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BACKGROUND: The primary cause of blindness in diabetics is diabetic retinopathy (DR), the most common microvascular
complication of diabetes, and visual impairment. Visfatin is an adipocytokine that aids in insulin activity during gestational
diabetes and pregnancy.

AIM: This study aimed to estimate serum visfatin levels in DR, proliferative (PDR), non-proliferative (NPDR), and healthy sub-
jects (HS).

MATERIALS AND METHODS: A 120-patient case-control study with a history of T2DM for more than 5 years as well as
30 healthy subjects enrolled in the study. Patients group divided into three sub-groups, DM, PDR, and NPDR. Visfatin levels
were measured using a commercially available enzyme-linked immunosorbent assay kit. Triglyceride (TG), serum cholesterol
(TC), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C) levels and glycated haemo-
globin (HbA1c) were assessed.

RESULTS: The PDR patients and patients with poor glycemic control showed significantly increased visfatin levels compared
with the HS group and T2DM patients without DR. The TC, TG, and DR group’s LDL-C levels were noticeably higher and signif-
icantly greater in PDR than in the group of HS.

CONCLUSION: Visfatin levels have been linked to both the severity and existence of DR. and more in patients with poor
glycemic control. Elevated lipids were associated with DR risk.
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OBOCHOBAHME. OCHOBHOV NMPUYNHON CNENOTHI Yy NaLMeHTOB C caxapHbiM auabetom (Cl) aBnaeTcs guabetnyeckas
petnHonatua (JP) — Hanbonee pacnpocTpaHeHHOE MUKPOCOCYANCTOE oc/ioKHeHNe C[1 — n HapyLlleHne 3peHus. Buc-
baTUH — 3TO aAMNOLMTOKMH, KOTOPBIN CMOCOOCTBYET akKTUBHOCTY MHCYNIMHA NPU recTalioOHHOM frabeTe u 6epemeH-
HOCTW.

LENb. Llenbto faHHOro nccnefoBaHysa O6b10 OLEHNTb YPOBHU BUChaTVIHA B CbIBOPOTKE KpoBUM y naumeHtoB ¢ CIl 2 Tuna
(CO2), nponndepatmsHon [P, HenponndepatusHom [P 1 y 300poBbIx nuL,.

MATEPUWAIJIbl U METO[bI. B nccnegoBaHuy npuHsanu yyactre 120 nayneHToB ¢ uctopuven C12 6onee 5 net v 30 3g0po-
BbIX YYaCTHUKOB. [pynna nauneHToB Obina pa3fgeneHa Ha Tpu nogrpynnbl: CA2, ¢ nponudepatuBHom 1 ¢ Henponudepa-
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HOro aHanu3a. bbin oueHeHbl ypoBHU Tpurnuuepugos (TT), obwero xonecteprHa (OX), xonecTtepuHa NUMNONPoOTENHOB
HU3Koi nnoTHocTu (JIMHM), xonectepnHa NMNONPOTEMHOB BbICOKON nnoTHOCTY (JIMBIM) u rMuKrnpoBaHHOTO reMmornobuHa
(HbA,).

PE3YJIbTATDI. Y nauneHToB ¢ nponvdepaTiBHON [P 1 NAUMEHTOB C MJIOXUM FIMKEMUYECKUM KOHTpOJIEM Habnoaanocb
3HaUMTENbHOE MOBbILIEHUE YPOBHel BrchaTVHa MO CPAaBHEHUIO C TPYNMO 30POBbIX KOHTpoeln 1 nauneHTamu ¢ C12 6e3
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BACKGROUND

Diabetic retinopathy (DR) is one of the most prevalent
micro-vascular side effects of diabetes and is the main
cause of blindness and visual impairment. The main risk
factors for DR are increased diabetes mellitus DM dura-
tion and poor glycemic control [1]. The DR normally has
two phases, the first is Diabetic retinopathy with non-pro-
liferative aspects (NPDR) and proliferative aspects (PDR).
The PDR includes neovascularization elements, vitreous
fluid bleeding, and new blood vessels that sprout on
the surface of the retina and may bleed. There are no symp-
toms in DR, however, they are detected only through a reti-
nal photograph, the three NPDR stages are mild, moderate,
and severe [2, 3].

