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INTRODUCTION 
Diabetes mellitus one of the most important diseases 
worldwide, characterized by increased blood sugar [1]. Ac-
cording to the International Diabetes Federation, in 2020 
approximately 463 million patients were registered in world 
with diabetes mellitus [2]; in report of the WHO (2018) 
around 1.4 million,of Iraqis, have diabetes [3]. There are 
many factors that may be considered as risks for developing 
of T2DM including obesity, hypertension, lifestyle, age, 
nutrition regimen and physical activity, as well as genetic 
factor [4, 5]. Accumulated evidences reported on strong 
correlation between immune factors and hyperglycemia 
[6, 7]. Particularly, IL-6 at both protein and genetic levels 
showed significant relation with development of T2DM 
and special insulin resistance [8]. Elevation of IL-6 level 
involves in the pathogenicity of T2DM, effecting the insulin 
signaling pathway, leading to prevent the glucose uptake 
as well as insulin resistance [9]. On the other hand, IL-6-
174 gene polymorphism (rs1800795) effects the rate of 
IL-6 gene expression and production of IL-6 [10, 11]. The 
mutant allele of IL-6-174 gene polymorphism is higher in 
patient with T2DM rather than in control [12].

THE AIM 
To distinguish the function role of IL-6 protein levels as 
well as IL-6 (-174) gene polymorphism in diabetes mellitus 
patients. 

MATERIALS AND METHODS
Present case-control study was conducted in 160 Iraqi par-
ticipants (30 – 70 years): 86 T2DM patients diagnosed by 
consultant internists and 74 healthy volunteers in ALEma-
main AL-Kadhemain Medical City at Baghdad, during the 
period December 2020 - March 2021. Patients were divided 
according to HOMO-IR into following groups: Insulin re-
sistance (24 participants, 9 male and 15 female) and Insulin 
sensitive (62 participants, 22 male and 40 female). Five ml 
of venous blood were collected from each subjects, 2.5 ml 
were added to EDTA tube for measurement (SNP) for IL-6 
(-174). Sera were isolated from the remaining 2.5 mL of 
the blood then stored until performing the biochemical 
and immunological assay (ELISA). Allele specific PCR was 
used to determine the gene polymorphism of IL-6 -174 
using specific primers design online, as shown in table I.

Biochemical assay (Human, Germany) was used to mea-
sure FBS, while ELISA assays (Sunlong, Chinese) were used 
to measure levels of each of fasted insulin and IL-6 levels. 

STATISTICAL ANALYSIS
This case control  report was analyzed statistically with 
SPSS version 24.0 and Microsoft Excel 2010.Using (ANO-
VA) for Way Analysis of Variance to test the discrepancy 
between the groups tested. The Pearson test was used to 
determine the degree of association between the variables 
under consideration.
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Table I. The sequencing of primer 

Primer Sequence (5’-3’) Product 
size 

Wild type Forward CCCTAGTTGTGTCTTGGG

281bpMutant Forward CCCTAGTTGTGTCTTGGC

Common Reverse GCACTTACTTGTGGAGAAGG

Table II. the levels of FBS and insulin as well as HOMO-IR in studied groups 
FBS P value (sg≤0.05)

Groups M±SD Sensitive Resistance

Control 90.40 ± 19.74 0.00 0.00

Sensitive 135.58  ±  49.82 0.00

Resistance 192.31  ±  64.31

Table III. the levels of insulin in studied groups 
INSULIN P value (sg≤0.05)

Groups M±SD Sensitive Resistance

Control 4.32 ± 2.64 0.31 0.00

Sensitive 3.87  ±  2.67 0.00

Resistance 8.58  ±  2.38

Table IV. the levels of HOMO-IR in studied groups 
HOMO IR P value (sg≤0.05)

Groups M±SD Sensitive Resistance

Control 0.92 ± 0.58 0.12 0.00

Sensitive 1.13  ±  0.68 0.00

Resistance 3.90  ±  1.39

Table V. value of IL-6 in studied groups  
IL-6 P value (sg≤0.05)

