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Abstract: 
Resistin, is suggested as an important factor in pathogenesis of insulin resistance 

associated with obesity, and so might lead to development to T2DM. We want to verify 

the correlation between resistin and glycaemic parameters and marker of obesity in Iraq 

T2DM patients. 

Aims: 

To test the association of resistin with BMI and insulin resistance in T2DM. 

Methods: 

In this study 400 participant’s was included divided in to two groups (200) T2DM 

patients and (200) healthy control persons. The biochemical and anthropometric 

parameters included are body mass index (BMI), fasting resistin level, fasting blood  

glucose (FBG) ,HOMA-IR and fasting insulin level.  

 

Results : 

 The positively significant correlation between resistin and BMI (r = 0.939, 

p<0.0001), insulin (r = 0.917, p < 0.0001), FBS(r = 0.966, p<0.0001) and   HOMA-IR (r 

= 0.947, p<0.0001) in T2DM were noted. 

 

Conclusion : 

   Resistin might be consider as potent link between obesity, insulin resistance 

and diabetes through disruption the signaling pathway of insulin that may lead to 

development of insulin resistance and diabetes.  
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1.Background 

Diabetic is one of the extreme 

challenged health problems of the 21st 

century. Type 2 diabetes mellitus 

(T2DM), representing  

(90-95%) of the overall cases of 

diabetes patients, ranging from mostly 

resistance to insulin with relative 
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deficiency of  insulin to mostly defect 

in insulin secretion with resistance to 

insulin (1). It affects 317 million 

individuals  in the worldwide, but its 

spread is rapidly increasing due to 

population and heave of obesity in 

many countries including republic of 

Iraq (2). The results of the 

comprehensive survey indicated that a 

total prevalence of T2DM was (10.9%) 

of the population of Iraq (1), it is 

therefore important to investigate the 

causes and risks of T2DM. It became 

clear that the fatty tissue is an active 

member in the endocrine system. In 

the past few years, many proteins, 

called adipokines, have been 

discovered, produced by fatty tissue 

(3), which may provide a link between 

obesity, insulin resistance, and 

diabetes development; one of such 

molecule is resistin (4,5).  

One of adipose-macrophage-derived 

hormone is resistin, in mice it lead to 

development of insulin resistance 

induced by diet. Administration of 

injection contains anti-resistin 

antibodies in these mice result in 

lowering blood glucose concentrations 

and improved sensitivity to insulin (6). 

Although the role of resistin causes 

insulin resistance in humans is still 

inconsistent, Resistin is usually 

thought to interfere with insulin 

signalling by inhibiting the insulin 

receptor's ability to recruit and activate 

the insulin receptor substrate-1(7). 

Emanuelli mention that resistin 

encourages the suppressor expression 

of signaling-3 of cytokine which has 

been implicated as an mediator 

through it insulin negatively regulates 

its own signaling cascade (8). In 

humanized resistin mice the resistin 

was found to be implicated in raising 

the free fatty acids through elevating 

the activity sensitive lipase hormone 

and lowering the lipoprotein lipase (9). 

Available information leaves gaps 

studied and identified, as the resistin 

role in the T2DM pathophysiology is 

still vague and it’s role in obesity is 

unclear as well as controversially. In 

current study we aims to examine if 

there is any association between serum 

resistin and insulin resistance, and also 

estimation the levels of resistin in 

T2DM.  

2. Materials and methods     
 The research was done in the 

Postgraduate Laboratory Department 

of Biochemistry/University of 

Kufa/Faculty of Medicine. A case 

control study was ran on 400 

participants, they were divided in to 

two groups’ type 2 diabetic patients 

(200) and healthy control group (200). 

The period of the study was from July 

2016 till June 2017.  Participants were 

selected from the Diabetes Center in 

AL-Sader Teaching Hospital/Al-Najaf 

Al-Ashraf province.  Diagnosis of 

patients was done by Specialist 

Physicians. The patients' ages ranged 

from 41-69year with a Mean±SD 

56.58±7.64year The ages ranged from 

45-69year with a Mean±SD of 

57.51±8.96year. The biochemical 

parameters include FBS , fasting 

serum resistin and insulin level, and 

HOMA-IR was measured for all 

participants, the anthropometric 

parameters include age, gender and 

BMI was also measured. 