Visfatin first called a pre-B cell colony-enhancing fac-
tor (PBEF), appeared to induce the production of the pro-
inflammatory cytokines in human monocytes and may
function as a growth factor to stimulate cellular growth,
proliferation, and cellular differentiation. Crucially, visfa-
tin (PBEF) was discovered in the peri-vascular fat of blood
vessels, such as the coronary artery or aorta, in both hu-
man and animal models. Given that it was dysregulated
in neutrophils and inhibited or delayed their apopto-
sis in experimental inflammation and sepsis, PBEF was
an inflammatory cytokine [4, 5]. Visfatin, with its insulin-
mimetic actions, was identified to be predominantly ex-
pressed. Visfatin is an adipokine that has been suggested
to have a role in glucose homeostasis due to its informed
glucose-lowering effect and plays a key role in the aetiol-
ogy of cardiovascular disease and insulin resistance [6, 7].
Visfatin produces hypoglycemia by inhibiting the release
of glucose from liver cells and promoting the usage
of glucose in adipocytes and myocytes. Visfatin attaches
to the insulin receptor at a location different from that
of the insulin. Visfatin is up-regulated by inflammation,
hyperglycemia, hypoxia, and so forth, and is down-regu-
lated by insulin [5, 8, 9].

There is still a great deal of disagreement over how
lipids contribute to the pathophysiology of DR. Serum li-
pid levels have been linked to DR, according to certain re-
search. While TC, TG, and LDL-c levels were positively corre-
lated with DR, HDL-C was found to be inversely correlated
with DR [10]. However, a recent large epidemiology study
found that lipid levels, including those of low-density LDL-C
and TC, were associated with a lower risk of DR in people
of Malay, Indian, and Chinese ethnicities. Furthermore, no
recognized differences between DR risk and lipid levels
have been discovered by other studies [11]. As a result, data
regarding the relationship between DR and serum lipid lev-
els have been erratic and ambiguous. The aim of this study
estimate serum of visfatin levels in Diabetic Retinopathy
patients DR (proliferative PDR and non-proliferative NPDR),
and to investigate the relationship between glycemic con-
trol and serum lipid levels in type two diabetes mellitus
T2DM at different stages of DR.

RESEARCH AIM

This study aimed to estimate serum visfatin levels in DR,
proliferative (PDR), non-proliferative (NPDR), and healthy
subjects (HS).

CaxapHbli1 anabet. 2024;27(5):480-486

doi: https://doi.org/10.14341/DM13165

OPUTMHAJIbHOE NCCNEAOBAHUME

MATERIALS AND METHODS

A Randomized case-control study, one hundred twenty
patients who were previously diagnosed to have T2DM more
than 5 years duration with age ranging from 18 to 64 years.
Patients group divided into three sub-groups, DM without
Retinopathy (DM), PDR, and NPDR.Thirty apparently healthy,
age-matched were enrolled in the study as healthy subjects
(HS) group which was conducted from January 2022 until
April 2022. Before this investigation, the patients had no
prior history of ophthalmological disorders. Individuals who
have a history or medical evidence of hypertension, ischem-
ic heart disease, and nephropathy, individuals who have
recently taken lipid-lowering drugs within the last three
months, chronic inflammatory disease, and any disease
predisposing to vasculitis were excluded. Protein urea was
excluded by simple dipsticks pot urine albumin-creatinine
ratio.

National diabetes center/Mustansiriyah University.

From January 2022 until April 2022

Diagnosis of the DR was done by an ophthalmologist
when the presence of scars from retinal photocoagulation
laser, cotton wool spots, microaneurysms, and/or retinal
haemorrhages was seen by slit lamp examination.

Each patient and member of the HS group had 10 ml
of blood extracted during the morning after at least
an eight-hour overnight fast, all measurements were taken,
HbA1c was performed using the HPLC method, and
an automated chemical analyzer determined the lipid pro-
file. An enzyme-linked immunosorbent assay (ELISA) kit was
used to measure the serum visfatin levels.

The research was conducted in line with the Helsinki
Declaration. Obtained informed consent from all participants
before their involvement. Furthermore, the study received
ethical approval from the ethics committee of the National
diabetes center/ Mustansiriyah University.

The SPSS software (version 20, SPSS) was employed
in the data analysis. The results were presented as mean +SE.
A one-way ANOVA test was used to detect the significance
of differences among groups. Person correlation tests have
been used to distinguish the difference between variables.
Statistical significance was defined as a P value of <0.05.

