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Abstract. - OBJECTIVE: This study was aimed
at investigating the role of serum asprosin level
in diabetic retinopathy pathogenesis and differ-
ential diagnosis diabetic and non-diabetic reti-
nopathy.

PATIENTS AND METHODS: The cross-sec-
tional study was conducted between May 2021
and August 2021. A total of 21 subjects with di-
abetic retinopathy, 21 subjects with non-diabetic
retinopathy, 21 subjects with type 2 diabetes mel-
litus (T2DM) without retinopathy and 21 healthy
controls were included in the study. Biochemi-
cal parameters, serum asprosin, serum IL-6 and
TNF-a levels were measured in all participants.

RESULTS: Fasting blood glucose (FBG),
HbA1c, HOMA-IR and LDL levels were higher in
diabetic patients than non-diabetic. The blood
asprosin levels were higher in the diabetic reti-
nopathy group compared to the healthy control
group (p=0.001), T2DM without diabetic retinop-
athy (p=0.010), and non-diabetic retinopathy
group (p=0.043). There is a significant positive re-
lationship between asprosin level and high FBG,
HbA1c and HOMA-IR scores.

CONCLUSIONS: Serum asprosin level is sig-
nificantly increased in DRP group than others. A
high asprosin level might be a risk factor for the
development of diabetic complications, such as
diabetic retinopathy. These findings suggest that
the measurement of serum asprosin level may
support clinicians in determining the risk of DRP
development.
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Introduction

Diabetic retinopathy (DR) is one of the main
reasons of vision loss as a result of uncontrolled

blood glucose regulation and is one of the chronic
complications of diabetes that eventually lead to
blindness'. The only way to prevent vision loss
due to diabetic retinopathy is to catch and treat
patients in the prediabetes period and to keep their
blood sugar under control and to follow them reg-
ularly. It is predicted that the number of patients
with diabetic retinopathy in the United States will
be 16.0 million in the coming years, and more
than 3 million of them will suffer vision loss?. The
benefit of tight glycemic control has been evident
in large clinical trials that have been conducted**.

Hyperglycemia causes the formation of gly-
cation end products (AGEs) by activating various
alternative glucose metabolism processes. Harmful
substances resulting from these alternative routes
cause vascular endothelial dysfunction and impair-
ment of vascular permeability and microvascular
occlusions by activation of cytokines. Retinal isch-
emia with microvascular occlusion leads to the for-
mation of intraretinal microvascular abnormalities
(IRMA) and neovascularization®.

Although inflammation, apolipoprotein, vita-
min D, oxidative stress and genetic factors are seen
as factors in the etiopathogenesis of DR. It has been
stated that many hormonal effects may play a role’.

Asprosin is a hormone whose effect on glucose
metabolism was recently discovered®. Asprosin is
a protein consisting of 140 amino acids that is se-
creted from white adipose tissue in the event of
hypoglycemia, stimulating gluconeogenesis from
the liver and preventing hypoglycemia. The fact
that Asprosin causes hyperglycemia and hyper-
insulinemia in rat studies supports this hypothe-
sis®®. In a study'’, it was found that the increase
in serum asprosin levels increased in proportion
to glycemic indexes and insulin resistance (HO-
MA-IR).
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Considering this information, to the best of our
knowledge, we are the first to study how asprosin
levels in the blood of participants diagnosed with
diabetic retinopathy, non-diabetic retinopathy and
diabetes but without retinopathy are affected.

