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ABSTRACT 
 

Introduction: Diabetes mellitus (DM) is a metabolic disorder that is greatly exacerbated by a 
complete lack of insulin or insulin resistance. The pancreas is a multicellular organ, the exocrine 
half accounting for 84% of its volume and the endocrine half accounting for only 2%. Since these 
two parts of the world have a close relationship with structure and function, the disruption of one 
can affect the other. Hemoglobin A1C (HbA1c) represents the glycemic status of the patient over 
the previous three months. Evidence suggests that pancreatic endocrine hormones, especially 
insulin, affect pancreatic exocrine function. Insulin has a detrimental effect on exocrine acinar cells. 
Exocrine acinar cells attached to it contain a variety of enzymes, including amylase and lipase, 
which help digest certain food particles. 
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Aim: Study of serum pancreatic amylase and lipase enzyme in patients with type 2 diabetes. 
Materials and Methods: This cross sectional study was done in the Department of Biochemistry, 
dept. of medicine and Diabetic OPD, Datta Meghe Medical College and Shalinitai Meghe Hospital 
and Research Centre, Nagpur. For this study 40 diagnosed type 2 diabetic patients of both sexes 
with age ranging 35-60 years were selected as study group. 
Results: FBS, HbA1C, serum pancreatic amylase, and lipase mean effects between control and 
patients showed statistically significant differences in type 2 diabetes mellitus (P <0.0001). 
Conclusion: We concluded that pancreatic amylase and lipase function are impaired in type 2 
patients with diabetes, and this observation is particularly important in type 2 diabetes. It has been 
suggested that the analysis of pancreatic enzymes in diabetic patients may be a useful parameter 
in determining the progression of the disease. 
 

 
Keywords: T2DM; amylase; lipase; HbA1c and NIDDM. 
 
1. INTRODUCTION 
 
Diabetes is on the rise, and the number of 
depressions worldwide will double from 171 
million in 2000 to 366 million by 2030, with India 
leading the way. By 2030, it is estimated that DM 
will affect up to 79.4 million people in India. At 
present, India is the world's leading DM epidemic 
[1]. Reduced or absent insulin secretion and 
insulin tolerance are the causes of type 1 and 
type 2 diabetes, respectively [2]. Insulin 
resistance is seen as a decrease in the response 
of an target organ to the effects of chemical 
insulin. Insulin is produced by cells in pancreatic 
islands. In clusters of endocrine islet cells are 
scattered among the exocrinal acinar cells, 
secreted by both the endocrine and exocrine 
glands [3,4]. 
 
Exocrine cells make up 84% of the pancreas 
structure, endocrine cells make up 2%, 
extracellular matrix make up 10%, and ductal 
cells and blood vessels make up 4%. Islet cells 
and acinar cells are very close. Disability of Islet 
cells detected in diabetes can cause pancreatic 
acinar cells to become irritated [5]. 
Hyperglycaemia is caused by a deficiency in 
insulin secretion and activity, which can interfere 
with enzyme production and excretion from the 
exocrine pancreas. Amylase, lipase, and 
protease enzymes are produced in the pancreas 
[6]. 
 
Diabetes mellitus (DM) is a metabolic disorder 
that is greatly exacerbated by a complete lack of 
insulin or insulin resistance. The pancreas is a 
multicellular organ, the exocrine half accounting 
for 84% of its volume and the endocrine half 
accounting for only 2%. Since these two parts of 
the world have a close relationship with structure 
and function, the disruption of one can affect the 
other [7]. 

When blood donations are collected from nearby 
islands, exocrine acinar cells are exposed to high 
concentrations of endocrine hormones. Evidence 
suggests that pancreatic endocrine hormones, 
especially insulin, affect pancreatic exocrine 
function. Insulin has a detrimental effect on 
exocrine acinar cells. Exocrine acinar cells 
attached to it contain a variety of enzymes, 
including amylase and lipase, which help digest 
certain food particles [8]. Amylase is the main 
enzyme that breaks down starch into maltose, 
maltotriose, and eliminates dextrins during 
digestion. Lipase is a digestive enzyme from the 
pancreas and spreads to the intestines, where it 
helps to break down triglycerides into acids and 
monoglycerides. The diet is poorly prepared due 
to a lack of pancreatic enzymes, which leads to 
poor digestion and starvation [9]. 
 

Low serum amylase levels have long been 
considered to represent the proliferation of 
pancreatic damage caused by advanced 
pancreatic disease. However, recent studies 
have shown that reduced serum amylase levels 
are associated with metabolic syndrome and 
diabetes.

 
Hemoglobin A1C (HbA1c) represents 

the glycemic status of the patient over the 
previous three months [10]. 
 

2. AIM 
 

Study of Serum Pancreatic Amylase and Lipase 
Enzyme in Patients with Type 2 Diabetes 
Mellitus. 
 

