
Ravali et al., IJPSR, 2026; Vol. 17(11): 3324-3339.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3324 

IJPSR (2026), Volume 17, Issue 11                                                                      (Review Article) 

 
Received on 27 June 2026; received in revised form, 21 July 2026; accepted, 25 July 2026; published 01 November 2026 

DIPEPTIDYL PEPTIDASE-4 (DPP4) IN DIABETES MELLITUS: MOLECULAR 

MECHANISMS, PATHOPHYSIOLOGICAL SIGNIFICANCE, THERAPEUTIC APPLICATIONS 

AND EMERGING PERSPECTIVES 

Gudladona Raghava Ravali 
* 1

, G. Indhu 
2
 and Naveen Kumar Rajappa 

2
 

Department of Pharmaceutical Chemistry 
1
, Sri Raghavendra College of Pharmacy, Bangalore - 560077, 

Karnataka, India. 

Surya College of Pharmacy 
2
, Bangalore - 560041, Karnataka, India. 

 

 

 

 

 

 

 

 

ABSTRACT: Diabetes mellitus is a major metabolic disorder characterised by 

chronic hyperglycaemia resulting from impaired insulin secretion, insulin action 

or both, leading to progressive systemic complications. Dipeptidyl peptidase-4 

(DPP4/CD26) has emerged as a key regulator of glucose homeostasis through 

the degradation of incretin hormones, particularly glucagon-like peptide-1 (GLP-

1) and glucose-dependent insulinotropic polypeptide (GIP), thereby influencing 

insulin secretion and glucagon regulation. This review aimed to 

comprehensively evaluate the molecular biology, physiological functions, 

pathological roles and therapeutic significance of DPP4 in diabetes mellitus. 

Relevant literature was retrieved from PubMed, Scopus, Web of Science and 

Google Scholar, with emphasis on peer-reviewed experimental studies, clinical 

investigations and recent review articles. The available evidence demonstrates 

that DPP4 contributes not only to impaired incretin activity but also to insulin 

resistance, β-cell dysfunction, chronic inflammation, oxidative stress and the 

development of diabetic complications, including nephropathy, retinopathy, 

neuropathy, cardiovascular disease and metabolic dysfunction-associated fatty 

liver disease. Clinically, DPP4 inhibitors have become an established class of 

oral antidiabetic agents with favourable efficacy and safety profiles, while 

emerging evidence suggests additional anti-inflammatory and tissue-protective 

effects. Latest investigations also highlight the potential involvement of DPP4 in 

immunometabolism, gut microbiota interactions, extracellular vesicle signalling 

and precision medicine; however, these applications require further clinical 

validation. Overall, DPP4 represents a central therapeutic target in diabetes 

mellitus and continues to provide important opportunities for improving disease 

management and guiding future translational research. 

INTRODUCTION: Diabetes mellitus remains one 

of the most significant global health challenges 

owing to its increasing prevalence, long-term 

complications and substantial healthcare burden 
1-3

.  
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It comprises a group of metabolic disorders 

characterised by chronic hyperglycaemia resulting 

from impaired insulin secretion, reduced insulin 

sensitivity or both 
1, 4

.  

Persistent hyperglycaemia progressively damages 

multiple organ systems, particularly the kidneys, 

eyes, nerves, heart and blood vessels 
4, 5

. Despite 

advances in diagnosis and treatment, the global 

incidence of diabetes continues to rise because of 

population ageing, urbanisation, sedentary 

lifestyles and increasing obesity 
1-3

. 
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The pathogenesis of diabetes involves complex 

interactions among metabolic, endocrine and 

inflammatory pathways that disrupt glucose 

homeostasis ⁴⁻⁶. In addition to pancreatic β-cell 

dysfunction and insulin resistance, increasing 

attention has focused on the incretin system as an 

important regulator of glucose metabolism ⁵⁻⁹. The 

incretin hormones glucagon-like peptide-1 (GLP-1) 

and glucose-dependent insulinotropic polypeptide 

(GIP) enhance glucose-dependent insulin secretion 

following nutrient ingestion, but their biological 

activity is rapidly terminated by dipeptidyl 

peptidase-4 (DPP4), a widely distributed serine 

protease responsible for their enzymatic 

degradation ⁸⁻¹³. 

Beyond its role in incretin metabolism, DPP4 (also 

known as cluster of differentiation 26, CD26) is 

now recognised as a multifunctional glycoprotein 

involved in immune regulation, inflammation, 

cellular signalling and metabolic homeostasis ¹¹⁻¹⁵. 

Elevated DPP4 activity has been associated with 

obesity, insulin resistance, β-cell dysfunction, 

oxidative stress and chronic inflammation, thereby 

contributing to the initiation and progression of 

diabetes mellitus ¹⁵⁻¹⁹. Moreover, increasing 

evidence indicates that DPP4 participates in the 

development of diabetic complications affecting 

multiple organ systems, including the kidney, 

retina, nervous system and cardiovascular system 

¹⁹⁻²¹. The successful clinical development of DPP4 

inhibitors has established the enzyme as an 

important therapeutic target because these agents 

improve glycaemic control while maintaining a 

favourable safety profile 
12, 22-24

. 

Although numerous studies and reviews have 

examined the enzymatic role of DPP4 and the 

clinical application of DPP4 inhibitors, new 

advances linking DPP4 with immunometabolism, 

adipokine biology, metabolic dysfunction-

associated fatty liver disease, gut microbiota 

interactions, extracellular vesicle signalling and 

precision medicine have not been comprehensively 

integrated within a single review. An updated 

synthesis of these rapidly evolving concepts is 

therefore warranted to provide a broader 

understanding of the biological and clinical 

significance of DPP4 in diabetes mellitus 
15, 32, 33, 68, 

75-78
. Accordingly, this review comprehensively 

examines the molecular structure, physiological 

functions and pathological roles of DPP4, with 

particular emphasis on its contribution to diabetes 

pathogenesis, diabetic complications and current 

therapeutic strategies. In addition, the review 

highlights upcoming translational research, 

including biomarker development and precision 

medicine applications, while critically discussing 

future opportunities and areas that require more 

clinical validation. 

