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Introduction
Diabetes mellitus

Diabetes mellitus is a disease of abnormal glucose metabolism 
resulting in hyperglycemia due to either a deficiency of insulin secretion 
or insulin resistance or both. Classic signs and symptoms of diabetes 
include polyuria, polydipsia, polyphagia, weight loss, headache, 
tachycardia, palpitations, and blurred vision. The diagnostic criteria for 
determining diabetes have recently been changed in order to increase 
the sensitivity of the test. Currently, diabetes is diagnosed by a fasting 
glucose of 126 mg/dl or a random glucose of 200 mg/dl Impaired fasting 
glucose (IFG) is defined as a blood sugar of 100-125 mg/dl (5.6-6.9 
mmol/l), Impaired glucose tolerance (IGT) is defined as an abnormal 
2-hour postprandial blood sugar of 144-199 mg/dl which is due to
insulin resistance as one of the cause  for diabetes [1] which in turn
results due to disturbances of lipid metabolism, in contrasts with them
a new device (EZSCAN) developed to evaluate sudomotor function
which is useful in the prediction of the future abnormalities in Glucose
tolerance which is the measure of pre-diabetes [2]. It is important to
note that children with diabetes usually present with acute signs and
symptoms, including coma or loss of consciousness, critical glucose
levels, ketonemia, and marked glucosuria and ketonuria. The diagnosis
in children is made immediately (rather than repeating a blood sugar).
Obesity indices are BMI to Waist, etc anthropometric indices should be
monitored with certain guidelines [3], as, a legion study different from
that of latter one is being done, which states that, in contrast to the
latter, people are still lagging in diabetic control from guidelines, but no
worse than in countries in the Middle East [4]. Overweight and obesity
were both labels for series of weight, greater than what is generally
considered healthy for an individual. BMI ranges for children and teens
above a normal weight have different labels (at risk of overweight).
Excess body weight is implicated as a risk factor for many disorders
including heart disease, cancer, diabetes, female infertility, prostate
enlargement, uterine fibroids, gallstone and gestational diabetes etc.
Dozens of controlled clinical trials were carried out to determine
the effect of weight loss on fasting blood glucose, where, only certain
percent of adults lost at least 5% of their initial weight according to
ADA recommendations. With maximum percent of adults gaining
weight, it is recommended that more emphasis should be placed on
weight loss as part of initial management of diabetes type II in public
health settings [5]. Despite the enormity of the obesity pandemic, there
are currently only two FDA-approved therapies; Prieurianin is a plant

limonoid product, which causes weight loss by reducing energy intake 
in obese mice on high calorie diet [6]. In contrast with it Physical 
exercise has also been noticed as the tool for the decrease in glycemia 
levels [7].	

The above criteria of these diagnostic methods were more 
frequently seen in developing countries. The others were developing 
few methods which include the molecular level diagnostic tests by 
the help of Biomarkers’. This is the time and may called as an ‘ERA of 
Biomarkers’.

Overview on Biomarkers 
The study of cancer biomarker proteins began in 1847 with the 

discovery by Henry Bence-Jones of  what turned out, more than 100 
years later, to be a tumor-produced free antibody light chain “Bence 
-Jones protein” in the urine of a multiple myeloma patient [8,9] where
it was present in large quantities and could be revealed by simple
heat denaturation. One hundred and 40 years later this protein was
demonstrated to be present also in the serum and in 1998 a routine
immunodiagnostic test was approved by the FDA. Some of the bio-
indicators or most probably called as biomarkers’ of Diabetes will
be discussed in this review, where this chapter of Biomarkers’ is on
Internal Factors or Internal biomarkers’ inside the human body with
the brief explanation on Immunological, Molecular, serological, gene
and signaling level, protein and pregnancy biomarkers in diabetic
complications (Table 1).

Immunological Biomarkers
Periodontal inflammations are one of the complications given rise 

from that of the Diabetes. By evaluated study on level of associations 
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Abstract
This review is an overview on the modern diagnostic and prognostic biomarkers’ for Diabetes and Diabetic 