 

2.1. Estimation of serum glucose 

level 

       Glucose-oxidase enzyme (GOD) 

act to oxidize glucose and the result is 

gluconate with hydrogen peroxide, 

depending on the following chemical 

reaction (10,11). The reagents 

preparation and procedure were 

followed according to the leaflet of the 

kit (no 80009). 
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Glucose+O2+H2           
GOD          

Gluconic acid+H2O 

2H2O+Phenol +4-Amino-antipyrine     
Peroxidase             

Quinonimin+4H2O 

 

2.2. Determination of insulin concentration 

The enzyme linked immune sorbent assay (ELISA) was used to measure the level of 

Insulin. The procedure was ran as described in the leaflet of the kit (no2935). 

Determination of resistin concentration 

An enzyme linked immune sorbent assay (ELISA) method was used for determination 

of resistin concentration. The procedure was followed as described in the leaflet of the 

kit (no 3010135) 

2.3. Insulin resistance estimation 

    To calculate insulin resistance and the function of beta-cells, we used the homeostatic 

model assessment (HOMA) method.  The following formula was used to estimate the 

HOMA index.   

HOMA-IR =conc. of glucose (mg/dl) x conc. of Insulin (μU/ml)/405 

Statistical analysis  

 The analyzes of results were down by the use SPSS program version 21 depending on 

Mean ± SD,  t-test, significant variation (P value) and linear regression analysis(r). 

3. Results  
The anthropometric and biochemical parameters for all participants was as 

demonstrated in table 3.1 

  

3.1. The Correlation of resistin with BMI in T2DM                               

A significant correlation was noted between resistin levels and BMI in T2DM   ( r= 

0.939 , p< 0.0001) as shown in  (Fig.3-1) .   

parameters  healthy   diabetes P value 

No (M/F)  200 (101 /99 ) 200 (109 /91 )   

Age   54.16 ± 10.71 52.78 ± 7.05 0.13 

BMI (kg/m
2
) 29.36± 5.23 32.09 ± 3.9 < 0.0001  

FBG (mg/dl) 90.42± 14.21 196.11 ± 35.9 < 0.0001  

Insulin (μU/ml) 15.66±5.57 31.37±8.8 < 0.0001 

Resistin (ng/ml) 8.4±4.23 16.13±3.14 < 0.0001 

HOMA-IR 3.5±1.37 15.14±4.9 < 0.0001 
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Figure (3-1): The correlation of resistin with BMI in T2DM.  

  

 

3.2. The Correlation of resistin with FBS in T2DM                               

A significant correlation was noted between resistin and FBS in T2DM   (r= 0.966, 

p< 0.0001) as shown in  (Fig.3-2) .  

  
Figure (3-2): The correlation of resistin with FBS in T2DM.  

 

3.3. The Correlation of resistin with insulin levels in T2DM                               

A significant correlation was noted between resistin and insulin levels in T2DM   

(r=0.917, p< 0.0001) as shown in  (Fig.3-3) .   

 
Figure (3-3): The correlation of resistin with insulin levels in T2DM. 

 

r= 0.917 p <0.0001 

r= 0.966 p <0.0001 

r= 0.939 p< 0.0001 
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3.4. The Correlation of resistin with HOMO-IR in T2DM                         

      A significant correlation was noted between resistin and HOMO-IR in T2DM   

(r=0.947, p< 0.0001) as shown in  (Fig.3-4) .   

 
Figure (3-3): The correlation of resistin with HOMO-IR in T2DM. 

4. Discussion 

In present study we compared plasma 

resistin levels between T2DM and 

healthy individuals. It shown 

significant elevated plasma resistin 

level in diabetic individuals when 

compare to healthy. This findings is in 

harmony with Other studies linking 

resistin with diabetes and the degree of 

obesity (13,14).On the other hand other 

researchers do not found such 

correlation (15,16).  

The BMI of diabetic individuals was 

significantly elevated when compared 

with healthy. There was a significant 

positively correlation between plasma 

resistin levels and BMI in diabetic 

patients and healthy control and it was 

highly significant in diabetics. In the 

same line with our finding researchers 

demonstrated a positive correlation 

between plasma resistin leveland BMI 

(13,17).  

In diabetic the control of glycaemic 

was significantly poured when 

compare with healthy as shown by 

significant increased in FBS levels in 

diabetic subjects. A positively 

significant correlation between plasma 

resistin levels and FBS in diabetic 

individuals was noted and this is in 

harmonious with other studies 

demonstrated the same correlations 

(14,18). On the other hand, other 

studies do not found such associations 

(13, 15).  

In current study revealed that plasma 

resistin levels was correlated positively 

with HOMA-IR and fasting insulin 

levels in diabetic individuals. And this 

is in the same line with previous 

research that reported an significant 

correlation between the resistin levels 

and HOMA-IR (13,19). Thus our data 

have been added to the growing 

evidence that serum resistin is closely 

related to resistance to  insulin. It was 

found that an increased in obesity is 

associated with an increased level of 

plasma resistin and is directly 

associated with resistance to insulin 

(19). The important and important 

question here is, whether resistin is the 

factor that affects resistance to insulin? 

