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Evaluation of the Thyriod Status, Oxidant
Stress and Antioxidant Status in patients
with Type - 2 Diabetes Mellitus
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ABSTRACT
Diabetes mellitus is the world’s most common endocrine disorder and the aim of the present study was to evaluate the role of
the thyroid hormone status in type-2 diabetes cases by measuring serum free 3, 5, 3’-tri-iodothyronine (FT3), free tetra-iodothyronine (FT4) and thyroid stimulating hormone (TSH) levels, the
role of oxidative stress by assessing plasma malondialdehyde
(MDA) levels, as well as the status of antioxidants like ascorbic
acid and reduced glutathione (GSH) in blood. For this, 30 cases

of diabetes mellitus were included .The findings were compared
with 30 age matched healthy controls, irrespective of sex. A significant increase in the levels of MDA was observed in the cases
as compared to the controls. A significant decrease in the levels
of serum FT3, vitamin-C, and GSH was also noticed in the cases
as compared to the controls. There was no significant difference
in the levels of serum FT4 and Serum TSH.
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INTRODUCTION
Diabetes mellitus is the most common endocrine metabolic disorder, affecting about 170 million people worldwide [1]. The diseases
of the thyroid gland are amongst the most abundant endocrine
disorders in the world which are second only to diabetes. Thyroid
diseases affect approximately 10-15% of the patients with diabetes, whereas in non-diabetics, the prevalence is approximately 6%.
The mode of association between diabetes and thyroid diseases is
more complex and is largely unclear. Neither diabetes nor thyroid
diseases present a homogenous, nosological unit; the pathogenesis of the different types of diabetes as well as thyroid diseases is
diverse. Therefore, even the correlations between them are different [2].
The metabolic dysregulation which is associated with diabetes
mellitus causes secondary pathophysiological changes in multiple
organs due to hyperglycaemia. Prolonged exposure to elevated
glucose induces both repeated acute changes in intracellular metabolism and cumulative long-term changes in the structure and
function of the macromolecules [3]. In a normal cell, there is an appropriate pro-oxidant- antioxidant balance. This balance is shifted
towards pro-oxidants when the production of the oxygen species is
increased or the levels of the antioxidants are decreased and this
state is called as ‘oxidative stress’. Oxidative stress is implicated in
the pathogenesis of a variety of human diseases [4].Oxidative damage occurs to biomolecules like lipids, proteins, carbohydrates and
nucleic acids and other extracellular components like collagen and
hyaluronic acid which are very deleterious [5].The formation of lipid
peroxides by the action of the free radicals on unsaturated fatty
acids has been implicated in the pathogenesis of atherosclerosis
and vascular diseases [6].Increased levels of the products of oxidative damage to lipids have been detected in the sera of diabetic
patients and their presence correlates with the development of
complications [7]. The body’s defense mechanisms play an important role in the form of antioxidants that help to minimize the damages which are caused by oxidative stress. Antioxidants are compounds that dispose, scavenge and suppress the formation of free
radicals or oppose their actions [8]. Hence, the present study was
undertaken to assess the thyroid hormone status, the extent of lipid
peroxidation and the status of the antioxidant defense mechanisms
in patients with diabetes.

MATERIALS AND METHODS

The present study was conducted in the Department of Biochemistry, PES Medical College, Kuppam. Thirty diagnosed cases of type2 diabetes mellitus were chosen for the study, which belonged to
the age-group of 35-60 years. None of them had a previous history
of thyroid diseases. Thirty age-matched subjects without diabetes
were taken as the controls. Informed consent was obtained from
all of them. Ten milliliters of fasting blood samples were collected
by venipuncture and for the separation of sera, 5 ml of blood was
centrifuged at 3000rpm for 5min and the remaining 5ml of blood
was taken into a plain vial containing EDTA and was centrifuged
at 3000rpm for 10min for the separation of plasma. The separated serum was used to estimate Serum TSH, FT3 and FT4 by the
ELISA method [9], [10]. The plasma MDA levels were estimated
by using thiobarbituric acid reacting substances (TBARS) by the
method of Yagi [11] and Sinnhuber et al [12]. Reduced glutathione
was determined by the method of Beutler et al [13] and ascorbic
acid was determined by the method of Tietz [14]. All the results
were expressed as mean ±SD and statistical comparsions were
done. Due permission was obtained from the Institutional Ethics
Committee prior to the starting of the work.