complications. Here in this article we took various modernized and modern biomarkers’ at a glance and had 
some hypothesis on the implications and also their pertinence of use in other appliances for the peculiar results of 
Interpretations. The prominent functions of certain biomarkers may give a conclusion that the dysfunction ability of it 
may give rise to severe and serious molestations. This indeed concludes in very sarcastic way that the marker itself 
is a reliever of the problem. Some does not intend themselves to be markers’ but they’ll be markers’ in the diagnostic 
methods. This review prevails and perturbs the omnifarious biomarkers’ in Diabetic complications.
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with serum inflammatory biomarkers’ and periodontal soreness in 
subjects with type 1 diabetes mellitus, the Study was done with Plaque, 
bleeding on probing and probing pocket depth (PD) were examined 
in 80 T1DM subjects at the baseline and in 58 subjects 8 weeks after 
periodontal therapy. The levels of glycosylated hemoglobin, serum 
interleukin (IL)-6, ultrasensitive C-reactive protein and the lipid 
profile were measured at the baseline and after therapy. The observed 
associations may be considered to be suggestive of a modulatory effect 
of IL-6 on host responses in T1DM subjects [10]. The IL-6 levels and 
External the combination of the CDI and pattern VEP techniques 
provides further interpretation of ocular circulatory changes in POAG 
patients [11]. The former were significantly higher in aqueous humor 
of POAG (Primary Open Angle Glaucoma) patients [12], this in turn 
is related to diabetes risk according to a survey made by an American 
organization. In contrast to this, steroidal eye drops prescription in 
Israel showed an increase in blood glucose level and has got marked 
alterations in glycemic control [13]. During the vascular injury IL-6 as 
a pro-inflammatory cytokine responds and which is observed by the 
blocking of STAT3 tyrosine phosphorylation, this is also related to the 
diabetic vascular complications, as hyperinsulinemia is associated with 
an increased risk of vascular restenosis after angioplasty [14].

Explorative role of CD38 and functionally associated molecular 
risk factors in a recently described chronic lymphocytic leukemia 
(CLL) nonobese diabetic/ severe combined immunodeficient 
xenograft model has been researched by Aydin S et al. [15]. though 
it does not contribute for diagnosis we hypothesized that this CD 38 
can be useful in the detection of pancreatic cancers which will finally 
results in diabetes and the complications gives rise from diabetes, this 
methods have been a result from combined immune-staining methods 
includes immunoprecipitation and immunoblotting [15]. The other 
CD molecule which is associated with Diabetes is CD36 [16] where 
A cell-free form of CD36, soluble CD36 (sCD36), has been reported 
in human plasma, found to be elevated in obesity and diabetes, and 
claimed as a marker of insulin resistance [16]. The findings suggested 
that CD36 is not a proteolytic product, but rather is associated with 
a specific subset of circulating MPs that can readily be analysed. This 
finding will enable more specific investigations into the cellular source 
of the increased levels of plasma CD36 found in subjects with diabetes. 
The CD molecules have been a hope and scope in the Biomarker based 
methods.

Other Immunological factors which are associated with are 
lymphocytes [17], CLonal−β cell [18], etc. Diabetes predisposes to 
periodontal disease. However, the cellular and molecular mechanisms 

are not clear which are linking each other. The impact of chronic 
hyperglycemia on leukocyte margination and macromolecule 
extravasation was determined in gingival vessels in vivo [17]. Chronic 
hyperglycemia induces a proinflammatory state in the gingival 
microcirculation characterized by increased vascular permeability, 
and leukocyte and endothelial cell activation. Leukocyte-induced 
microvascular damage, in turn, may contribute to periodontal tissue 
damage in diabetes. The study done with Gingival intravital microscopy 
measured extravasation of fluorescein isothiocyanate (FITC)-dextran 
in diabetic Akita and healthy wild-type (WT) mice. Rhodamine 6G and 
FITC-LY6G were injected for nonspecific and polymorphonuclear-
specific leukocyte labeling, respectively. Surface expression of leukocyte 
adhesion molecules was determined with flow cytometry and western 
blotting. It was been hypothesized in use for the bio-indication in 
methods used for both the micro- and macro-vascular complications 
which will result in the hyperglycemic condition in case of Diabetes. 
In order to improve the odds of successful translation medicine the 
experiments on Immune modulators such as anti-thymoglobulin 
(ATG) have kept under clinical evaluation for the treatment of type 
1diabetes (T1D). Although such agents have cured T1D in the non-
obese diabetic (NOD) model, their clinical efficacy is doubtful in 
development for virally infected (LCMV- infected). Therefore, the 
proposal to evaluate this agent under more stringent conditions has 
been dictated. In this experiment although the percentage of CD4(+) 
CD25(+) regulatory T cells (T(regs) ) within the CD4(+) population 
was increased significantly after ATG therapy, their frequency in the 
periphery was reduced dramatically and never returned to normal 
baseline. The inability of ATG treatment to cure T1D in a stringent 
viral model (RIP-LCMV mice) is due at least partially to the inability to 
maintain or increase a sufficient CD4(+) CD25(+) T(regs) frequency, 
in striking contrast with what was reported in the NOD model.Thus 
this data would argue for the use of multiple animal models to assess 
efficacy of promising immune-based interventions and select the most 
potent therapies for future clinical trials. [19]

A plausible analysis of count of eosinophills is likely studied in 
diabetic prone BB rats, this study stated that eosinophilia has occurred 
at certain point of age, histological analyzes showed that eosinophilia 
correlates with eosinophil infiltration of islets and the latter correlates 
with severe insulitis, These findings indicate that eosinophilia is 
associated with a late stage of islet inflammation in diabetes prone BB 
rats independent of whether the animals develop diabetes or not [20]. 
For developing diagnosing tool for Eosinophilia, Fuzzy logic controller 
(FLC) is a potential tool [21], by this way the biomarker business of the 
eosinophills can be determined.