3. MATERIALS AND METHODS  
 

Present Study was carried out in the Dept. of 
Biochemistry at Datta Meghe Medical College in 
collaboration with Dept. of General medicine. For 
this study 40 diagnosed type 2 diabetic patients 
of both sexes with age ranging 35-60 years were 
selected as study group.  
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3.1 Sample Collection  
 
7ml of blood samples are collected from each 
patient and are clearly distributed, sodium 
fluoride and EDTA as 3ml, 2ml and 2ml 
respectively. A serum sample from a plain vial 
was used to measure Amylase and Lipase while 
EDTA samples were used to measure HbA1c, 
sodium fluoride samples were used to measure 
FBS. 

 
3.2 Biochemical Analysis  
 
Amylase, Lipase, HbA1C, FBS were estimated 
on AU480 Analyser.  

 
4. RESULTS 
 
Table 1 shows the comparison of laboratory data 
between the control group and the study group. 
FBS was significantly elevated (215.0±73.8) in 
type 2 patients compared with healthy subjects 
(93.2 ±14.1). HbA1C was significantly elevated 
(7.60±1.42) in type 2 patients compared with 
healthy subjects (4.7±0.90). 

 
According to Table 1, Amylase significantly 
reduced (38.6 ± 16.0) in type 2 patients 
compared with healthy subjects (66.7±18.1) and 
Lipase significantly decreased (21.0±2.8) in type 
2 patients compared with healthy (26.2±4.1) 
subjects. 

 
FBS, HbA1C, serum pancreatic amylase, and 
lipase mean effects between control and patients 
showed statistically significant differences in type 
2 diabetes mellitus (P <0.0001). 

 
5. DISCUSSION 
 
Skrha J et al found that patients with insulin-
dependent diabetes mellitus have low serum 
lipase levels and amylase levels. These findings 
can be explained by the decrease in acinar cell 
activity near the depleted insulin islands. Other 

studies have shown a decrease in other 
pancreatic enzymes such as elastase, trypsin, 
and chymotrypsin. In diabetic patients with 
uncontrolled hyperglycaemia, analysis of pure 
pancreatic secretions embedded in the 
pancreatic cavity revealed a significant decrease 
in amylase levels with a slight increase in the 
concentration of bicarbonate and lipase. 
Diabetes is one of the most common chronic 
diseases, endangering the lives of millions of 
people worldwide [11]. It is characterized by 
hyperglycaemia and decreased serum insulin 
content, and is divided into two types: type 1 
(IDDM) and type 2 (NIDDM) depending on the 
early years and the requirement for insulin 
treatment. Dyslipidaemia is a very important risk 
factor for diabetes complications, and is widely 
studied [12,13]. 
 
Lorini et al, Yajnik et al, and Kim et al

 
all related 

weight loss recorded in pancreatic amylase, 
lipase, trypsin, and elastase. In diabetic               
patients with uncontrolled hyperglycaemia, 
analysis of pure pancreatic juice directly into the 
pancreatic cavity revealed a significant               
decrease in amylase production with no 
difference in lipase and bicarbonate 
concentrations. The activity of pancreatic juice 
amylase is increased while glycaemic regulation 
is stable [14]. 

 
Hatt f BF et al, on the other hand, observed a 
significant increase in serum amylase levels in 
people with diabetes (175.35 ±21.74) in relation 
to the control group (40.19 ±10.50) diabetics with 
ketoacidosis. Decreased amylase secretion in 
diabetic pancreas may be due to cytosolic free 
calcium concentration (Ca2 +) and amylase 
expression, rather than cholecystokinin (CCK) 
receptor gene expression in pancreatic acinar 
cells. according to Patel R et al. Exocrine 
dysfunction is common in diabetics, according to 
a recent study from a number of diabetic centers 
using fecal elastase 1 concentration as a 
diagnostic tool for exocrine pancreatic function 
[15-21]. 

 
Table 1. Comparison healthy individuals with type 2 DM subjects 

 
Parameters Control (n=20) Type 2 DM (n=20) P-valve 

FBS (mg/dl) 93.2±14.1 215.0±73.8 P < 0.0001 

HbA1c (%) 4.7±0.90 7.60±1.42 P < 0.0001 

Amylase (u/L) 66.7±18.1 38.6±16.0 P < 0.0001 

Lipase (u/L) 26.2±4.1 21.0±2.8 P < 0.0001 
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6. CONCLUSION 
 
We concluded that pancreatic amylase and 
lipase function are impaired in type 2 patients 
with diabetes, and this observation is particularly 
important in type 2 diabetes. It has been 
suggested that the analysis of pancreatic 
enzymes in diabetic patients may be a useful 
parameter in determining the progression of the 
disease. 
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