Search Strategy and Literature Selection: A 

comprehensive literature search was conducted to 

identify relevant publications on the biological 

functions, pathological significance and therapeutic 

applications of dipeptidyl peptidase-4 (DPP4) in 

diabetes mellitus. Electronic databases, including 

PubMed, Scopus, Web of Science and Google 

Scholar, were systematically searched for studies 

published from January 2000 to December 2025, 

with the final literature search completed and 

verified on 30 June 2026. The search strategy 

combined Medical Subject Headings (MeSH) and 

free-text terms using Boolean operators. The 

principal search combinations included ("DPP4" or 

"CD26" or "dipeptidyl peptidase-4") and ("diabetes 

mellitus" or "type 2 diabetes" or "type 1 diabetes" 

or "gestational diabetes"), together with additional 

terms such as "GLP-1", "GIP", "incretin 

hormones", "insulin resistance", "β-cell 

dysfunction", "obesity", "DPP4 inhibitors", 

"diabetic complications", "metabolic dysfunction-

associated fatty liver disease", "gut microbiota", 

"extracellular vesicles" and "precision medicine". 

Original research articles, clinical studies, 

systematic reviews, meta-analyses and high-quality 

review articles published in English were 

considered for inclusion. Publications unrelated to 

diabetes mellitus or DPP4 biology, conference 

abstracts, editorials, duplicate publications, non-

English articles and studies with insufficient 

scientific relevance were excluded. Titles and 

abstracts were initially screened for relevance, 

followed by full-text evaluation of potentially 

eligible publications 
25

. Additional references were 

identified through manual screening of the 

reference lists of selected articles 
25

. 

A total of 1,248 records were identified through 

database searching. After removing duplicates and 

screening titles and abstracts, 211 full-text articles 
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were assessed for eligibility, of which 76key 

references were finally included based on scientific 

quality, relevance and contribution to the objectives 

of the present review. 

Molecular Structure and Biology of DPP4: 

Dipeptidyl peptidase-4 is a membrane-associated 

serine protease classified within the S9B subgroup 

of prolyl oligopeptidases and is recognised for its 

diverse physiological functions 
10, 11, 31

. It is 

encoded by the DPP4 gene and exists as both a 

membrane-bound and soluble protein 
11, 31

. 

Structurally, DPP4 is a type II transmembrane 

glycoprotein consisting of a short intracellular 

domain, a transmembrane segment and a large 

extracellular catalytic region 
11, 26, 31

. Enzymatic 

activity is achieved through the formation of 

functional homodimers, while enzymatic cleavage 

is mediated by a catalytic triad comprising serine, 

histidine and aspartate residues 
31–33

. The enzyme 

preferentially cleaves N-terminal dipeptides from 

peptides possessing proline or alanine residues 

adjacent to the amino terminus 
10, 31

. This substrate 

specificity enables the enzyme to regulate 

numerous biologically active peptides involved in 

glucose metabolism and tissue repair 
11,31

. Among 

these substrates, GLP-1 and GIP are particularly 

important because of their central role in glucose 

homeostasis 
7–10

. 

Expression of DPP4 has been documented across 

multiple organs and cell types, reflecting its broad 

physiological relevance 
11, 15, 31

. Particularly high 

expression is observed in the intestine, kidney, liver 

and pancreas 
11, 31

. Significant expression is also 

observed in endothelial cells, adipocytes and 

immune cells including T lymphocytes, B 

lymphocytes and macrophages 
11, 15

. Such broad 

tissue distribution reflects the diverse biological 

functions of DPP4 and explains its involvement in 

multiple aspects of metabolic regulation 
11, 15, 31

. 

 
FIG. 1: THREE-DIMENSIONAL MOLECULAR STRUCTURE OF HUMAN DIPEPTIDYL PEPTIDASE-4 

(DPP4/CD26) ILLUSTRATING ITS HOMODIMERIC ARCHITECTURE AND THE CATALYTIC TRIAD (SER630, 

ASP698 AND HIS730) WITHIN THE SERINE PROTEASE DOMAIN. Source: Adapted from the RCSB Protein Data 

Bank (PDB ID: 4A5S). Molecular visualization and residue labelling were performed by the authors using PyMOL 

In addition to the membrane-bound form, DPP4 is 

present in circulation as a soluble protein generated 

through proteolytic shedding of its extracellular 

domain 
15, 35

. Soluble DPP4 retains full enzymatic 

activity and substantially leads to systemic peptide 

metabolism 
15, 35

. Elevated circulating DPP4 

concentrations have been reported in obesity, 

metabolic syndrome and type 2 diabetes, 

suggesting an important role in metabolic 

dysfunction 
16–18, 35

. 

Beyond its enzymatic actions, DPP4 possesses 

several non-catalytic functions. As CD26, it 

participates in immune regulation through 

interactions with adenosine deaminase, caveolin-1 

and various extracellular matrix proteins 
11, 36

. 
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These interactions influence immune activation and 

cytokine production 
11, 36

. Consequently, DPP4 

functions not only as a metabolic enzyme but also 

as an important mediator of immune responses 
11, 

15, 36
. 

DPP4 activity is dynamically regulated by 

metabolic conditions. Hyperglycaemia, obesity, 

lipotoxicity and inflammatory stimuli increase 

DPP4 expression in several tissues 
15–18, 43

. Adipose 

tissue has emerged as a particularly important 

source of circulating DPP4, leading to its 

classification as a novel adipokine 
16, 17, 43

. Current 

studies have also identified the liver as a significant 

contributor to circulating DPP4 levels, supporting 

its role as a hepatokine involved in inter-organ 

metabolic communication 
32, 33

. 

In addition to incretins, DPP4 acts on several other 

physiologically important substrates including 

stromal cell-derived factor-1 (SDF-1), neuropeptide 

Y (NPY), peptide YY (PYY) and substance P 
10, 11, 

29
. Through regulation of these peptides, DPP4 

influences processes such as stem cell recruitment, 

appetite regulation, vascular function and 

inflammation 
11, 29

. These observations highlight 

the broad biological significance of DPP4 beyond 

glucose metabolism alone 
6, 11, 29

. 

TABLE 1: MAJOR PHYSIOLOGICAL SUBSTRATES OF DPP4 AND THEIR BIOLOGICAL SIGNIFICANCE 

Substrate Primary Biological Function Effect of DPP4 Cleavage 

GLP-1 Stimulates insulin secretion and suppresses glucagon release Inactivation 

GIP Enhances glucose-dependent insulin secretion Inactivation 

SDF-1 (CXCL12) Stem cell recruitment and tissue repair Reduced biological activity 

NPY Appetite regulation and vascular function Altered receptor selectivity 

PYY Satiety signalling and energy balance Modified physiological activity 

Substance P Neural signalling and inflammation Reduced biological activity 
 

The multifunctional nature of DPP4 positions it at 

the intersection of endocrine, immune and 

metabolic pathways. Understanding these diverse 

biological functions provides the foundation for 

appreciating its central role in diabetes mellitus and 

its complications 
6, 11, 15, 29

. 

