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Abstract:

Aim: Numerous research trials have been performed on human biomarkers in relation to the danger of type two diabetes.
However, little found the interconnectivity of these biomarkers in the etiology of diabetes to be as good as the possible
improvements in the biomarker correlation group during the development of diabetes. Our current research was conducted
at Lahore General Hospital, Lahore from March 2019 to February 2020. A secondary analysis of 27 plasma biomarkers
representing glucose metabolism, inflammation, adipocytes, endothelial dysfunction, IGF axis, and iron shop plus age and
BMI in blood was performed from an existing case-control study in the Nurses' Health Study (NHS), which included 1,303
cases of diabetes incident and 1,629 healthy women. Once a correlation group was built focused entirely on pairwise
Spearman correlations of the above elements which were statistically exceptional between case and non-case subjects using
permutation tests (P &It; 0.0006). We further examined the form of the population among diabetic subjects diagnosed <5,
5-10, and >10 years after blood series versus non-case subjects. While pairwise biomarker correlations appeared to have
similar directions for assessing diabetes in non-case subjects, most correlations were more beneficial in non-case than in
case subjects, with the greater differences found for insulin/HbALlc and leptin/adiponectin correlations. Leptin and soluble
leptin receptors were two network centers, with giant numbers of different associations with other biomarkers in case and
non-case topics. When evaluating the association network by time of onset of diabetes, there were additional disruptions in
the population with case-related subjects diagnosed for 10 years versus 5 years after blood sampling, with consistent
differential associations of insulin and HbAlc.C-peptide was once the most prominently linked node in the early-stage
network, while leptin was once the out-or late-stage network core. Our consequences advise that perturbations of the
diabetes-related biomarker network may show up a long time prior to scientific recognition. In addition to continuous
dysregulation of insulin and HbAlc, our results demonstrate the essential function of the leptin device in the development
of diabetes.
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INTRODUCTION:

Biomarkers are widely used in  molecular
epidemiology research to understand the etiology of
chronic diseases and to help predict risks for disease
prevention and detection [1]. Traditional studies
typically focus on one or more related biomarkers
involved in the same biologic (e.g., an inflammatory
pathway) or reflecting an underlying exposure (e.g.,
endothelial dysfunction). However, since the causes of
human disease are generally multifactorial,
elucidating the interdependence and interconnectivity
between different biomarkers and exposure pathways
can provide a more complete and comprehensive view
of the pathogenic process [2]. Networked approaches
have only recently been used in epidemiological
research, but they offer the potential to systematically
challenge individual biomarkers and pathways by
establishing new links between them [3]. Type 2
diabetes is a chronic, multisystem and complex
disease. Metabolic disruption with a rapid rise in
burden over the past two decades. It is characterized
by glucose metabolism and insulin resistance,
associated with dysregulation of multiple biological
pathways. We have shown, among others, that
inflammatory biomarkers, adipocytes, IGF axis,
dysfunction of endothelial biomarkers (9) and body
iron stores, among others circulating biomarkers, are
predictive of future risk of diabetes [4]. These studies,
while providing important information on the
evidence for the underlying etiology, examined
different groups of biomarkers in isolation. At the
system level, it is not clear how one group of
biomarkers may interact or connect with biomarkers
from other biologics to contribute to the development
of diabetes [5].
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METHODOLOGY:

All women completed a baseline questionnaire, and
their health status and lifestyle factors were updated
every two years. Through follow-up questionnaires.
Between 1989 and 1990, 34,829 women who did not
have cancer were treated with heparin. Blood samples
were taken. Our current research was conducted at
Lahore General Hospital, Lahore from March 2019 to
February 2020. A prospective, nested case-control
study was conducted to examine individual plasma
biomarkers. For the risk of diabetes, using cases of
incidents diagnosed after blood collection. For each
case, one or two control subjects were randomly
selected from those who were free of type 2 diabetes,
cardiovascular disease and cancer at the time of case
diagnosis and matched the age at the time of blood test,
date of blood test, race, gender, age of child and age of
mother. On each biennial questionnaire, participants
reported the following diagnoses of type 2 diabetes,
which were verified by a supplemental questionnaire
requesting information on symptoms, diagnostic tests
and relevant treatments. For cases diagnosed up to
1999 with confirmed type 2 diabetes, the subject
matter had to meet the following criteria according to
the National Diabetes Data Group criteria : 1) elevated
plasma glucose levels (fasting glucose 140 mg/dL,
random glucose 200 mg/dL, or glucose 200 mg/dL
after an oral glucose test) with the presence of at least
one symptom (polydipsia, polyuria, polyphagia,
weight loss or coma), 2) blood glucose levels rising at
least twice without symptoms, and 3) hypoglycemic
insulin therapy or oral medication. For cases
diagnosed after 1997, confirmation was based on the
recommendations of the American Diabetes
Association, which used an updated threshold of 128
mg/dL for fasting glucose.
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RESULTS:

1,629 women developed diabetes at the end of follow-
up (June 2013) and 1,303 non-case subjects included
in the analysis (Table 1). The number of women with
various biomarkers ranged from 433 for high
molecular weight adiponectin to 2,361 for proinsulin.
Among the diabetic subjects, 311 were diagnosed .5
years after blood collection, 491 5-10 years and 501.10
years. Most biomarkers show significantly unique
levels between affected and unaffected subjects (P,
0.05), with anticipated trends based on time to diabetes
analysis (P trend, 0.05). Due to model matching, case
and non-case subjects were similar in age distribution.
Most biomarker correlations followed the same path
between cases and non-cases (Supplementary Figure
1), but these correlations were, in general, more
desirable in the non-cases than in the cases (i.e., the
correlations between the cases and non-cases were not
statistically significant). For example, insulin used to
be strongly positively correlated with HbAlc in the
non-case (r = 0.64) compared to the case (r = 0.41),
and the inverse affiliation between leptin and whole
adiponectin was also greater in the non-case (r =
20.26) compared to the case (r = 20.07). Leptin
appeared to be the backbone of the network, with
connections to five other biomarkers that differed
significantly between case and non-case subjects,
including total adiponectin, high molecular weight
adiponectin, CRP, HbAlc, and IGF two binding
protein (IGFBP-2). sOB-R was once any other
essential node in the network, and also had
connections to 5 other biomarkers including insulin,
HbAlc, total adiponectin, high molecular weight
adiponectin and E-selectin. In addition, BMI had
differential connections with age, adiponectin, C-
peptide and IGFBP-2 between case and non-case
subjects. Notably, the correlation between sOB-R and
HbALc and the relationships involving IGFBP-3, IGF-
1, vascular cell adhesion molecule (VCAM), and C-
peptide were in the opposite direction using diabetes
celebrity (gray borders). When the threshold for
deciding the edges was lowered (additional Fig.2A),
leptin (seven edges) and sOB-R (nine edges) were still
the biomarkers with the most connections (highest
degree); BMI also had seven edges. In contrast, when
a stricter threshold was used (additional Fig. 2B), only
five edges remained, including the connections of
leptin with whole adiponectin, high molecular weight
adiponectin, and IGFBP-2, while HbAlc connections
with insulin and SOB-R were also present. Overall,
compared to non-case subjects, there were more
perturbations in the biomarker correlation structure for
diabetes case subjects identified many years after
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blood collection than for case subjects identified early
after blood collection (Fig. 2 and additional Fig. 3).

DISCUSSION:

In this secondary evaluation of biomarker correlation
networks for diabetes, we found large differences
between diabetic and non-diabetic subjects in the
correlations between the involvement of biomarkers of
inflammation, adipocytes, IGF axis and endothelial
dysfunction [6]. The results highlight that the
correlation structure of biomarkers was disrupted
many years before the scientific diagnosis of diabetes,
with more differences discovered at the beginning than
at the end [7-8]. Highly correlated biomarkers vary
according to the degree of diabetes development as
measured on the basis of the time elapsed between
blood collection and diagnosis, including C-peptide
for 0.10 years prior to diagnosis, leptin for 5 to 10
years prior to diagnosis and HbAlc for 0.5 years prior
to diagnosis [9-10].

Results are consistently lower for subjects treated in
one case compared to those not treated in all EU
countries. The whole direction of diabetes
development. Correlations between biomarkers,
whether effective or negative, were more desirable in
untreated subjects than in treated subjects, suggesting
that single pathways and their interdependence are
more tightly regulated in women. Examination of all
case subjects reveals that leptin is an anode linked to
differential associations with markers covering
different biological pathways, including adipose
secretion (adiponectin), infection (CRP), IGF(IGFBP-
2) and glucose legislation (HbAlc). Notably, both
leptin and adiponectin are adipocytes secreted by
adipose tissue and show opposite trends with
adiposity, with a higher leptin/adiponectin ratio being
strongly associated with insulin resistance and the risk
of accelerated diabetes. In addition, experimental
evidence shows that circulating PCRs may also bind
to leptin to limit its affinity with the leptin receptor and
interfere with downstream signaling, causing leptin
resistance.

CONCLUSION:

In short, this networked study of biomarkers for
diabetes Stresses the fundamental function of the
leptin mechanism. In comparison to other biological
mechanisms of promotion. The clinical onset of
diabetes and the decade. Persistent dysregulation of
insulin and HbA1cThe entire production of diabetes.
Networks with Biomarkers. It can be labelled with C-
peptide, leptin and HbAlcThe various stages of
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diabetes pathogenesis, among others. Studies are
required to validate and understand these findings.
They have possible preventive and clinical effects.
Network alternatives to the development of the current
etiological method. Awareness in other illnesses.
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