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Aims Inflammatory conditions are probably implicated in the pathophysiology of diabetic 
retinopathy. This study aimed to investigate the levels of monocytes chemoattractant protein-1 
and interleukin-8 in patients with diabetes mellitus and diabetic retinopathy and to indicate 
whether these chemokines can predict diabetic retinopathy or not. 
Material & Methods One-hindered fifty individuals were recruited in this study from Najaf city, 
Iraq. They were divided into three groups 50 diabetes mellitus diabetes mellitus patients, 50 non-
proliferative diabetic retinopathy patients, and 50 healthy control. Enzyme-linked immunosorbent 
assays were used to assess monocytes chemoattractant protein-1 and interleukin-8 along with 
other spectrophotometric methods for determining other biomarkers.
Findings The results indicate a significant difference (p<0.0001) in monocytes chemoattractant 
protein-1 and interleukin-8 between patients and healthy control and only monocytes 
chemoattractant protein-1 was a significant difference (p<0.0001) between diabetes mellitus and 
non-proliferative diabetic-retinopathy group. A correlation study revealed a significant positive 
correlation between chemokines and duration of illness (monocytes chemoattractant protein-1: 
rho=0.684, p<0.0001, interleukin-8; rho=0.704, p<0.0001). besides these chemokines also 
showed a significant direct correlation with HbA1c. Regression analysis showed a large effect size 
of these chemokines in predicting inflammatory conditions and diagnosis of diabetes mellitus. In 
addition, the level of monocytes chemoattractant protein-1 appears to predict patients with non-
proliferative diabetic retinopathy.
Conclusion Elevated levels of monocytes chemoattractant protein-1 and interleukin-8 in patients 
with diabetes mellitus suggest the implication of these chemokines in the pathophysiology of the 
disease and one of the contributors to developing complications such as diabetic retinopathy.
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Introduction  
Diabetes mellitus (DM) is a multifaceted illness of 
carbohydrate metabolism characterized by 
hyperglycemia and impaired glucose tolerance as 
the disease's main symptoms, resulting from 
resistance to the action of insulin [1, 2]. It is one of the 
major health crises of the 21st century and elevated 
mortality to be the eighth greatest cause of death in 
the USA in 2020 [3]. There are many types of DM, 
type 1 (T1DM) and type 2 DM (T2DM) represent 
96% of all cases [4]. There are many differences 
between these two types, and the progression in the 
β-cell failure is common, although more obvious in 
the T1DM [5]. 
T2DM is identified through inflammatory disorders 
that provoke diminished metabolic compliance to 
insulin hormone known as insulin resistance (IR) in 
various human body tissues. The most affected 
organs are adipose tissues and skeletal muscles [2]. 
Consequently, β-cells of the pancreas will lower 
insulin production in response to the pronounced 
systemic inflammatory disease [3, 6]. T2DM is 
accompanied by several complications divided  
into macrovascular such as coronary heart  
disease and microvascular diseases like diabetes, 
namely diabetic neuropathy, nephropathy, and 
retinopathy [7].  
Obesity is a potent predisposing factor for T2DM 
since it is considered a stressor for adipocytes and 
the whole metabolism [8, 9]. The link between obesity 
and DM emerged from IR and immune activation 
followed by releasing various cytokines and 
adipokines in obese patients [10, 11]. Bianca et al. 
revealed that long-term inflammation in adipose 
tissues and chronic stress of β-cells provoke 
adaptive immunity and contribute to the 
progression of inflammatory reaction [12]. However, 
several cohort studies reported that the onset of 
diabetes is explained in part by chronic low-grade 
inflammation [13-15].  
In addition, there is an elevation in the levels of 
inflammatory markers, namely; acute phase 
proteins (ACPs) such as C-reactive protein (CRP), 
pro-inflammatory cytokines like interleukin-1β (IL)-
1β, IL-6, IL-8, and IL-18 along with anti-
inflammatory cytokines such as IL-1Ra all these 
substances were found as a pre-disease signal [16-18]. 
These biomarkers were also found to be high in 
patients with impaired fasting glucose [15, 19], thus 
another evidence for implicating them in the 
pathophysiology of DM. 
DM is one of the causes of ocular dysfunction and 
visual loss consequent of diabetic retinopathy (DR), 
a major microvascular complication of DM [20]. DR is 
considered a major cause of blindness, where 18.5% 
of them result from DR, wherein macular edema is 
the main cause [21, 22]. In the middle east and north 
Africa, the percentage mean prevalence of DR is 
32.90% [23]. Retinal microvascular induced by 
hyperglycemia, inflammation, and retinal 