Diabetic Biomarkers 

BM of Internal Origin BM of External Origin 

Immunological 
Biomarkers’

Serological biomarkers:  Oxidative stress, 
Molecular & signaling 
Biomarkers

Protein Biomarkers’ Pregnancy Biomarkers’: 

Table 1: The flow chart showing the topics discussed in this review.
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We have reports previously that treatment of non-obese diabetic 
(NOD) mice with the invariant natural killer T (iNK T) cell agonist 
α-galactosylceramide C26:0 (α-GalCer) or its T helper type 2 (Th2)-
biasing derivative α-GalCer C20:2 (C20:2) protects against type 1 
diabetes (T1D), with C20:2 yielding greater protection [22]. We 
demonstrate that NOD iNK T cells activated during multi-dose (MD) 
treatment in vivo with C20:2 enter into and exit from anergy more 
rapidly than after activation by α-GalCer. Importantly, this shorter 
duration of iNK T cells in the anergic state promotes the more rapid 
induction of tolerogenic DCs and reduced iNK T cell death, and 
enables C20:2 stimulated iNK T cells to elicit enhanced protection 
from T1D. These findings further that suggest C20:2 is a more effective 
therapeutic drug than α-GalCer for protection from T1D. Moreover, 
the characteristics of C20:2 provide a basis of selection of next-
generation iNK T cell agonists for the prevention of T1D [22].

In complimentary to all the above markers the autoimmune 
disorders themselves will be the markers for T1DM. To determine the 
frequency of hypothyroidism, adrenocortical insufficiency, pernicious 
anemia, coeliac disease, vitiligo and systemic autoimmune disorders a 
reasonable study has been conducted. Autoimmunity was found to be 
consistently higher in females [23].

Serological biomarkers 

A cohort study reveals that the serum levels of nitrites and nitrates 
meanwhile their levels in urine were used as biomarkers of the detection 
of the diabetic complications at early stages. In type 1 diabetes chronic 
hyperglycemia may act through a mechanism that involves increased 
NO production or action and contributes to generating intrarenal 
hemodynamic abnormalities which could be detectable by Doppler 
ultrasonography even before overt clinical nephropathy. Further 
follow up studies are needed to document the usefulness of Doppler 
ultrasound in detection of preclinical nephropathy [24]. 

Investigation of the redox state of human serum albumin concerning 
cysteine-34 (This albumin redox state concerning cysteine-34 
was measured by high-performance liquid chromatography with 
fluorescence detection.) as a possible systemic redox marker in patients 
with different eye diseases with and without diabetic complications, 
Cataract (CAT), glaucoma, age-related macular degeneration (AMD), 
diabetes mellitus (DM), diabetic Retinopathy and hypertension 
were the pathologies investigated. Albumin as a systemic marker for 
oxidative stress was shifted to a more oxidized state by DM. Serum 
albumin is not shifted to more oxidized forms by localized oxidative 
stress, but it is in systemic diseases like DM [25].

C-reactive protein (CRP) is produced by the macrophages in the liver 
and adipocytes and is integrated in the acute-phase response pathway. 
Being a nonspecific marker of inflammation, it increases in response 
to inflammation. When used in combination with other established 
biomarkers for the prediction of the first major cardiovascular event or 
death, CRP does not improve the risk stratification obtained with the 
current guidelines. High-CRP concentrations are at a higher risk for 
atherosclerosis and CVD [26], the reduction of CRP levels itself or as a 
statin-related pleiotropic effect has been assessed in different scenarios, 
which include the acute phase of myocardial infarction; secondary 
prevention of cardiovascular diseases; special patient populations, 
such as diabetic patients and etc. Risk stratification in all the examined 
scenarios was related to serum LDL-C levels; in other words, the degree 
of cardiovascular risk was always lipid dependent [27]. 

