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Roles of elevated intravitreal IL-1p and IL-10 levels in proliferative diabetic
retinopathy

Chunjie Mao, Hua Yan

Purpose: To determine the roles of interleukin (IL)-1p and IL-10 in the vitreous of proliferative diabetic
retinopathy (PDR). Materials and Methods: Vitreous samples were obtained from 26 eyes of 26 patients
with PDR and from eight eyes of eight cases without PDR. The IL-1p and IL-10 concentration in the vitreous
was measured by using an enzyme-linked immunosorbent assay (ELISA). Results: Levels of IL-1 and IL-10 | DOI:
in vitreous were higher in PDR patients compared with control group. And there was significantly negative
correlation between IL-1p and IL-10 in control group (r = -0.795; P = 0.032), whereas there was no significant
correlation in PDR group (r = 0.176; P = 0.391). Conclusion: Levels of IL-18 and IL-10 were upregulated in
vitreous of PDR patients, and these two cytokines play roles in regulating the development and progression

of PDR.
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Diabetic retinopathy (DR) is caused by complications of
diabetes mellitus (DM) and characterized by progressive
damage of the retinal microvascular endothelial cells. Resulted
from retinal capillary nonperfusion and pathologic intraocular
proliferation, advanced DR, especially proliferative DR (PDR),
is among the leading causes of blindness in elderly people.™
In recent years, some researchers have studied the importance
of DR. The pathogenesis of DR was quite similar to the changes
of chronic inflammatory diseases.”? A number of metabolic
abnormalities of inflammation have been found in retina
of diabetic animals or patients.’! Levels of inflammatory,
adhesion, and proinflammatory cytokines were upregulated in
the pathology of DR. And these cytokines may play critical roles
in the pathogenesis of DR.* Elevated vitreous levels of certain
proinflammatory cytokines have been described.® During the
inflammatory reaction, anti-inflammatory cytokines are also
produced and tend to modulate the inflammatory process.
However, the function of anti-inflammatory cytokines in PDR
is not very clear.!

Here, we supposed that there is an imbalance between
pro-and anti-inflammatory factors in PDR. We tested levels
of vitreous interleukin (IL)-1f and IL-10 in patients with PDR
and nondiabetic controls.

Materials and Methods

Samples

This study followed the tenets of the Declaration of Helsinki.
The protocol for sample collection was approved by the
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hospital ethics committee, and informed consent was obtained
from patients. A total of 26 patients (26 eyes) with PDR were
recruited into this study. Patients with former vitrectomy,
neovascularization of nondiabetic etiology, recent vitreous
hemorrhage (<2 months), or a history of ocular inflammation
and photocoagulation in recent 3 months were excluded from
the study. All cases were diagnosed and were for surgery in
the ophthalmology department from March 2011 to January
2012. The cases with PDR included 12 males and 14 females.
Mean age of PDR group was 55.1 + 13.2 (38-73) years old. The
course of DM ranged from 2 to 30 years, and the mean was
13.8 +2.9 years. Eight controls (eight eyes) that accidently died
and were without any history of eye disease were selected,
including four males and four females. Mean age of control
group was 13.8 + 2.9 (2-30) years old.

Undiluted vitreous samples were obtained immediately at
the start of vitrectomy prior to the start of infusion and were
immediately placed on ice, centrifuged, and the supernatant
was stored at —20°C until laboratory analysis.

ELISA

Enzyme-linked immunosorbent assay (ELISA) was used to
evaluate the concentrations of IL-1f and IL-10 in the vitreous
samples according to the manufacturer’s instructions. IL-1f
levels were determined using sandwich ELISA kits (R and D
Systems, Minneapolis, Minnesota (MN)), with detection range
of 0-240 pg/ml and sensitivity of 0.1 pg/ml. And IL-10 levels
were determined using sandwich ELISA kits (R and D Systems,
Minneapolis, MN), with detection range of 10-300 pg/ml and
sensitivity of 0.1 pg/ml. The values were read at 450 nm in
an ELISA reader, and IL-1p and IL-10 concentrations were
calculated from specific calibration curves prepared with
known standard solutions.

Statistical analysis

All data were analyzed with SPSS statistical
software (version 17.0; SPSS Inc., Chicago, IL). All experimental
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results are summarized as the mean-SEM and are reported
with a 95% confidence interval (CI). The Student’s f-test was
used to analyze the difference of the concentrations of IL-1f
and IL-10 between two groups. Linear regression analysis was
applied to analyze the relevance among the concentrations
of IL-1B and IL-10. P values less than 0.05 were considered
significant.

Results

The clinical characteristics of the study subjects are summarized
in Table 1. The concentration of IL-1f in vitreous from PDR
cases was 14.916 + 3.125 pg/ml (CI: 8.480-21.352) and from
control cases was 12.505 + 0.560 pg/ml (CI: 11.181-13.829).
There was significant difference between groups (t = 1.204;
P =0.018) [Fig. 1]. The concentration of IL-10 in vitreous from
PDR cases was 224.789 + 43.801 pg/ml (CI: 134.579-314.999)
and from control cases was 160.143 + 11.833 pg/ml
(CI: 132.162-188.124). There was significant difference between
groups (t =15.098; P = 0.000) [Fig. 1]. And there was negative
correlation between IL-1f and IL-10 in control group (r=-0.795;
P =0.032) [Fig. 2], whereas there was no significant correlation
in PDR group (r=0.176; P = 0.391).