The obtained data in current showed 

increase in concentrations of fasting 

serum sugar, resistin, insulin and 

HOMO-IR (resistance to insulin) in 

T2DM wile in healthy group did not do 

so. This proposes that resistin might 

r= 0.947 p<0.0001 
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cause initiation of resistance to insulin 

or vice versa when a certain critical 

levels of insulin reached. Nevertheless, 

many of studies have reported that 

adipokines, such as leptin, resistin and 

adiponectin, is altered in T2DM and 

these may be in the development of 

resistance to insulin (21). Resistin 

might be consider as potent link 

between obesity, insulin resistance and 

diabetes through disruption the 

signalling pathway of insulin that may 

lead to develop of insulin resistance 

and diabetes.

 

References 

1-International Diabetic Federation IDF, 2012.Diabetic Atlas.5 th ed (update). 

2- Shaw, jE., Sicree,R.A,Zimmet,P.Z,2009.Global estimates of the prevalence of 

diabetics for 2010 and 2030. Diabetes Res .cline. pract.87(1),4-14.et al.,2009) 

3- Scherer, P.E., 2006. Adipose tissue: from lipid storage compartment to endocrine 

organ. Diabetes 55, 1537–1545. 

4- Conneely, K.N., et al., 2004. Variation in the resistin gene is associated with 

obesity and insulin-related phenotypes in Finnish subjects. Diabetologia 47, 1782–

1788. 

5- McTernan, P.G., Kusminski, C.M., Kumar, S., 2006. Resistin. Curr. Opin. Lipidol. 

17, 170–175. 

6- Steppan CM, Bailey ST, Bhat S, Brown EJ. Banerjee RR, Wright CM, et al. The 

hormone resistin links obesity to diabetes. Nature 2001;409(6818):307–12. 

7- Barnes KM, Miner JL. Role of resistin in insulin sensitivity in rodents and humans. 

Curr Protein Pept Sci 2009;10(1):96–107. 

8- Emanuelli B, Peraldi P, Filloux C, Chavey C, Freidinger K, Hilton DJ, et al. 

SOCS-3inhibits insulin signaling and is upregulated in respose to tumor necrosis 

factor α in the adipose tissue of obese mice. J Biol Chem2001;276(51):47944–9. 

9- Chanchay S, Tungtrongchitr R, Hamroongroj T, Phonrat B, Rungseesakorn O, 

Paksanont S, et al. Plasma resistin, insulin concentration in non diabetic and diabetic, 

overweight/ obese Thai. Int J Vitam Nutr Res 2006;76(3):125–31. 

10- Passey R.B., Gillum R.L., Fuller J.B., Urry F.M., Giles, M.L. Evaluation and 

Comparison of Ten Glucose Methods and the Reference Method Recommended in 

the Proposed Product Class Standard(1974). Clin. Chem. 1977 Jan; 23, 131-139. 

11- Trinder P. Determination of glucose in blood using glucose oxidase with an 

alternative oxygen acceptor. Ann.Clin. biochem. 1969 Jun 1; 6: 24–25. 

12- Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher DF, Turner RC. 

Homeostasis model assessment: insulin resistance and beta-cell function from fasting 

plasma glucose and insulin concentrations in man. Diabetologia.1985; 28 (7): 412–9. 



Thi-Qar Medical Journal (TQMJ): Vol.(20),No.(2),2020 

 

utjmed@utq.edu.iq Email:                       https://jmed.utq.edu.iqWeb Site:  

ISSN (Print):1992-9218, ISSN (Online):1992-9218    
DOI: 

 

 

39 

13- Gharibeh MY, Al Tawallbeh GM, Abboud MM, Radaideh A, Alhader AA, 

Khabour OF. Correlation of plasma resistin with obesity and insulin resistance in type 

2 diabetic patients. Diabetes Metab 2010;36:443–9. 

14- Chanchay S, Tungtrongchitr R, Hamroongroj T, Phonrat B, Rungseesakorn O, 

Paksanont S, et al. Plasma resistin, insulin concentration in non diabetic and diabetic, 

overweight/ obese Thai. Int J Vitam Nutr Res 2006;76(3):125–31. 

15- Mohammad zadeh G, Zarghami N, Mobaseri M. Serum resistin concentration in 

obese diabetic patients: Any possible relation to insulin resistin indices? Int J 

Endocrinol Metab2008;6(4):183–93. 