Patients and Methods

This cross-sectional study was performed in the
Department of Endocrinology and Ophthalmolo-
gy clinics between May 2021 and August 2021,
in accordance with the Helsinki Declaration and
after the Ethical Research Committee Approval
(27.05.2021, IRB number: 07/04). Informed con-
sents were obtained from all patients. We includ-
ed total of 184 participants, including 21 patients
diagnosed with Type 2 diabetes mellitus (T2DM)
without retinopathy, 21 patients with diabetic reti-
nopathy (DRP), 21 patients with non-diabetic reti-
nopathy (non-DRP) and 21 healthy controls. Type
2 diabetes mellitus (T2DM) was diagnosed by an
endocrinologist according to the American Dia-
betes Association guidelines. Participants aged
40-75 years old were defined as eligible for the
study. T2DM was diagnosed based on either the
fasting plasma glucose (FPG) of >126 mg/dL (7.0
mmol/L) or 2-h PG >200 mg/dL (11.1 mmol/L)
during OGTT or glycated hemoglobin (HbAlc)
> 6.5% (48 mmol/mol), or in a patient with clas-
sic symptoms of hyperglycemia or hyperglyce-
mic crisis, a random plasma glucose >200 mg/dL
(11.1 mmol/L)".

Diabetic retinopathy group was defined as
patients with T2DM and retinopathy. Initially,
patients were evaluated by the endocrinologist
for the diagnosis of T2DM, and the diagnosis of
T2DM was confirmed by the endocrinologist. The
diagnosis of DRP was made by two ophthalmol-
ogists using an international scale'?. Non-diabetic
retinopathy groups defined as, patients with ret-
inopathy and without diabetes mellitus. Firstly,
the diagnosis of diabetes mellitus in patients was
ruled out by the endocrinologist. Diagnosis of
non-DRP was confirmed by two ophthalmologists
taking into account absence of DRP diagnostic
criteria. T2DM group was defined as patients with
T2DM and without any retinopathy. The diagno-
sis of T2DM was confirmed by endocrinologist;
in addition, two ophthalmologists confirmed no
signs of retinopathy in patients. The control group
consisted of healthy volunteers who did not report
diabetes mellitus, retinopathy and any chronic
disease. It was confirmed by the endocrinologist
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and ophthalmologist that the participants in the
control group did not have diabetes mellitus and
retinopathy.

Exclusion criteria included any other ocular
diseases, systemic infection, malignancy, anoth-
er type of diabetes than T2DM, steroid treatment
and metabolic and endocrine diseases which can
affect glucose metabolism.

Data Collection

Demographic characteristics and biochemi-
cal data of the participants were recorded. An-
thropometric measurements of the participants
were made and recorded by the same researcher.
Body mass index (BMI) was calculated using
the conventional Quetelet formula (BMI= kg/
m?). Overnight fasting three different venous
blood samples (5 cc) were collected. Within 1
hour, a blood sample was sent to the clinical
laboratory center of Firat University Hospital
for further examination of the biochemical pa-
rameters. Biochemical parameters were mea-
sured using an automatic biochemical analyzer.
Another blood sample was used for hemogram
analysis. Five-milliliter blood (5 mL) sample
was obtained for analyses of asprosin, TNF-a
and IL-6. These samples were centrifuged at
5°C at 3,000 rpm and were stored at -20°C for
further analyses.

Analyses of the Cytokine and Asprosin

Blood samples taken into tubes with apro-
tinin were centrifuged and stored at -20°C. Se-
rum asprosin levels were measured using En-
zyme-Linked Immunosorbent Test (ELISA) kits
(Code: 201-12-9252) (Bioassay Technology
Laboratory Shanghai, China). TNF-o and IL-6
concentrations were assayed by ELISA kits (YL
biont, Shanghai, China) according to the manu-
facturer’s protocols.

Statistical Analysis

IBM SPSS 22 (Armonk, NY, USA) statisti-
cal package program was used for this study.
Shapiro-Wilk test was used for the distribution
of continuous data. Descriptive data mean = SD
for normally distributed continuous variables,
median (quartile 1-quartile 3) for non-normal-
ly distributed continuous data, and number (n)
and percentage (%) for categorical variables.
In the comparison of independent groups, One-
Way Anova test was used for normally distrib-
uted continuous data, and Kruskal Wallis test
was used for non-normally distributed continu-
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Table I. Demographic, and laboratory data of the groups included in the study.