neurodegeneration are the most common 
pathogenies of DR [21]. The researchers have 
considered inflammation since hyperleukocytosis 
was seen in the early stages of DR [21]. Miyamoto et 
al. revealed increased adherence of leukocytes in the 
retinal vasculature followed a short time of 
enhancing DM in an animal model [24]. Moreover, 
chemokines, which play an essential role in 
attracting and enticing white blood cells, were also 
found in DR patients such as monocytes 
chemoattractant protein-1 (MCP-1), macrophage 
inflammatory protein-1alpha (MIP-1α), and MIP-1β 
[25-27]. Furthermore, pro-inflammatory cytokines 
including TNF-α, and IL-6 were also detected in high 
concentrations and contributed to the progression 
of DR.  
Previously, Hernandez et al. revealed vitreous fluid 
elevation of IL-8, and MCP-1 while the diminished 
concentration of IL-10 [28] in patients with 
proliferative diabetic retinopathy (PDR). Besides, 
they reported a significant correlation between 
these cytokine levels and PDR activity. Moreover, 
recent data from a review article showed increased 
MCP-1 levels in patients with different phases of DR 
measured in various specimens, namely, epiretinal 
membrane, cultured Muller cells, serum, vitreous 
and aqueous humor [27]. Thus, staging of DR was 
suggested to be associated with the levels of 
cytokine expression [27].  
Therefore, there is an immune stimulation and 
inflammatory response during T2DM and 
contributed to the progression of DR confirmed by 
many former shreds of evidence. This study was 
aimed to investigate the levels of MCP-1 and IL-8 in 
the patients with DM and the early phase of DR and 
to discriminate their concentration between only 
DM patients and NDR to examine whether it can a 
predictor of the progression of DR. 
 