16- Sinorita H, Asdie RH, Pramono RB, Purnama LB, Asdie AH. Leptin, Adiponectin 

and Resistin Concentration in Obesity Class 1 and 2 at Sardjito Hospital Yogyakarta. 

Acta Med Indones 2010;42(2):74–7. 

17- Asano H, Izawa H, Nagata K, Nakatochi M, Kobayashi M, Hirashiki A, et al. 

Plasma resistin concentration determined by common variants in the resistin gene and 

associated with metabolic traits in an aged Japanese population. 

Diabetologia.2010;53(2):795–7. 

18- Al-Harithy RN, Al- Ghamdi S. Serum resistin, adipocity and insulin resistin in 

Saudi women with type 2 diabetes mellitus. Ann Saudi Med 2005; 25(4):283–7. 

19- Al-Harithy RN, Al- Ghamdi S. Serum resistin, adipocity and insulin resistin in 

Saudi women with type 2 diabetes mellitus. Ann Saudi Med 2005; 25(4):283–7. 

20- Rajala MW, Qi Y, Patel HR, Takahashi N, Banerjee R, Pajvani UB, et al. 

Regulation of Resistin expression and circulating levels in obesity , diabetes and 

fasting. Diabetes.2004;53(7):1671–9. 

22- Antuna-Puente B, Feve B, Fellahi S, Bastard JP. Adipokines: the missing link 

between insulin resistance and obesity. Diabetes Metab 2008;34(1):2–11. 

 

 

 

 

 

 

 

 

 



Thi-Qar Medical Journal (TQMJ): Vol.(20),No.(2),2020 

 

utjmed@utq.edu.iq Email:                       https://jmed.utq.edu.iqWeb Site:  

ISSN (Print):1992-9218, ISSN (Online):1992-9218    
DOI: 

 

 

40 

ارتباط مستىٌاث الرٌسٍستٍه بمقاومت الأوسىلٍه فً 

الثاوًمرضى السكري العراقٍه مه الىىع   

 
                                                ماجذ كاظم حسٍه                 د. 

حمزة جاسم محمد د. حٍذر فرحان سلمان                     د.   

 

 -:الخلاصت

 

انزَسُستٍُ َقتزح  كؼايم يهى فٍ انتسبب فٍ يقاويت الأَسىنٍُ انًزتبطت  الخلفٍت

. َحٍ َزَذ يزض انسكز يٍ انُىع انثاٍَبانسًُت ، وبانتانٍ قذ َؤدٌ إنً تطىَز 

انتحقق يٍ انؼلاقت بُُانزَسُستٍُ انًؼهًاث َسبت انسكز فٍ انذو ويؤشز انسًُت فٍ 

 انًزضً انؼزاق بذاء انسكزٌ يٍ انُىع انثاَُز 

 انزَسُستٍُ يغ يؤشز كتهت انجسى ويقاويت الأَسىنٍُ فٍ لاختبار ارتباط  :الهذف

 .يزض انسكز يٍ انُىع انثاٍَ

يشارك يقسًٍُ إنً يجًىػتٍُ  044تى فٍ هذِ انذراست تضًٍُ   :طرٌقت العمل

( أشخاص اصحاء ولا َؼاَىٌ 044( يٍ يزضً انسكزٌ يٍ انُىع انثاٍَ و )044)

وانقُاساث الأَثزوبىيتزَت يؤشز كتهت  تانبُى كًُُائُيٍ اٌ يزض. وتشًم انًؼهًاث 

فٍ انذو فٍ  ( ، ويستىي انزَسُستٍُ حانت انصُاو ، ويستىي انسكزBMIانجسى )

 ويستىي الأَسىنٍُ انصائى. HOMA-IR،  (FBGحانت انصُاو و )

تى يلاحظت الارتباط الإَجابٍ انهاو بٍُ انزَسُستٍُ ويؤشز كتهت انجسى  : الىتائج

r=0.939, p < 0.0001 ٍُوالاَسىن r=0.917, p < 0.0001  وسكز انذو

r=0.917, p < 0.0001 ٍُويقاويت الاَسىن r=0.947, p < 0.0001 . 

زَسُستٍُ رابطًا قىَاً بٍُ انسًُت ويقاويت الأَسىنٍُ ويزض انقذ َؼتبز  : الخلاصت 

انسكزٌ يٍ خلال تؼطُم يسار الإشارة نلأَسىنٍُ انذٌ قذ َؤدٌ إنً تطىر يقاويت 

 الأَسىنٍُ ويزض انسكزٌ.

 