Variables Control group T2DM without RP DRP Non-DRP p-value
(n=21) (n=21) (n=21) (n=21)
Sex (female/male) 6/15 12/9 9/12 10/11 0.305
Age (years) 42.70:7.55 56.05:10.54 6024938 6100633 <0.001
BMI (kg/m?) ___ 26.33:3.47 29.52:2.61 28.00:3.92 26.912.36 0.009
HbAlc (%) 5.19:0.61 9512332 0.8342.48 554042 <0.001
87.00 177.00 175.00 90.00
FBG (mg/dl) g 50,95 50) (123.00-210.50) (132.00-242.50) 8450-101.00) 0001
HOMA-IR 180 (094-2.21) 5.80 (2.54-1024) 6.30 (3.99-19.17) 150 (1.15-2.50) _<0.001
T.Chol. (mg/dl) _ 188.2430.50 192.57436.76 189.67053.85 169.05044.75 0.265
LDL (mg/dl) __ 108.6221.47 12741531.19 110.1339.86 96.5230.66 0.021
o 123.00 148.00 138.00 121.00
Triglyserit (mg/dl) - o5 50_171 50) (113.50-190.50) (105.50-262.00) ©0150-164.00) 0204
VLDL (mg/idl) 2600 (17.6042.30)  29.60 (23.0039.30) _ 27.00 (21.00-60.00) _ 25.00 (17.00-37.00) 0411
Dvit 7340 (1636:2925)  17.40(10.0522.93) 1240 (7.75-1730) 1620 (8.05-19.60) 0.003
AST (mg/dl) 1900 (17.0023.50)  19.00 (1650-24.50) 1600 (15.0020.30)  25.00 (17.50-31.00) 0.021
ALT (mg/dl)  19.00(14.0029.50)  25.00 (16.0032.00) _18.00 (14.00-26.50) _ 21.00 (15.00-32.00) 0.462
Tigb (g/dl) T4.90+1.13 13712178 13082179 13.0422.18 0.003
PLT (*1000/al)  238.62243.01 2688242579 3753318487 3773826043 0.129
BUN (mg/dl)  29.1955.24 33.0508.48 471951532 477151692 <0.001
Creatinine (mg/dl) 0.8420.00 0.7820.15 T.06£035 120£0.54 0.000
Tosuline 720 (3.85-1010) _ 12.10 (3.0620.60) _ 22.70(8.1528.60) 700 (5.20935) _<0.001
L6 (ng'L) 395.00 368.00 432.00 366.00 0013
(264.50-410.00) (274.00-415.50) (295.50-557.50) (335.50-473.50)
1055.77 1268.70 1236.60 180757
TNF-a (ng/mD) g1 99.1187.85) (909.08-1530.23) (1242.70-224400)  (151230-3149.61) 0001
Asprosin (ng/ml) 2549 (21.04-37.74) 2822 (21.644245) 5745 (23.76-56.79) 3849 (23.76-56.79) 0.005

FBG: fasting blood glucose.

ous data. Bonferroni test was used for post-hoc
analysis. Statistical significance, p-value was
<0.05.

Results

The characteristics of participants are shown
in Table 1. Compared with the participants with
non-DRP and control group, the T2DM with-
out RP and diabetic retinopathy groups had
significantly higher BMI, HbAlc, glucose,
HOMA-IR, LDL, triglyceride, platelet, insu-
lin levels. Compared with the participants with
T2DM and control group, the DRP and non-
DRP groups had significantly higher urea, cre-
atinine, IL-6 and TNF-a levels. Compared with
DRP to non-DRP, diabetic retinopathy group
had significantly higher HbAlc, glucose, HO-
MA-IR, triglycerides, platelet, IL-6 levels and
significantly lower AST, and TNF-a levels than
non-DRP group (Table I).

The levels of serum fasting asprosin level
was also significantly higher in patients with
diabetic retinopathy group than other groups

(p=0.005). The blood asprosin levels were
higher in the diabetic retinopathy group com-
pared to the healthy control group (»p=0.001),
T2DM without diabetic retinopathy (p=0.010),
and non-diabetic retinopathy group (p=0.043).
The blood asprosin level was not significantly
difference between non-diabetic retinopathy,
T2DM without retinopathy, and control groups
(Figure 1).

