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Abstract

B ackground: Diabetes is a long-term metabolic disorder that has an impact on how your body utilizes

glucose as an energy source. It can lead to a range of complications and damage to various organs in
the body. These can include retinopathy. Diabetes Retinopathy (DR) is an eye-related complication of
diabetes and is brought on by injury to the blood vessels feeding the retina. This can result in blindness.

Methods: The study had 100 T2DM patients and 50 healthy controls with an age range of 40 to 80 years, and a
disease duration of 1 to 30 years. The participants were divided into two groups DR and DWR and the control
group. The study ran from November 2022 to January 2023 in the governorates of Diyala and Bagdad.

Result: The mean levels of PTX3, Urea and FBG levels increase in the DR patients the statistical significance
of these differences was very high (P>0.01). The patients' group also saw a highly significant rise in creatinine
and a highly significant drop in GFR (P>0.01) when compared to the control .

Conclusion: PTX3 and FBG levels have been shown to be elevated in people with DR compared to controls
and DWR, and these levels have been found to be connected with the onset and severity of DR. While there is
no clear link between urea and retinopathy. More study is needed, though, to fully understand the
mechanisms underlying this association and determine whether PTX3 can be a useful diagnostic or
therapeutic target for DR.
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Introduction

Diabetes is a long-term illness that interferes with the
body's ability to control blood sugar levels. If left
uncontrolled, it can lead to various complications,
including cardiovascular disease, which is the main
cause of death . Cardiovascular disease causes about
50% of deaths in people with type 2 diabetes (T2DM),
and it is specifically linked to an increased risk of
developing the condition. People with T2DM also have
a 2-4 times higher risk of developing the condition than
people without diabetes [1]. The International Diabetes
Federation estimates that there are over 463 million
adults worldwide who have diabetes, which has a
prevalence of 9.3% in 2019. Of those, around 90% had
T2DM. The prevalence of T2DM is expected to increase
by more than 50% by 2045, reaching an estimated 700
million people worldwide [2]. A complication of
diabetes called diabetic retinopathy (DR) affects the
blood vessels in the retina, the light-sensitive tissue at
the back of the eye. High blood sugar levels in diabetics
lead to DR, which can harm the blood vessels that
supply the retina and is a major cause of adult
blindness worldwide, especially in those with diabetes.
The condition may lead to modifications in the retina's
blood vessels, including swelling, leakage, and
abnormal growth of new blood vessels. These changes
can lead to vision loss and blindness [3]. The retinal
blood vessels are impacted, leading to changes in the
retinal vasculature that can ultimately result in vision
loss. The development of DR involves several complex
mechanisms that contribute to the damage and
deterioration of the retinal capillaries and the
surrounding tissue. One of the key mechanisms in the
development of DR is the increased aggregation of
white blood cells in the retinal capillaries. This can lead
to the narrowing of the blood vessels and a reduction in
blood flow, resulting in a shortage of oxygen (hypoxia)
in the retinal tissue Vascular endothelial growth factor
(VEGF), which promotes the development of new blood
vessels (neovascularization), is released in response to
hypoxia in the retina. But these new blood vessels are
frequently weak and prone to leak, which can result in
swelling and harm to the tissue around them. The
delicate neuroretinal balance can be destroyed by fluid
buildup in the retina and the development of scar
tissue, which can result in a decline in visual acuity and
possibly permanent vision loss [4][5]. Pentraxin 3
(PTX3) is a protein that belongs to the family of long
pentraxins and is involved in the innate immune
response It is made by many different cell types, such
as endothelial cells, monocytes, and macrophages, in
response to pro-inflammatory stimuli like interleukin-1
(IL-1) and tumor necrosis factor (TNF) [6]. There are
two types of PTX3: the long PTX3 and the short PTX3.
The long PTX3 is an extracellular protein that is

involved in the innate IR and functions as a pattern
recognition receptor, while the short PTX3 is an
intracellular protein that plays a role in the regulation
of gene expression [7]. PTX3 expression of pro-
inflammatory cytokines and adhesion molecules in
retinal endothelial cells, leading to leukocyte
infiltration and increased vascular permeability.
Additionally, PTX3 stimulates the expression of
angiogenic factors like VEGF and basic fibroblast

growth  factor  (bFGF), which results in
neovascularization of the retina [8].

