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Abstract
The International Diabetes Federation (IDF) reports that diabetes affects one in ten people throughout the world, and 
that insulin-resistant type 2 diabetes mellitus (T2DM) accounts for 90 percent of all cases of diabetes. According to 
findings from epidemiology research, the pathophysiology and clinical patterns of Alzheimer's disease and type 2 diabetes 
are similar. Insulin resistance is a hallmark of both illnesses. The pathogenesis differentiates between inflammatory, 
metabolic, and zinc-deficient variants of the condition. Alzheimer's disease is associated with both type 2 diabetes and 
prediabetes, often known as metabolic syndrome. Due to the fact that Alzheimer's disease shares many pathophysiological 
similarities with diabetes, it is sometimes referred to as type 3 diabetes. A primary focus of dementia research is insulin 
resistance, which impairs cognitive function and contributes to the development of dementia. IGF has an effect on 
cognition as well. The chance of acquiring T2DM rises with age, much like the risk of developing Alzheimer's disease, 
and T2DM also raises the risk of developing dementia in general, specifically Alzheimer's disease. Both T2DM and AD 
are chronic and complex diseases, and both show evidence that oxidative stress and inflammation play a role in the 
progression of the diseases. Despite the fact that T2DM is primarily a peripheral disorder and AD is a disease of the 
central nervous system, the two diseases share some similarities.
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INTRODUCTION
Alzheimer's disease (AD) causes 60–70% of dementia in older persons. The etiology of AD is still unknown, but genetic, 
environmental, and pathological risk factors have been identified. The brain forms amyloid-β (Aβ) oligomers and fibrils 
when neuronal cells aggregate and deposit Aβ peptides on their extracellular surfaces.1 AD patients also have brain 
hyperphosphorylation of tau protein, which produces neurofibrillary tangles in neuron microtubules. Cytotoxic actions on 
neuronal cells cause cognitive impairment. Throughout the previous few decades, diabetes mellitus (DM) prevalence has 
increased.2

According to the International Diabetes Federation (IDF), 1 in 10 persons worldwide have diabetes, and insulin-resistant 
type 2 diabetes mellitus (T2DM) accounts for 90% of all diabetes occurrences. T2DM, like dementia, increases with age, 
but metabolic disturbances also raise dementia risk.3,4 T2DM, a peripheral disease, and AD, a central nervous system 
ailment, share protracted prodromal periods and chronic, complex circumstances. Chronic oxidative stress and 
inflammation also contribute to disease progression. Age, obesity, poor diet, chronic stress, hereditary profile, and 
sedentary lifestyle are further risk factors.4–6

A meta-analysis of 28 prospective observational studies on 89,708 diabetic patients found a 73% increase in the risk of 
total dementia, including AD and vascular dementia, and a 56% increase in AD risk. Type 3 diabetes (T3DM), a 
neurometabolic condition, was coined from these findings that DM increases AD risk. Hyperglycemia causes glutamate-
induced excitotoxicity in neuronal cells, and insulin resistance in the brain may cause amyloid-β buildup, tau 
phosphorylation, oxidative stress, AGEs, and death. AD and T2DM's link is unclear.4,7,8

Epidemiology research showed that Alzheimer's and type 2 diabetes overlap pathogenesis and clinical trends. Both 
disorders have insulin resistance. The pathomechanism distinguishes inflammatory, metabolic, and zinc-deficient forms.8

Type 2 diabetes and prediabetes/metabolic syndrome are linked to Alzheimer's disease. Alzheimer's disease is nicknamed 
type 3 diabetes due to its pathophysiological similarities to diabetes. Insulin resistance, which affects cognitive function 
and promotes dementia, is a focus of dementia research. IGF affects cognition too.9

This study wants to assess the association type 2 diabetes mellitus and alzheimer disease.

METHODS
Protocol
The author used the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) 2020 guidelines to 
comply with in order to ensure that this research was carried out in accordance with the referenced standards. This is done 
to ensure that the results of this investigation are accurate.