DPP4 in Incretin Biology, Glucose Homeostasis 

and Diabetes Development: The physiological 

significance of DPP4 in glucose homeostasis and 

diabetes is primarily attributed to its role in incretin 

metabolism 
7–10, 12, 13

. The incretin phenomenon 

describes the enhanced insulin secretion observed 

following oral glucose intake compared with 

intravenous glucose administration at comparable 

glycaemic levels 
40, 41

. This phenomenon is 

mediated largely by the gut-derived hormones 

glucagon-like peptide-1 (GLP-1) and glucose-

dependent insulinotropic polypeptide (GIP), which 

are released following nutrient ingestion and 

enhance glucose-dependent insulin secretion 
7–9, 40, 

41
. 

Following nutrient ingestion, GLP-1 is released 

predominantly from intestinal L-cells while GIP 

originates primarily from K-cells located in the 

proximal small intestine 
8, 9, 40

. Pharmacological 

inhibition of DPP4 prolongs the activity of 

endogenous incretins, thereby increasing their 

circulating bioavailability 
5, 6, 12, 23

. Both hormones 

amplify insulin secretion in response to elevated 

blood glucose concentrations and contribute 

significantly to postprandial glucose regulation 
7–9, 

40
. In addition, GLP-1 suppresses glucagon 

secretion, delays gastric emptying and promotes 

satiety, thereby exerting multiple beneficial effects 

on glucose homeostasis 
8, 9, 18

. 

The biological activity of incretin hormones is 

tightly regulated by DPP4 
10, 12, 13

. Following 

secretion, GLP-1 and GIP are rapidly degraded 

through enzymatic cleavage by DPP4, resulting in a 

plasma half-life of only a few minutes 
10, 12, 13

. 

Consequently, only a small proportion of newly 

released incretin hormones remains biologically 

active in the circulation 
10, 12

. 

Under physiological conditions, DPP4-mediated 

incretin degradation ensures appropriate control of 

endocrine signaling 
10, 12

. However, increased 

DPP4 activity may reduce incretin effectiveness 

and contribute to impaired glucose regulation 
15, 16, 

23
. Elevated DPP4 concentrations observed in 

obesity, prediabetes and type 2 diabetes can 

accelerate incretin degradation, resulting in 

diminished insulin secretion and inadequate 

suppression of glucagon release 
16–18, 23

. 
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The role of DPP4 in glucose homeostasis extends 

beyond incretin metabolism 
6, 15, 19

. Through its 

effects on insulin secretion and glucagon 

regulation, DPP4 indirectly influences hepatic 

glucose production and peripheral glucose 

utilisation 
5, 6, 18, 23

. Increased DPP4 activity favours 

conditions that promote hyperglycaemia,while 

DPP4 inhibition enhances endogenous incretin 

action and improves glycaemic control 
5, 22–24

. 

Alterations in DPP4 activity appear early during 

disease development. Elevated circulating DPP4 

levels have been reported in individuals with 

obesity and prediabetes before the onset of overt 

diabetes 
16–18, 21

. Increased enzyme activity adds to 

progressive deterioration of glucose tolerance and 

places additional stress on pancreatic β-cells 
15, 16, 

18
. Over time, these changes promote transition 

from prediabetes to established type 2 diabetes 

mellitus 
5, 6, 15

. 

The association between elevated DPP4 activity 

and future diabetes risk has been demonstrated in 

numerous clinical studies 
18, 21, 42

. Individuals with 

higher circulating DPP4 concentrations frequently 

exhibit greater insulin resistance, impaired glucose 

tolerance and an increased likelihood of developing 

diabetes 
17, 18, 42

. These observations indicate that 

DPP4 may contribute to both the initiation and 

progression of metabolic dysfunction 
6, 15, 19

.
 

Available data establishes DPP4 as a central 

regulator of incretin biology and glucose 

homeostasis. Through modulation of endocrine 

signalling and metabolic regulation, DPP4 

significantly marks the initiation and progression of 

diabetes mellitus 
6, 15, 23

.
 

DPP4 and Insulin Resistance: Insulin resistance 

represents one of the defining characteristics of 

type 2 diabetes mellitus and is characterised by a 

reduced biological response to insulin in peripheral 

tissues
5,6

. Under normal physiological conditions, 

insulin promotes glucose uptake in skeletal muscle 

and adipose tissue while suppressing hepatic 

glucose production 
5
. Impairment of these actions 

results in chronic hyperglycaemia and 

compensatory hyperinsulinaemia, both of which 

contribute to disease progression 
5, 6

. Accumulating 

clinical investigations indicate that DPP4 

contributes to the development of insulin resistance 
15–19, 37

. Elevated circulating DPP4 concentrations 

have been consistently reported in obesity, 

metabolic syndrome and type 2 diabetes and 

correlate positively with markers of insulin 

resistance 
16–18, 37, 42

. These observations suggest 

that DPP4 is closely associated with the metabolic 

abnormalities underlying disease development 
15, 17, 

37
. 

Adipose tissue is a major source of circulating 

DPP4 in insulin-resistant states 
16, 17, 37

. Enlarged 

adipocytes release increased quantities of soluble 

DPP4, leading to elevated systemic enzyme activity 
17, 37

. This discovery led to the recognition of DPP4 

as a metabolically active adipokine capable of 

influencing glucose regulation beyond its role in 

incretin degradation 
16, 17, 37

. Skeletal muscle, which 

accounts for the majority of insulin-mediated 

glucose disposal, is particularly vulnerable to 

metabolic disturbances 
5, 44

. Increased DPP4 

activity has been associated with impaired insulin 

responsiveness in muscle tissue, resulting in 

reduced glucose utilisation and diminished 

glycogen synthesis 
17, 44

. 

The liver also plays a critical role in insulin 

resistance. In healthy individuals, insulin 

suppresses hepatic glucose production following 

meals 
5
. However, insulin resistance diminishes this 

inhibitory effect, leading to excessive 

gluconeogenesis and fasting hyperglycaemia 
5, 44

. 

