J Diabetes Metab 2023, Vol.14, Issue 4: 992.

Hypothesis

r

Serum Free IGF-1 and IGFBP-1 Levels are Linked to Insulin Sensitivity and Insulin
Secretory Abnormalities in Bangladeshi Type 2 Diabetes Patients

Mohammad Faruque*
Department of Physiology & Molecular Biology, Bangladesh University of Health Sciences, Dhaka, Bangladesh

N\

Corresponding Author*

Mohammad Faruque

Department of Physiology & Molecular Biology, Bangladesh University of
Health Sciences, Dhaka, Bangladesh

E-mail: faruguemd@yahoo.com

Copyright: © 2023 Faruque M. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Received: 27-Mar-2023, Manuscript No: jdm-23-22197, Editor assigned: 30-Mar-
2023, Pre QC No: jdm-23-22197 (PQ), Reviewed: 13-Apr-2023, QC No: jdm-23-
22197, Revised: 20-Apr-2023, Manuscript No: jdm-23-22197 (R), Published: 28-
Apr-2023, DOI: 10.35248/2155-6156.1000992

Abstract

Objectives: It is possible that insulin resistance and dysfunction in B-cell
secretory function are associated with serum free insulin like growth
factors-1 (IGF-1) and insulin like growth factor binding protein-1 (IGFBP-1).
The purpose of this study is to determine whether type 2 diabetics in a
Bangladeshi population have two distinct associations with IGF-1 and
IGFBP-1.

Methods: Sixty-eight people with type 2 diabetes (DM) and 61 healthy
controls without a family history of diabetes or prediabetes are studied
alongside age, sex, and BMI-matched controls. The standard ELISA method
is used to measure insulin, free IGF-1, and IGFBP-1. HOMA-CIGMA software
uses fasting glucose and fasting insulin to calculate insulin secretory
capacity (HOMA B) and sensitivity (HOMA S).

Results: The study groups did not significantly differ in their free IGF-1 and
IGFBP-1 levels while fasting. However, when compared to controls in the
low BMI group (BMI 23), the level of free IGF-1 in type 2 DM subjects is
significantly higher (p = 0.03). There is a clear positive association between
HOMA B and free IGF-1 in stepwise multiple regression analysis. In a
similar manner, IGFBP-1 is positively correlated with HOMA B and HOMA
S in various models. In different stepwise multiple regression analysis
models, both free IGF-1 and IGFBP-1 have an inverse relationship with
fasting insulin in the same study.

Conclusion: Fasting insulin levels are negatively correlated with both IGF-
1 and IGFBP-1. IGF-1 is also positively associated with B-cell secretory
dysfunction, and insulin sensitivity and IGFBP-1 are also positively
associated with B-cell secretory dysfunction in type 2 diabetic patients.
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Introduction

Like insulin, insulin-like growth factor-1 (IGF-1) is a peptide hormone made
up of an alpha and beta chain that are linked by disulfide bonds and share
nearly 50% amino acid sequence homology with proinsulin. It is a multipotent
growth factor that has a significant impact on metabolism and normal tissue
growth. Insulin and IGF-1 share similar structures. It has been hypothesized
that a decreased level of IGF-1 may play a role in diabetes. In healthy
volunteers, this hormone simultaneously lowers the level of serum insulin.

Although the role of IGF-1 in normal carbohydrate metabolism is still poorly
understood, its mechanism of action appears to be independent of insulin
receptor activation [1]. IGFs (insulin like growth factors), which in an unbound
form induce glucose and amino acid uptake, circulate bound to insulin like
growth factor binding proteins (IGFBPs), which modulate their bioavailability
and activity. IGFBPs are a group of structurally related proteins. They also
improve insulin resistance in subjects with more severe insulin resistance.
Insulin is considered to be the primary regulator of IGFBP-1 level. IGFBP-1
level has been shown to be elevated in patients with insulin resistance
syndromes and type 1 diabetes. These proteins are involved in a variety of
metabolic functions that affect glucose and insulin metabolism in addition
to their hormonal binding function. Insulin is considered to be the primary
regulator of IGFBP-1 level. Serum IGFBP-1 levels tend to be low in type 2
diabetes. In a Biochemical Journal article, da Silva-Xavier et al. described a
method for directly comparing the effects of knocking down expression of the
insulin receptor and IGF-1 receptor genes in the MIN-6 -cell line [2]. Patients
with insulin deficiency typically have elevated IGFBP-1 levels. Surprisingly,
depolarizing agents' insulin secretion was not affected by either receptor loss,
but glucose-mediated insulin secretion was. If hybrid IGF-insulin receptors
were required for glucose-induced secretion, this could be explained by the
fact that insulin and IGF-1 receptors play different roles in preserving -cells'
ability to secrete insulin. In fact, these differences are found in the study.
First, IGF-1 deficiency causes dysregulation of the mechanisms that regulate
cellular ATP levels, which would clearly affect glucose's capacity to trigger
insulin secretion [3]. On the other hand, the absence of insulin receptors does
not have such a significant impact on the level of ATP in the cell. However,
it does have a significant impact on the capacity of glucose to regulate the
expression of key genes that regulate glucose, an effect that is absent in IGF-
1 receptor knockdowns. According to Freund et al. insulin and IGF-1 regulate
mitogenesis and glucose metabolism through functional insulin and IGF-1
receptors even in myeloma cell lines.