Groups M±SD Sensitive Resistance

Control 21.34 ± 0.83 0.39 0.03

Sensitive 20.25  ±  0.87 0.01

Resistance 25.17  ±  1.87  

RESULTS
Level of Fasted blood sugar has shown the significant differ-
ence between each of IS (135.58 ± 49.82, P value ≤0.001) and 
IR (192.31 ± 64.31, P value ≤0.001) groups compared to cont. 
(90.40 ± 19.74) group. Also we detected significant difference 
between IS (P value ≤0.001) compared to IR group, as shown 
in table II. Data related to the level of insulin, showed non-sig-
nificant and significant difference in IS (3.87 ± 2.67, P value 
0.31) and IR (8.58 ± 2.38, P value ≤0.001) groups respectively 
compared to cont. (4.32 ± 2.64) group, while there was sig-
nificant difference between IS (P value ≤0.001) compared IR 
groups, as shown in table III. Results related to the level of 
HOMO-IR, showed non-significant and significant difference 
in IS (1.13 ± 0.68, P value 0.12) and IR (3.90 ± 1.39, P value 
≤0.001) groups respectively compared to cont. (0.92 ± 0.58) 
group, while there was a significant difference between IS (P 
value ≤0.001) compared to IR group, as shown in table IV.

Level of IL-6 showed non-significant and significant 
difference in IS (20.25 ± 0.87, P value 0.39) and IR (25.17 
± 1.87, P value 0.03) groups respectively compared to cont. 
(21.34 ± 0.83) group, with significant difference between 
IR (P value 0.01) and IS groups, as shown table V.

VARIATION OF IL-6 (RS 1800795)
Gel electrophoresis of ARMS-PCR production was done 
to determine the variations in the studied SNPs that had 
three genotypes in IL-6: heterozygous genotype (GC), 
homozygous genotype (CC) and Wild genotype (GG), 
shown in figure 1.

ASSOCIATION OF (RS1800795)  
WITH STUDY GROUP
Interleukin-6 SNP rs1800795 which had G>C Allele vari-
ations in control group made 33 (45%) Wild genotype 
(GG), 24 (32%) of GC and 17 (23%) of CC variation, with 
DM2 patient variation equaling 27 (31%) of GG, 41 (48%) 
of GC and 18 (21%) of CC. We used Logistic regression 
test for association of variation with incidence of DM2, 
which revealed insignificant association with each of 
variation (p value > 0.05). Furthermore (G and C) allelic 
distribution did not show significant differences (p value 
> 0.05) between control group and DM2 patients as shown 
in table VI. 

ASSOCIATION OF (RS1800795)  
WITH CONTROL AND IR DM2
The studied of SNP rs1800795 of IL-6 had G>C Allele. The 
heterozygous genotype frequency (GC) was found in 10 
(42%) DM2 patients and control group 24 (32%), whereas 
wild genotype (GG) was present in (21%) 5 patients with 
DM2 and 33 (45%) among healthy control, while homo-
zygous genotype frequency (AA) was in 9 (38%) of DM2 
patients and 17 (23%) of healthy control group. As shown 
by the outcomes, there was a positively significant differ-
ence (P value 0.05, odds 3.49) between DM2 patients for 

genotype (CC) compared to GG control group and allele 
frequencies showed statistically significant difference be-
tween DM2 patient and healthy control group (P value = 
0.02, odds 2.17), as shown in Table VII.

DISCUSSION 
There are many clinical studies referring presence of 
strong correlation between development of T2DM with 
many proinflammatory factor such as (IL-6, IL-1β and 
TNF-α) [13-15]. IL-6 is major responsible for the insulin 
resistance by effecting the internal signal of cells to uptake 
the glucose [9]. The result of our study showed that levels 
of fasted blood sugar in IR patients is higher than level 
in IS patients with significant value and both of them 
are significantly different, compared to control group. 
Elevation of FBS may be resulted by increasing of IL-6 
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level that we detected in our study. The result of our study 
agrees with another clinical study, conducted by Park et 
al; (2015) that showed significant increasing of FBS in IS 
and IR groups [16]. Fryk et al; (2021) also detected it in 
patients with insulin resistance compared with control 
group with normal glucose level [17]. The results of our 
studying of related insulin levels showed non-significant 
and significant differences in each of IS and IR patients 
respectively compared with control group. There was also 
a significant difference between IS patients compared to IR 
groups. Accumulated studies conducted by many research 
teams support the result of our study, regarding the level 
of insulin in each of studied group [18-20]. Present study 

revealed the elevation of HOMO-IR in IR group compared 
to IS group, as well as its increased level in IR compared to 
control group. This significant elevation in IR comes from 
increasing of glucose and insulin levels due to defect in 
insulin signaling pathway. This fact is proved by accumu-
lated studies, supported by results of our study [21-23]. 
In present study the Level of IL-6 showed non-significant 
and significant difference in IS and IR groups respectively 
compared to control group, with parallel significant dif-
ference between IR and IS groups. This increasing of IL-6 
level in association with increasing of FBS may refer to its 
effects on blood sugar metabolism leading to IR condition 
due to affected of internal signaling responsible for cell 

Fig. 1. Agarose gel electro-
phoresis image showed the 
ARMS-PCR product analysis of 
rs1800795 (C/G) gene polymor-
phism. Where M: marker (1500-
100bp). The presence of A or G 
allele was observed at 281bp 
product size. The (GG) wild type 
homozygote was present in 
G allele only, the (CC) mutant 
type homozygote showed in C 
allele only, whereas the (G/C) 
heterozygote showed  in both G  
and C allele.

