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Abstract 

Background: Recent research indicates that persistent inflammatory responses may contribute to the 

rise of diabetic nephropathy (DN) and diabetic cardiovascular disease (DCVD) in type 2 diabetes 

mellitus patients (DM2). Numerous molecules associated with inflammation and angiogenesis have 

been implicated in the development and progression of DN and DCVD, respectively. 

Methods: The subjects were separated into five groups: healthy controls (n= 25), type 2 diabetes 

mellitus patients (n= 30), type 2 diabetes mellitus patients with nephropathy DN (n= 30), and type 2 

diabetes mellitus patients with cardiovascular disease DCVD (n= 30). The blood levels of irisin, IL-

8, HbA1C, urea, and creatinine were determined. 

Results: In current study there was high significant increased irisin levels (p< 0.001) in DN patients 

than other groups and a high significant decreased IL-8 level in DCVD. 

Conclusions: Serum IL-8 and irisin levels may serve as early indicators of DM2 problems (DN, 

DCVD). 
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Introduction 
Diabetes type 2 (DM2) is a common disease 

and is a complex and heterogenous group of 

chronic metabolic diseases that are 

characterized by hyperglycemia. Type 2 

diabetes is a gradual metabolic disorder 

marked by insulin resistance and eventually 

pancreatic cell dysfunction. 

Diabetic nephropathy (DN) is a chronic 

microvascular consequence of DM2 that 

affects approximately 20% to 30% of patients. 

It is often regarded as the most common cause 

of end-stage renal failure necessitating renal 

replacement. Numerous studies have 

suggested that cardiovascular problems are 

already common in DM2 patients. It has been 

known so many years ago the role of 

hyperglycemia in the development of 

cardiovascular problems.  

Irisin is a novel myokine that was 

discovered to be released into the bloodstream  

 

 

by skeletal muscles during exercise. 

Inteleukin-8 (IL-8) is a chemokine that draws 

neutrophils to areas of inflammation and is 

involved in the host's defense against bacterial 

infections. It is generated by fetal thymic 

epithelial cells and IL-1 stimulates its in vitro 

synthesis. Glycated hemoglobin (HbA1C) was 

initially identified as an abnormal hemoglobin 

in people with DM2 over the age of 40. The 

blood test for HbA1C determines the average 

plasma glucose level during the preceding 

eight to twelve weeks and is used to assess 

glycemic control in people who have been 

diagnosed with diabetes. The WHO 

recommends a HbA1C level of 6.5 percent as 

the cut-off point for diabetes diagnosis (1). 

Blood urea, a breakdown product of a 

significant nitrogenous end product of protein 

and amino acid catabolism and creatinine, a 

byproduct of creatine phosphate hydrolysis in 
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muscle which is eliminated by kidneys. Blood 

urea nitrogen is an indirect and imprecise 

indicator of renal function since it quantifies 

the amount of urea nitrogen in the blood. Urea 

and creatinine levels are strong indications of 

a healthy kidney, while serum levels indicate 

renal impairment. 

In this study, these factors were assessed in 

DM2 male patients and their correlation with 

DN and DCVD were investigated.  

 

Materials and Methods 
The samples of blood were collected from 115 

Iraqi male with age ranged between (32-55) 

years were enrolled in this study in Al-

Kadhimiya hospital in Baghdad city from 

September 2021 to January 2022 which are 

divided into four groups as following: 

G1: 25 healthy controls, 

G2: 30 diabetic type 2 patients, 

G3: 30 diabetic type 2 with nephropathy (DN) 

patients.  

G4: 30 diabetic type 2 with cardiovascular 

disease (DCVD) patients.  

Irisin, IL-8 and HbA1C were estimated by 

ELISA kits. Urea and creatinine levels were 

determined by colorimetric methods. 

Statistical analysis 

The t data present study was expressed as 

mean±SD in addition, The t-test was 

performed to compare the patient and control 

groups, also, p value≤ 0.05, 0.001 were 

considered significant. 

Results 
Irisin, IL-8, HbA1C, urea and creatinine in 

four study groups: control group (G1), DM2 

(G2), DN (G3) and DCVD (G4) in male 

population. The data showed high significant 

decreased in patients of DN (G3) compared 

with other groups and high significant 

decreased in DCVD (G4) compared with G1 

and G2 and there was a high significant 

decreased in G2 than G1 (Table 1). 