Figure 1. Article search flowchart
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Criteria for Eligibility
This literature review aims to assess the association type 2 diabetes mellitus and alzheimer disease by evaluating or 
analyzing previous studies on the subject. This article is made with a theme in order to show significant problems in the 
issues raised. Researchers participating in studies met the following criteria: 1) To be considered for publication, the 
publication must be written in English and focus on the association type 2 diabetes mellitus and alzheimer disease. 2) 
Articles published after 2018 but before the time period covered by this systematic review were included in this 
assessment. Editorials, submissions without DOI, previously published review articles, and entries substantially similar 
to those previously published in journals are examples of research excluded in this article.

Search Strategy
We used "type 2 diabetes mellitus” and “alzheimer disease" as keywords.The search for studies to be included in the 
systematic review was carried out from February, 17th 2023 using the PubMed and SagePub databases by inputting the 
words: ("diabetes mellitus, type 2"[MeSH Terms] OR "type 2 diabetes mellitus"[All Fields]) AND ("alzheimer 
disease"[MeSH Terms] OR ("alzheimer"[All Fields] AND "disease"[All Fields]) OR "alzheimer disease"[All Fields]) 
used in searching the literature.

Data retrieval
After reading the research abstract and title, the writers evaluated the studies to determine whether or not they satisfied 
the inclusion criteria. The writers then choose a number of previous studies to cite as references for this one. After looking 
at multiple different research that all followed the same pattern, we have arrived at this conclusion. All of the included 
studies need to be written in English and can't have a publication date earlier than 2018. 

In the systematic review, we only looked at studies that qualified to be included if they satisfied all of the inclusion criteria. 
This restricts the search to only material that is relevant. We do not consider any research results that do not adhere to the 
criteria we have outlined. After this step comes the evaluation of the research in its entirety. Throughout the course of the 
investigation of this study, the following information was discovered: names, authors, publication date, location, study 
activities, and parameters.

Quality Assessment and Data Synthesis
Before picking which publications to study further, each author conducted their own independent analysis of the individual 
studies provided in the publication's title and abstract. Thereafter, we will evaluate all papers that match the inclusion 
criteria and are acceptable for the systematic review. Then, we will pick which publications to include in the review 
depending on our findings. This criterion is used to select reviewable manuscripts. to simplify as much as possible the 
procedure of picking papers for review. Which prior studies were undertaken, and what aspects of those research qualify 
them for inclusion in the review?

RESULT
First study from Kingdom of Bahrain with 12 patients showed 62 proteins were identified as being differently expressed 
in T2DM compared to healthy controls, and they were categorized into 16 functional protein groups. The biggest category 
consisted of immuneassociated proteins. In addition, around 25 of these proteins (40%) have been previously related with 
DM; however, the relationship of the remaining 37 proteins with T2DM was an unique finding. In T2DM, the majority of 
identified proteins were elevated. The discovered proteins may have a role in the illness's etiology or act as disease 
biomarkers.10

Huth, et al (2019)11 conducted a study and they showed MASP levels were connected with both incident type 2 diabetes 
and prediabetes. Incidence of type 2 diabetes was inversely linked with adiponectin. Individual continuous outcomes were 
linked with MASP, adiponectin, apolipoprotein A-IV, apolipoprotein C-II, C-reactive protein, and glycosyl phosphatidy
linositol specific phospholipase D1. The combination of MASP, apolipoprotein E (apoE), and adiponectin enhanced the 
prediction of diabetes over both reference models, but MASP plus CRP improved the prediction of prediabetes over the 
HbA1c model.
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Table 1. The litelature include in this study

Dey, et al (2019)12 study showed TMT-LC/LC-MS/MS technology can analyze 4826 protein components (4368 genes), 
encompassing at least 6 orders of magnitude in dynamic range, making it one of the most comprehensive serum proteome 
analyses available. In the AD and control groups, we defined intra- and inter-group variability. A statistical study found 
that proteins in Alzheimer's disease were differently expressed. Interestingly, these changed proteins are concentrated in 
mitochondrial, fatty acid beta oxidation, and AGE/RAGE pathways. Lastly, we used the TOMAHAQ technique to validate 
the reduction in PCK2 and AK2 in our AD samples.

