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Abstract

Introduction: Diabetes Mellitus (DM) is a metabolic disorder marked by the presence of either a total
lack of insulin or reduced insulin activity, resulting in the worsening of the illness. The pancreas is a
very intricate organ consisting of several cellular structures. The exocrine component constitutes
around 84% of the pancreas' in overall volume, whilst the endocrine component represents a meagre
2%. The structural and functional interconnection of these two regions suggests that any disruption in
one region can have consequences for the other. Aim & objective: To study the correlation between
exocrine and endocrine functions of Pancreas in Type 2 Diabetes Mellitus (T2DM). Material & Method:
case control study, 30 cases with T2DM were selected as subject and 30 with normal fasting blood
sugar (FBS) as control. Fasting Blood Sugar (FBS), Serum amylase and serum lipase were measured
by using automated biochemistry analyser, Vitros 5600 in Biochemistry Department, Central
Laboratory, Sharda University, Greater Noida, UP, India. Result: negative correlation between FBS and
Amylase (r=-.340*), and FBS and Lipase (r=-.382*). Conclusion: Pancreatic amylase and lipase
function is diminished in type 2 diabetics, Pancreatic enzymes may be a good indication of diabetes
progression.
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INTRODUCTION

Diabetes mellitus (DM) refers to a collection of chronic metabolic diseases. Chronic
hyperglycemia is detected as a result of inadequate insulin secretion, inadequate
insulin response, or a combination of both the conditions. Type 2 Diabetes Mellitus
(T2DM) has become a prevalent health issue in modern society, affecting a substantial
number of individuals worldwide, reaching a startling 462 million cases. Notably, a
considerable subset of 77 million cases is seen presently in India (1,2).

According to data presented by the International Diabetes Federation, an anticipated
global population of around 537 million individuals aged between 20 to 79 years were
diagnosed with diabetes in the year 2021. The aforementioned data indicates a
prevalence rate of 10.5% at a global level. Based on forecasts, it is expected that the
numerical value would experience a substantial increase, reaching a cumulative count
of 642 million individuals by the year 2040. It is crucial to recognize that there is a
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growing prevalence of diabetes worldwide, which may be primarily ascribed to many
factors such as an ageing population, urbanization, the adoption of unhealthy dietary
habits, and sedentary lifestyles (3).

According to the World Health Organization (WHO), there is a global prevalence of
diabetes affecting around 422 million individuals, with a significant concentration in
low- and middle-income nations. Furthermore, WHO reports that diabetes is directly
responsible for approximately 1.5 million fatalities annually (4).

The manufacture of insulin occurs within the cells of the pancreatic islets. Islet cells,
which are found adjacent to exocrine cells within the pancreas, are responsible for the
secretion of acinar cells. The exocrine portion of the pancreas accounts for around
84% of its overall volume, whereas the endocrine portion comprises only 2%. The
complex interaction between the structure and function of these two global domains
results in the possibility for any disturbance in one region to have an impact on the
other. The existing body of evidence indicates that pancreatic endocrine hormones,
particularly insulin, exert an influence on the exocrine function of the pancreas. The
administration of insulin has been found to have an adverse effect on exocrine acinar
cells. The exocrine acinar cells possess a range of enzymes, such as amylase and
lipase. These enzymes are of utmost importance in easing the process of digesting
particular dietary particles (6,9).

The occurrence of extended periods of uncontrolled hyperglycemia can result in tissue
damage, which in turn can lead to the development of end organ damage due to the
existence of both microvascular and macrovascular complications. Individuals with
diabetes may experience notable disruptions in their exocrine function due to the
intimate association between the exocrine and endocrine system. Hence, the normal
functioning of the exocrine system plays a vital role in the effective digestion and
absorption of nutrients within the gastrointestinal (Gl) tract (9).

The exposure of exocrine acinar cells to heightened quantities of endocrine hormones
takes place when blood donations are obtained from adjacent islands. The existing
body of evidence indicates that pancreatic endocrine hormones, particularly insulin,
exert an influence on the exocrine function of the pancreas. The injection of insulin
has a negative effect on exocrine acinar cells. The exocrine acinar cells, which are
encapsulated, possess a diverse array of enzymes, including amylase and lipase, that
aid in the enzymatic hydrolysis of certain food particles throughout the process of
digestion. (10)

The reduction in blood amylase levels has been regarded as a dependable indicator
of the progression of pancreatic injury associated with advanced pancreatic illness.
Recent research has yielded findings suggesting a potential association between
diminished blood amylase levels and the prevalence of metabolic syndrome and
diabetes mellitus (11,13)

Despite the considerable investigation into the interaction between exocrine and
endocrine functions in the pancreas through animal and cellular studies, there has
been a noticeable dearth of attention given to the role of pancreatic exocrine function
in research pertaining to diabetes in human. The main focus of the research lies in
investigating metabolic disturbances that arise from prolonged period of heightened
blood glucose levels caused by reduced insulin secretion. Numerous investigations
have been undertaken to examine the association between heightened levels of blood
amylase and lipase in cases of acute pancreatitis (6,10).
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Nevertheless, there is a paucity of studies investigating the importance of reduced
levels of serum amylase and lipase in clinical scenarios, such as diabetes mellitus.

