
Ab s t r Ac t
Diabetes mellitus (DM) is associated with thyroid dysfunction. The aim of this present study was to measure the level of thyroid hormones (FT3, 
FT4, TSH), FPG, PPG, HBA1C, Serum C3 in type II diabetic patients of either sex and to assess their clinical presentations and to compare and 
correlate the findings with males and females. In this study, 177 type II diabetic subjects and 100 healthy control subjects were investigated for 
FT3, FT4, and TSH. FPG, PPG, HbA1C, and S. C3 complement were measured as supplementary parameters to predict the immune system. The 
level of TSH was significantly higher in type II diabetics as compared to control, but FT3 and FT4 did not show statistical significance. Significantly 
higher levels of FPG, PPG, HbA1C, and Serum C3 and were also noted but serum C3 showed a significant increase with some immune dysfunction 
compared to control subjects. Type II diabetes should undergo regular screening to detect asymptomatic thyroid dysfunction along with 
complement C3 and other biochemical parameters to improve the quality of life and reduce the complication rate.
Keywords: FPG, PPG, FT3, FT4, TSH, HbA1c, Serum complement C3.
Abbreviation: Free triiodothyronine (FT3), Free tetraiodothyronine (FT4), Thyroid stimulating hormone (TSH), Fasting plasma glucose (FPG), 
Postprandial plasma glucose (PPG), Glycated Haemoglobin (HbA1c), and Serum C3 complement (S. C3)
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In t r o d u c t I o n

Diabetes mellitus (DM) is a metabolic disorder primarily
characterized by increased glucose levels in the blood which 

is caused by impaired insulin secretion, insulin resistance and/or 
relative insulin deficiency resulting in abnormal metabolism. Every 
physician has always been challenging unabated complications 
related to the influence of other endocrine glands in the 
understanding and management of diabetes mellitus, despite 
great efforts been made the disease and its complications 
are well documented.1-3 Abnormal thyroid hormone levels 
are always found in DM occasionally.4 Diabetes and thyroid 
dysfunction are the most common metabolic-endocrine 
disorders with worldwide prevalence and serious complication 
in all groups of people with either sex. Cellular metabolism 
intimately involved in insulin and thyroid hormones, and thus 
deficit or excess of these hormones could result in the functional 
derangement of each other. Both insulin and iodothyronines 
influence their physiological and biochemical interrelationship 
on the metabolism of carbohydrates, proteins, and lipids are well 
established5 which indicates that being diabetogenic, is a cause 
with high levels of iodothyronines which are insulin antagonists 
while the absence of iodothyronines inhibits the development 
of diabetes.6 The major alterations in thyroid hormone in type 
II diabetes are a reduction in the TSH stimulation of the thyroid 
gland, probably caused by central hypothyroidism, and in the 
peripheral generation of T3 from T4. In addition, T4 deiodination 
to T3 in peripheral tissues is decreased.7,8 Type II diabetes may 
induce a “low T3 state” characterized by free T3 levels and low 
serum total, but near normal serum T4, increase in reverse T3 (rT3) 
and TSH concentrations.9 The plasma T3 levels studies determine 
or indicate the long term diabetic control.10 Impaired TSH response 
to TRH or loss of normal nocturnal TSH peak may also result in 
suggesting poorly controlled diabetes. TSH responses and “low 
T3 state” may normalize with improvement in glycemic status. 
Thyroid disease and DM are strongly associated, and this has 
important clinical implications for insulin sensitivity and treatment 
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requirements. Both diabetes and thyroid dysfunction is also 
associated with a poor immune function, infection, inflammation 
process and activation of various responses in long term diabetes. 

The complement system is a part of the innate immune 
system, made up of large diverse plasma proteins produced in 
the liver, gets activated when exposed to pathogenic infection. 
There is various relevant biological evidence suggest the 
functional role of the complement system in insulin resistance, 
beta cell dysfunction, beta cell deterioration, macrovascular 
and microvascular complications.6 The innate immune system, 
including acute-phase reactants, contribute to the development 
of T2DM and the metabolic syndrome. It is hypothesized that the 
innate immune system modulates the effects of many factors, 
including genes, fetal programming, nutrition, and aging, upon 
the later development of metabolic problems associated with 
insulin resistance. Complement is the major plasma protein of 
the immune system complement pathway; high S. C3 levels are 
been reported in subjects with diabetes.11 Lifestyle factors, such 
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