DPP4 indirectly supports these abnormalities 

through effects on incretin signalling and glucagon 

regulation 
6, 15, 19, 37

. Investigational studies have 

demonstrated that inhibition of DPP4 improves 

insulin sensitivity and enhances metabolic 

homeostasis 
23, 25, 37

. These observations support the 

concept that DPP4 functions not merely as an 

incretin-degrading enzyme but also as an important 

mediator of insulin resistance and metabolic 

dysfunction 
6, 15, 17, 25

. 

DPP4 and Pancreatic Β-Cell Dysfunction: 

Progressive deterioration of pancreatic β-cell 

function is a hallmark of diabetes mellitus and 

represents a critical event in disease progression 
5, 6

. 

Although insulin resistance often precedes clinical 

diagnosis, overt diabetes develops when pancreatic 

β-cells can no longer compensate adequately for 

increasing metabolic demands 
5, 6, 44

. Preservation 

of β-cell function is therefore essential for 

maintaining glucose homeostasis 
45

. 
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Pancreatic β-cells continuously monitor blood 

glucose concentrations and adjust insulin secretion 

accordingly 
45

. In addition to reducing incretin 

activity, DPP4 contributes to β-cell dysfunction 
6, 

15, 23
. Reduced GLP-1 bioavailability limits β-cell 

survival, insulin biosynthesis and glucose-

stimulated insulin secretion 
23, 25, 48

. 

Fresh investigations have demonstrated that DPP4 

is expressed within pancreatic islets themselves, 

suggesting that local enzyme activity may directly 

influence endocrine function 
50

. Increased islet 

DPP4 expression has been associated with impaired 

insulin secretion and reduced endocrine efficiency 
50, 51

. Chronic hyperglycaemia and lipotoxicity 

aggravate β-cell dysfunction by inducing 

mitochondrial injury and endoplasmic reticulum 

stress 
46, 47

. DPP4-related pathways appear to 

exacerbate these pathological processes, thereby 

accelerating β-cell decline 
15, 25, 50

.  

Apoptosis of pancreatic β-cells is another important 

feature of diabetes progression 
46

. Some studies 

have demonstrated reduced apoptotic signalling 

and improved β-cell survival following DPP4 

inhibition 
23, 25, 48

. Although the extent of β-cell 

preservation in humans remains under 

investigation, these findings suggest an important 

role for DPP4 in regulating endocrine cell survival 
25, 48

. During the early stages of insulin resistance, 

pancreatic β-cells compensate by increasing insulin 

secretion 
5, 44, 45

. However, sustained metabolic 

stress eventually overwhelms this adaptive 

response 
46

. Elevated DPP4 activity may accelerate 

compensation failure by limiting incretin-mediated 

support and impairing endocrine resilience 
15, 23, 25

. 

DPP4 as an Adipokine in Obesity-Associated 

Diabetes: Obesity is one of the strongest risk 

factors for the development of type 2 diabetes 

mellitus 
5, 6, 44

. Contemporary research has 

established that adipose tissue functions not merely 

as an energy storage organ but also as an active 

endocrine tissue that secretes a variety of 

biologically active molecules known as adipokines 
37, 49

. Among these, DPP4 has emerged as an 

important mediator linking obesity with metabolic 

disease 
16, 17, 37

. Adipose-derived DPP4 leads to 

insulin resistance while also functioning as an 

endocrine adipokine that promotes systemic 

metabolic dysfunction 
16, 17, 37

. Visceral adipose 

tissue appears to be a particularly important source 

of circulating DPP4 
37, 50

. Compared with 

subcutaneous fat, visceral adipose tissue 

demonstrates greater DPP4 expression and 

substantial systemic enzyme activity 
37, 50

. Since 

visceral obesity is strongly associated with diabetes 

risk, increased DPP4 production from this depot 

may represent an important mechanistic link 

between obesity and impaired glucose regulation 
16, 

17, 37, 50
. 

DPP4, Inflammation and Oxidative Stress: 

Chronic low-grade inflammation and oxidative 

stress are central features of diabetes mellitus and 

contribute significantly to disease progression and 

complication development 
46, 47, 51

. It is also proved 

that DPP4 participates in both processes, thereby 

linking metabolic dysfunction with tissue injury 
15, 

19, 36, 43
. 

The inflammatory actions of DPP4 are closely 

linked to its function as CD26, a cell-surface 

glycoprotein expressed on immune cells including 

T lymphocytes, macrophages and natural killer 

cells. Through interactions with immune signalling 

pathways, DPP4 regulates cytokine production, 

immune-cell activation and inflammatory 

responses. Elevated DPP4 activity has been 

associated with increased concentrations of pro-

inflammatory mediators, including tumour necrosis 

factor-α, interleukin-6 and interleukin-1β. These 

inflammatory pathways contribute to the insulin 

resistance and β-cell dysfunction as described 

earlier. In addition, studies also suggest that DPP4 

may modulate activation of the NLRP3 

inflammasome, further amplifying inflammatory 

responses involved in diabetes pathogenesis 
14, 36, 43, 

52, 53
. 

Oxidative stress develops when the production of 

reactive oxygen species exceeds the capacity of 

endogenous antioxidant systems 
51, 54

. Persistent 

hyperglycaemia stimulates this kind of stress 

through multiple pathways, resulting in 

mitochondrial dysfunction, DNA damage and 

cellular injury 
46, 51, 54

. Pancreatic β-cells are 

particularly susceptible because of their relatively 

limited antioxidant defences 
46, 47

. The oxidative 

stress and inflammation reinforce one another, 

creating a self-perpetuating cycle of cellular injury 

and metabolic dysfunction 
46, 51

. 
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Experimental studies have demonstrated that DPP4 

inhibition reduces damage while improving 

antioxidant capacity 
25, 43, 55

. These observations 

suggest that some benefits of DPP4 inhibitors may 

extend beyond glycaemic control and involve 

modulation of fundamental pathogenic mechanisms 
25, 55

.  

Thus, DPP4 amplifies the situation by providing a 

mechanistic link between metabolic dysregulation 

and the diabetic complications discussed 

throughout this review 
15, 19, 43, 46

. 

DPP4 and Diabetic Complications: The long-

term clinical burden of diabetes arises primarily 

from its complications, which affect multiple organ 

systems and significantly increase morbidity and 

mortality 
4, 51

. The mechanisms involved in these 

processes extend beyond glucose homeostasis and 

contribute to the development of both 

microvascular and macrovascular diabetic 

complications 
15, 19, 36, 43, 51, 55

.  