The latest biomarker is termed to be Hemoglobulin (HbA 1c), 
Hemoglobin HbA(1c) (A(1c)) has been used clinically since the 

1980s as a test of glycemic control in individuals with diabetes [28]. 
The Diabetes Control and Complications Trial, the International 
Federation of Clinical Chemists (IFCC) and A(1c) -derived average 
glucose (ADAG) are the methods been discussed hereby. These were 
the alternative methods for the precise measurement of A(1c). These 
propose the alternative methods for the tests of glycemic control in 
individuals with diabetes. As HbA(1c) is a diagnosing and predicting 
biomarker in Type 2 diabetes with impaired glucose tolerance [29]. A 
study in Finnish population was done regarding the above criterion 
with two oral glucose tolerance tests. The sensitivity of the HbA(1c) ≥ 
6.5% (≥ 48 mmol/mol) as a diagnostic criterion for Type 2 diabetes was 
differently varied in males and females, in spite of this discrimination at 
least we had a chance in the determination of HbA(1c) as a biomarker. 
The other metabolic biomarkers which are related to the type 1 diabetes 
is Uridine [30]. The existence of a relationship between the degree of 
metabolic control of diabetes and pyrimidine metabolism presumably 
declares the analysis of uridine could be used as an adjunct marker 
of the severity of diabetic complications in newly diagnosed patients. 
Despite from the study a separate wing of study for the validate 
research on the relationship between the integrity of inner segment /
outer segment (is /os) junction in OCT and final VA in patients, treated 
for diabetic macular edema states that the levels of HbA1c and other 
interfering factors don’t show any significant differences [31]. Giving 
the ease and lower cost of measurement, HbA1c should be considered 
a beneficial diagnostic and prognostic alternative screening tool in the 
clinical setting [32].

Oxidative stress Biomarkers
Background hyperglycaemia and hyperinsulinaemia, hallmarks 

of the postprandial state, have been also associated with increased 
oxidative stress and lipoprotein oxidation contributing to vascular 
injury and atherosclerosis. But the study states that the correction of 
obesity and insulin resistance might be a useful strategy in counteracting 
systemic oxidative stress [33]. The oxidative stress conditions like 
glucotoxicity and lipotoxicity contribute to impaired β-cell function 
in type 2 diabetes. Interestingly, amino acid (AA) derangement is also 
a characteristic part of the diabetic state. The acute effects of AA on 
pancreatic β-cell function have been widely explored; however, to our 
knowledge, the chronic effects of AA, e.g. proline (Pro), homocysteine 
(Hcy), and leucine (Leu), on pancreatic β-cell function and integrity 
have not yet been studied. We aimed to investigate global alterations 
in β-cell gene expression after long-term exposure of clonal INS-1E 
cells to elevated level of specific AA in vitro. This concludes that AA 
appears to participate in and to influence many physiological processes 
including those involved in cholesterol metabolism, immune response 
[34]. The development of heart failure including disturbed cardiac 
stress response is a main complication of diabetes mellitus (DM). The 
characterization was done ‘in vivo’, under the cardiac stress response in 
the often used streptozotocin (STZ) rat model. There was an analysis of 
left ventricular (LV) performance of STZ-diabetic rats under basal and 
pharmacological stress conditions by recording pressure-volume loops 
using a micro conductance catheter at two different time points [35]. 
The use of topical antioxidants to treat or delaying oxidative stress-
related ocular manifestations is still poorly explored in relation with 
Diabetic retinopathy [36].  In further, Lipid composition disturbances 
along with increased hyperglycemia which causes glycation of enzymes 
and oxidative stress causes the decrease in activity of Na+-K+-ATPase 
and other changes in erythrocyte membrane, this is purely can be 
used as the hematological bio-indicator for the prognosis for  type- II 
diabetes [37].
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Molecular and Signaling Biomarkers
S1PR2 is one of five known sphingosine-1-phosphate receptors 

and has recently been discussed to be implicated in the development 
or progression of diabetes, the aim in this cohort study is to determine 
the properties of S1PR2 which will result in the amino acids ambiguity 
in the code translation, this study concluded that the S1PR2 Val286Ala 
genotype to be significantly associated with incidence and age at onset 
of diabetes likely due to an altered function of S1PR2 [38]. Processed 
pseudo genes are non-functional copies of normal genes that arise by a 
process of mRNA retro transposition; they form a competent biomarker 
for a particular diseased condition like diabetes. The human genome 
contains thousands of pseudogenes; however, knowledge regarding 
their biological role is limited. High mobility group A1 (HMGA1) 
protein regulates the insulin receptor (INSR) gene and destabilization 
of HMGA1 mRNA is been observed this destabilization of HMGA1 
mRNA is triggered by enhanced expression of RNA from an HMGA1 
pseudogene, HMGA1-p, Targeted knockdown of HMGA1-p mRNA in 
patient cells results in a reciprocal increase in HMGA1 mRNA stability 
and expression levels with a parallel correction in cell-surface INSR 
expression and insulin binding. These data provide evidence that the 
linkage between pseudogene HMGA1-p expression and type 2 diabetes 
mellitus and it gives a conclusion that we can have limpid relationship 
between the HMGA1-p expression and type-2 diabetes [39].