Other study showed ten tryptic peptides that belonged to 5 proteins in plasma lipoproteins had unadjusted p values < 0.05, 
compared to no peptides in immunodepleted plasma. Furthermore, 27, 32, 17, and 20 tryptic peptides in VLDL, IDL, LDL 
and HDL, demonstrated overall peptide fold differences > 1.05 or < 0.95, compared to only 6 tryptic peptides in 
immunodepleted plasma. The overall comparisons, therefore, suggested greater peptide/protein differences in plasma
lipoproteome when measured in individual plasma lipoproteins than as total in immunodepleted plasma.13

Park, et al (2019)14 using mass spectrometry (MS)-based proteome analysis to identified five plasma biomarker candidates 
and confirmed these proteins using an enzyme-linked immunosorbent test. Our integrated models were highly predictive 
of brain amyloid deposition, with an overall accuracy of 0.871, 79% sensitivity, and 84% specificity, and an accuracy of 
0.836, 68% sensitivity, and 90% specificity in patients with MCI. These findings suggested that a combination of 
proteomic-based blood proteins may be used to predict cerebral amyloid formation.

DISCUSSION
Diabetes mellitus (DM) is a basic metabolic illness in which the metabolism is regularly disrupted and metabolic 
homeostasis is thrown off due to a lack of or a decrease in insulin activity. Insulin is a key metabolic regulator for all 
macromolecules, including carbs, lipids, and proteins. Insulin secretion, on the other hand, is controlled by a number of 
metabolites, including ATP/ADP and NAD/NADH ratios, blood glucose, and amino acids. We hypothesized that a number 
of proteins would play a role in DM pathogenic alterations and their outcomes.4,15–17
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The most remarkable discovery was that the immunological protein class was widely represented and significantly 
elevated in T2DM (15/18 proteins). These proteins mostly consist of Ig chain C regions (γ, α, κ, μ and λ). Ig chain V-I 
region AG and Protein IGKV2-28, the latter of which was shown to be elevated, were also discovered. These two proteins 
were previously shown to be related with the autoimmune illness systemic lupus erythematosus.10,19,20

Study in Germany showed MASP signal is derived from peptides that are proteotypic for the three isoforms MASP-1, 
MASP-3, and MAP44, it is presently not viable to distinguish between these isoforms. MASP-1 is the most abundant 
serine protease of the complement lectin pathway and thus a major player in the complement cascade. This cascade is 
initiated when a complex consisting of mannose-binding lectin (MBL), MBL-associated serine proteases (MASPs: 
MASP-1, MASP-2, MASP-3) and MBL-associated proteins (MAP19 and MAP44) binds to its target carbohydrate-
containing ligands.11,21

Dey, et al found 4826 proteins and showed great proteome coverage, sensitivity, and reproducibility, as well as 
multiplexed focused tests. Although our pilot work used substantial fractionation and a long instrumentation time, we 
propose to attain similar findings with 4000 proteins in a suitable time frame. This comprehensive TMT-LC/LC-MS/MS 
apparatus will be useful for measuring complicated clinical specimens in general. These unique protein signatures may be 
associated to Alzheimer's disease development and have the potential to be used as biomarkers in a large-scale study, 
maybe using the TOMAHAQ-based LC-MS3 test.12

The 'TGVI' and 'AAGN' peptides were most substantially related with incident diabetes in our peptide-specific sensitivity 
analysis. In contrast to the 'SLPT' peptide, which is exclusively proteotypic for the MASP-1 isoform, these two peptides 
may be derived from MASP-1, MASP-3, or MAP44, indicating that MASP-3 or MAP44 are responsible for the observed 
connection and should be most relevant for prediction purposes. MASP-3 has an unique substrate selectivity and inhibitor 
profile compared to MASP-1 and MASP-2; for example, it selectively cleaves insulin-like growth factor (IGF) binding 
protein 5 (IGFBP-5), which binds to IGFs such as IGF-1.11,17,21

The function of immunity in T2DM is bimodal, as immunity may contribute to the pathophysiology of T2DM, while the 
suppression of immunity is one of the disease's most significant repercussions. Several immunological proteins were also 
elevated in T2DM, including isoform 2 of Ficolin-3, β-defensin 112, Complement component C8 chain, and Serum 
amyloid P-component. The immunological proteins CD5 antigen-like, Ig γ-4 chain C region, and Ig κ chain V-I region 
AG were downregulated.10,19,20