However, the available proof is heterogeneous and 

includes findings from cellular, animal, 

observational and clinical studies. Consequently, 

the role of DPP4 and the therapeutic benefits of 

DPP4 inhibition varies among different diabetic 

complications. 

Diabetic Nephropathy: Diabetic nephropathy is a 

leading cause of chronic kidney disease and end-

stage renal failure worldwide 
56, 57

. The condition is 

characterised by albuminuria, declining renal 

function and progressive fibrosis ⁵⁶. DPP4 is highly 

expressed in renal tissue, particularly within 

proximal tubular cells 
57, 58

. Increased renal DPP4 

activity promotes profibrotic signalling, 

accelerating progressive kidney injury ⁵⁸⁻⁶⁰. 

Preclinical studies in diabetic animal models have 

demonstrated that DPP4 inhibition reduces 

albuminuria, attenuates renal swelling and slows 

the progression of diabetic kidney injury. Clinical 

trials have confirmed glycaemic efficacy and renal 

safety; however, the glucose-independent 

renoprotection remains inconclusive 
58-60

. 

Diabetic Retinopathy: Diabetic retinopathy is a 

major cause of visual impairment among 

individuals with diabetes and results from chronic 

microvascular damage within the retina 
56, 57

. 

Chronic metabolic injury disrupts retinal vascular 

integrity, leading to vascular leakage and 

pathological neovascularisation 
51, 61

. Increased 

DPP4 expression has been reported in diabetic 

retinal tissues and appears to contribute to 

endothelial dysfunction and inflammatory 

activation 
59, 61

. Evidences from cellular and animal 

studies suggests that DPP4 inhibition may preserve 

retinal structure and reduce inflammatory injury. 

However, convincing clinical evidence 

demonstrating prevention or reversal of diabetic 

retinopathy in humans remains limited ⁶¹⁻⁶³. 

Diabetic Neuropathy: Diabetic neuropathy is one 

of the most common chronic complications of 

diabetes and affects both peripheral and autonomic 

nervous systems 
56, 57

. Persistent hyperglycaemia 

promotes microvascular dysfunction resulting in 

progressive nerve injury ⁵¹. Elevated DPP4 activity 

has been associated with increased neural stress⁵⁵. 

models suggest a potential neuroprotective effect of 

DPP4 inhibition; however, translation into clinical 

practice remains uncertain 
64, 65

. 

Cardiovascular Disease: Cardiovascular disease 

remains the principal cause of death among 

individuals with diabetes 
56, 57

. Accelerated 

atherosclerosis, endothelial dysfunction contributes 

significantly to increased cardiovascular risk ⁵⁷. 

DPP4 participates in several of these pathological 

processes through effects on vascular homeostasis 
19, 36, 55

. 

Among the proposed mechanisms, endothelial 

dysfunction appears to play a central role in DPP4-

mediated cardiovascular injury. Chronic 

hyperglycaemia impairs endothelial function 

through reduced nitric oxide bioavailability ⁵⁷. 

Elevated DPP4 activity further aggravates these 

abnormalities and promotes vascular injury 
19, 36, 55

. 

Large randomized cardiovascular outcome trials 

have established the cardiovascular safety of DPP4 

inhibitors, although they have generally not 

demonstrated significant reductions in major 

adverse cardiovascular events 
57, 66-32

. The broader 

role of DPP4 in cardiovascular pathology therefore 

remains an area of active investigation ⁶⁹. 

Diabetic Cardiomyopathy: Diabetic 

cardiomyopathy refers to structural and functional 

abnormalities of the myocardium that occur 

independently of hypertension or coronary artery 
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disease 
69, 70

. Diabetic cardiomyopathy is 

characterised by myocardial fibrosisand impaired 

cardiac function occurring independently of 

hypertension or coronary artery disease ⁷⁰. 

Increased cardiac DPP4 expression has been 

observed in diabetic conditions and is associated 

with oxidative injury ⁷¹. Current indications 

supporting cardioprotective effects of DPP4 

inhibition awaits confirmation in clinical trials ⁷¹⁻⁷³. 

Impaired Wound Healing: Delayed wound 

healing is a frequent complication of diabetes and 

impacts diabetic foot ulceration ⁷⁴. It results from 

impaired angiogenesis, defective immune 

responses and reduced tissue regeneration ⁷⁴. DPP4 

influences wound repair throughregulation of 

inflammatory responses and stem cell recruitment 
73, 74

. 

Cognitive Dysfunction: Individuals with diabetes 

have an increased risk of cognitive decline and 

dementia ⁷⁷ Preliminary investigations indicates 

that DPP4 may influence cognitive function 

through effects on neuronal insulin signalling also 

⁶⁵. Animal studies suggest potential neuroprotective 

effects of DPP4 inhibition. Although observational 

studies have explored associations between DPP4 

activity and cognitive impairment, convincing 

clinical confirmations demonstrating cognitive 

benefit with DPP4 inhibitors is currently lacking ⁶⁵. 

TABLE 2: ROLE OF DPP4 IN THE PATHOGENESIS OF DIABETIC COMPLICATIONS 

Diabetic complication Major DPP4-related mechanisms Highest level of evidence 

Nephropathy Inflammation, fibrosis, oxidative stress Preclinical + Clinical 

Retinopathy Endothelial dysfunction Mostly Preclinical 

Neuropathy Neuroinflammation Mostly Preclinical 

Cardiovascular disease Endothelial dysfunction Large Clinical Trials 

Cardiomyopathy Fibrosis Preclinical 

Wound healing Stem-cell recruitment Preclinical 

Cognitive dysfunction Neuroinflammation Preclinical + Observational 
 

Collectively, current evidences indicates that DPP4 

influences multiple diabetic complications through 

shared inflammatory, oxidative and metabolic 

pathways. While experimental findings are 

consistently encouraging, clinical recommendations 

for organ-protective effects independent of glucose 

lowering remains limited. Future mechanistic 

studies and adequately powered prospective 

clinical trials are required to establish the 

therapeutic potential of DPP4 inhibition beyond 

glycaemic control 
15, 19, 36, 43, 57, 58

. 