The Liver X receptor alpha (LXR-α) is a glucose sensor [40], the 
mutual study of the effect of the dosage of the glucose and fructose 
on the sensor and their further conformational studies can result in 
the development of the genealogical approach in the brightening up of 
biomarker developmental studies.

On the other hand the signaling pathways play an important role 
in for instance as we consider the EGFR signaling pathways. This is 
an investigation of the effect of the wound response in the corneal 
infarctions in the rats this can be studied in the end with the relation 
to the Human body [41]. As this can be studied by the use of the 
epithelial tissue of the respective origin at a desired experiment, as 
the Xu K and et al. said this technique of staining by a fluorescent dye 
can be implemented in the human biopsies and etc. which will be a 
permissively astounding work for the development of a marker for the 
complications (diabetic). 

In order to increase our understanding of diabetes-related muscle 
weakness, we carried out a mass spectrometry-based proteomic 
analysis of skeletal muscle preparations from the Goto-Kakizaki rat 
model of type-2 diabetes. The abundance of the small stress proteins 
αB-crystallin and Hsp27 was significantly increased. The up-regulation 
of the low-molecular-mass heat shock protein Hsp27 was confirmed 
by an alternative fluorescent staining method of two-dimensional gels 
and immunoblotting. The observed protein alterations in the cellular 
stress response, distinct metabolic pathways, regulatory mechanisms 
and the contractile apparatus might be directly or indirectly associated 
with peripheral resistance to insulin signalling, making these newly 
identified muscle proteins potential biomarkers of type-2 diabetes. 
Increased levels of molecular chaperones suggest considerably 
enhanced cellular stress levels in diabetic muscle fibres [42].

MicroRNAs (miRNAs) are short non-coding RNAs that modulate 
physiological and pathological processes by inhibiting target gene 
expression via blockade of protein translation and/ or by inducing 
mRNA degradation. These miRNAs potentially regulate the expression 
of thousands of proteins. miRNAs have been found to be functionally 
important in models of diabetic nephropathy and polycystic 

kidney disease. One miRNA (miR-192) can also act as an effector of 
transforming growth factor-β activity in the high-glucose environment 
of diabetic nephropathy. Such a potential molecular marker of DN is 
said to be important in the phenomenon of bioindication of diabetic 
complications, the era of miRNA is yet to start, or already it has got 
started, is in a booming spark in these days [43].  The further clear 
approach in the biomarker development can be discussed in future 
and there will be integration of multiple ‘Omics’ sources, Omics data 
integration on the level of interaction networks furthermore provides a 
platform for identification of pathway-specific biomarkers and therapy 
options [44].

The HNF4-α is a gene which codes for the transcription factor which 
regulates the gene transcription and expression in pancreatic beta cells. 
Which leads to Maturity-Onset Diabetes of the Young (MODY), an 
uncommon and autosomal dominant, non-insulin dependent form of 
diabetes [84]. This provides us information for a start for further study 
to make the easier way of Prognosis, Diagnosis and treatment. 

Protein Biomarkers
There are many protein biomarkers for the complications raised 

from that of diabetes there by one of them was Erectile dysfunction. 
In this case the Patients with erectile dysfunction (ED) associated 
with type II diabetes often have impaired endothelial function and 
tend to respond poorly to oral phosphodiesterase type 5 inhibitors. 
Therefore, neovascularization is a promising strategy for curing 
diabetic ED. Thus the potent angiogenic protein within the body is 
angiopoietin-1 [45], the effectiveness of this protein has been studied 
to prove it as the potent marker for the disease. The injection mode 
is through repeated intracavernous injections of COMP-Ang1 protein 
which completely restored erectile function and cavernous endothelial 
content through enhanced cavernous neoangiogenesis. Cavernous 
neovascularization using recombinant Ang1 protein is a novel strategy 
for the identification of ED in Diabetic complications. Similar case 
can be observed in ocular revascularization and can be treated by 
the Intravitreal injection of bevacizumab and Trabeculectomy with 
intraoperative sub-conjunctival injection of bevacizumab may offer a 
useful option for improving the outcome of filtering bleb in refractory 
glaucoma, the former is an easy, safe and effective modality of therapy 
for threshold disease ROP especially in presence of difficulties for laser 
photocoagulation [46,47]. 

The other protein biomarker is Cystatin C which is a potent marker 
for the systematic study of hyperfiltration in diabetic nephropathy has 
been hindered by the lack of a simple glomerular filtration rate (GFR) 
measure that is accurate in this range of renal function [48]. This 
suggesting a role for cystatin C in clinical practice and research for the 
study of early renal function changes in Type 1 diabetes. 