Cross-sectional correlations between altered circulating levels of IGF-1 and
its binding proteins (IGFBPs) and prediabetic states, such as impaired fasting
glucose and impaired glucose tolerance, are found in both type 2 diabetes
and prediabetes. Recombinant human IGF-1 has been shown to increase
insulin sensitivity in both healthy people and those with insulin resistance and
type 2 diabetes when administered [4]. Further, IGF-1 might gainfully affect
fundamental irritation, a gamble factor for type 2 diabetes and on pancreatic
B-cell mass and capability. A recent study of Bangladeshi prediabetic subjects
demonstrated that IGF1 and IGFBP-1 appear to be negatively associated with
fasting glucose in impaired glucose tolerance (IGT) subjects, and insulin
sensitivity (HOMA S) may also be negatively associated with IGFBP-1 in IGT
subjects.15 However, the association was not investigated in Bangladeshi
type 2 diabetic subjects [5]. There is a significant amount of inter-individual
heterogeneity in the endogenous level of IGF-I and its binding proteins. As
a result, the purpose of the current study is to determine whether or not the
levels of insulin-like growth factor-l (IGF-I) and insulin-like growth factor
binding protein-1 (IGFBP-1) in the blood are related to the primary defects of
type 2 diabetes, which are insulin resistance and the capacity of beta cells to
secrete insulin [6).

Materials and Methods

The Bangladesh Institute of Research and Rehabilitation in Diabetes,
Endocrine, and Metabolic Disorders (BIRDEM), Dhaka, hosted this cross-
sectional observational study. Purposely selected from the Out-Patient
Department (OPD) of BIRDEM were 68 people with type 2 diabetes and 61
healthy people with the same age, sex, and BMI who had no family history of
diabetes to serve as controls with the same socioeconomic status. All of the
volunteers provided written consent; using a pre-designed questionnaire, a
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registered physician conducted clinical examinations. Patients with serious
illness, pregnant women, and people with mental disorders were excluded
from the study, as were those with Type 2 DM who had been diagnosed just
one year prior [7].

Standard techniques were used to take anthropometric measurements.
After a night of fasting, subjects were asked to come in the morning for
the blood sample; then, 250 milliliters of water and 75 grams of anhydrous
glucose were given to the subjects [8]. Two hours after loading glucose,
blood was taken during fasting conditions. The commercial kits from Randox
Laboratories Ltd., UK, were used to determine serum glucose, cholesterol,
triglyceride, and high density lipoprotein (HDL). The following formula was
used to determine the serum low density lipoprotein (LDL) cholesterol: Total
cholesterol is comprised of TG/5 and HDL cholesterol [9]. The enzyme-linked
immunosorbent assay (ELISA) method (Linco Research Inc., USA) was used to
measure the level of insulin in the blood. The enzyme-linked immunosorbent
assay (ELISA) method (Ray Biotech, USA) was used to measure serum free
IGF-1 and IGFBP-1 concentrations. Using the HOMA-CIGMA software, insulin
secretory capacity (HOMA B) and insulin sensitivity (HOMA S) were calculated
from fasting glucose and fasting insulin.

Statistical analysis

SPSS (Statistical Package for Social Science) software for Windows version 10
was utilized for the statistical analysis. The mean, standard deviation, median,
and/or percentage (%) were all used to represent the data. ANOVA or the
Mann-Whitney U test were used to determine whether or not the differences
in values were statistically significant. The data were analyzed using logistic
and multiple regression models. It was thought to be statistically significant if
the two-tailed p value was less than 0.05.

Results

Insulinemic status of the study subjects

When compared to the control group, the fasting serum insulin level was
significantly higher in type 2 diabetes (p = 0.01). Insulin responsiveness
(HOMA S) and B cell capability (HOMA B) was altogether lower in type 2 DM
(p = 0.001) contrasted with that in Controls. Type 2 DM subjects’ fasting
serum free IGF-1 level and IGFBP-1 level were not significantly different
from controls. However, the level of free IGF-1 in type 2 DM subjects was
significantly higher (p = 0.03) than in controls in the low BMI group (BMI 23).
Additionally, controls with a BMI greater than or equal to 23 had significantly
higher levels of free IGF-1 than lean controls with a BMI less than or equal to
23 (p = 0.05). However, there was no significant difference in IGFBP-1 levels
between the low BMI group and the high BMI group.