RESULTS
[Table/Fig 1]

FT3(pmol/l)

Type-2
Diabetics(n=30)
Mean±S.D

Controls(n=30)
Mean±S.D

p value

3.11±0.52

3.76±0.57

< 0.05

					

(significant)

FT4(pmol/l)

9.33±0.26

9.26±0.28

Not significant

TSH(µIU/ml)

3.51±0.55

3.58±0.49

Not significant

[Table/Fig 1]: Comparison of FT3, FT4 and TSH levels in type-2 diabetics
with controls.

[Table/Fig 2]
		

Type-2
diabetics(n=30)
Mean±S.D

Controls(n=30)
Mean±S.D

p value
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MDA

6.98±0.13

2.41±0.12

(nmol/ml)					
GSH		

8.96±0.21

14.76±0.13

(mg/g Hb)				
Vit-C

0.61±0.17

2.13±0.19

(mg/dl)					

< 0.001
(highly significant)
< 0.001
(highly significant)
< 0.001
(highly significant)

[Table/Fig 2]: Comparison of MDA, GSH and vitamin-C levels in type-2
diabetics with controls.

There was a significant decrease in the values of serum FT3 in type2 diabetics as compared to the controls. There was no statistically
significant difference in the values of serum FT4 and TSH between
the type-2 diabetics and the control groups [Table/Fig 1]. There
was a significant increase in the values of MDA in diabetes mellitus
patients as compared to the controls, whereas, there were significantly decreased levels of Vit-C and reduced glutathione in the
diabetes mellitus cases as compared to the controls [Table/Fig 2].

DISCUSSION

Diabetes mellitus comprises a group of common metabolic disorders that share the phenotype of hyperglycaemia. Several distinct
types of diabetes mellitus exist and these are caused by a complex
interaction between the genetic factors [15].In the present study;
there was no statistically significant difference in the levels of serum
FT4 and serum TSH. The decreased serum level of FT3 may be
due to the impairment of the 5-monodeiodinase enzyme activity
which controls the peripheral conversion of T4 into T3 [16].Suzuki
et al [17] attributed the abnormal thyroid hormone levels which are
found in diabetes to the presence of the thyroid hormone binding
inhibitor (THBI), which is an inhibitor of the extra thyroidal conversion enzyme which converts T4 to T3 and to the dysfunction of hypothalamo-hypophyseal-thyroid axis. These situations may prevail
in diabetics and would be aggravated in poorly controlled diabetics.
Stress, when associated with diabetes, may also cause changes in
the hypothalamo anterior-pituitary axis. It appears that sub-clinical
hypothyroidism and hyperthyroidism may result from the hypothalamo-hypophyseal-thyroid axis disorders, as suggested by Celani et
al [18]. A suggestion was made that the finding of definite hypothyroidism or hyperthyroidism should be given adequate attention and
that the treatment of the thyroid disorder should be appropriately
undertaken [19].
The significant rise in the MDA levels in diabetes confirms that it is
associated with an increased production of reactive oxygen species (ROS) and free radicals. Lipid peroxidation is a chain reaction
which provides a continuous supply of free radicals that initiate further peroxidation [20]. Insulin secretion is associated with peroxide
production. We also observed a significant decrease in the levels of
reduced glutathione in the cases as compared to the controls. The
intracellular depletion of reduced glutathione (GSH) can be either
due to the formation of a direct complex with an electrophilic agent
or due to the inhibition of synthesis or due to the subjection of the
cell to oxidative stress [21]. When a cell is subjected to oxidative
stress, there is increased utilization of glutathione, thus leading to
its depletion. Many enzymes are GSH dependent and their activity
may be regulated by the thiol disulphide exchange. They are thus
dependent on the GSH status. Glutathione-S-transferase (GST) is
reduced in diabetics which are dimeric, mainly cytosolic enzymes
that have extensive ligand binding properties in addition to their
catalytic role in detoxification [22], [23]. This reduction is due to the
reduced levels of GSH. There is also a decrease in the levels of
non-enzymatic anti-oxidants such as Vit-C, which states that there
is an increased defense mechanism against oxidative damage in
diabetes mellitus. The decrease in the levels of these non-enzymatic antioxidant parameters may be due to an increased turnover
for preventing oxidative damage in these patients, thus suggesting
an increased defense against oxidative damage [24].
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It could be concluded that type-2 diabetic patients are more prone
to thyroid abnormalities, which requires regular follow-up. Oxidative
stress may play a major role in the pathogenesis and the development of diabetes mellitus and a decreased antioxidant status
shows a necessity for the therapeutic administration of antioxidants
as supplementary therapy to the diabetic cases. Extensive studies
are required in future to reduce the morbidity of diabetes mellitus
and its complications.
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