Table VI. Distribution of Genotypes and Alleles of IL-6 gene polymorphism (Rs1800795) in study groups
Rs1800795 Genotype Frequency (%)

IL-6 Variations Control (74) DM2 (86) P value Odds ratio C.I (95%)

GG 33 (45%) 27 (31%) 0.38 1

GC 24 (32%) 41 (48%) 0.41 1.35 0.662-2.769

CC 17 (23%) 18 (21%) 0.17 1.76 0.781-3.967

Allele frequency (%)

IL-6 alleles Control (148) DM2 (172) P value Odds ratio C.I (95%)

G 90 (61%) 95 (55%)
0.31 1.26 0.81-1.97

C 58 (39%) 77 (45%)

Table VII. Distribution of Genotypes and Alleles of IL-6 gene polymorphism (Rs1800795) between control and Insulin resistance 
Rs1800795 Genotype Frequency (%)

IL-6 Variations Control (74) IR DM2 (24) P value Odds ratio C.I (95%)

GG 33 (45%) 5 (21%) 0.12 1

GC 24 (32%) 10 (42%) 0.09 2.75 0.832-9.088

CC 17 (23%) 9 (38%) 0.05 3.49 1.011-12.074

Allele frequency (%)

IL-6 alleles Control (148) IR DM2 (48) P value Odds ratio C.I (95%)

G 90 (61%) 20 (42%)
0.02 2.17 1.12-4.21

C 58 (39%) 28 (58%)
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glucose uptake. Furthermore, non-elevation of IL-6 levels 
in IS group in association with non-elevated of FBS may 
agree the results mentioned above. This result consent with 
the findings of Bashir et al; (2020) who stated a statistical 
difference between the levels of IL-6 in each of IS patients 
and IR patients [23]. 

Also, Ayelign et al; (2021) have reported the association be-
tween IL-6 level as pro-inflammatory cytokine and T2DM; 
they mentioned that chronic elevation of IL-6 at low-grade 
leads to rising of glucose levels, then to predisposition of 
T2DM [24]. Regarding genetic investigation of IL-6-174 
(rs1800795) SNP reveled non-significant association of each 
variation with control group and T2DM. However, detected 
association between IR compared control at CC variation 
(mutant allele) means the patient-carrier of CC genotype 
has high risk for development of IR condition, compared 
to patient carrier GG genotype. Furthermore, the allelic  
C -carriers have risk higher by 2.04 times to development of 
IR condition than those carrying allelic G. These results agree 
with Todendi et al; (2015) study that showed non-associated 
IL-6 gene variation and level of IL-6 [8]. While Frota, et al; 
(2021) reported potent effect of polymorphism IL-6-174 
on this gene expression [25]. IL-6 SNP (rs1800795) is asso-
ciated with diseases such as T2DM and insulin resistance 
[26, 27]. Whereas other study conducted by Tabassum et al; 
(2012) showed not associated IL-6-174 SNP (rs1800795), 
obese and T2DM [28]. A study was conducted in London 
in 571 patients. 76 % of them were patient-carriers of CC 
genotype with metabolic syndrome, compared to patients 
who had GG genotype 56%. The C allele has association 
with metabolic syndrome compared to patient without this 
syndrome [29]. According to a study performed by Qi et al; 
(2006) IL-6-174 G/C polymorphism is not associated with 
the risk of T2DM development [30]. Other study by Dha-
modharan et al; (2015) showed that IL-6-174 GC and CC 
variation conferred protection against of T2DM, and also 
reported the C allele of CC and GC variation has significant 
protection against T2DM [31]. 

CONCLUSIONS
There is potent relation between IL-6 levels with abnor-
mality of blood sugar metabolism in T2DM, this effect 
was highly obvious with protein levels in IR groups of IL-6 
(-174) variations. A potent relation between CC variation 
of IL-6 (-174) and risk of each of T2DM and IR condition 
in T2DM, is supported by the risk of C allele with incidence 
in both of T2DM and IR condition of T2DM.
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