Material and Methods 
In our current study, 150 participants were involved 
which are categorized as 50 healthy control (HC) 
and 100 patients. Furthermore, the patients were 
divided into two groups namely fifty patients with 
diabetes mellitus and fifty non-proliferative diabetic 
retinopathies associated with diabetes mellitus. All 
the patients were diagnosed with type 2 diabetes 
mellitus. The healthy control group was from the 
same population of the patients which were 
gathered from the center of diabetes mellitus and 
endocrine, al-Sadar teaching hospital, Najaf, Iraq 
from December 2020 to February 2021. Healthy 
control was in part from the staff of the hospital and 
the friends of the authors. All the patients were 
diagnosed via a specialized ophthalmologist based 
on clinical diagnosis and laboratory assessment.  
Patients were excluded if they are chronic 
inflammatory diseases along with diabetes mellitus 
such as rheumatoid arthritis, ulcerative colitis, 
Crohn's disease, and inflammatory bowel disease as 
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well as those with thyroid disorders. C-reactive 
protein levels in all of the participants were less 
than 6mg/L, indicating that there was no evidence of 
inflammation. Some of the patients were under the 
treatment (galvus 50/850 and 50/1000) as well as 
some of them were on glimepiride 4mg, for 
retinopathic patients eylea 2mg were prescribed. 
Iraqi and international ethics and privacy laws were 
followed during the study. In order to take part in 
this study, all participants and first-degree relatives 
of participants with schizophrenia provided their 
written informed consent (their legally authorized 
representatives are the father, mother, spouse, son, 
or brother). IRB approval was obtained from the 
College of Medicine at the University of Kufa in Iraq 
(347/2019), which is compliant with the Declaration 
of Helsinki's International Guideline for Human 
Research Protection. 
On the same day of the clinical interview, 5 ml of 
venous blood sample was taken while the patients 
were fasting (> 8 h) as well as the same condition 
was applied with healthy control. EDTA tubes were 
utilized to store the blood for HbA1c along with a 
serum gel tube for the rest of the assays. Early 
morning 8:00 and 10:00 a.m. was the time for 
venipuncture via a plastic syringe provided with a 
disposable needle. Before 10 minutes and 3500 rpm 
centrifugation, the blood samples were left at room 
temperature for 15 minutes. A fasting blood sugar 
test was performed to assay the blood glucose 
concentration, and the rest of the serum were stored 
at -80°C until the day of ELISA analysis after it was 
transferred into separate Eppendorf. A kit supplied 
by Linear Cromatest, Spain, was utilized to measure 
serum CRP; this test was based on the latex 
agglutination principle. A specialized clinician 
recorded all required socio-demographic 
characteristics from patients and the author did that 
with healthy control. On the same day as the clinical 
interview, Body mass index (BMI) was calculated by 
dividing body weight (kg) by height (m2). Besides, 
the smoking state was identified. Tests within the 
diabetic panel were performed 
spectrophotometrically, fasting blood sugar by 
enzymatic colorimetric methods using linear 
Cromatest kit provided via LINEAR CHEMICALS, 
Spain, similar for HbA1c. Immune biomarkers 
namely MCP-1 and IL-8 were assayed using 
commercial ELISA sandwich kits provided 
(Elabscience, Inc., CA, USA), the assay procedure was 
performed by a microplate ELISA reader from a 
human company in Germany. We used sample 
dilution when necessary for samples containing 
highly concentrated biomarkers. In the data set, 
there were no missing values for any assays. 
Kolmogorov–Smirnov test was used to test the 
normality of the data, all the variables followed non-
normal distribution. Kruskal-Wallis one-way ANOVA 
was hired to delineate the differences in variables 

between groups as well as for the nominal variables 
(e.g., gender, smoking state), and analysis of 
contingency table (χ2 test) was employed to check 
the association. The association between biomarkers 
was identified through the computation of the 
correlation utilizing Spearman’s rank-order 
correlation coefficients. As part of our study, we 
recruited multivariate general linear model (GLM) 
analysis to examine how a diagnosis affects 
biomarkers and their composite scores while 
controlling for confounding variables such as 
nicotine dependence and gender. And hence, we 
conducted tests for between-subjects effects to 
identify the independent variables' effects on 
biomarkers. 
 
Findings 
Table 1 of the current study showed the results of 
the comparison study of the socio-demographic and 
clinical characteristics between the recruited 
patients and HC. Patients were divided into two 
groups namely; diabetic patients and diabetic 
patients with retinopathy determined by clinical 
examination along with the HC group. No significant 
differences were detected concerning; age, height, 
gender, and smoking whereas significant differences 
(p<0.001) emerged in each of weight, BMI, duration 
of illness (DOI), fasting blood sugar (FBS), glycated 
hemoglobin (HbA1c), MCP-1 and IL-8. All these 
variables were significantly different among patients 
and HC, as well as weight and MCP-1, were 
significantly different between the two groups of 
patients. MCP-1 was increased in DM patients to 
DM+RT patients and most of the variables were in 
the same direction. 
 