We compared the serum fasting asprosin lev-
el with demographic and biochemical parameters
between the groups (Table II). When the obtained
data were analyzed, fasting asprosin level was
positively correlated with creatinine, but neg-
atively correlated with LDL and BUN levels in
the control and T2DM groups without retinop-
athy. The fasting blood asprosin level was not
associated with parameters of variables both in
participants with diabetic retinopathy and non-di-
abetic retinopathy patients. When the correlation
between asprosin level and other parameters is
examined without dividing all data into groups,
there is a significant positive relationship between
asprosin level and FBG, HbAlc and HOMA-IR
scores (Table II).
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Figure 1. Asprosin level by groups (multiple comparison p-value=0.005, binary comparison p-value: a-b: 0.043; a-c: 0.010;

a-d: 0.001; b-c: 0.552; b-d: 0.131; c-d: 0.355).

Discussion

It has been shown that asprosin can increase
insulin resistance in skeletal muscle by reducing
insulin signaling and increasing inflammation and
endoplasmic reticulum stress. Recent scholars'
have focused on the relationship between asprosin
and hyperglycemia because of this effect. Current
studies'*'® reported that asprosin levels are asso-
ciated with glucose and lipid metabolism, obesity
and metabolic-related diseases and its concentra-
tion is higher in hyperglycemic patients compared
to healthy individuals.

The current study showed that serum asprosin
level is significantly higher in diabetic retinopathy
than other three groups. On the other hand, there
was no significant difference between the T2DM
without retinopathy group and the non-DRP and
control groups. Most studies'*'>!"! reported that
asprosin level is higher in diabetic patients than
control (non-diabetic healthy) groups. Consequent-
ly, it reflects the strong relationship between as-
prosin and hyperglycemia. Considering the above
literature data, asprosin levels are expected to be
higher in T2DM patients compared to the control
group, but in the current study, no significant dif-
ference was found between the T2DM without ret-
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inopathy group and control group. This study data
contradicts previous studies. Gozel et al'® reported
that serum asprosin level increased in newly diag-
nosed T2DM and its level decreased significantly
after metformin treatment. In this study, all T2DM
patients have under antidiabetic treatment. Diabe-
tes treatment may be the reason for the contradic-
tory between the current study and the literature.
This study was focused on the relationship be-
tween serum asprosin and diabetic retinopathy and
the role of asprosin in differential diagnosis between
diabetic and non-diabetic retinopathy. The current
study showed that serum asprosin level was posi-
tively associated with FBG, HOMA-IR and HbAlc
levels. Wang et al'® found that plasma asprosin
concentration was positively correlated with FBG,
PBG, HbAlc and HOMA-IR, similar to our study.
The current study and previous literature data have
shown that there is a relationship between increased
asprosin level and high FBG, HbAlc and HO-
MA-IR scores. These findings suggested that there
is a relationship between increased asprosin level
and uncontrolled diabetes. It is known that diabetic
complications are closely related with uncontrolled
glucose levels. In the current study, we showed that
serum asprosin level is associated with diabetic
complication, such as retinopathy. In the literature,
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Table Il. Correlation analysis between possible affecting factors and asprosin concentrations by groups.