The Ethics Committee conducted a comprehensive re-
view of the research report submitted by us on 22-11-2021.
The review process included an evaluation of the study’s
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objectives, methodology, participant recruitment proce-
dures, informed consent process, confidentiality measures,
and plans for data management.

Based on the information provided in the research re-
port and any supplementary materials submitted by the re-
searchers, the Ethics Committee determined that the study
protocol adequately addresses ethical considerations and
safeguards the rights and well-being of research partici-
pants. Additionally, the Committee assessed the potential
risks and benefits associated with participation in the study
and found them to be reasonable and justified.

RESULTS

Serum visfatin level for the three groups of diabetes,
DM without Retinopathy, Proliferative Retinopathy, and
Non-Proliferative Retinopathy was increased in comparison
to control with (P=0.0001) as shown in Table 1, but visfatin
level was more increased in patients with diabetic prolifera-
tive retinopathy in comparison to DM without Retinopathy,
and with Non-Proliferative Retinopathy.Describe any ad-
verse events that occurred during the medical intervention.
Any medical events (diseases, injuries, unscheduled surgical
interventions, etc.), laboratory and instrumental observa-
tions, which connects with the ongoing medical interven-
tion (preventive, diagnostic, therapeutic, screening) can not
be excluded, should be considered adverse. Note if no ad-
verse events occurred.

The HbA1c level for the three patient groups DM without
Retinopathy, PDR and NPDRwas significantly higher in com-
parison to control with (P=0.0001), as shown in table 1, but
HbA1c value was increased in patients having PDR in com-
parison to DM without Retinopathy and NPDR group.

Table 2 shows the correlation coefficient of visfatin with
HbA1C in all groups. The result of the correlation coefficient
showed the presence of a positive correlation between visfa-
tin with HbA1C in DM without retinopathy and PDR groups
(r=0.213, p<0.005), (r=0.153, p=0.004) respectively and nega-
tive correlation in the control group. The result of the correla-
tion coefficient showed the presence of no correlation between
visfatin with HbA1C in the PDR group as shown in Table 2.

Patients in the DR groups had lower HDL-C levels than pa-
tients with DM without retinopathy and controls (P<0.0001),
indicating that their lipid profiles were generally greater
than the healthy population’s. Additionally, the mean serum
concentrations of TC, LDL-C, and TG were significantly high-
er (P<0.0001) in the DR groups compared with the control
group. (Tables 3, 4, 5, and 6).

DISCUSSION

A recent study showed that visfatin stimulates migration,
invasion, and neovascularization in the chick embryo mem-
brane and the formation of new endothelial cells in humans.
Moreover, visfatin activates kinase signaling in endothelial
cells which in turn stimulates angiogenesis [12]. Also, visfa-
tin is claimed to promote cell migration that regulates vas-
cular endothelial growth factor, which is an important reg-
ulator for the angiogenesis of DR [13, 14]. This may explain
the role of visfatin in the pathogenesis of DR through the an-
giogenesis process, Visfatin is a marker of inflammation pro-
duced from the endothelial cells and promotes the release
of cytokines and chemokines like interleukin-6 in response
to pro-inflammatory stimulus and increased with progres-
sive -cell deterioration [15, 16].

Many studies have shown that Serum levels of adi-
pokines such as visfatin were found to be higher in the PDR
patients compared to control [17]. Indicating that visfatin
plays a main role in the pathogenesis of DR. The results
of this paper showed that the visfatin levels were elevat-
ed significantly in the PDR and NPDR patients compared
to control [18, 19].

Much evidence claims that visfatin can directly promote
endothelial dysfunction or act on the vascular cells through
oxidative stress and inflammation rather than a direct ef-
fect on the endothelial function to evoke the process
of the DR [20].