Table 1) The data of clinical biomarkers and sociodemographic 
characteristics between patients and healthy control  
Variables  HC  

(n=50)A 
NPDR 
(n=50)B 

DM 
(n=50)C 

p-value 

Age (Year) 51.22± 
10.57 

53.94± 
10.58 

55.06± 
7.72 

0.192 

Weight (Kg) 75.10± 
9.28C 

76.92± 
9.84 C 

82.64± 
9.81A,B 

<0.0001 

Height (cm) 167.44± 
10.86 

165.22± 
10.86 

164.56± 
8.79 

0.450 

BMI (Kg/cm2) 27.15± 
5.02C 

28.51± 
5.05 

30.82± 
5.17 A 

0.002 

DOI (Year) 0 B,C 9.24± 5.09 A 8.22± 3.24 A <0.0001 
Gender 
(M/F) 

26/24 23/27 24/26 0.830 

Smoking 
(Y/N) 

18/32 14/36 29/21 0.340 

FBS (mg/dL) 95.28± 
9.48 B,C 

155.60± 
21.66 A 

169.52± 
24.10 A 

<0.0001 

HbA1c 4.59± 
0.53 B, C 

7.42± 
0.86 A 

7.27± 
0.77 A 

<0.0001 

MCP-1 1.41± 
0.31 B,C 

6.37± 
1.02 A,C 

3.96± 
0.72 A,B 

<0.0001 

IL-8 9.43± 
1.67 B,C 

26.60± 
3.14 A 

26.38± 
3.52 A 

<0.0001 

Kruskal-Wallis one-way ANOVA and Dunn's post hoc tests; A, B, C The 
pairwise comparison results among patients group (DM and NPDR) and 
HC. NPDR: Non-proliferative diabetic-retinopathy, M/F: Male/Female, Y/N: 
Yes/No. 
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Herein the Table 2 data of the correlation study are 
presented, where the clinical biomarkers and some 
sociodemographic variables are correlated to each 
other. There is a significant positive correlation 
between DOI and each of MCP-1, IL-8, and HbA1c. 
Moreover, FBS significantly has a positive 
correlation among each MCP-1, IL-8, HbA1c, and 
DOI. While BMI showed a significant correlation 
with only DOI. To a lesser extent, some other 
variables are also correlated as shown in Table 2.  
 
Table 2) The correlation results between measured biomarkers 
and other sociodemographic characteristics 

Variables  MCP-1 IL-8 HbA1c DOI 
Age (Year)  rho 0.110 0.133 0.065 0.311* 

p 0.181 0.104 0.427 0.001 
Weight (Kg) rho 0.040 0.091 0.106 0.208* 

p 0.628 0.270 0.197 0.011 
Length (cm) rho -0.111 -0.126 -0.059 -0.120 

p 0.175 0.123 0.473 0.144 
BMI 
(Kg/cm2) 

rho 0.110 0.149 0.095 0.209* 
p 0.179 0.069 0.246 0.010 

FBS (mg/dL) rho 0.613* 0.728* 0.729* 0.706* 
p 0.001 0.001 0.001 0.001 

DOI (Year) rho 0.684* 0.704* 0.700* - 
p 0.001 0.001 0.001 - 

* Correlation is significant at the 0.05 level  
 
Figure 1 showed there is a significant positive strong 
correlation (rho=0.721, p<0.001) between MCP-1 
and HbA1c, which means an increased level of 
HbA1c accompanied by elevation of MCP-1. 
 

 
Figure 1) The correlation between MCP-1 and HbA1c  

 
The results in Figure 2 display a significant positive 
strong correlation (rho=0.643, p<0.001) between IL-
8 and HbA1c, which indicates that patients with 
poor control of diabetes (reflected with high HbA1c 
level) will also show an increased level of IL-8. 
In Figure 3 there is evidence for a direct significant 
correlation (rho=0.690, p<0.001), as shown it is a 
strong positive association between those two 
chemokines in patients with DM, which means an 
increase in one will affect the other to elevate. 
The data in Table 3 indicate the multiple regression 
analysis where the biomarkers were the dependent 
variables and diagnosis, age, gender, DOI and BMI 
are the explanatory variables. In Table 3 regression 
no. 1 displayed that the diagnosis is a highly 

significant effector on the biomarkers with a large 
effect size of 0.728, while no significant effect is 
detected from the rest of all confounding variables. 
Test between-subject effect demonstrates all of the 
biomarkers affect significantly with a huge effect 
size on the diagnosis, however, the highest effects 
come from MCP-1 and IL-8. Regression no. 2 of 
Table 3 showed the results of GLM as the composite 
score of biomarkers as a dependent variable and 
explanatory variable represented by diagnosis, age, 
DOI, BMI, and gender. The results indicate that the 
combined four biomarkers significantly affect the 
diagnosis with a large effect size of 0.664. Besides, 
the Test between-subject effect displayed all the 
computed composite scores effects on the diagnosis 
with a large effect size but the highest effect exerts 
through combined IL-8 and MCP-1.  
 