Nomenclature & Symbols Descriptive legend

DM Diabetes mellitus

DWR Diabetic Without Retinopathy

DR Diabetic Retinopathy

PTX3 Pentraxin 3

Methods

Sample collect

Each participant in the research groups had (8ml) of
blood drawn from them. (Control group and T2DM
patients). Each sample was take into two halves, with 2
ml going into an EDTA tube for HbA1C testing and 6 ml
going into a gel tube within a centrifuge for
biochemical tests and ELISA assays procedures. The
ichroma™ 1II equipment, known for its rapidity,
excellent accuracy, and sensitivity in reading the
results, was used to conduct the HBA1C test. An ELISA
(HS) and an Automated Chemistry Analyzer (BS-230)
were used to conduct the biochemical assays.

Procedure

Fresh blood was collected from both groups (patients
and controls) in order to prepare for the experiments.
The blood was then deposited in EDTA anticoagulation
tubes and a Gel tube. For HBA1C testing, fresh blood (5
pl) of EDTA was drawn using micropipettes, placed in a
test buffer tube, put in a test strip, and allowed to sit
for the necessary 12 minutes before the device's
ichroma™ II display read the results. Also, 500 L of
blood serum was extracted using micropipettes from
the gel tube and put in an automated chemistry
analyzer along with ELISA procedures. The test results
were then displayed separately on the device's display
screen.

Study design

One hundred blood samples from people (patient
group) who visited the Specialized Eye Surgery Center
in Diyala and the Ibn Al-Haytham Teaching Eye
Hospital in Baghdad between November 2022 and
January 2023 were taken as part of this study.
individuals with type 2 diabetes and DR. In addition, 50
samples of both sexes from healthy individuals (the
control group) between the ages of 40 and 80 years
were taken. Each person's descriptive data (name, age,
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sex, height, weight, and the history of diabetes and
other diseases) were collected.

Ethical approval

The consent of all patients to take blood samples for
the study was obtained from them orally. additionally,
received consent for this study from the Scientific
Committee for Research on November 30, 2022.

Statistical analysis

Descriptive data analysis methods such as frequencies,
percentages, Mean, and Standard deviation were used.
Independent samples T-test, Monte Carol test (MCP),
and ROC . In the test, a significance threshold of <0.05
was chosen. The SPSS 26.0 application was used to
examine current data.

Results

Age features of patients and control by Gender

Table 1 shows that, with a percentage of 36-38% out of
100 patients, the majority of diabetic patients without
retinopathy (DWR) and diabetic retinopathy patients
are between the ages of (50-59) years. Age and gender
do not statistically differ between the patient group
and control group in the current study (p value<0.05) .

Creatinine, Uric acid, and HBA1C results, however,
show (NS) (p >0.05) between them.

Parameters Patients group compared with the P DR compared with DWR P
control (Mean * SD) value (Mean £ SD) value
Patient group Control DWR DR
No. 100 No. 50 No. 50 No. 50
eGFR 99.59+16.778 108.96%12.899 0.001 102.5616.472 96.62%16.712 0.076
Urea 29.41+8.148 25.96+7.421 0.013 26.50%7.278 32.32+8.086 0.0001
Creatinine 0.730+0.188 0.633+0.134 0.0001 0.7240+0.177 0.7374+0.201 0.723
Uric acid 4.35+1.28 4.014+0.861 0.057 4.35%1.28 4.250+1.254 0.058
F.B.G 184.19+72.849 92.90+10.028 0.0001 169.80£75.718 198.58+67.574 0.047
HbAlc 7.103+2.307 4.809+0.568 0.0001 8.3568+1.475 8.1432+2.373 0.58
PTX3 30.580+10.676 12.761%2.755 0.0001 21.675%4.875 39.486+6.688 0.0001

Age DWR(n=50) DR(n=50) Control (n=50)

range

(Years) | M F Total M F Total M F Total

(40-49) | 10 B 18 6 1 7 6 1 7
(20%) | (16%) | (36%) 12%) | %) (14%) 12%) | %) (14%)

(50-59) | 12 7 19 10 3 18 10 B 18
(4%) | (14%) | (38%) 20%) | (16%) | (36%) 20%) | (16%) | (36%)

60-69) | 6 2 8 9 3 17 9 B 17
(12%) | (4%) (16%) (18%) | (16%) | (34%) 18%) | (16%) | (34%)

(70-80) | 2 3 5 5 3 B 5 3 B
(4%) (6%) (10%) 10%) | (6%) (16%) (10%) | (6%) (16%)

Total 30 20 50 30 20 50 30 20 50
(60%) | (40%) | (100%) | (60%) | (40%) | (100%) | (60%) | (40%) | (100%)

P- MCP=.347 MCP=727 MCP=.547

Value P>0.05 (NS) P>0.05 (NS) P>0.05 (NS)

(MCP)*

Table 1: Distribution of studied groups according to Age (Year)
groups by Gender.