The DR was found to be increased significantly with
poor glycemic control as demonstrated by the CURES Eye
Study [21], this finding was also reached in this study where
DR in both types, proliferative and non-proliferative was
much higher in patients with poorly controlled diabetes

Table 1. Visfatin level and HbA1c in diabetes mellitus without retinopathy, proliferative retinopathy, non-proliferative retinopathy and healthy controls

groups.
Parameter DM (40) NPDR (40) PDR (40) HS (30) P-value
Visfatin (ng/mL) (19.35+1.53)>", (15.73+£1.210)¢ (22.65+1.646)° (5.97+0.914) 0.0001*
HbA1c (%) (5.08+0.120)3¢ (9.03%0.409)%f (8.04+0.100)9 (7.74+0.476) 0.0001*

a: state whether there is a significant difference between the DM without Retinopathy with Control; b: state whether there is a significant difference between
DM without Retinopathy with PDR; c: state whether there is a significant difference between the DM without Retinopathy with NPDR; d: state whether there
is a significant difference between the NPDR and with Control; f: state whether there is a significant difference between the NPDR with PDR; g: state whether

there is a significant difference between the PDR with Control.
* — P<0.05 is significant.

Table 2. Correlation of visfatin with HbA1c in all groups.

DM without NPDR PDR HS
retinopathy
r 0.213* 0.008 0.153* -0.165
HbA1c
P 0.005 0.971 0.004 0.486

* — P<0.05 is significant.
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Table 3. Cholesterol in diabetes mellitus without retinopathy, proliferative retinopathy, non-proliferative retinopathy and healthy controls groups.

Cholesterol (mmol/L) DM (40) N(ZE)R ZPO? (;Ig)
Meanz+SE 4.63+0.386 5.42+0.228 6.00+0.483 4.10+0.195
Range 2.90-9.80 2.50-6.38 2.00-10.20 2.58-6.00
P value compared to Control 0.309 0.001* 0.075
P value compared to PDR 0.462 0.782 24
P value compared to NPDR 0.021*
P value comparing All groups 0.002*

* — P<0.05 is significant

Table 4. Triglycerides in diabetes mellitus without retinopathy, proliferative retinopathy, non-proliferative retinopathy and healthy controls groups.

TG DM NPDR PDR HS

(mmol/L) (40) (40) (40) (30)
Mean+SE 1.57+0.140 2.20+0.203 2.62+0.273 1.09+0.08
Range 1.10-3.90 0.36-4.17 0.80-5.10 0.60-1.90
P value compared to Control 0.145 0.0001* 0.0001*
P value compared to PDR 0.019* 0.526
P value compared to NPDR 0.071
P value comparing All groups 0.0001*

* — P<0.05 is significant

Table 5. LDL-cholesterol in diabetes mellitus without retinopathy, proliferative retinopathy, non-proliferative retinopathy and healthy controls groups

LDLc DM NPDR PDR HS

(mmol/L) (40) (40) (40) (30)
Mean+SE 3.33+0.163 3.64+0.25 4.08+0.25 1.77+£0.13
Range 1.90-5.52 1.55-5.56 2.00-5.83 1.22-3.33
P value compared to Control 0.0001* 0.0001* 0.0001*
P value compared to PDR 0.615 0.724
P value compared to NPDR 0.080
P value comparing All groups 0.0001*

* — P<0.05 is significant

Table 6. HDL-cholesterol in diabetes mellitus without retinopathy, proliferative retinopathy, non-proliferative retinopathy and healthy controls groups.

HDL-c DM NPDR PDR HS

(mmol/L) (40) (40) (40) (30)
Meanz+SE 2.97+0.38 2.82+0.04 1.26+0.40 3.67£0.20
Range 0.10-7.40 0.96-1.55 0.10-7.10 1.40-4.28
P value compared to Control 0.0001* 0.250 0.989
P value compared to PDR 0.002* 0.606
P value compared to NPDR 0.0001*
P value comparing All groups 0.0001*

* — P<0.05 is significant
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patients and the results go with other study outcomes like
the Kumamoto study [18] . United Kingdom According
to prospective studies, good glycemic control (HbA1c <7%)
will reduce the incidence of development and progression
of the DR because tight control of blood glucose affects
micro and macro-vascular complications in diabetic pa-
tients [22].

As the HbA1c levels depend on the blood glucose con-
centration and as DM causes reduces in insulin levels, these
may lead to an increase in the atherogenic index of plasma
and insulin resistance values that progress to pancreat-
ic beta-cell dysfunction and this triggers visfatin release as
aninflammatory marker and initiation of retinopathy process.
So good glycemic control as early as possible when diabetes
is diagnosed is very important for diabetic patients to pre-
vent visual impairment due to the development of retinop-
athy. The data of this paper show that except for moderate
NPDR, the majority of T2DM patients with DR did not achieve
targeted glycemic control. Therefore, maintaining adequate
glycemic control may have some advantages in lowering
the risk of the development and progression of DR [23].