 
FIG. 2: SIMPLIFIED ILLUSTRATION SHOWING HOW DPP4–MEDIATED METABOLIC DYSREGULATION, 

INFLAMMATION AND OXIDATIVE STRESS CONTRIBUTE TO THE DEVELOPMENT OF MAJOR DIABETIC 

COMPLICATIONS. Source: Original figure prepared by the authors with the assistance of Open AI ChatGPT (GPT-5.5) for 

graphical design and layout 
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DPP4 in Metabolic Dysfunction-Associated 

Fatty Liver Disease, Type 1 Diabetes and 

Gestational Diabetes: 

DPP4 and Metabolic Dysfunction-Associated 

Steatotic Liver Disease: Metabolic dysfunction-

associated steatotic liver disease (MASLD), 

formerly known as non-alcoholic fatty liver disease 

(NAFLD),is one of the most common 

comorbidities associated with type 2 diabetes 

mellitus and is characterised by excessive lipid 

accumulation within hepatocytes 
57

. The 

coexistence of diabetes and MASLD substantially 

increases the risk of hepatic fibrosis, cirrhosis and 

cardiovascular complications 
32, 33

. Modern studies 

suggests that DPP4 plays an important role in the 

pathogenesis of hepatic metabolic dysfunction 
32, 33

. 

The liver is a major site of DPP4 expression, so 

majority of circulating DPP4 concentrations can be 

seen 
37, 38

. Under conditions of obesity, insulin 

resistance and hepatic steatosis, hepatocellular 

DPP4 expression is markedly increased 
32, 33

. 

Elevated hepatic DPP4 activity has been associated 

with enhanced inflammation, lipid accumulation 

and impaired insulin signalling, all of which 

contribute to disease progression 
32, 33

. 

The recognition of DPP4 as a hepatokine has 

further expanded understanding of its biological 

significance 
37, 38

. Increased hepatic release of 

DPP4 may influence distant tissues including 

adipose tissue, skeletal muscle and pancreatic 

islets, thereby contributing to systemic metabolic 

dysfunction 
37, 38

. This liver–adipose–pancreas 

communication network is increasingly recognised 

as an important component of diabetes 

pathophysiology 
32, 33

. 

There are demonstrations that DPP4 inhibition can 

reduce hepatic steatosis, attenuate inflammatory 

responses and improve metabolic parameters 
32, 33

. 

Although further clinical evidence is required, 

these findings suggest that DPP4 shows a close 

relationship between diabetes and fatty liver 

disease 
32, 33

. 

DPP4 and Type 1 Diabetes Mellitus: While DPP4 

has been studied extensively in type 2 diabetes, its 

role in type 1 diabetes mellitus has also attracted 

increasing interest 
11,3 6

.
 

Type-1 diabetes is an 

autoimmune disorder characterised by immune-

mediated destruction of pancreatic β-cells resulting 

in absolute insulin deficiency. The immunological 

functions of DPP4 are particularly relevant in this 

context. As CD26, DPP4 participates in T-cell 

activation, cytokine production and regulation of 

immune responses 
11, 36

. Increased DPP4 activity 

may contribute to autoimmune processes that 

promote β-cell destruction and disease progression 
11, 36

. 

Studies have shown that DPP4 inhibition can 

modulate inflammatory responses and preserve 

residual β-cell function in animal models of 

autoimmune diabetes 
23, 25

. The enhancement of 

endogenous GLP-1 activity may provide additional 

support for surviving β-cells and improve 

metabolic control 
23, 25

. 

Although DPP4 inhibitors are not currently 

considered standard therapy for type 1 diabetes, 

continued investigation of DPP4-mediated immune 

mechanisms may reveal novel opportunities for 

preserving β-cell function and delaying disease 

progression 
11, 36

.
 

DPP4 and Gestational Diabetes Mellitus: 

Gestational diabetes mellitus (GDM) is defined as 

glucose intolerance first recognised during 

pregnancy and is associated with adverse maternal 

and fetal outcomes 
70

. Pregnancy is characterised 

by progressive physiological insulin resistance and 

successful adaptation requires adequate β-cell 

compensation. Failure of this compensatory 

response results in gestational diabetes 
70

. 

Several studies have reported increased circulating 

DPP4 activity in women with gestational diabetes 

compared with normoglycaemic pregnancies 
71

. 

Enhanced DPP4-mediated degradation of incretin 

hormones may contribute to impaired insulin 

secretion and worsening glucose regulation during 

pregnancy 
6, 7, 22, 71

. 

The placenta has also been identified as a source of 

DPP4 expression. Placental DPP4 may influence 

maternal metabolic adaptations through effects on 

incretin signalling and inflammatory pathways. 

Also, the elevated DPP4 activity has been 

associated with markers of metabolic dysfunction 

and adverse pregnancy outcomes. 



Ravali et al., IJPSR, 2026; Vol. 17(11): 3324-3339.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3333 

Although DPP4 inhibitors are not recommended 

during pregnancy because of limited safety data, 

investigation of DPP4-related mechanisms 

continues to provide valuable insight into 

gestational diabetes Pathophysiology 
22, 70, 71

. 

Therapeutic Importance of DPP4 Inhibitors: 

The identification of DPP4 as the principal enzyme 

responsible for incretin degradation led to the 

development of DPP4 inhibitors, representing one 

of the most important therapeutic advances in the 

management of type 2 diabetes mellitus 
6, 7, 10, 12, 13

. 

These agents improve glycaemic control by 

preventing the rapid inactivation of endogenous 

GLP-1 and GIP, thereby enhancing physiological 

incretin activity 
7-10, 12, 22, 23

. Because these effects 

occur primarily in the presence of elevated blood 

glucose concentrations, the risk of hypoglycaemia 

is considerably lower than that associated with 

several conventional antidiabetic therapies ²²⁻²⁵. 

Added to this, DPP4 inhibitors are generally weight 

neutral, making them suitable for long-term 

treatment in a broad range of patients ²²⁻²⁵. 

Sitagliptin was the first DPP4 inhibitor introduced 

into clinical practice and remains one of the most 

extensively studied agents ²³. Other clinically 

available inhibitors, including vildagliptin, 

saxagliptin, alogliptin, linagliptin, teneligliptin and 

omarigliptin, demonstrate broadly comparable 

glucose-lowering efficacy while differing in 

regulatory approval, pharmacokinetic 

characteristics, elimination pathways and dosing 

recommendations ²²⁻²⁵. Importantly, approval status 

differs among regulatory authorities 
22-25

. 