Total (without

Control T2DM without RP DRP Non-DRP SR e
r P r P r P r P r P

Age (years) 0.048 0.842 0.127 0.583 -0.068 0.768 -0.128  0.581 0.202 0.067
BMI (kg/m?) -0.010 0.965 0.022 0.924 0.016 0.946 -0.399  0.073 -0.125 0.257
FBG (mg/dl) 0.411 0.065 0.172 0.455 0.035 0.882 0.272 0.233 0.336 0.002
HOMA-IR 0.057 0.805 -0.100 0.668 0.058 0.803 0.299 0.187 0.246 0.024
HbA1lc (%) 0.238 0.299 0.141 0.541 -0.034 0.885 -0.145 0.531 0.242 0.027
Insuline 0.016 0.944 -0.100 0.667 -0.134 0.561 0.282 0.215 0.176 0.109
T. Chol (mg/dl) 0.134 0.563 -0.262 0.252 0.100 0.666 -0.052  0.822 -0.109 0.322
Triglyceride (mg/dl)  0.041 0.859 0.215 0.350 -0.203 0.378 -0.228  0.320 0.045 0.686
LDL (mg/dl) 0.263 0.249 -0.454 0.039 0.010 0.966 -0.037  0.872 0.086 0.436
VLDL (mg/dl) 0.065 0.780 0.185 0.421 -0.077 0.740 -0.249  0.276 0.001 0.999
BUN (mg/dl) -0.519 0.016 0.076 0.744 -0.170 0.461 -0.054  0.817 0.194 0.077
Creatinine (mg/dl)  0.471 0.031 0.156 0.500 -0.204 0.375 0.090 0.697 0.138 0.210
TNF-a (ng/ml) 0.112 0.628 0.035 0.880 0.393 0.078 0.007 0.977 0.198 0.071
IL-6 (ng/L) -0.136 0.558 -0.237 0.301 0.101 0.662 -0.196  0.394 0.080 0.468
Hb (g/dl) 0.059 0.799 0.109 0.637 -0.256 0.263 -0.004  0.986 -0.214 0.051
Plt (*1000/pl) -0.296 0.193 -0.120 0.603 0.271 0.235 -0.135  0.560 0.015 0.896

Total: correlation between asprosin level and other variables without groups.

two different studies'”° reported that elevated serum
asprosin level is associated with diabetic nephropa-
thy. Oruc et al*! reported that serum asprosin level is
higher in diabetic retinopathy patients than patients
without DRP. The possible relationship between di-
abetic complications and serum asprosin level ob-
tained in the current study is compatible with current
literature data. Current study data and literature data
suggest a relationship between diabetic complica-
tions and serum asprosin level.

Another hypothesis of the study was wheth-
er serum asprosin level could have a role in the
differential diagnosis of DRP and non-DRP. The
current study showed that serum asprosin lev-
el is higher in DRP group than non-DRP group.
In the literature, there is no study on the role of
asprosin in the differential diagnosis. Literature
data showed that increased asprosin levels were
associated with increased FBG, hbAlc and lipid
levels. Based on these data, it was thought that
there was a relationship between asprosin and un-
controlled diabetes, and as a result, it arranges the
way for diabetic complications. This hypothesis
is supported by the study showing that asprosin
levels decrease in newly diagnosed diabetes pa-
tients who are treated. The fact that asprosin level
was higher in patients with diabetic retinopathy
compared to non-DRP patients in the current
study suggested that there may be a relationship
between asprosin and diabetic complications and
that it can be used in the differential diagnosis. Al-
though the obtained data support the relationship

between asprosin and diabetic complications, the
literature data is insufficient to provide definitive
evidence. A limited number of pathways were al-
ready unveiled although much more research is
needed to better understand the therapeutic poten-
tial of asprosin in the diabetic complications.

Limitations

One of the limitations of this study is that it is
single-center and the number of patients is small.
Ignoring the stage of the disease in the diabetic ret-
inopathy patient group is another limitation of the
study. Factors that may affect diabetic complica-
tions (duration of illness, medication use, compli-
ance with treatment, etc.) could not be standardized.
Finally, different lifestyle factors and comorbidities
relevant to the disease were not considered, which
might potentially influence the results.

Conclusions

High asprosin level is associated with diabetic
retinopathy and no relationship with non-diabetic
retinopathy. A high asprosin level might be a risk
factor for the development of diabetic complica-
tions such as diabetic retinopathy. Increased as-
prosin level may be due to hyperglycemia, insu-
lin-resistant and worse diabetic complication such
as diabetic retinopathy. Our data indicate that in
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future studies, investigating the effect of aspros-
in-lowering treatments on diabetes complications,
such as diabetic retinopathy, is needed.
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