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Abstract

The aim of our research is to determine the correlation of insulin resistance with diseases of the

gastrointestinal tract and the level of trace elements in blood serum.

Metods: The study cohort included a total of 413 patients aged 20-75 years (mean age 37.3 +
11.4 years) referred to the National Institute of Endocrinology from 2017 to 2019The cohort
included 120 men and 293 women . A retrospective selection of the study population was made

based on patient history, where hyperinsulinemia was diagnosed.

We considered fasting hyperinsulinemia in blood serum as compensatory
hyperinsulinemia during insulin resistance. On the basis of which, we included individuals
with hyperinsulinemia in the study group of insulin resistance, while the control group

consisted of 161 subjects with normoinsulinemia.

Results: In the study group, compared to the control group, there was a significant decrease in
the level of zinc (74.50+14.43 vs 88.52+14.63; p<0.0001) and also an increase in the level of
transaminases — ALT(37.51+29.96 vs 28.49+25.89; p=0.0019) and AST(27.23+17.94 vs
21.28+8.80; p=0.0001).



e The incidence of gastrointestinal tract diseases did not show a positive correlation with

the level of insulin in blood serum

e Hyperinsulinemia shows a reliable positive correlation with decreased zinc levels in the

blood serum.
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Introduction

Epidemiological assessment of insulin resistance is usually measured by the prevalence of
metabolic syndrome [1]. Metabolic syndrome includes risk factors for type 2 diabetes
cardiovascular disease [2] and Hyperinsulinemia is the most common cause of diffuse goiter and
the heterogeneous structure of the thyroid [3]. Metabolic syndrome is a combination of metabolic
disorders, which includes arterial hypertension, central obesity, insulin resistance and atherogenic
dyslipidemia. Metabolic syndrome, also called "insulin resistance syndrome," "Syndrome X," and
"the deadly quartet," is increasingly recognized as an important cardiovascular risk factor, even
without type 2 diabetes [4, 5, 6]. Excessive accumulation of adipose tissue in the human body leads
to insulin resistance, which plays a crucial role in the development of metabolic syndrome [7].
Insulin resistance leads to hyperinsulinemia, which is accompanied by an increase in the level of
glucose in the blood serum, because the increased demand for insulin due to insulin resistance

exceeds the ability of the beta cells of the pancreas to release adequate amounts of insulin, which



ultimately contributes to the development of type 2 diabetes mellitus [8]. Insulin resistance is

associated with excessive accumulation of adipose tissue in the human body [9,10].

In developed countries, the prevalence of metabolic syndrome in the adult population has increased

to 20-25%, and its frequency is increasing over time in all age groups [11,12].

As the incidence of insulin resistance is increasing, we were interested in studying the
correlation of insulin resistance with diseases of the gastrointestinal tract and the level of trace

elements in blood serum.

Methods and Material

The study cohort included a total of 413 patients aged 20-75 years (mean age 37.3 + 11.4
years) referred to the National Institute of Endocrinology from 2017 to 2019The cohort
included 120 men and 293 women . A retrospective selection of the study population was made

based on patient history, where hyperinsulinemia was diagnosed.

We considered fasting hyperinsulinemia in blood serum as compensatory
hyperinsulinemia during insulin resistance. On the basis of which, we included individuals
with hyperinsulinemia in the study group of insulin resistance, while the control group

consisted of 161 subjects with normoinsulinemia.
Inclusion Criteria: Hyperinsulinemia

Exclusion Criteria: pregnancy, hyperthyroidism, hypothyroidism, diabetes type 2; Type 1
diabetes mellitus, estrogen or metformin treatment, gastric bypass, treatment, patients with
bariatric intervention, surgical patients, chronic liver and kidney failure, oncological diseases,

neurological diseases, hidden social life conditions.

Study variables included: age, sex, social status, body mass index (BMIcm/m?2), clinical signs
observed included: Flatulence, abdominal pain, gastritis, gastric and duodenal ulcer disease,
gastrointestinal oncological disease, ionized calcium, zinc, chlorine, phosphorus, alanine

aminotransferase, aspartamino transferase.

sweating, dry skin, hair loss, brittle nails, headache, dizziness, fatigue, mood and appetite.