Table 1: Clinical characteristics of study population

PDR Control  Pvalue
(n=26) (n=8)

Age (years) 55+13 (38-73) 14+3 (2-30) 0.094
Sex (male, female) 12,14 4,4 0.849
Diabetes (years) 17+3 (3-30) -
Systemic diseases

Hypertension 19 -

Coronary artery disease 7 -

Cerebral vascular disease 3 -
Medications

Insulin 26 -

B-Blockers 6 -
Gilucose levels (mmol/ml) 8.79+2.12 -

(4.10~10. 80)

PDR: Proliferative diabetic retinopathy
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Figure 1: The concentration of IL-1f3 an IL-10 between PDR group and
control group. PDR = Proliferative diabetic retinopathy

Discussion

The role of cytokines in the pathogenesis of DR is not
completely understood. Previous studies on PDR reported the
elevated levels of several inflammatory factors in the vitreous,
which associated with the progression of PDR.# In the present
study, to determine the roles of IL-18 and IL-10 in progress of
PDR, we tested levels of them in the vitreous samples from
PDR and nondiabetic control patients.

Diabetes is known to display a strong inflammatory
component.! The secretion of some inflammatory cytokines
by peripheral blood monocytes can be stimulated by
hyperglycemia.® That is the reason why some inflammatory
cytokines increased in serum of PDR patients.'” And
disturbances of the blood-retinal barrier in PDR patients
facilitate the transition of these inflammatory cytokines and
proteins. Moreover, monocytes from peripheral blood could
enter into the vitreous body, and inflammatory cytokines
were upregulated in the vitreous body.! On the other hand,
macrophages, monocytes, retinal pigment epithelial cells, and
glial cells are found in the vitreous of patients with PDR, and
the majority of these cells are capable of producing cytokines.!"!
Our results are consistent of these previous studies.

IL-1PB was known as a proinflammatory cytokine, levels
of which increased in retinas from diabetic rats!'*' and in
serum or vitreous of PDR patients.”” Previous studies have
demonstrated that the angiogenic IL-18 is active in vivo, which
can regulate the development of ocular neovascularization.!"!
However, studies of vitreous IL-1f concentrations in patients
with PDR have come to different conclusions.™ In the present
study, the median IL-1f concentration was statistically higher
in the vitreous of the PDR patients (14.916 pg/ml) than in the
control group (12.505 pg/ml), which was similar to Zhou's
study.™ It was reported that increased IL-1f in vitro could
directly cause degeneration of retinal capillary endothelial cells
and induce retinal ischemia.” IL-1p can also damage retinal
capillary endothelial cells by stimulating increased NF-xB and
inducing oxidative stress reaction, which can promote the DR
progression.?

IL-10 is an anti-inflammatory cytokine with potent
deactivating properties on macrophages.l? In addition,
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Figure 2: The correlation between IL-13 and IL-10 in control group
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antitumoral effects of IL-10 have been associated with
its ability to prevent angiogenesis associated with tumor
growth. Furthermore, it has been recently demonstrated
that its effect of antiangiogenicity is associated with the
downregulation of vascular endothelial growth factor
(VEGF) expression. However, there were few studies to
investigate the relationship between IL-10 and PDR, besides
most researches were in serum of PDR. Paine SK showed
that IL-10 allele was a potent risk factor for the pathogenesis
of PDR.I'! Hernandez C ef al., reported that serum IL-10
levels were lower in diabetic patients with PDR than control
subjects.”l Lee reported that higher IL-10 levels were related
to lower risk of DR in DM patients.!'” In our study, the median
IL-10 concentration was also statistically significantly higher
in the vitreous of the PDR patients (224.789 pg/ml) than
in the control group (160.143 pg/ml), which was different
from Hernandez C study. Our findings have suggested
that levels of IL-10 in vitreous may reflect the state of retina
better. IL-10 was thought to be a protective cytokine for its
anti-inflammatory effect. When proinflammatory cytokines,
such as IL-1p, elevated in PDR, as we discussed before, higher
secreting activity of IL-10 would be a protective factor against
the development of PDR." Moreover, a predominance
of macrophages (50%) in the PDR samples by cytological
examination of the vitreous specimens was revealed.!
Increased macrophages might produce more IL-10 resisting
other proinflammatory cytokines.

Moreover, in our study, there was significantly negative
correlation between IL-1B and IL-10 in control group,
whereas there was no significantly negative correlation in
PDR group. Based on our results, we proposed there was a
relative balance between IL-1 as proinflammatory cytokines
and IL-10 as anti-inflammatory cytokines in vitreous. When
diabetes occurred, the balance was broken and IL-1p/IL-10
was abnormal.

Taken together, we studied the immune factors in the
mechanism of DR by testing vitreous IL-1p and IL-10 levels
in PDR patients. And these cytokines may be pathogenically
important in PDR.
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