 

 
Figure 2) The correlation between IL-8 and HbA1c 
 
 

 
Figure 3) The correlation between IL-8 and MCP-1 
 
 
Table 4 showed the results of multivariate GLM 
analysis performed between the two groups of 
patients. In regression no. 1, diagnosis, DOI, BMI, 
age, and gender are the explanatory variable and 
four biomarkers represent the dependent variable in 
our model. The data indicate that four biomarkers 
significantly affect the diagnosis with a large effect 

 

rho= 0.721**, p < 0.001 

HbA1c 

 

rho= 0.643**, p < 0.001 

HbA1c 

 

rho= 0.690**, p < 0.001 

MCP-1 
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size of 0.661 while no significant effects arise from 
other confounding variables. Test between-subject 
effect show MCP-1 is the only biomarker that 
significantly affects the discrimination between two 
groups of patients with a large effect size whereas 
no significant effect from other biomarkers.  
Moreover, regression no. 2 in Table 4 manifests the 
results of GLM when the explanatory variables are 
the same in regression no. 1 while the dependent 

variable was computed as a composite score. The 
diagnosis is strongly explained with a composite 
score of biomarkers with a large effect size of 0.662 
while no effect with other confounding variables. 
Test between subjects show all the computed 
composite scores affect the diagnosis, nevertheless, 
MCP-1/ IL-8 was the most effector on the diagnosis 
with a larger effect size of 0.543 in comparison with 
other biomarkers.  

 
 
 
Table 3) Results of multivariate GLM analysis with the biomarkers as dependent variables and diagnosis with other demographic factors 
as an explanatory variable 
No. Test Depended Variables Explanatory variables F df p-value Partial ɳ2 
1 Multivariate  4 Biomarkers  Diagnosis* 93.20 8 <0.0001 0.728 

Age  1.22 4 0.303 0.034 
DOI 1.64 4 0.165 0.046 
BMI 0.54 4 0.705 0.015 
Gender 1.73 4 0.146 0.048 

Between-subject effect  HbA1c Diagnosis 87.78 2 <0.0001 0.529 
FBS Diagnosis 79.34 2 <0.0001 0.555 
MCP-1 Diagnosis 289.60 2 <0.0001 0.804 
IL-8 Diagnosis 224.73 2 <0.0001 0.761 

2 Multivariate 4 Composite score Diagnosis 93.37 6 <0.0001 0.664 
Gender 2.36 3 0.073 0.049 
DOI 1.51 3 0.213 0.032 
Age 0.497 3 0.685 0.011 
BMI 1.10 3 0.351 0.023 

Between-subject effect  Com. mean Diagnosis 125.90 2 <0.0001 0.641 
ALLCC Diagnosis 307.51 2 <0.0001 0.813 
ALLDM Diagnosis 83.91 2 <0.0001 0.543 
MCP-1/IL-8  Diagnosis 60.98 2 <0.0001 0.464 

Multivariate GLM analyses were recruited to test the differences in the effect of biomarkers on the diagnosis while covarying for age, DOI, gender, and BMI. 
In addition, a test between-subject effect was conducted to delineate the effect of each of the biomarkers on the diagnosis along with covarying for age, DOI, 
gender, and BMI. Composite mean (Com. mean): computed as mean (FBS, HBA1c, MCP-1, IL-8). ALLCC computed as MCP-1+IL-8, All diabetic markers 
(ALLDM) computed as HbA1c+FBS, DOI: Duration of illness, FBS: Fasting blood sugar, HbA1c: Glycated hemoglobin, MCP-1: Monocyte chemoattractant 
protein-1, IL-8: Interleukin-8, df: degree of freedom. * Healthy control vs. diabetes mellitus and diabetes mellitus with retinopathy.  
 