Sitagliptin, saxagliptin, alogliptin and linagliptin 

are approved by multiple regulatory agencies, 

including the United States Food and Drug 

Administration (FDA) and the European Medicines 

Agency (EMA), whereas vildagliptin is approved 

in several countries but not by the FDA. 

Teneligliptin and omarigliptin are approved 

primarily in Asian countries, including Japan and 

India, and therefore their global clinical availability 

is more limited. 

Linagliptin possesses a distinct clinical advantage 

in patients with chronic kidney disease because it is 

eliminated predominantly via the hepatobiliary 

route and generally does not require dose 

adjustment in renal impairment ⁵⁸⁻⁶⁰.  

Incontrast, sitagliptin, saxagliptin, alogliptin and 

vildagliptin undergo substantial renal elimination 

and require dose modification in patients with 

reduced renal function. 

Although DPP4 inhibitors share a common 

mechanism of action, important differences exist 

regarding regulatory approval, elimination 

pathways, renal dose adjustment and cardiovascular 

safety. Linagliptin is unique in that it does not 

generally require dose adjustment in patients with 

renal impairment, whereas sitagliptin, saxagliptin, 

alogliptin and vildagliptin require dose 

modification according to renal function. 

Furthermore, approval status differs among 

regulatory agencies, with vildagliptin, teneligliptin 

and omarigliptin not being universally approved 

worldwide. Large cardiovascular outcome trials 

have demonstrated an overall neutral 

cardiovascular profile for this drug class; however, 

saxagliptin has been associated with an increased 

risk of hospitalization for heart failure, warranting 

careful patient selection 
22-25, 58-60, 66-69

. 

In clinical practice, DPP4 inhibitors provide 

modest but clinically meaningful reductions in 

glycated haemoglobin (approximately 0.5–1.0%), 

while maintaining a favourable safety profile, low 

risk of hypoglycaemia and good tolerability ²²⁻²⁵. 

Their oral administration and compatibility with 

combination therapy have established them as 

valuable components of contemporary diabetes 

management. 

Beyond glycaemic control, it has been suggested 

that potential pleiotropic effects of DPP4 

inhibition, including improvements in 

inflammatory status, oxidative stress, endothelial 

function and tissue protection 
19, 25, 43, 55

. However, 

these observations originate largely from early 

clinical trials and convincing evidence 

demonstrating clinically meaningful organ-

protective effects remains limited 
19, 25, 43

. 

Large cardiovascular outcome trials, including 

TECOS (sitagliptin), SAVOR-TIMI 53 

(saxagliptin), EXAMINE (alogliptin), 

CARMELINA and CAROLINA (linagliptin), have 

generally demonstrated cardiovascular safety 

without significant reductions in major adverse 

cardiovascular events ⁶⁶⁻⁶⁹.  
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Nevertheless, the SAVOR-TIMI 53 trial reported 

an increased risk of hospitalisation for heart failure 

among patients receiving saxagliptin, leading to 

continued caution when prescribing this agent in 

patients at high risk of heart failure 
66, 69

. 

Although DPP4 inhibitors are generally well 

tolerated, rare adverse effects including acute 

pancreatitis, severe arthralgia, bullous pemphigoid 

and hypersensitivity reactions have been reported. 

Appropriate patient selection and consideration of 

renal function, cardiovascular status and regulatory 

recommendations remain essential when choosing 

an individual DPP4 inhibitor. 

In summary, DPP4 inhibitors represent an effective 

and well-tolerated therapeutic option for patients 

with type 2 diabetes mellitus. Their clinical success 

has validated the importance of incretin biology 

while reinforcing the central role of DPP4 in 

metabolic regulation
 6, 7, 15-22

. 

 
FIG. 3: SCHEMATIC ILLUSTRATION OF THE MAJOR DPP4 INHIBITORS CURRENTLY USED IN THE 

MANAGEMENT OF TYPE 2 DIABETES MELLITUS. Source: Original figure prepared by the authors with the assistance 

of OpenAI ChatGPT (GPT-5.5) for graphical design and layout. 

TABLE 3: COMPARATIVE CHARACTERISTICS OF CLINICALLY APPROVED DPP4 INHIBITORS 

Drug Regulatory approval* Renal dose adjustment CV outcome Major consideration 

Sitagliptin FDA, EMA Required TECOS: CV neutral Widely prescribed 

Vildagliptin EMA, India (not FDA) Required Limited data Not approved in USA 

Saxagliptin FDA, EMA Required SAVOR-TIMI 53 Increased HF 

hospitalization 

Alogliptin FDA, Japan Required Examine CV neutral 

Linagliptin FDA, EMA Not required Carmelina/Carolina Preferred in CKD 

Teneligliptin Japan, India Usually not required Limited data Mainly Asian countries 

Omarigliptin Japan Usually not required Limited data Once-weekly dosing 

 

Emerging Areas in DPP4 Research: The 

expanding understanding of DPP4 biology has 

revealed several novel areas of investigation that 

extend beyond traditional concepts of incretin 

metabolism and glucose regulation. Advances in 

molecular biology, systems medicine and high-

throughput technologies have identified previously 

unrecognised functions of DPP4 that may influence 

disease susceptibility, therapeutic responsiveness 

and long-term clinical outcomes. These research 

directions are expected to shape future approaches 

to diabetes prevention and treatment; however, 

many of these applications remain at the preclinical 

or early translational stage and require further 

experimental and clinical validation 
6, 15

. 

Gut Microbiota–DPP4 Axis: The intestinal 

microbiota plays a critical role in metabolic 

homeostasis and has been implicated in obesity, 

insulin resistance and type 2 diabetes mellitus. 

Some confirmations suggests a complex 

bidirectional relationship between gut microbial 

communities and DPP4 activity. DPP4 is highly 

expressed within the gastrointestinal tract, where it 

influences incretin metabolism and nutrient 

signaling ⁷⁻¹¹.  
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Alterations in gut microbiota composition may 

affect intestinal inflammation, incretin secretion 

and DPP4 expression, whereas DPP4 inhibition has 

been shown to modify microbial diversity and 

improve intestinal metabolic function in 

experimental models. Microbial metabolites, 

particularly short-chain fatty acids, may further 

regulate DPP4 activity and glucose homeostasis. 

Although several animal studies support the 

existence of a gut microbiota–DPP4 axis, evidence 

from human clinical studies remains limited and 

causality has not yet been firmly established. 

Consequently, modulation of this pathway should 

currently be regarded as an improving therapeutic 

concept rather than an established clinical strategy. 