The Insulin itself in its zymogen form (Proinsulin) is a marker for 
diagnosis of insulinoma without hyperinsulinemia [49]. Patients with 
type 1 diabetes found to have lower serum osteocalcin, which results in 
a decreased activity of osteoblasts. Patients with poor glycemic control 
have lower serum osteocalcin, which can termed as the index for the 
diagnosis of the diabetes and the osteocalcin is the protein which can 
be termed as the protein biomarker in diabetes type I [50]. One of the 
complications arouse from the diabetes is cardio vascular disease the 
macro vascular complication in fact it is so. Individuals with type 2 
diabetes are at higher risk of cardiovascular diseases (CVD) than those 
without type 2 diabetes. Individuals with the metabolic syndrome have 
a 61% higher risk of cardiovascular disease [51].

Assessment of selected parameters of dysfunction of endothelium 
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such as concentration of soluble E-selectin (sE-selectin), soluble 
vascular cell adhesion molecule-1 (sVCAM-1), and soluble intracellular 
adhesion molecule-1 (sICAM-1) in women with pGDM can be taken 
into consideration as biomarker for DM, as an analysis has already 
been noted. The study done previously accomplished that in non-
diabetic women with pGDM higher plasma sE-selectin level is not 
independently associated with the higher risk of pre-diabetic state. By 
this sE-selectin level is termed as marker of early cardio-metabolic risk 
due to its association with parameters of insulin resistance [52].

Biomarkers of Diabetic Micro Vascular Complications
Complications of diabetes are due to pathologic changes that 

involve small and large blood vessels, cranial and peripheral nerves, 
the skin, and the lens of the eye. A prevalence study in an outpatients’ 
of a hospital stated that among the Complications of diabetes vascular 
complications are very high in pandemic conditions [53]. In that 
cardiovascular disease is the leading cause of morbidity and mortality 
in patients with diabetes mellitus. Diabetic patients with serious 
implications in the pathogenesis of vascular disease in patients with 
type 2 diabetes have get involved with their platelets and their count. 
Hyperglycemia changes platelet functions by impairing calcium 
homeostasis, in these situations Nifedipine is the compound which 
is reliable actually as Nifedipine therapy is useful for patients with 
diabetes mellitus type 2 from its effects on platelet aggregation, lipid 
metabolism and cardiovascular functions [54].  Patients with diabetes 
mellitus have a 2 to 4 times’ higher risk of cardiovascular disease and 
up to a 3 times increase in mortality than non diabetics. The accelerated 
rate of atherosclerosis seen in diabetes mellitus predisposes patients to 
coronary artery disease and to higher rates of myocardial infarction 
[55]. Apart from that Retinopathy and nephropathy are micro vascular 
complications of diabetes; they are a result of an abnormal thickening 
of the basement membrane of the capillaries.   

Diabetic Retinopathy Biomarkers
Diabetic retinopathy consists of micro aneurysms, hemorrhages, 

exudates, and retinal edema, as well as proliferation of newly formed 
vessels in some cases. Retinopathy may result in the loss of vision. 
Diabetic retinopathy is a highly specific vascular complication of both 
Type-I and Type-II diabetes. The prevalence of retinopathy is strongly 
related to the duration of diabetes. After 20 years of diabetes, nearly all 
patients with type I diabetes and >60% of patients with Type II diabetes 
have some degree of retinopathy. It is the leading cause of blindness in 
the western world. In general, the progression of retinopathy is orderly, 
advancing from mild non-proliferative abnormalities, characterized 
by increased vascular permeability, to moderate and severe non-
proliferative diabetic retinopathy (NPDR), characterized by vascular 
closure, to proliferative diabetic retinopathy (PDR), characterized by 
the growth of new blood vessels on the retina and posterior surface of the 
vitreous. Thus while investigating possible correlations between vitreous 
and/or serum levels of platelet-derived growth factor isoforms (PDGF-
AA, -AB and -BB) with parameters associated with non-proliferative 
diabetic retinopathy (NPDR) the study stated that in addition to 
VEGF, almost all PDGF isoforms in the vitreous are also correlated 
with NPDR ,this declaration is from the evaluation the concentrations 
of stem cell modulation factors such as Vascular Endothelial Growth 
Factor (VEGF), erythropoietin (Epo) etc in the peripheral blood of 
diabetic retinopathy patient [56]. Thus the VEGF is said to be one of 
the recent biomarker of Diabetic Retinopathy. The above study was 
accentuated case study with some significant association with Clinically 
Significant Macula Oedema (CSMO) [56]. The progression of NPDR 

to Proliferative diabetic retinopathy characterized by the growth of 
new blood vessels on the retina and posterior surface of the vitreous 
involving Several genetic polymorphisms have been identified which 
play a role in the occurrence and progression of renal dysfunction after 
cardiac surgery with cardiopulmonary bypass (CPB). Recently, it was 
demonstrated that the T allele of SNP rs1617640 in the promoter of the 
erythropoetin (EPO) gene is significantly associated with proliferative 
diabetic retinopathy (PDR) and end-stage renal disease (ESRD) due 
to increased EPO expression [57], and current diabetic retinopathy 
therapy includes invasive methods, like surgery. Ocular antioxidant 
potential therapy represents a non-invasive, safe and less painful 
methodology [58].