 
 
 
Table 4) Results of multivariate GLM analysis with the 4 biomarkers as dependent variables and diagnosis (DM and NPDR) with other 
demographic factors as the explanatory variable 
No. Test  Depended Variables Explanatory variables  F df p-value Partial ɳ2 
1 Multivariate  4 Biomarkers Diagnosis† 43.33 4 <0.001 0.661 

DOI 1.65 4 0.168 0.069 
BMI 1.50 4 0.208 0.063 
Gender 1.96 4 0.107 0.081 
Age 2.03 4 0.097 0.084 

Between-subject effect  HbA1c Diagnosis 0.04 1 0.827 0.001 
FBS Diagnosis 11.71 1 0.043 0.113 
MCP-1 Diagnosis 150.68 1 <0.001 0.621 
IL-8 Diagnosis 0.00 1 0.994 0.000 

2 Multivariate 4 Composite score Diagnosis 58.69 3 <0.001 0.662 
Age 1.40 3 0.247 0.045 
DOI 1.46 3 0.230 0.047 
Gender 2.55 3 0.060 0.079 
BMI 1.81 3 0.150 0.057 

Between-subject effect  Com. Mean Diagnosis  7.68 1 0.007 0.077 
ALLCC Diagnosis 9.93 1 0.002 0.097 
ALLDM Diagnosis 11.56 1 0.001 0.112 
MCP/IL-8 Diagnosis 109.23 1 <0.001 0.543 

Multivariate GLM analyses were recruited to test the differences in the effect of biomarkers on the diagnosis while covarying for age, DOI, 
gender, and BMI. In addition, a test between-subject effect was conducted to delineate the effect of each of the biomarkers on the 
diagnosis along with covarying for age, DOI, gender, and BMI. Composite mean (Com. mean): computed as mean (FBS, HBA1c, MCP-1, IL-
8). ALLCC computed as MCP-1+IL-8, All diabetic markers (ALLDM) computed as HbA1c+FBS; † Diabetes mellitus vs. diabetes  
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Discussion 
The first major findings of the comparison study 
revealed a significant difference in MCP-1 and IL-8 
(p<0.0001) between patients in both groups (DM 
and NPDR) and healthy control besides the weight, 
DOI, and HBA1c as shown in Table 1 while no 
significant difference with the rest of variables 
either with control or within the groups of patients. 
Moreover, the comparison within two groups of 
patients showed no significant difference between 
the variables except MCP-1 (p<0.0001) significantly 
different between DM patients and NPDR. MCP-1 
level was found in many studies elevated in patients 
with DR hence these studies confirm the present 
results [26, 29]. In patients with diabetic neuropathy, 
Mussa et al. recently reported results consistent 
with ours [30]. Although the frank role of these 
cytokines is still ambiguous in DM, a review article 
based on many studies reported improvement in the 
symptoms was noticed after diminished MCP-1 level 
[31]. Hence, MCP-1 and other pro-inflammatory 
cytokines may be implicated in the pathophysiology 
of DM as well as they may be the triggers for most of 
the complications.  
The second major finding of the present study 
showed a significant positive correlation between 
DOI and MCP-1, IL-8 and HbA1c as presented in 
Table 2. Recently, results from a meta-analysis 
revealed the implication of many chemokines 
including MCP-1 and IL-8 in the progression of DM 
[32]. Moreover, the present results also found a 
significant strong positive correlation (p<0.0001) 
between HbA1c and the measured chemokines as 
shown in Figures 1 and 2. Therefore, these cytokines 
may be able to predict the staging and the 
worsening of the DM and even extend to the DR. IL-8 
and MCP-1 were found to be released from adipose 
tissues which is increasing as the fat mass elevated 
in animals [33, 34], that may explain in part why 
obesity is a risk factor for DM. Our data didn’t 
comply with these results since there is no 
significant correlation between BMI and these 
cytokines. In the adipocytes, the induction of glucose 
uptake through insulin decreased in the presence of 
MCP-1 according to the results reported by Sartipy 
et al., which proves that insulin resistance may be 
triggered by chemokines [35]. The complication of 
DM like atherosclerosis may also explain in part by 
an elevated level of MCP-1 and to a lesser extent IL-8 
since Kim et al. found a negative correlation of them 
with HDL-C while a direct positive correlation with 
C-reactive protein [36]. 
The third major finding revealed through GLM, 
where Table 3 shows the results as the biomarkers 
are dependent variables and diagnosis along with 
other variables are explanatory. The results indicate 
that MCP-1 and IL-8 could significantly (p<0.0001) 
predicts the diagnosis even if the effect size is much 
more than HbA1c and FBS, but the latter is more 
reliable as they are directly related to the 