PTX3, GFR, UREA, Creatinine, Uric acid, FBG, and
HBA1C comparison between study groups

According to the information in Table (2), the patient's
levels of urea, creatinine, FBG, HBA1C, and PTX34
increased when compared to the healthy control
(29.41#8.148, 0.730+0.188, 184.19+72.849, 7.103+2.307
and 30.580+10.676). These differences were statistically
significant (P>0.01) in a large way. However, the
patients' respective Uric Acid values of (29.41%8.148)
and (4.35*1.28) showed that these differences were
(NS) (P>0.05). Additionally, the mean SD of eGFR
(99.59£16.78) was (HS) lower in patients compared to
controls.

Additionally, the results revealed an increase in the
mean * SD level in Urea, FBG, and PTX3 (29.41£8.148,
184.19+72.849, and 30.580+10.676, respectively) when
contrasting the DR with the DWR groups. These
variations were highly significant (P>0.01). eGFR,

Table 2: Comparison between the patient group and control
group of the biochemical parameters.

Receiver operating characteristic (ROC) curve of PTX3
in the Patients comparison to the control

In the table (3) and Fig.(1): The (ROC) curve of the level
for PTX3 among the patient group with the Control
group shows that the cut off value of PTX3 (>3.02) with
70% sensitivity, 100% specificity. Also, PTX3 had
Highly significant (P<0.01 HS) and Area Under the
curve (AUC) = 0.936.

Variables Cut-off Sensitivity Specificity Accuracy AUC
value % %

PTX >3.02 70.00 100.00 0.7000 0.936

Table 3: Receiver Operating Characteristic Curve analysis (ROC)
of PTX3 pg/ml.

PTX3
100|—
80—
: Sensitivity: 70.0
Specificity: 100.0
= 60 [criterion: >3.02
= B
= =
f=
3 =
40+
20
B AUC = 0.936
B P < 0.001
o T
0 20 40 60 80 100

100-Specificity
Figure 1: ROC curve of PTX3 among the patient group with the
Control group.

In our study, 45.3% of infants weighed 1000 to 1500
g, 33.1% weighed more than 1500 g, and 21.6% weighed
less than 1000 g. The results of patient characteristics,
complications of prematurity and the need for oxygen
and respiratory ventilation in the intervention and
control groups are shown in Tables 1-3.

Discussion

In table (1) the study's findings agree with those of
Yaseen, et al., who found that T2DM was most
prevalent in the age range (41-65) years old, which is
the majority among both genders [9]. Moreover, the
results of the study are consistent with those of
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Annani-Akollor et al., who found that all diabetic
illnesses, including diabetic retinopathy, increased
with age (51-70 vyears) [10]. The findings were
consistent with those of Karatas et al., who found that
age and gender did not have statistical significance
(NS) for people with diabetes [11]. Furthermore, people
who are 45 to 64 years old are most likely to develop
diabetes. Age alters or impairs the beta cell's capacity
to compensate for increased insulin resistance, reduces
insulin sensitivity, and alters or impairs the
pathophysiology of glucose intolerance in the elderly
[12].

In table (2) The patients with diabetic retinopathy
showed a greater link with urea and RBP4 (» >0.01) and
were positively connected with FBG (P = 0.04),
according to Takele et al. Sullivan et al. concurred that
there was no correlation between diabetic retinopathy
and eGFR, creatinine, and uric acid. Moreover, there
was no statistically significant difference in HBA1C
between diabetics with and without retinopathy (p >
0.05) [13]. These results are in line with the study by
Sullivan et al., who noted that patients with diabetes
had lower GFR than those in the control group, and
that this difference had a high statistical significance
(HS) (P>0.01) [14]. The interaction between
hemodynamics and metabolic factors can be impacted
by elevated blood sugar levels. The activation of
intracellular cytokines, the (PKC) protein kinase C
enzyme, and cytokines as a result of abnormal glucose
metabolism elevate intrarenal pressure, increase
vascular permeability, and lower eGFR [15]. While
Babaliche et al findings indicating the rise in the
percentage of (GFR) when comparing diabetic
retinopathy patients (DR) with patients without
retinopathy (DWR) was not statistically significant
were supported by the results, the results were also
consistent with those findings (NS) [16]. The results
were in agreement with those of Zhuang et al., who
found a statistical (HS) between the urea levels in
patients and the control group [17]. The results
confirmed what Omar et al. had found, which was that
urea levels in DR were higher than in control (HS).
Although it's possible that elevated urea levels are a
risk factor for the condition, other factors, such as
blood sugar control and cholesterol levels, additionally
have a big effect on diabetic retinopathy [18]. The
difference in creatinine between the control and
patient groups was (HS), which is consistent with the
conclusion reached by Kocak et al.. [19]. Damage to the
blood vessels in the kidneys may occur when blood
glucose levels in diabetics are not under control.
resulting in the disease known as diabetic nephropathy.
The kidneys' capacity to remove wastes like urea and
creatinine can be hampered by diabetic nephropathy,
which can raise blood levels. Because impaired kidney

