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ABSTRACT 

Background: Type 1 diabetes mellitus (T1DM) is one of the most 

common chronic and metabolic diseases worldwide. The incidence of 

T1DM is reported to be increasing by 3-5% per year, and the number of 

people with diabetes is estimated to reach 380 million by 2025. Several 

studies have shown that TIDM is associated with metabolic abnormalities 

and alteration of adipose tissue hormones (adipokines). Apelin, one of the 

most abundantly expressed adipocytokine, is a bioactive peptide and 

produces its effects through a cell surface G protein-coupled receptor 

called APJ.The apelinergic system, is involved in a wide range of 

functions including regulation of body fluid homeostasis, cardiovascular 

system , angiogenesis and energy metabolism . Additionally, apelin 

participates in pathological processes, including obesity and diabetes. 

Apelin plays a beneficial role in energy metabolism. 

Objectives: The aim of this study is to evaluate serum Apelin levels in 

patients with type 1 diabetes and to correlate the serum Apelin level and 

glycemic control. 

Patients and Methods: This study was a cross sectional study. 

Participants were classified into two groups. The first group included 60 

patient with T1DM recruited from Ain Shams University Endocrinology 

and Diabetes outpatient clinics in Cairo during the period from June 2019 

to January2002 and the second group included 40 healthy controls. Serum 

apelin (APLN), FBS, 2hrPP, HbA1c, lipid profile and eGDR were 

measured for each case. 

Results: Comparison between T1DM patients and controls revealed that 

serum apelin levels, were significantly increased in cases compared to 

controls. Negative correlations were found between Apelin and HbA1c% 

in the diabetic group as a marker for glycemic control so apelin may have 

a promising role as biomarkers in T1DM. 

Conclusion: Our study showed that apelin concentrations were increased 

in type 1 diabetic patients compared to healthy controls. The potential 

association of apelin with insulin secretion and action may reveal new 

pathways in the pathogenesis of type 1 diabetes. Apelin in T1DM patients 

may be considered as promising adipokines for predicting glycemic 

control. 

Keywords: Adipokines, Circulating Apelin, Type 1 Diabetic Patients, 

Glycemic Control. 
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INTRODUCTION 

ype 1 diabetes mellitus (T1DM) is a common, chronic and 

metabolic disease characterized by hyperglycemia as a 

cardinal metabolic feature, results in the destruction of the 

insulin-producing beta cells of the pancreas (International 

Diabetes Federation, 2018). Global epidemiological studies 

have demonstrated that the incidence of T1D has been 

increasing to 2–5% annually (Shojaeian et al., 2018). Several 

studies have shown that TIDM is associated with metabolic 

abnormalities, and alteration of adipose tissue hormones 

(adipocytokines or adipokines) (Bulcão et al., 2006). 

Apelin, a recently described adipocytokine, is abundantly 

expressed in adipose tissue and produced in many body parts 

by the endothelial cells (Kleinz et al., 2005). Apelin is a 

bioactive peptide, produced by white adipose tissue. It is 

synthesized as a prepropeptide then modified into smaller 

peptides with higher potency. It produces its effects through a 

cell surface G protein-coupled receptor called APJ (Shin et al., 

2017). Preproapelin is cleaved from its C-terminus to produce a 

mature apelin peptides. 

Its extensive tissue distribution suggests, that the 

apelin/APJ system, also known as an apelinergic system, is 

involved in a wide range of functions including regulation of 

body fluid homeostasis,blood pressure (Wu et al., 2014), 

cardiac contractility (Perjes et al.,2014), angiogenesis (Zhang 

T 

https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B142
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et al., 2014), and energy metabolism (Bertrand et al., 2015). 

Additionally, apelin participates in pathological processes, 

including heart failure (Azizi et al., 2015), obesity (Boucher et 

al., 2005), diabetes (Alipour et al., 2017), and cancer (Cabia et 

al.,2016). 

Apelin, as a member of the adipose tissue-derived 

peptides, might contribute to metabolic disorders. Some data 

have indicated that there is a correlation between plasma insulin 

level and apelin expression in adipocytes. Apelin plays a 

beneficial role in energy metabolism by increasing glucose 

uptake and insulin sensitivity (Bertrand et al., 2015). One of 

the first apelin effects observed on glucose metabolism, apart 

from that on insulin secretion (Sorhede et al., 2005) is Apelin 

stimulated glucose transport and its glucose-lowering effect 

was additive to that of insulin (Dray et al., 2008). Apelin 

inhibits lipolysis in adipocytes and is involved in angiogenesis 

in adipose tissue. 

Literature data documented also that glucose arrival in 

the intestine causes its own absorption by inducing the 

paracrine secretion of apelin. A transient increase in blood 

glucose levels in the portal vein could induce rapid secretion of 

insulin (Fukaya et al., 2007), and an improved insulin 

sensitivity (Delaere et al., 2010). Thus, apelin could also 

regulate glucose metabolism, by promoting glucose absorption 

by the enterocytes and then by increasing portal blood glucose 

and insulin secretion. This could be in agreement with the fact 

https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B142
https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B13
https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B16
https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B16
https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B13
https://www.frontiersin.org/articles/10.3389/fphys.2015.00115/full#B29
https://www.frontiersin.org/articles/10.3389/fphys.2015.00115/full#B12
https://www.frontiersin.org/articles/10.3389/fphys.2015.00115/full#B15
https://www.frontiersin.org/articles/10.3389/fphys.2015.00115/full#B10
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that apelin was shown to increase GLP-1 secretion (Wattez et 

al., 2013). 

Levels of apelin and APJ mRNA increase in white 

adipose tissue and plasma with obesity. Hyperinsulinemia may 

be the main cause for the rise in the expression of apelin 

(Boucher et al., 2005). Data showed a positive correlation 

between the level of apelin in plasma and the body mass index 

(Heinonen et al., 2005). Patients with obesity have impaired 

insulin-stimulated vasodilation and increased ET-1 (endothelin 

1) vasoconstriction, which may contribute to insulin resistance 

and vascular damage. Apelin enhances insulin sensitivity and 

glucose disposal but also acts as a nitric oxide (NO)–dependent 

vasodilator and a counter-regulator of AT1 (angiotensin II type 

1) receptor–induced vasoconstriction so, apelin might 

beneficially impact obesity-related vascular dysfunction 

(Schinzari et al., 2017). 

In diabetes-related diseases, such as retinopathy, 

nephropathy or cardiomyopathy apelin has a protective effect 

against oxidative stress and apoptosis (Day et al., 2013). 

Additionally, apelin play a role in retinal 

neovascularization under diabetic retinopathy (Liu et al., 2017). 

In diabetic cardiomyopathy Overexpression of apelin resulted 

in augmented myocardial angiogenesis, attenuated diabetic 

cardiac hypertrophy, and improved cardiac function (Hou et 

al., 2015). Literature data documented also that apelin has anti-

https://www.frontiersin.org/articles/10.3389/fphys.2015.00115/full#B33
https://www.frontiersin.org/articles/10.3389/fphys.2015.00115/full#B33
https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B31
https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B81
https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B60
https://www.frontiersin.org/articles/10.3389/fphys.2018.00557/full#B60