Diabetic Nephropathy Biomarkers 
Diabetic nephropathy is a serious micro vascular complication of 

diabetes. Diabetes mellitus is the most common cause of end-stage 
renal disease. The risk factors for nephropathy are older age, male 
sex, non-Caucasian race, and poor blood pressure, glycemic, and lipid 
control. The kidneys have several important functions: excreting waste, 
maintaining blood pressure through the regulation of fluid and salts, 
production of erythropoietin (a regulator of red blood cell mass), and 
activation of vitamin D (a co-factor for calcium absorption). Normal 
kidney function involves the filtration of fluid from the blood and 
formation of urine. The early pathogenesis of diabetic nephropathy 
begins with hyperglycemia causing Glomerular hyperfiltration, 
which results in glomerular hypertrophy and glomerular basement 
membrane thickening. Early nephropathy also involves hemodynamic 
changes, including, decreased afferent and efferent arteriolar resistance, 
a dramatically increased plasma flow, and a moderately increased 
glomerular capillary pressure leading to an increased glomerular 
filtration rate (GFR). Subsequently, the GFR declines [59]. The GFR 
is defined as the volume of plasma that can be completely cleared of a 
particular substance by the kidneys in a unit of time. The gold standard 
for determining GFR has traditionally been inulin or isohexol but 
these techniques are invasive, expensive and time-consuming [60]. 
Renal disorders were significantly more common among keratoconus 
patients. The evaluation studies of the risk for osteoporosis, diabetes 
and hypertension in the patients with keratoconus were studied, 
thus the studies includes the mutual understanding of the diabetic 
complications which are associated with the renal failure [61]. 
Microalbuminuria is one of the diseased conditions most often caused 
by kidney damage from diabetes. A study on the rate of formation of 
glycated albumin and comparison to that of glycohemoglobin, using 
a sensitive and specific immunoassay for measurement of the stable 
glucose adduct formed after incubation of serum, plasma and purified 
albumin with glucose. report that the rate of formation of glycated 
albumin parallels that of glycohemoglobin [62].

Thus the techniques used by the use of the biomarkers’ are the way 
cheaper methods there are mostly Growth factors at molecular level and 
at genetic level they may be termed as genes and loci. Therapies with 
GF’s as their weapons were being used for the treatment for instance 
CSII therapy decreased the frequency of hypoglycemia and improved 
glycemic variability, resulting in beneficial aspects for pregnant women 
with diabetes [63].

Molecular level biomarkers comprises of some growth factors, 
which are particularly well-established in contributing to fibrosis, such 
as the profibrotic, transforming growth factor-β, and connective tissue 
growth factor (CTGF), for the diagnosis of the Diabetic nephropathy 
is being tested by the inhibition of CTGF, a method for diagnosis [64]. 

At the level of genetics and chromosomal level of the determination 
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it’s a bit tougher in determination and also in performing the task. 
There are methods which are dependent mostly on the accentuated 
case studies. For instance polymorphisms in ACE and AGTR1 genes 
have been assessed in multiple studies for association with diabetic 
nephropathy. However those results are of conflicting manner. 
Thus the instinctive study was made by Currie D et al, in the sort of 
British population. This concomitantly gave a brief note on these two 
genes involved in Diabetic nephropathy along with their ability and 
importance in bio indication business [65]. By the hypothesis in the 
bio indication business of the genes as the biomarkers for the Diabetic 
Nephropathy, we can give a naïve conclusion that those genetical 
biomarkers can be and will also be useful for in the bio indication 
process undoubtedly.   

Diabetic encephalopathy is also a diabetic complication, which 
has been characterized by impaired spatial cognitive functions and 
the decline of learning and memory ability, involves direct neuronal 
damage caused by intracellular glucose. This is being corrected by the 
unique complex of vanadium [66]. 

