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ABSTRACT

Insulin is a peptide hormone produced by the beta cells of pancreas. It plays a major role in the regulation of blood sugar
level . Insulin promotes glycogenesis and inhibits glycogenolysis and lipolysis. This dysregulation of insulin hormone
function can lead to insulin resistance. Insulin resistance is acondition in which the cells fail torespond to insulin resulting
in impaired glucose uptake and hyperglycemia . Insulin resistance is of great significance nowadays , as it causes obesity ,
hypertension , dyslipidemia and cardiovascular diseases. The aim of the study is to estimate the prevalence of insulin
resistance in the type 2 diabetes mellitus patients. And a cross sectional study was conducted among them. And insulin
resistance is calculated by globally accepted standard HOMA —IR method. After 8 hours of fasting , type- 2 diabetes
mellitus patients were subjected to fasting plasma insulin and fasting plasma blood glucose tests.

HOMA- IR is homeostasis model assessment for insulin resistance HOMA IR- (Fasting plasma insulin x fasting blood
glucose) / 405 When the insulin resistance was calculated among the type - 2 diabetes mellitus patients by OMA - IR
method, it was found to be high (insulin resistance ->1.9 to 2.9) .Where as in other individuals, insulin resistance was
found to be normal (IR -<1.4.From the study, insulin resistance was found to be 65% among the diabetics and 35

% among the non- diabetics respectively . If the insulin resistance was detected at an earlier stage among the diabetics,
complications like metabolic syndrome can be avoided. Patients can be given treatment accordingly. Thus morbidity and
mortality among the diabetics will become less.
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1. INTRODUCTION
Insulin resistance is the decreased biological response of the body to

insulin produced by the liver , muscle and adipose tissues? . It is of great importance in the recent times as it
can lead to metabolic syndrome and further complications.

Insulin resistance is more common among type -2 diabetes mellitus patients. It causes impaired glucose utilization
and compensatory increase in insulin production®*.Insulin sensitivity is reduced in these patients. There are two types
of insulin resistance . Type —A insulin resistance that occurs due to defect in insulin receptor . Type —B insulin resistance is
due to the insulin autoantibodies 5.

Insulin resistance occurs earlier before the onset of type - 2 diabetes mellitus in the individuals’™® .If the insulin
resistance is detected at an earlier stage, diabetes mellitus ,obesity, dyslipidemia and hypertension and microvascular
and macrovascular complications can be avoided®°.
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2. MATERIALS AND METHODS
A cross sectional study was conducted in VMKV, Salem in 100 patients

from August 2023 to November 2024.
Inclusion criteria: type - 2 diabetes mellitus patients
Exclusion criteria : 1.Patients who are on insulin
2.Patients on drugs like fluoroquinolones , hydroxychloroquine etc.
3.Pregnancy
4.Patients with wolfram syndrome etc.
5. Patients with impaired blood glucose

Insulin resistance is calculated by “Gold Standard” method hyperinsulinemic euglycemic glucose clamp technique
which is practically not feasible. And insulin resistance is calculated by globally accepted standard HOMA —IR method. Also
other methods like HOMA -2 ,QUICKI , ISI are available .

After 8 hours of fasting , type- 2 diabetes mellitus patients were subjected to
fasting plasma insulin and fasting plasma blood glucose tests. Insulin resistance was
calculated by HOMA — IR method.

HOMA - IR is homeostasis model assessment for insulin resistance

HOMA IR - (Fasting plasma insulin x fasting blood glucose) / )
3. RESULTS
CHARACTERISTICS PERCENTAGE
(%0)
NO. OF
PATIENTS
AGE (in years) <40 10 10%
41 - 50 20 20%
51 - 60 50 50%
61- 70 30 30%
>71 10 10 %
SEX FEMALES 60 60%
MALES 40 40%
COMORBIDITIES DIABETES 75 75%
HYPERTENSION 50 50%
CAD 30 30%
CKD 10 10%

In this study, most of the patients were 51 — 60 years (50 % ), 61 -70 years (30%) , 41-
50 years (20%) ,> 70 years (10%) . Most of the patients were females (60%) and others
were males (40%) .75 patients had diabetes (75%) and 25 patients had no



diabetes. 50 patients had hypertension (50%) and 50 patients had nohypertension .
30 patients had coronary artery disease (30%) and 70 patients had no coronary
artery disease (CAD) .10 patients had chronic kidney disease (10%) and 90 patients
had no chronic kidney disease (CKD).

4. PATIENTS AND CLINICAL FEATURES

FREQUENCY PERCENTAGE (%)
ACANTHOSIS NIGRICANS 15 15%
BURNING SENSATION OF 55 55%
FOOT
CHEST PAIN, 40 40%
PALPITATION,
SYNCOPE
FUNDUS CHANGES- 25 25 %
(COTTON  WOOL  SPOTS
MACULAR EDEMA
MICROANEURYSMS)
OLIGURIA, 20 20 %
ANURIA,
PEDAL EDEMA
BMI (> 30 ) 60 60%

15 patients had acanthosis nigricans (15%) and 85 patients had no

acanthosis nigricans and 55 patientshad bilateral burning sensation of foot (55%) and
45 patients had no burning sensation of the foot. 40 patients presented with

chest pain ,palpitation and syncope and 60 patients had no symptoms . Fundus
examination showed that 25 patients present had cotton wool spots , macular

edema , microaneurysms and dot and blot haemorrhages (25%) and 75 patients

had no fundus changes. 20 patients had oliguria and pedal edema (20%) and



80 patients had no symptoms. 60 patients had BMI - > 30 ( 60%) and 40 patients

had BMI - <30 .When the insulin resistance was calculated with the fasting plasma

glucose and fasting plasma insulin by HOMA —IR method , P value was found to be
significant (P <0.05).

B - Insulin
resistance among
the Non-diabetics

35%

A - Insulin
Resistance among
the Diabetics

65%

m A - Insulin Resistance among the Diabetics
BB - Insulin resistance among the Non-diabetics

5. DISCUSSION
When the insulin resistance was calculated among the type - 2 diabetes

mellitus patients by HOMA — IR method , it was found to be high (insulin
resistance ->1.9 to 2.9) 'Y Whereas in other individuals insulin resistance was found

to be normal ( IR-<1.4) 12138 When the insulin resistance was done among the first degree relatives of diabetes
mellitus patients, it was also found to be high (insulin resistance - > 1.9)

From the study, we can observe that the increased insulin resistance indicates decreased insulin sensitivity.
Whereas decreased insulin resistance signifies increased insulin sensitivity[*-14,

Insulin resistance can lead to metabolic syndrome which constitutes obesity,

diabetes ,hypertension , dyslipidemia and microvascular complications like retinopathy, neuropathy and nephropathy
and macrovascular complications like cerebrovascular and

coronary artery diseasel*® .Insulin resistance can also cause Polycystic ovarian syndromel®. And it can also reduce
the immunity in the individualst>-6l,

6. CONCLUSION

If the insulin resistance is detected at an earlier stage, life style modifications can be brought in these patients Treatment
can be done in a better way in the patients with the insulin sensitizers along with the anti — diabetic medications*62% , Thus
obesity, hypertension , dyslipidemia and microvascular and macrovascular complications of insulin resistance can be avoided
in these patients(?-241,

Considering insulin resistance as a focus in type-2 diabetes, there is scope for further research development in the above
mentioned area by taking into account individual genetic profiles, life style factors, new drug targets, gene therapy and the
role of gut microbiota in order to control the progression of the disease and effectively manage complications[?>26]
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