over the previous two to three months [17].

Glucose is one type of blood sugar that is taken in by food.
Cells use glucose as their energy source. Your cells can absorb
glucose more easily with the help of the hormone insulin.
Insufficient insulin synthesis or reduced cell absorption of
insulin are the hallmarks of diabetes. Because glucose is
difficult to enter cells, blood sugar levels rise as a result. It
aligns with previous works [18]. Blood glucose binds to the
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protein called hemoglobin found in red blood cells. As blood
glucose levels increase, more of hemoglobin will be coated
with glucose.

CONCLUSION

The study discovered that diabetics had notably higher levels
of glycated hemoglobin and troponin. These findings suggest
that the biomarkers glycated hemoglobin and troponin may
be important indicators of the degree and progression of
diabetes. If these physiological signs are kept an eye on,
patients with diabetes might benefit from an earlier diagnosis
and improved treatment outcomes.
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