The correlations of irisin and Il-8 with DN and 

DCVM in DM2 patients were found (Tables 2 

and 3). 

 

Table 1. Comparative study of some biochemical parameters in Iraqi Type 2 diabetes mellitus (DM2) with and without 

complication and healthy controls. 

Parameters 

Groups p value 

G1 no.25 

mean±SD 

G2 no.30 

mean±SD 

G3 no.30 

mean±SD 

G4 no.30 

mean±SD 
G1&G2 G1&G3 G1&G4 G2&G3 G2&G4 G3&G4 

IRISIN 

(ng/Ml) 
151±5.9 39.1±6.15 19.67±3.3 

23.44±2.3

5 
HS HS HS HS HS HS 

IL-8 (ng/Ml) 4.79±0,38 6.54±0.25 7.89±0.3 8.7±0.23 HS HS HS HS HS HS 

HbA1C 

(mmoL/moL) 
4.33±0.73 6.26±0.2 8.55±0.3 8.23±0.45 HS HS HS HS HS NS 

Urea (mg/Ml) 21.6±1.43 38.69±3.2 47±3.22 27±2 HS HS HS HS HS HS 

Creatinine 

(mg/Ml) 
5±0.274 0.8±0.01 0.99±0.01 0.76±0.03 HS HS HS HS HS HS 

HS: high significant p value≤ 0.001. 

NS: non-significant p value≥ 0.05. 

 
Table 2. The correlations of Irisin level in Type 2 diabetes mellitus (DM2) with diabetic nephropathy (DN) and diabetic 

cardiovascular disease (DCVD). 

  

*Significant. 

ND 

DM Parameters 

- 0.007 R 
DN 

0.986 P 

- 0.001 0.664 R 
DCVD 

0.997 0.05* P 
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Table 3. The correlations in IL-8 level in diabetic nephropathy (DN) and diabetic cardiovascular disease (DCVD). 

DN 

DM2 Parameters 

0.387 R 
DN 

0.270 P 

0.133 0.535 R 
DCVD 

0.715 0.05* P 

*Significant. 

 

Discussion 
Irisin is a new myokine and exercise hormone 

that has been demonstrated to play a role in 

energy balance and insulin sensitivity control. 

Due to its relationship with insulin resistance, 

irisin has been a subject of study in diabetes 

mellitus. This study indicated decreased serum 

irisin concentrations in patients with chronic 

renal disease with or without DM2 and low 

irisin levels in patients with diabetes 

nephropathy (DN) (2, 3). Genetic factors are 

risk factors for DN, in general, poor glycemic 

management, hypertension, advanced age, 

hyperfiltration, male gender, and pathological 

alterations in renal tissue contributed to the 

development of diffuse glomerulosclerosis. 

Although irisin levels were significantly lower 

in all groups (G2, G3, and G4) than in healthy 

control participants, it is unclear if irisin levels 

differ between diabetic nephropathic patients 

with and without diabetic cardiovascular 

disease. Thus, the DN produced by protein urea 

is a critical state that can result in a variety of 

problems and decrease in irisin concentration 

(4). Because irisin is a protein hormone 

produced by skeletal muscles in response to the 

activation of peroxisome proliferator-activated 

receptor c during exercise (5). Furthermore, 

multiple investigations have established that 

skeletal muscle has the ability to release this 

hormone, which regulates metabolism (6) and 

exercise is a preventive factor against a variety 

of diseases, most notably metabolic and 

cardiovascular disorders. Additionally, irisin 

levels increased as HbA1C levels dropped, 

suggesting that the lower levels of irisin in DN, 

DCVD, and DM2 may be attributed to a rise in 

HbA1C (7). Thus, the levels of irisin have been  

 

 

recommended as a biomarker for a variety of 

diseases, including metabolic disorders (8).  

In this study, there was a substantial increase 

in IL-8 levels in the DCVD, DN, and DM2 

patient groups, respectively. Interleukin 8, 

which is expressed in vascular endothelial cells, 

fibroblasts, monocytes, and epithelial cells, can 

produce a variety of triggered reactions, 

including white blood cell movement, 

neutrophil peroxide generation, activation of 

lysosome release, and chemotaxis. As a result, 

it is hypothesized that IL-8 has a role in the 

development and progression of diabetic 

nephropathy, cardiovascular disease, and 

infection. 