MATERIAL & METHOD

A case-control study was done by the Department of Biochemistry at the School of
Medical Sciences and Research, in collaboration with the Department of Medicine at
Sharda Hospital, Sharda University in Greater Noida, Uttar Pradesh, subsequent to
approval from the Institutional Ethics Committee. The study population consisted of
subjects who sought medical care at both the outpatient department (OPD) and
inpatient department (IPD) of Sharda Hospital, as well as persons residing in Greater
Noida and nearby area of Western Uttar Pradesh. Informed written consent were
obtained from the subjects.

Following the completion of the medical history a thorough physical examination was
conducted. The procedure of collecting samples for the purpose of analysis was
conducted. 5ml venous blood sample was collected from each of the cases and contol.
The serum derived from whole blood was subjected to analysis, namely to determine
blood glucose, amylase, and lipase levels. The analysis was conducted utilizing the
dry chemistry autoanalyzer, Vitros 5600 system.

Statistical analysis:

The analysis of the data was performed with SPSS software version 22.0. The present
study performed a statistical analysis that encompassed the use of both descriptive
and inferential statistics. The data was used for determining the mean * standard
deviation (SD) or standard error of the mean (SEM). The correlation between variables
were measured by using Pearson correlation coefficient. In statistical analysis, a p-
value that is less than or equal to 0.05 is accepted as being statistically significant.

RESULT

MeanxSD of FBS, serum amylase, and serum lipase in cases and control is shown in
table 1. Correlation between FBS, serum amylase and serum lipase by using Pearson
correlation coefficient are shown in table no 2.

Table no.1:
Group Statistics
class Mean Std. Deviation | Std. Error Mean
FBS case 205.7 96.86078 17.68428
control 83.5455 13.01049 3.92281
AMYLASE case 40.6667 10.13813 1.85096
control 71.6364 24.07186 7.25794
LIPASE case 43.2 29.37909 5.36386
control | 159.8182 133.92298 40.3793
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Table no.2:
Correlations
FBS AMYLASE | LIPASE
FBS Pearson Correlation 1 -.340* -.382*
Sig. (2-tailed) 0.03 0.014
N 41 41 41
AMYLASE Pearson Correlation -.340* 1 .358*
Sig. (2-tailed) 0.03 0.021
N 41 41 41
LIPASE Pearson Correlation -.382* .358* 1
Sig. (2-tailed) 0.014 0.021
N 41 41 41

* Correlation is significant at the 0.05 level or less (2-tailed).

DISCUSSION

Disorders that specifically target the human pancreas have a direct impact on the
exocrine secretions of the organ. The reduced concentrations of serum amylase
reported in persons diagnosed with diabetes may suggest impaired exocrine-
endocrine interactions inside the pancreas. Nevertheless, there have been only a
restricted number of clinical trials that have explored this complex interplay (7-9).

The purpose of this investigation was to establish a correlation between islet cells,
which are classified as endocrine glands, and acinar cells, which are categorised as
exocrine glands, within the pancreas. To examine the association, we performed tests
of Fasting blood glucose (FBS), serum amylase, and serum lipase levels in both the
cases and control groups. This investigation revealed a significant correlation between
levels of serum amylase, serum lipase, and fasting blood sugar (FBS). It has been
shown that people with Type 2 Diabetes Mellitus (T2DM) exhibited significantly
reduced levels of blood lipase and serum amylase in comparison to the control group.
The researchers also observed that their results were in line with prior studies that
have shown elevated levels of blood amylase and serum lipase in individuals who
have been diagnosed with early-stage type 2 diabetes mellitus (T2DM) (8,9).

In the study conducted by Ratel et al. it was determined that the reduced synthesis of
amylase in the pancreas of individuals with diabetes can be attributed to a decline in
the concentration of cytosolic free calcium (Ca2+) and the suppression of gene
expression associated with amylase. This phenomenon is not caused by changes in
the gene expression of cholecystokinin (CCK) receptors in pancreatic acinar cells (13).

According to Bhadarge. G.L., et.al., the study proposes that the assessment of blood
amylase and lipase levels in newly diagnosed individuals with type 2 diabetes mellitus
may be beneficial in the early diagnosis of diabetes mellitus and its associated
problems (5). More studies with lager samples size is required to establish the
correlation between endocrine and exocrine function of pancreas in T2DM.

CONCLUSION

It is concluded that individuals with type 2 diabetes exhibit reduced functionality of
pancreatic amylase and lipase, which holds particular significance within the context
of type 2 diabetes. There has been a suggestion that the evaluation of pancreatic
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enzymes in individuals with diabetes could serve as a valuable indicator for assessing

the advancement of the condition.
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