Extracellular Vesicles and Exosomal DPP4: 

Extracellular vesicles are membrane-bound 

structures that facilitate communication between 

cells and tissues through the transfer of proteins, 

lipids and nucleic acids. Advanced studies have 

identified DPP4 within extracellular vesicles 

released from adipose tissue, hepatocytes and 

immune cells. 

Exosomal DPP4 may contribute to inter-organ 

communication by transporting enzymatically 

active protein to distant tissues, thereby influencing 

inflammation, insulin resistance and tissue injury 
17, 

19
. 

However, current evidence is derived 

predominantly from in vitro and animal studies. 

Standardised methods for the isolation, 

quantification and clinical evaluation of exosomal 

DPP4 are still lacking, and its diagnostic or 

therapeutic utility has not yet been validated in 

large prospective clinical studies. 

Pharmacogenomics and Personalised Therapy: 

Interindividual variability in therapeutic response is 

a recognised challenge in diabetes management. 

Although many patients respond favourably to 

DPP4 inhibitors, others demonstrate more modest 

improvements in glycaemic control, suggesting that 

genetic variation may contribute to therapeutic 

responsiveness. Polymorphisms affecting DPP4 

expression, incretin signalling pathways and drug 

metabolism may influence treatment outcomes and 

may help identify patient populations most likely to 

benefit from DPP4-targeted therapies. 

Nevertheless, available pharmacogenomic evidence 

is limited, with many studies involving relatively 

small patient cohorts and inconsistent findings 

across different populations. Consequently, 

pharmacogenomic testing is not currently 

incorporated into routine clinical decision-making 

for DPP4 inhibitor therapy. 

DPP4 as a Biomarker: Increasing attention has 

focused on the potential utility of DPP4 as a 

biomarker for metabolic disease 
17, 18, 42

. Elevated 

circulating DPP4 levels have been associated with 

obesity, insulin resistance, prediabetes and type 2 

diabetes, while increased DPP4 activity has also 

been correlated with the severity of diabetic 

nephropathy and cardiovascular disease 
17, 18, 42, 58, 

69
. 

Measurement of circulating DPP4 activity may 

therefore provide information regarding disease 

progression, therapeutic responsiveness and the risk 

of diabetic complications ⁴². Despite these 

encouraging findings, there are currently no 

standardised reference ranges or guideline 

recommendations supporting routine clinical 

measurement of circulating DPP4. Further large-

scale prospective studies are required before DPP4 

can be established as a validated biomarker in 

diabetes management. 

Multi-Omics and Precision Medicine: Modern 

omics technologies, including genomics, 

transcriptomics, proteomics and metabolomics, 

have transformed biomedical research. Application 

of these approaches has revealed complex 

molecular networks involving DPP4 and numerous 

pathways implicated in diabetes pathogenesis. 

Multi-omics investigations are improving 

understanding of interactions between DPP4, 

inflammatory mediators and metabolic signalling 

pathways, thereby facilitating the identification of 

novel therapeutic targets. Although these 

approaches provide valuable mechanistic insights, 

their translation into routine clinical practice 

remains limited by challenges related to data 

integration, cost, standardisation and prospective 

clinical validation. Therefore, precision medicine 

strategies incorporating DPP4-related molecular 

profiles remain investigational and require 

confirmation through large multicentre clinical 

studies before widespread implementation. 
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TABLE 4: EMERGING RESEARCH DIRECTIONS IN DPP4 BIOLOGY AND DIABETES 

Research Area Potential Significance 

Gut microbiota–DPP4 axis Regulation of metabolic homeostasis and incretin activity 

Extracellular vesicles Inter-organ communication and biomarker development 

Pharmacogenomics Prediction of therapeutic response 

DPP4 biomarkers Disease monitoring and risk stratification 

Multi-omics approaches Identification of novel molecular pathways 

Precision medicine Individualised diabetes management 

 

Future Perspectives: Although considerable 

progress has been made in understanding DPP4 

biology, important questions remain unanswered. 

Future investigations should focus on clarifying the 

relative contributions of membrane-bound and 

soluble DPP4 to metabolic dysfunction and diabetic 

complications. A deeper understanding of these 

mechanisms may facilitate development of more 

selective therapeutic strategies. 

The identification of DPP4 as an adipokine, 

hepatokine and immunoregulatory molecule has 

broadened its significance beyond glucose 

metabolism. Consequently, future therapeutic 

approaches may target both enzymatic and non-

enzymatic functions of DPP4. Combination 

therapies integrating DPP4 inhibition with 

complementary metabolic pathways may also 

enhance clinical outcomes. 

Current investigations including single-cell 

sequencing, multi-omics analyses and advanced 

biomarker discovery platforms are expected to 

reveal additional dimensions of DPP4 biology. 

These approaches may uncover novel disease 

mechanisms and facilitate the development of 

personalised treatment strategies. 

The increasing link of DPP4 with inflammation, 

oxidative stress and tissue remodelling suggests 

potential applications beyond glycaemic control. 

Future research should explore whether modulation 

of DPP4 can meaningfully influence diabetic 

complications and improve long-term patient 

outcomes. Continued investigation of DPP4 

biology is therefore likely to provide valuable 

insights into diabetes pathogenesis and contribute 

to the development of innovative therapeutic 

interventions. 

CONCLUSION: Dipeptidyl peptidase-4 (DPP4) is 

a multifunctional serine protease that plays a 

central role in glucose homeostasis through the 

regulation of incretin hormones while also 

participating in immune, inflammatory and 

metabolic signalling pathways. Extensive 

experimental and clinical evidence has established 

that increased DPP4 activity causes to insulin 

resistance, β-cell dysfunction and the progression 

of type 2 diabetes mellitus. DPP4 is also implicated 

in the pathogenesis of several diabetic 

complications, including nephropathy, retinopathy, 

neuropathy and cardiovascular disease. 

The successful clinical development of DPP4 

inhibitors has validated the therapeutic importance 

of this enzyme and established these agents as 

effective oral antidiabetic drugs that improve 

glycaemic control with a favourable safety profile 

and a low risk of hypoglycaemia. In conclusion, 

DPP4 represents an important molecular link 

between endocrine, metabolic and immune 

regulation in diabetes mellitus. Continued 

translational and clinical research will be essential 

to further define its biological significance and to 

determine whether these emerging applications can 

be translated into improved strategies for the 

prevention, diagnosis and treatment of diabetes 

mellitus. 
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