IL-8 stimulates neutrophils (9), resulting in a 

considerable increase in the proliferation of 

human renal mesangial cells. Additionally, it 

has been demonstrated that IL-8 induces 

oxidative stress, changes in vascular 

permeability, enhanced endothelial coagulation 

ability, and decreased diastolic function, 

resulting in aberrant blood flow regulation and 

leading to the development of DN and DCVD 

(10). The fact that IL-8 expression was lower in 

DN than in DCVD may be attributable to the 

innate and acquired immune responses sharing 

cytokine activities concurrently (11). So the 

increasing levels of IL-8 in DM2 patients with 

and without complication may related to 

proinflammatory profiles (12). We showed high 

significant levels of HbA1C in G4 and G3 than 

other groups (G1&G2). HbA1C is 

recommended as a standards of care for testing 

and monitoring diabetes (12). Hyperglycemia is 

intimately linked to the consequences of 

diabetes, which include retinopathy,

 [
 D

O
I:

 1
0.

52
54

7/
rb

m
b.

11
.3

.4
00

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

bm
b.

ne
t o

n 
20

25
-0

8-
18

 ]
 

                               3 / 5

http://dx.doi.org/10.52547/rbmb.11.3.400
https://rbmb.net/article-1-903-en.html


New Biomarkers in DM2 

       Rep. Biochem. Mol. Biol, Vol.11, No.3, Oct 2022  403 

 nephropathy and cardiovascular disease. 

HbA1C variability was found to be 

independently linked with the development of 

vascular consequences of HbA1C and 

nephropathy in the current meta-analysis. This 

is because HbA1C variability reflects long-term 

changes in blood glucose, which coincides with 

variations in HbA1C levels between visits (13). 

Also, here was showed high significant 

increased levels of urea in DM2 and DM2 

complications.  

Urea is a result of the breakdown of proteins 

(14) whereas creatinine is a byproduct of 

creatine that is predominantly found in skeletal 

muscles. Because the compounds are not 

eliminated regularly in renal illness, they 

accumulate in the body, resulting in an increase 

in urea levels in the blood (14). Additionally, 

that data indicated that creatinine levels were 

not significantly elevated in DM2 problems. 

Reduced serum creatinine levels are associated 

with an increased risk of DM2, as skeletal 

muscle volume is decreased. Skeletal muscle is 

a significant insulin target tissue, and a 

reduction in skeletal muscle results in fewer 

insulin target sites, which results in insulin 

resistance and DM2 development (15). The 

results of this study showed a significant 

positive correlation in irisin with DM2 and 

irisin in DCVD and non-significant negative 

correlation in irisin for DM2 with irisin in DN 

and non-significant negative correlation in 

irisin with DN with irisin in DCVD. In addition, 

there was a significant positive correlation in 

IL-8 in DM2 with IL-8 in DCVD and there was 

non-significant negative correlation between 

IL-8 in DN and IL-8 in DCVD and IL-8 in DM2 

with IL-8 in DN. 

In conclusion, DM2 is a highly complex 

and multifaceted inflammatory disease. Serum 

irisin may be used as a biomarker for the 

etiology of DM2, nephropathy and 

cardiovascular disease, and increasing levels 

of IL-8 contribute significantly to the 

progression of complications such as diabetes 

mellitus or interstitial inflammation in DN and 

DCVD. 

Acknowledgements 

We would like to thank the staff of the “Baladi” 

hospital for completing the research stages, 

especially Dr. Ali Hussein Ali. 

References  
1. Dutta A, Dudhe AP, Deb S, Dasgupta S, 

Sarkar A. A study on assessment of HbA1c level 

as a diagnostic criterion of type 2 diabetes 

mellitus. Asian Journal of Medical Sciences. 

2016;7(1):49. 

2. Sherwani SI, Khan HA, Ekhzaimy A, Masood 

A, Sakharkar MK. Significance of HbA1c test in 

diagnosis and prognosis of diabetic patients. 

Biomarker insights. 2016;11:95-104. 