Pregnancy Biomarkers
Gestational Diabetes Mellitus (GDM) incurs a risk of morbidity and 

mortality to mother, fetus and subsequent neonate which necessitates 
intensive monitoring and treatment [67] more importantly, glycemic 
variability have  seen the sights as means of appraising glycemic 
control and anecdotal management in type 2 diabetes. Glycemic 
unpredictability and mean weekly glucose proportions can effortlessly 
be execute in the management of GDM. As both groups achieved target 
glycemic control and glycemic variability was the only parameter that 
improved over the study period, we believe that this may explain 
improved fetal and neonatal outcomes in the intervention arm [67]. 
A Nested case-control study (Routine first-trimester combined test) 
was performed on, to evaluate the value of first trimester placental 
biomarkers (fβ-hCG, PAPP-A, ADAM12, PP13 and PlGF) in the 
prediction of macrosomia at birth in pre-gestational diabetes of both 
types [68] and also of maternal serum alpha-fetoprotein (MSAFP)[69].  
Here in latter case study, ADAM12, PP13 and PlGF concentrations 
were measured in stored first-trimester serum, previously tested for fβ-
hCG and PAPP-A. All concentrations were expressed as multiples of 
the median (MoM). Where applicable, the median MoMs of PGDM 
and control pregnancies were compared in relation to birth weight 
centiles. Model-predicted detection rates for fixed false-positive rates 
were obtained for statistically significant markers, separately and in 
combination, coming to the other study for MSAFP decreased second 
trimester levels have been reported were this study is of an existing 
dataset using women with pre-gestational diabetes who had routine 
MSAFP values available. Thus two different study designs have been 
studied which gave astonishing findings accordingly. The conclusions 
made from both the studies were that normal levels of the markers’ 
biologically are enough in predicting the Macrosomia at birth in Post-
Gestational Diabetic women the fetal birth weight in PGDM offspring 
is partially determined by placental development. The increase in 
fetal macrosomia may be related to better early glycemic control and 
placentation [68]. In other study simultaneously the MSAF protein has 
been reported as a biomarker in pre-gestational diabetes decrease in 
its concentration during the second trimester levels of MSAF protein 
is said to be the significance of PGD- Post Gestational Diabetes [69].  
During the gestational period and more keenly during the pregnancy 
myometrial wall expresses increased release in the glucocorticoids [70] 
and these glucocorticoids increase will reflects that the insulin sensitivity 
decreases [71]. This may also be able to lead to the gestational diabetes 

if these expressed glucocorticoids go to circulation when they are in 
excess. The sensitization of the insulin is being studied by simple and 
unique tests which are merely Fasting plasma glucose (FPG), fasting 
plasma insulin (FPI) and calculation of number of erythrocyte insulin 
receptors (NO-EIR) tests. It appears that insulin sensitivity could be 
defined as molar ratio of available NO-EIR molecules per molecule of 
FPI [72]. Women with previous gestational diabetes (pGDM) represent 
a high risk group for type 2 diabetes and for cardiovascular disease in 
the future.

Glycemic Control Aspects
In some studies all diabetic patients when provided knowledge, and 

with attitude, self-care adherence were not found to have significant 
relationships with glycemic control [73], and in some studies they were 
taken into consideration [74]. If given proper education and guidance 
regarding foot care would be able to make a significant improvement 
in their life style which is helpful to avoid amputations. These are some 
of the alternative methods and methods to control the glycemic index, 
the pharmaceutical approach in which BIAsp 30 [75] and Imeglimin 
[76] - A new oral anti-diabetic that targets the three key defects of type 
2 diabetes, the former, Biphasic Insulin Aspart 30 is used to decrease 
the higher glycemic levels, this is termed to be effective in the lowering 
of the glycemic levels. To make clear of the prognosis process and 
well understanding of the Glycemic control aspects, few devices have 
been developed [77]. Despite of all the other studies the web-based 
method seems to be effective in the continuing education [78]. In some 
cohort and endemic studies drinking alcohol with certain quantity is 
affiliated with a reduced risk of type II diabetes [79]. Meanwhile we 
can evaluate the glycemic control efficacy by some of the factors or 
compounds like Bromocriptine-QR, routine of addition of the latter 
to the Thiazolidinedione treatment improved glycemic control [81]. 
Carnitine deficiency is associated with hypoglycemia and what we call 
the glycemic control in type I diabetis mellitus [83]. From all the above 
we should understand that the approach for the lowering of glycemic 
control should be the combination of life style modification (diet and 
exercise) and antihyperglycemic agents in order to achieve adequate 
glycemic control [85]. 

Insulin Analogues
Before going into the matter, once we can ask ourselves by 

completing the view on this review, That is nothing but “do we need 
another insulin?” This review concludes that we need so. We have 
some of them in the c0ommercial market for instance Insulin Lispro, 
Insulin glulisine etc. Both get absorbed faster than regular insulin. 
Insulin glulisine is the newest of the rapid acting insulin analogues, 
as it is derived from human insulin by replacement of AspB3 by 
Lys and LysB29 by Glu. Meanwhile Insulin lispro was developed by 
modification at the B26-30 regions [80]. Use of combinational idea 
with insulin glargine, U-500 regular insulin and pramlintide is used for 
the patients with type II diabetes variants extremely in obese patients. 
It improved the probability of observance [82].
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