function is a common side effect of uncontrolled
diabetes, an increase in urea and creatinine levels in
people with diabetes may be a sign of this condition.
These markers are frequently used to monitor the onset
of diabetic nephropathy and the state of the kidneys in
general [20]. It is crucial to remember that factors other
than diabetic nephropathy, such as dehydration, some
drugs, or liver disease, can also contribute to a rise in
urea and creatinine levels. Therefore, healthcare
professionals may use additional tests like (eGFR) and
urine albumin-to-creatinine ratio to assess kidney
function and determine the underlying cause of the
elevated levels. The risk of renal failure can be
decreased by leading a healthy lifestyle, managing
blood pressure and blood sugar, and preventing or
slowing the development of diabetic nephropathy.
Therefore, it is essential for people with diabetes to
collaborate with their healthcare provider to manage
their condition and regularly check their kidney
function [21].

However, when comparing patient results from (DR) a
nd (DWR), Tomita et al. found that there were no statis
tically (S) differences between the two groups in terms
of creatinine levels, supporting their conclusion [22] .
The results of the current study are consistent with
those of Hameed et al., who found no statistically
significant (NS) differences between the control group's
uric acid levels and those of the DR with DWR [23] .

These findings back up those of Omar et al.,, who
demonstrated that the difference between diabetic
patients and controls in fasting blood sugar levels was
statistically significant (HS) [24] .This was supported by
Huang et al., who found that DR patients had higher
fasting blood glucose levels than diabetics without
retinopathy, and that this difference was statistically
highly significant (HS) [25]. Diabetic retinopathy is a
condition where there is damage to the small blood
vessels in the retina due to high blood sugar levels. FBG
concentrations and DR have a strong correlation with
one another. Advanced glycation end products (AGE)
are produced more frequently in uncontrolled diabetes
with persistent hyperglycemia. that promotes the
development of DR [26]. These findings are consistent
with those of Jabbar J. et al., who found that the HBAlc
was higher in diabetes patients than in the control .
Along with an increase in FBG, the amount of glycated
hemoglobin also increases. HbAlc is a consistent
marker of glucose management across the average 120-
day lifespan of red blood cells [27] .

Additionally, Reid et al.'s study concurs with this one
and demonstrates that the HbAlc at follow-up had no
effect (NS) on the development of diabetic retinopathy
when compared to the DWR [28]. The current study
discovered that PTX3 levels were positively correlated
with the severity of DR, with higher levels observed in
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patients with more advanced stages of the disease, and
this finding was consistent with Chodkowski et al., who
found that patients with DR had increasing PTX3 levels
that were significantly higher than control subjects
without DR [3]. Diabetic retinopathy (DR), an eye-
related microvascular complication of diabetes, has
been connected to inflammation, oxidative stress,
Angiogenesis, and pentraxin 3 (PTX3), a protein
involved in the innate immune response and has been
found to be associated with diabetic retinopathy [29].
Inflammation is a key contributor to the development
of DR . the PTX3 may to the development of DR by
promoting oxidative damage to retinal cells by
inhibiting antioxidant pathways that protect retinal
cells from oxidative damage [30]. PTX3 has been shown
to be involved in the regulation of angiogenesis, the
process by which new blood vessels are formed.
Abnormal angiogenesis is a key feature of DR, and it is
thought that PTX3 may contribute to this process by
promoting the growth and proliferation of new blood
vessels in the retina. This can lead to the formation of
abnormal blood vessels that can leak or bleed, causing
damage to the retina [31].
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