Recent research indicates that cognitive impairment and dementia are widespread (and underrecognized) consequences of 
diabetes mellitus (DM). Many studies have demonstrated that phenotypes associated with obesity and/or changes in insulin 
homeostasis are related with an increased risk of cognitive decline and dementia, including not just vascular dementia but 
also Alzheimer's disease (AD). Included in this category are prediabetes, diabetes, and the metabolic syndrome.22

There is more and more evidence that insulin abnormalities and insulin resistance are more common in people with 
Alzheimer's disease. This may contribute to the disease's pathophysiology and clinical symptoms. Insulin has been known 
for a long time to be important for how energy is used in the periphery. Over the past 20 years, a number of different 
studies have started to show that insulin is also important for energy metabolism and other parts of how the CNS works. 
Twenty years ago, researchers found that insulin and insulin receptors were expressed densely but selectively in the brain, 
including in the medial temporal regions that help form memories.18

Insulin may also regulate the amyloid precursor protein and its product beta-amyloid (Abeta), which are linked to senile 
plaques, a neuropathological characteristic of Alzheimer's disease. Insulin has been hypothesized to promote Abeta's 
intracellular trafficking and inhibit its breakdown. These findings are consistent with the hypothesis that insulin 
irregularities may impact Abeta levels in the brains of Alzheimer's disease patients. The increased incidence of insulin 
resistance in Alzheimer's disease and the multiple avenues through which insulin may alter clinical and pathological 
features of the illness imply that increasing the efficiency of insulin may have therapeutic value for Alzheimer's disease 
patients.18

Diabetes types 1 and 2 are also significant risk factors for worse performance in a number of cognitive skills. Chronic 
hyperglycemia and hyperinsulinemia largely induce the development of Advanced Glucose Endproducts (AGEs), 
resulting in an excess of Reactive Oxygen Species (ROS). Protein glycation and increased oxidative stress are the two 
primary processes involved in biological aging, and both are likely implicated in the etiopathogenesis of Alzheimer's 
disease.22

Alzheimer's disease is characterized by amyloid ß buildup in the brain, hyperphosphorylation of tau proteins, and 
disruption of neurofibrillary tangles. Amyloid ß is co-secreted with insulin by pancreatic ß-cells. Autopsy revealed the 
presence of amyloid ß and hyperphosphorylated tau protein in the Langerhans islets. Amyloid deposits in the pancreatic 
and the brain exhibited comparable characteristics. As a result of hyperglycemia, glycation endproducts stimulate the 
formation of amyloid plaques, neurofibrillary disruption, and activated microglia, all of which are characteristic of 
Alzheimer's disease.23
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Chronic hyperglycemia results in oxidative stress, which formerly had a major role in the development of both illnesses. 
Low-grade inflammation is an important pathophysiological element in both conditions. Inflammation is generated by 
proinflammatorical adipocytokines, dysbacteriosis, metabolic endotoxaemia brought on by lipopolysaccharides, and a 
high-fat diet, which also contributes to insulin resistance. Recent research indicates that microbial amyloid, the primary 
bacterial byproduct, also contributes to the pathology of the human central nervous system.23

Alzheimer's disease is a diverse illness for which there is now no effective treatment. The use of intranasal insulin spray 
has produced promising outcomes. In animal tests, insulin sensitizers such as metformin and thiazolidines have also 
improved cognitive functioning. In addition to its insulin-stimulating impact, Glucagon-like peptide-1 possesses central 
pleiotropic effects. The use of these compounds appears to have yielded promising research outcomes. More recently, 
glucagon-like peptide-1 and glucose-dependent insulinotropic peptide have been delivered in combination, with 
encouraging preliminary results. The significant breakthrough has not yet occurred. Now, we must prioritize the 
prevention of these chronic diseases by a healthier lifestyle.23

CONCLUSION
Type 2 diabetes mellitus (T2DM) increases the risk of Alzheimer's disease, as does aging. T2DM, a peripheral problem, 
and AD, a central nervous system disease, are both chronic and complicated disorders that entail oxidative stress and 
inflammation.
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