Laboratory tests included: vitamin D, TSH, anti-TPO and thyroid ultrasonography

Statistical Analysis:



Biochemical analyzes were performed -Tosoh AIA-900(Fluorescence enzyme
immunoassay). Quantitative values are presented as the mean + SD and qualitative values as
absolute values and percentages. For qualitative variables the difference between groups was
analyzed by Fishers’ exact test,while for quantitative variables it was analyzed by the
_Student’s t-test. Correlations between quantitative factors determined by the Pearson
correlation coefficient, and between qualitative factors using — Spearmans’ correlation analysis.
Sensitivity and specificity was calculated by ROC analysis. Linear regression analysis and other

statistical tests were performed using SPSS23 software.

Among the patients studied by us, insulin resistance was detected in 252 persons, the rate of
insulin resistance is significantly higher in women than in men - respectively 79.5% and

65.49% (p=0.0021).

Results

The distribution of patients by age is shown in Figure 1



Distribution of patients by age
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Figure 1

The average age of the patients was 37.3+11.4 years, the range was 20-75 years.
There were 120 men and 293 women among the examined persons.

In the study group, compared to the control group, the incidence of gastrointestinal diseases

did not change (Figure 2).



Distribution of gastrointestinal diseases with excess
insulin

Figure 2

Table 1 shows the biochemical characteristics of insulin resistance

Table 1. Evaluation of biochemical characteristics during insulin resistance

Study t P

Control group group

N Mean | SD N Mean | SD
Fasting glucose (80-110 | 161 99.36 | 15.68 | 253 |101.54 | 19.82 |-1.24 | 0.2147
mg/dl)
Zn (80-120)mg/dl 159 88.52 |14.63 | 250 |7450 |14.43 |9.50 |<0.0001
Ca(1.15-1.3) 159 1.20 0.07 |251 |1.23 0.32 -1.47 | 0.1421
Mg(1.7-2.5) 156 1.97 024 |237 |286 13.91 |-0.98 | 0.3285
K(80-120) 157 4.15 036 |240 |4.13 0.40 0.69 | 0.4904
P(2.5-5) 150 3.68 0.68 |233 |3.58 0.81 1.34 | 0.1817




Cl1(98-110) 151 103.74 | 354 | 233 |103.39 | 8.71 0.54 | 0.5881
ALT 159 28.49 |25.89 | 252 |3751 |2996 |-3.13|0.0019
AST 159 2128 |880 |252 |2723 |17.94 |-3.90|0.0001

In the study group, compared to the control group, there was a significant decrease in the level

of zinc and also an increase in the level of transaminases.

Discussion:

According to some studies, obesity is associated with insulin resistance and is a known risk
factor for esophageal, gastric cardia, and colorectal carcinoma [13,14]. According to some
authors, on the other hand, disruption of the microbiota flora in the gastrointestinal tract may
contribute to the development of metabolic syndrome risk factors [15, 16]. According to our
research, no oncological disease of the gastrointestinal tract was detected in the study group.
Also, there was no significant difference between the study and control groups in terms of the
incidence of gastrointestinal diseases. Some authors suggest that insulin resistance can cause
liver dysfunction [17]. According to our study, a significant increase in the level of transaminases

was noted in the study group compared to the control group.

Zinc (Zn) is an important mineral in the human body [18]. Zn plays a crucial role in the storage
of insulin in the granules inside the beta cells of the pancreas[19]. According to some studies, zinc
deficiency may cause various metabolic disorders [20]. According to some studies, magnesium
deficiency is more common in people with obesity, type 2 diabetes, and metabolic syndrome,
both in adults and in children [21, 22, 23]. Some authors believe that consuming foods high in
calcium may reduce the risks of metabolic syndrome[24]. According to some authors, low serum
potassium levels in perimenopausal women are associated with an increased risk of metabolic
syndrome [25]. According to our study, there was no significant difference between the blood
serum levels of potassium, calcium, phosphorus and chlorine in the study group compared to the
control group. According to our study, there was a significant decrease in zinc levels in the control

group compared to the study group.

Conclusions:




e The incidence of gastrointestinal tract diseases did not show a positive correlation with

the level of insulin in blood serum

e Hyperinsulinemia shows a reliable positive correlation with decreased zinc levels in the

blood serum.
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