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Abstract
Type 1 Diabetes Mellitus (T1DM) and Type 2 Diabetes Mellitus (T2DM) are
currently reaching epidemic proportions as various studies anticipate the rates of
such autoimmune conditions to increase in the next decade. Although genetic
inheritance and lifestyle choices have been accredited for the occurrence of T1DM
and T2DM, recent studies suggest that environmental pollutants are additional
inducers for diabetes development as they impair β (beta)-cells, which produce and
secrete insulin. Thus, the present work relies on published peer-reviewed articles in
order to establish a better understanding of environmental stressors, and if there is
some, if any, effect on β-cell function.

Figure 2: The pathogenesis
of both T1DM and T2DM is
highlighted. T1DM lose
complete beta-cell
function, whereas T2DM
retain a minimal amount.

Research Question
What role do environmental pollutants play in the pathogenesis of
Type 1 and Type 2 Diabetes Mellitus?

Introduction

Hypotheses and Methods

Pancreatic islet beta (β)-cells are one of the four major types of cells found in the
islets of Langerhans. The β-cell is able to secrete insulin, the hormone used to lower
high blood glucose levels, in response to nervous and intestinal stimuli. The secreted
insulin can then travel through the bloodstream and store the excess glucose as
energy in the form of Adenosine Triphosphate (ATP). However, these cells are
extremely sensitive to oxidative stressors, and through the continuous exposure to
such oxidative stress, the β-cell can dysfunction and β-cell apoptosis, may occur.
Figure 1: Pancreatic islets in their

ALTERNATIVE: Environmental stressors interfere with normal β-cell function and
can lead to the pathogenesis of Diabetes Mellitus through their dysfunction.
NULL: Environmental stressors have no effect on β-cell function and exposure does
not lead to the pathogenesis of Diabetes Mellitus.
Data collection was done by examining a variety of sources, such as
peer-reviewed papers and review articles. Data was analyzed based on how the
researchers of that specific article drew conclusions. The statistical results
determined how the indicated variable related to β-cell dysfunction.

normal environment.

Analysis
Those exposed to BPA saw an increase of approximately 12 pounds in 6.5
months, or a little under 2 pounds per month. This gain accounts for a significant
increase in weight and correlates to BPA having some type of influential factor upon
such. Arsenic and organophosphate pesticides, both administered through
inhalation, did not witness a significant increase in body weight.
Rats injected with BPA saw a significant total increase in weight as compared
to those under the control group, gaining approximately 0.67 oz. per month.
Comparatively, the maximum plasma insulin secretion under the BPA test did see a
decrease as well. Although not a large drop, the reduction in insulin production
indicates some form of β-cell apoptosis is occurring.
In the study testing the effects of BPA, the exposed subject group saw a
significant increase in blood glucose levels of approximately 4.1 mg/dL per month.
Arsenic and organophosphate pesticides did not show a substantial increase in
overall blood glucose levels and, thus, the p-value was high.

Discussion
Assessments across all studies examining the effects of various chemicals on
β-cell function have been compiled above. As per the data collected, it can be seen
only BPA and phthalates pose a significance in the weight, glucose, and plasma
insulin subgroups. Arsenic and organophosphate pesticides do not imply a
significant change as compared to other data, but the change that is present is
occurring very minimally.

Results
Conclusion
Although genetic predisposition, obesity, diet, and lack of exercise are
commonly accepted causes of the development of T1DM and T2DM, it is argued
that these factors alone cannot fully explain the rapid rise in the prevalence of
Diabetes. Therefore, the present research gave an overview of the available
information connecting environmental stressors with T1DM and T2DM, with adept
focus given to the β cell, indicating a strong correlation between BPA and
phthalates and dysfunction but not between arsenic and organophosphate
pesticides.

Background
β-Cell Apoptosis: Weir and Bonner (2004) identified five specific stages of β-cell
dysfunction: Compensation, stable adaptation, unstable early decompensation,
stable decompensation, and severe decompensation

Ethnicity: Statistically, the United States reports the highest rates of T2DM whereas
northern European countries such as Norway, Finland, and Sweden, report one of
the highest rates of T1DM globally (ADA, 2018).

Further Work

Chemicals Analyzed: Bpa. phthalates, organophosphate pesticides, and arsenic

Any further work should aim to highlight other potential sources of pollutants
leading to β-cell impairment, especially those found in the air and groundwater, as it
the easiest way pollutants can spread. Further studies should also examine other
methods of exposure such as transdermal absorption as pollutants may be found in
various objects throughout the house.

Purpose
Highlight which chemicals (BPA, phthalates, arsenic, and organophosphate
pesticides), if any, result in β-cell dysfunction.
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