concentration of glucose in the blood, but the MCP-1 
and IL-8 reflects the severity of inflammatory 
conditions in the DM patients. Furthermore, the 
effect size represented by (ɳ2) will increase when 
the dependent variables are calculated as composite 
scores as shown in Table 3. In agreement with our 
results, many previous articles were published, and 
their data shows high levels of IL-8 and MCP-1 in 
patients with DM [26, 37]. Several pro-inflammatory 
chemokines begin to release by the islet cells of the 
pancreas beside the visceral fat followed by 
exposure of these tissues to an early injury [32]. The 
chemotaxis effect of these chemokines invites many 
other cytokines to be inside islets and visceral cells 
for preparing for immune invasion [32]. Thus, the 
dysfunction of beta cells of the pancreas after a 
while of onset of the disease could be attributed to 
the activation of pro-inflammatory conditions. 
In addition, Table 4 showed the GLM results within 
the groups of patients namely DM and NPDR where 
the biomarkers are the dependent variables and 
diagnosis, age, gender, BMI, and DOI are the 
explanatory variables. Our findings revealed only 
MCP-1 displayed a significant difference (p<0.0001) 
among the two groups with diagnosis, hence it may 
be the part that discriminates the patients with 
NPDR. While no significant difference with other 
explanatory variables. However, taking the 
biomarkers as a composite score make more 
effectors of diagnosis, but also no effect upon other 
explanatory variables. Previous studies showed a 
high level of MCP-1 and IL-8 along with other pro-
inflammatory cytokines in the vitreous fluid of 
patients with PDR [28, 38-40]. Thus, the progression of 
the DR may be partially attributed to an increase in 
these cytokines as long as the presence of a 
pronounced pro-inflammatory condition. 
Nonetheless, it should be considered the differences 
between diverse media of assessment of these 
cytokines, where Almulla et al., revealed with a 
recent meta-analysis that levels of blood-derived 
metabolites are not consistent with those in the 
brain tissue or cerebrospinal fluids [41]. All in all, the 
inflammatory conditions and increased blood levels 
of cytokines should be taken into account during the 
monitoring of the DM patients because dysregulated 
levels may aggravate the complications not limited 
to DR.  
This study should be addressed along with some 
limitations; first, the medication profile of all DM 
patients was not considered. Second, the small 
sample size within the groups of patients. Third, the 
history of COVID-19 infection was unknown during 
the time of sampling. Fourth, the exact time of the 
initial diagnosis with DR was ambiguous. 
 
Conclusion 
From the results, we could conclude the following; 
first, MCP-1 and IL-8 were increased in DM patients 
which is clear evidence for the probable implication 
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of those chemokines in the pathophysiology of DM 
and developing NPDR. Second, an increasing level of 
MCP-1 is more likely to predict developing NPDR. 
Hence, the pro-inflammatory conditions are a part of 
the pathological factors of DM and its complications 
and should be addressed with further research to 
figure out the whole frame of its role in those 
patients. 
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