3. Altuhafi A, Altun M, Hadwan MH. The 

Correlation between Selenium Dependent 

Glutathione Peroxidase Activity and 

Oxidant/Antioxidant Balance in Sera of Diabetic 

Patients with Nephropathy. Reports of 

Biochemistry and Molecular Biology. 

2021;10(2):164-172. 

4. Araújo LS, da Silva MV, da Silva CA, 

Monteiro MLR, de Morais Pereira LH, Rocha LP, 

et al. Cytokines and T helper cells in diabetic 

nephropathy pathogenesis. Journal of Diabetes 

Mellitus. 2016;6(04):230. 

 

 

5. Timmons JA, Baar K, Davidsen PK, Atherton 

PJ. Is irisin a human exercise gene?. Nature. 

2012;488:E9-E10. 

6. Sanchis-Gomar F, Perez-Quilis C. Irisinemia: 

a novel concept to coin in clinical medicine?. Ann 

Nutr Metab. 2013;63(1-2):60-1. 

7. Zhang H-J, Zhang X-F, Ma Z-M, Pan L-L, 

Chen Z, Han H-W, et al. Irisin is inversely 

associated with intrahepatic triglyceride contents 

in obese adults. J Hepatol. 2013;59(3):557-62. 

8. Boström P, Wu J, Jedrychowski MP, Korde A, 

Ye L, Lo JC, et al. A PGC1-α-dependent myokine 

that drives brown-fat-like development of white 

fat and thermogenesis. Nature. 2012;481:463-

468. 

9. Hidalgo MA, Carretta MD, Teuber SE, Zárate 

C, Cárcamo L, Concha II, et al. fMLP-induced IL-

8 release is dependent on NADPH oxidase in 

human neutrophils. J Immunol Res. 

2015;2015:120348. 

 [
 D

O
I:

 1
0.

52
54

7/
rb

m
b.

11
.3

.4
00

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

bm
b.

ne
t o

n 
20

25
-0

8-
18

 ]
 

                               4 / 5

http://dx.doi.org/10.52547/rbmb.11.3.400
https://rbmb.net/article-1-903-en.html


salman jasim H et al 

           Rep. Biochem. Mol. Biol, Vol.11, No.3, Oct 2022 404 

10. Mojiminiyi O, Abdella N, Moussa M, Akanji 

A, Al Mohammedi H, Zaki M. Association of C-

reactive protein with coronary heart disease risk 

factors in patients with type 2 diabetes mellitus. 

Diabetes Res Clin Pract. 2002;58(1):37-44. 

11. Araújo LS, Torquato BGS, da Silva CA, dos 

Reis Monteiro MLG, dos Santos Martins ALM, 

da Silva MV, et al. Renal expression of cytokines 

and chemokines in diabetic nephropathy. BMC 

nephrology. 2020;21(1):1-11. 

12. Quevedo-Martínez JU, Garfias Y, Jimenez J, 

Garcia O, Venegas D, de Lucio VMB. Pro-

inflammatory cytokine profile is present in the 

serum of Mexican patients with different stages of 

diabetic retinopathy secondary to type 2 diabetes. 

BMJ open ophthalmology. 2021;6(1):e000717. 

13. Luk AO, Ma RC, Lau ES, Yang X, Lau 

WW, Yu LW, et al. Risk association of HbA1c 

variability with chronic kidney disease and 

cardiovascular disease in type 2 diabetes: 

prospective analysis of the Hong Kong Diabetes 

Registry. Diabetes Metab Res Rev. 

2013;29(5):384-90. 

14. Dabla PK. Renal function in diabetic 

nephropathy. World journal of diabetes. 

2010;1(2):48. 

15. DeFronzo RA, Gunnarsson R, Björkman O, 

Olsson M, Wahren J. Effects of insulin on 

peripheral and splanchnic glucose metabolism in 

noninsulin-dependent (type II) diabetes mellitus. 

The Journal of clinical investigation. 

1985;76(1):149-55. 

 

 [
 D

O
I:

 1
0.

52
54

7/
rb

m
b.

11
.3

.4
00

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

bm
b.

ne
t o

n 
20

25
-0

8-
18

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

http://dx.doi.org/10.52547/rbmb.11.3.400
https://rbmb.net/article-1-903-en.html
http://www.tcpdf.org