The presence and development of the DR are still sig-
nificantly influenced by glycemic control [24]. In addition
to the conventional approaches for determining the risk
of DR, serum visfatin levels may serve as novel biomarkers
since they were associated with the existence and sever-
ity of DR [25]. Finally, it is difficult to evaluate the impact
of the serum level of visfatin alone on different stages of DR
and the vitreous level of visfatin is needed to compare its
effect, and also a larger sample is more confirmative to verify
such results [26].

The relationship between cholesterol levels and DR has
been investigated in many studies, although the findings
have been conflicting. In contrastto T C, TG, and LDL-c levels,
which were favourably correlated with DR, a cross-section-
al study including 224 DM patients revealed an inverse
relationship between HDL-C levels and DR [19]. In a pop-
ulation-based cross-sectional investigation with 626 par-
ticipants, Gurlevik U. found a correlation between DR and
higher plasma levels of TG, LDL-C, and TC, and both studies
following the current study results [27].

According to the Finn Diane Study, individuals with pro-
liferative DR exhibited elevated levels of TC, LDL-C, and TG,
in contrast to their non-proliferative DR counterparts and
this goes parallel with our study finding [28].

We also observed that levels of TG, TC, and HDL-C were
risk factors for DR. TRIG, TC, LDL-C, and HDL-C values, on
the other hand, were not associated with DR. based on
what Chatziralli et al. Regression analysis was used in their
investigation, but it did not rule out the impact of additional
confounding variables. like underlying diseases, lipid-low-
ering drugs in contrast to our study, and this could be one
explanation for the discrepancy between their and our re-
sults [29].

Studies on the function of LDL-C in eye disease, particu-
larly DR, are deficient. Only one clinical trial has demonstrat-
ed a significant positive connection between LDL-C and DR,
suggesting that LDL-C is a sensitive measure for determin-
ing whether patients with DR will require laser treatment or
not [30].

The reason why dyslipidemia is considered a risk factor
for DR is still unknown. The following are some possible ex-
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planations for this. Inflammation, energy metabolism, and
oxidative stress may all play a role in the genesis and pro-
gression of DR disease [31, 32]. Based on specific studies, di-
abetes mellitus (DR) is classified as a chronic inflammatory
disease, indicating a potential involvement of lipid metabo-
lism in the inflammatory state of DR [33, 34].

A relationship between lower cholesterol and diabe-
tes Mellitus pro-inflammatory state. This correlation was
linked to overexpression of inflammatory markers, includ-
ing interleukin-6, vascular endothelial growth factor, and
tumour necrosis factor-a. Inflammation-mediated angio-
genic vitreous activity in DR was demonstrated by Rezzola
etal. [35].

The main supply of reactive oxygen within cells
and the site of oxidative damage are the mitochondria
and the development of DR is thought to be significantly in-
fluenced by reduced adenosine triphosphate concentration,
which is necessary for energy metabolism, and mitochondri-
al oxidative stress [36, 37].

Lipids have an impact on mitochondrial function
and phospholipids directly, which alters the lipid composi-
tion of cell membranes involved in the DR pathogenesis [38].

The dyslipidemia’s impact on DR at different stages has
been reported in many studies. The relationship between li-
pid levels and DR has been the subject of numerous clinical
and laboratory investigations, but the findings have been
conflicting. A study involving 224 DM patients revealed
that while CHOL, TG, and LDL-C levels were positively as-
sociated with DR, the HDL-C level was inversely correlated
with the condition. In comparison to patients with non-pro-
liferative DR, patients with PDR exhibited higher levels
of TC, LDL-C, and TG, which is also in line with the findings
of the current study [29].

There are certain restrictions on this study. Because
it was a case-control single-center study, our findings might
have been impacted by the lack of in-depth examination
of the eating and lifestyle patterns of the patients. A multi-
center, large-sample study is required to confirm the results.

CONCLUSION

Visfatin levels are more prevalent in patients with inade-
quate glycemic control and to be correlated with the severity
and existence of the DR. Elevated levels of lipids, particularly
TC, TG, and LDL-C, were found to be significant risk factors
for developing DR, indicating that a major contributing fac-
tor to the beginning of and progression of DR.
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