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Purpose: To investigate the relationship between the concentration of aqueous humor cytokines and the severity of diabetic

retinopathy.

Methods: Thirty-six subjects were included in the control, non-proliferative diabetic retinopathy (NPDR), and proliferative dia-
betic retinopathy (PDR) groups, each group has 12 patients. Aqueous levels of cytokines (interleukin (IL)-1a, IL-1pB, IL-2, IL-4,
IL-6, IL-8, IL-10, vascular endothelial growth factor (VEGF), monocyte chemoattractant protein (MCP)-1, interferon (IFN)-y, tu-
mor necrosis factor (TNF)-a) were investigated according to the severity of diabetic retinopathy.

Results: When the control group was compared with the PDR and NPDR groups, aqueous levels of IL-6 were significantly higher
in PDR patients than in those of both the control and NPDR groups (p =0.016 and p = 0.003, respectively). The aqueous levels
of VEGF were significantly higher in the eyes of PDR patients than in those of the control group (p = 0.003). There were no stat-
istically significant differences between the 3 groups with regard to other cytokines.

Conclusions: Aqueous levels of IL-6 and VEGF were higher in the eyes of PDR patients than in those of healthy controls.
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t}. =z ula}A Ql(proparacaine, Alcaine”, Alcon) o &
ot ulF| & 5% EZH|E= 8 2 Thl(povidone iodine) o= &=
EUS 25T 7 £AZ 299 208 Bh8 25009
th. 258 AWH7E wAE Ateloll 7194l 30 Gauge H=
o] &9l 1 mL FAZ|E o] &5t HAYHAE Aldgsto] A
WS 01 mL Ak S ko] A9 wubR
710.05 mL/1.25 mg) F-2AZH Y= o)del, 29

ki3
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A= A2 AFle et FAed o R AR
i
o

W A B4 R Rl $71 5 76T 4
Z¥sto] HIslgich AR AA= multiplex biochip array
system (EVIDENCE Investigator Biochip Array Technology;
Randox Laboratories Ltd., Crumlin, UK)S ©]-&3}%ith
Interleukin (IL)-lo, IL-1B, IL-2, IL-4, IL-6, IL-8, IL-10,

Table 1. Subject and subgroup demographics

vascular endothelial growth factor (VEGF), tumor necrosis
factor (TNF)-o, interferon (IFN)-y, monocyte chemo-
attractant protein (MCP)-19] 117]] Alo]E7}019] & =
otk A APl ER] e FE AL A ot
b4 AALERITE Interassay imprecision (CV) IL-lo=
5.0-10.7%, IL-18 7.0-13.1%, IL-2 7.2-10.0%, IL-4
6.4-10.0%, IL-6 8.7-15.4%, IL-8 8.7-10.1%, IL-10 6.1-9.4%,
EGF 4.0-7.4%, IFN-y 9.1-13.4%, MCP-1 5.6-14.7%, TNF-a
8.1-13.0%, VEGF 6.0-13.4%0°]3]it}.

ZF QA9 AgES SPSS 17.0 for Windows (SPSS,
Inc., Chicago, IL)E ©l-&sto] Al IF I+ £A4S <lsl
Kruskal-wallis testS A|3§35}99t}. Kruskal-wallis testo]| A]
pvalue 0.05 H]gHel A9 A LB 247t F 05 7F B
A8 93] Dunn procedure S A|3Y3} STt p-value”} 0.05 1

Wl B9 BARNOR FOF AOR AL,

e

e ek 367, 36%te= 1
goldet. 179 129 5 5%, 249 129 5 8%, 379 12
Z 780] AL AAHE Al o Tt Zfol7h A THp=0.45).
Bt o] 14 50.3 + 4.64], 252 554 + 9.64], 33 492 +
5842 Al o 7rol 2ko]7} 911tk(p=0.51) (Table 1).

Ao] Afo]E7FQl FA Ait= Table 29F 2t

IL-69) A 0] FULS 1, 2250} SAGRgupEs
ol 3oA AR E FolsHA EA UE 2w (p=0.016,
p=0.003) (Fig. 1), VEGF= Agtixekel 122t S49
Sl 33to A FAA e E [FosHAl wA UERT
(p=0.003) (Fig. 2). L 9]2] Alo|EF}1LS 7} 18 7o) &
AF oz Folgt 2folE HolA| kgt

i)

Control NPDR PDR Total p-value
Number of subjects 12 12 12 36 -
Mean age (years) 50.3 + 4.6 55.4 + 9.6 492 +5.8 57.2 + 12.6 0.51"
Gender distribution (M:F) 5:7 8:4 7:5 20:16 0.45"
OD:0S 7:5 6:6 5:7 18:18 0.72°

Values are presented as mean + SD unless otherwise indicated.