Insulinemic status of the study subjects

When compared to the control group, the fasting serum insulin level was
significantly higher in type 2 diabetes (p = 0.01). Insulin responsiveness
(HOMA S) and B cell capability (HOMA B) was altogether lower in type 2 DM
(p = 0.007) contrasted with that in Controls. Type 2 DM subjects’ fasting
serum free IGF-1 level and IGFBP-1 level were not significantly different
from controls. However, the level of free IGF-1 in type 2 DM subjects was
significantly higher (p = 0.03) than in controls in the low BMI group (BMI 23).
Additionally, controls with a BMI greater than or equal to 23 had significantly
higher levels of free IGF-1 than lean controls with a BMI less than or equal to
23 (p = 0.05). However, there was no significant difference in IGFBP-1 levels
between the low BMI group and the high BMI group.

Discussion

The primary cause of type 2 diabetes is insulin resistance or impaired B cell
function. In comparison to healthy control subjects, the diabetic subjects in
this study also demonstrated significantly lower insulin sensitivity (HOMA S)
and insulin secretory capacity (HOMA B). Studies on obese type 2 diabetic
subjects have shown an increasing tendency of free IGF-1 and a decreasing
tendency of IGFBP-1 [10]. Studies on obese IGT subjects have also claimed
similar results.19 In the present study, Bangladeshi type 2 diabetic subjects
appear to have an increasing tendency of free IGF-1 and IGFBP-1 but it was
not statistically significant when compared to control subjects. It has been
documented that free IGF-1 and IGFBP-1 are associated with type 1 diabetes
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as well as obesity. Studies on Frystyck and co. 1999) have shown that the
level of free IGF-1 was higher in obese controls (BMI, 31.6 0.7) than in lean
controls (BMI, 22.8 0.2), but that the level of free IGF-1 in obese type 2
diabetes (BMI, 32.3 0.8) was not significantly different from that of either
lean or obese controls21. 1997) have demonstrated that compared to age-
and sex-matched healthy controls, the free IGF-1 level was significantly
lower [11]. Another study suggested that type 2 diabetes leads to a decrease
in the IGF-I while elevating the IGFBP-1 level. In a representative sample
of US adults without clinical cardiovascular disease, they found that a low
level of serum IGF-1 was positively associated with diabetes. The author also
found that subjects with diabetic retinopathy had an age-adjusted free IGF-
1 level that was higher than those of subjects without diabetic retinopathy.
Contradictory results also exist in other studies where they looked at the
relationship between serum IGF-1 and diabetes by age, Sandhu et al. found
that only subjects under the age of 65 and not those over 65 had a positive
association with diabetes. reported a positive association between a low
IGF-1 level and diabetes or glucose intolerance in a sample of 615 people
between the ages of 45 and 65 [12]. However, Rajpatak et al. IGF-1 levels were
significantly (p = 0.03) higher in type 2 DM subjects in the low BMI group
(BMI 23) compared to their counterpart controls in the Cardiovascular Health
Study, which included 922 subjects over the age of 65. On this basis, we
classified our subjects and found that in the low BMI group (BMI 23), the
level of free IGF-1 was significantly (p = 0.03) higher in type 2 DM subjects
compared to their counterpart controls. There was no independent Free IGF-
1 concentrations were significantly elevated in obese subjects (free IGF-1,
1.46 1.1 g/I; another European population study supports this finding). A
Korean population study reported similar findings, namely that free IGF-1
concentrations were significantly elevated in obese subjects (free IGF-1, 1.46
1.1 g/I; when compared to controls (free IGF-1, 0.91 0.9 g/I; BMI, 30 2.5)
BMI, 21.3 1.4). In this study, neither type 2 diabetic subjects nor controls had
significantly different IGFBP-1 levels in the low (BMI 23) or high (BMI > 23)
BMI groups. In stepwise multiple regression analysis, free IGF-1 was inversely
associated with fasting insulin and positively associated with insulin secretory
capacity (model 7, model 8) in type 2 DM subjects [13]. However, studies have
shown that obese people have significantly lower values of IGFBP-1 than lean
controls and obese type 2 DM subjects. Another study conducted in the United
States has shown that IGFBP-1 in type 1 diabetes was significantly higher than
in healthy controls and type 2 DM subjects In type 2 DM subjects, Pearson’s
correlation analysis revealed a significant association between free IGF-1 and
fasting serum triglyceride (r = 0.361, p = 0.03). Stepwise multiple regression
analysis also revealed an inverse association between free IGF-1 and fasting
triglyceride (models 6, 8, and 9) in type 2 DM subjects. Therefore, dyslipidemia
may influence the blood level of free IGF-1 or the other way around [14].

In the stepwise multiple regression analysis, IGFBP-1 was found to be
positively associated with HOMA S and HOMA B in type 2 diabetic subjects,
while IGFBP-1 was found to be significantly associated with fasting insulin
in the simple Pearson’s correlation. The positive relationship of IGFBP-1 and
HOMA S was additionally seen in the various relapse bend examination (r =
0.42, p = 0.001) in type 2 DM subjects.

Conclusion

Fasting insulin is negatively correlated with both IGF-1 and IGFBP-1. In
Bangladeshi type 2 diabetics, IGF-1 is positively correlated with insulin
secretory capacity, and IGFBP-1 is positively correlated with both insulin
secretory capacity and insulin sensitivity.
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