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Abstract

This study aims to follow up the effect of exogenous insulin types in controlling
glucose levels and the extent to which cellular and humoral immune responses are
affected by the treatment in patients with type 1 diabetes. In addition, it aims to
estimate the level of gene expression of the FoxP3, which is one of the most important
genes responsible for the activity of regulatory T cells in patients with type 1 diabetes

mellitus.

The study included 80 blood samples of male and female patients diagnosed with
type 1 diabetes for the period of 3—5 years. These patients, who fall in the age range of

15-35 years, visited at the Al-Wafa Center of Diabetics and Endocrinology in Mosul¢

during 26/10/2021-13/02/2022. The patients were divided into four groups depending
on the type of insulin used to control their glucose levels. These groups included
patients who used insulin Actrapid, Insulatard, Insulatard/Actrapid or Mixtard. The
control group included 25 blood samples of healthy males and females without

infectious diseases, bacterial infections, or immune diseases.

The study included three axes. The first axis, the immunological axis, was based
on following up the effect of insulin types within the four study groups on some
cellular and humoral immunological parameters, including the total numbers of white
blood cells, the absolute numbers of neutrophils, lymphocytes, mononuclear cells,
eosinophils and phagocytes. In addition to the determination of the concentration of
total protein, albumin and globulin. The results of the immunological axis showed that
there were significant differences in the rates of total number of white blood cells and
the absolute number of neutrophils, lymphocytes, mononuclear cells, eosinophils,
phagocytes, globulin, total protein and albumin in some of the study groups when

compared to each other and to the control sample at P<0.05.

The second axis, the molecular axis, included measuring the level of FoxP3 gene
expression in 26 of the 80 patients for long periods. Their body mass index was in the
rang of 20-23 . Using quantitative polymerase chain reaction qPCR technology, the
results of Duncan’s test for comparison pairs showed a significant increase in the level
of FoxP3 gene expression for the four study groups in compared to the control sample

at P<0.05.



Depending on the results of the first immunological axis and the second
molecular axis, the third immunological-molecular axis was organised. Two tests were
added to this axis. The first test included measuring the total insulin concentration in
the serum of patients within the study sample, and the second test included measuring
the concentration of peptide-C to extract the concentration of insulin produced inside
the body. The results of measuring the concentration of exogenous insulin showed no
significant differences in the concentration of insulin in the study groups compared to

the control sample at P<0.05.

Using the statistical analysis program SPSS.25, an effect analysis relationship test
was conducted to determine the extent to which the level of gene expression of the
FoxP3 gene is affected by the levels of glucose and exogenous insulin, in addition to
measuring the effect of the high level of gene expression of the FoxP3 gene on the

immunological parameters within the study.

The results showed that there was no effect of exogenous insulin on the levels of
FoxP3 gene expression in the four study groups. On the contrary, the results showed an
effect of glucose concentration on the levels of the FoxP3 gene expression in 26% of
the group of patients who used insulin Mixtard. Meanwhile, the results of the effect
analysis of glucose on the level of gene expression of the FoxP3 gene showed in 76%
of the patients who used the Insulatard insulin at P<0.05. The results also showed an
effect of high levels of the FoxP3 gene expression on the absolute numbers of
lymphocytes, mononuclear cells, phagocytes, and globulin in 20%, 27%, 23% and
25%, respectively, of diabetic patients who used Actrapid insulin. Finally, there was an
effect on the high level of gene expression of the FoxP3 gene on both phagocyte

absolute numbers and globulin in 20% and 29%, respectively, of diabetic patients who

used insulin Insulatard /Actrapid at P<0.05.
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