OD = oculus dexter; OS = oculus sinister; NPDR = nonproliferative diabetic retinopathy; PDR = proliferative diabetic retinopathy.

"One-way ANOVA; TChi—Squalre test.
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Table 2. Comparison of cytokines in the 3 groups

Mean + standard deviation (pg/mL)

Median (interquatile range) (pg/mL)

Control NPDR PDR Control NPDR PDR G
IL-lo 0.46 + 0.43 0.46 + 0.41 0.2 + 0.38 0.68 0.71 0.00 0.413
(0.00-0.73) (0.00-0.80) (0.00-0.70)
IL-1B 0.74 + 1.07 0.46 + 1.04 0.96 + 1.00 0.50 0.00 1.03 0.198
(0.00-1.03) (0.00-0.74) (0.00-1.69)
L2 436 + 1.53 2.86 + 2.56 2.04 + 2.49 4.40 4.30 1.00 0.157
(4.20-5.23) (0.00-5.08) (0.00-4.40)
IL-4 3.36 + 2.86 2.26 + 1.37 1.29 + 1.63 2.95 2.95 0.00 0.084
(2.86-3.49) (0.71-3.06) (0.00-2.87)
IL-8 29.65 + 4278 1921 + 17.72  19.45 + 13.69 10.60 13.30 16.45 0.787
(4.25-29.68)  (7.2929.00)  (7.44-26.10)
IL-10 0.39 + 0.49 0.45 + 0.48 0.36 + 0.4 0.00 0.41 0.00 0.861
(0.00-0.93) (0.00-0.92) (0.00-0.84)
INF-y 3.91 + 6.00 1.61 + 1.15 2.56 + 2.60 2.05 1.57 1.81 0.47
(1.59-2.48) (0.38-2.62) (1.16-3.31)
TNF-a 0.33 + 0.77 0.63 + 0.92 0.37 + 0.68 0.00 0.00 0.00 0.614
(0.00-0.00) (0.00-1.83) (0.00-0.94)
MCP-1  585.53 + 327.98 455.75 + 258.20 669.64 + 371.90 494.00 387.55 544.75 0.094
(343.28-723.88) (332.10-492.83) (435.93-672.95)
IL-6 68.89 + 207.00  14.66 + 19.84  34.69 + 20.23 12.60 5.9 27.30 0.002
(4.15-14.68)  (4.06-12.29)  (15.75-57.90)
VEGE 2256 + 2477 44.15 + 43.93  96.48 + 102.80 12.20 19.30 61.42 0.005
(8.74-35.71)  (13.58-88.74)  (33.07-98.44)

NPDR = nonproliferative diabetic retinopathy; PDR = proliferative diabetic retinopathy; IL = interleukin; INF-y = interferon-gamma;
TNF-a = tumor necrosis factor-alpha; MCP-1 = monocyte chemoattractant protein-1; VEGF = vascular endothelial growth factor.

*Kruskal-Wallis test.
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Figure 1. Median aqueous levels of Interleukin-6 (IL-6) in
each of the 3 groups are compared using Kruskal-wallis test
and Dunn procedure. The levels of IL-6 in PDR group are sig-
nificantly higher than the control and NPDR group (p-value =
0.016, 0.003). NPDR = nonproliferative diabetic retinop-
athy; PDR = proliferative diabetic retinopathy.
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Figure 2. Median aqueous levels of vascular endothelial
growth factor (VEGF) in each of the 3 groups are compared
using Kruskal-wallis test and Dunn procedure. The levels of
VEGF in PDR group are significantly higher than the control
group (p-value = 0.003). NPDR = nonproliferative diabetic
retinopathy; PDR = proliferative diabetic retinopathy.
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IL-1pB, IL-2, IL-4, IL-6, IL-8, IL-10, vascular endothelial
growth factor (VEGF), tumor necrosis factor (TNF)-a, inter-
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