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(#HE] BE N Luminex JROME AR I B9 00 W0 BE 95 4% ( DR) K35 B3 7K Hh 22 4l g IR 9 B2, 4
Brix Se P F SR R AR R AE IR BRI E R . Fik RABWEVIR ik, MIA 201943 4 1 H—
12 A 31 HAES M B 25 K255 — @ = Be IR BH T H0 1048 4 B 2B K B F (VEGF) 254367 1) DR & 63 ]
97 IRAEN DR 41, Horp NPDR 20 38 I} \PDR £ 59 R ;B4 39 IR ARG BELA 58 MR W& R BE 4T B3 P
FARM B E 27 4] 31 BRAE 0 B 4], R 32 4 & 5K, SR A Luminex Y8R G A 0 I 48 4 B 2B K P
A(VEGF-A) FR# 4 K B T (PLGF) | fii /M 4 5 4 2E K A 7 (PDGF ) -AA | PDGF-BB | Ifil & 4 i # £ & A
4(ANGPTL4) | 4l fi /- % (1L) -6\ 1L-8 IL-18 B A% 4l i e b 25 1 1 (MCP-1) 4 Jifa [a] 25 ¥t 73+ 1 (ICAM-1) 1
Ji9RE SR BE Bl F o (TNF-o) 11 Fifr 48 B BRI 7 4 5 ot R 6o 46 0 LR 4% 4 0 s /K p 4% 40 i L 7 VR B, 91 R A
Spearman FEAH W& K AU Tl A6, &8 DR 41 VEGF-A .PLGF .PDGF-AA ANGPTL4 IL-6,
IL-8 MCP-1 Il TCAM-1 J5u vk i W] W o5 T % HR2H, TL-18 07 4 ok B2 W) A1 T %0 M2, 22 5 3 S it 2%
(Z=-4.747 -5.164 .-3.373 ,-8. 062 .—4. 535 . =5. 954 -5.098 . -3.228 -5.954 ¥ P<0.01), fﬁ(a?ééﬁﬂléﬂij‘ﬁ
%E4H 3 7K VEGF-A PLGF PDGF-AA ANGPTL4 IL-6 IL-8 MCP-1 Jf & v & 34 /& F %t BE 4, IL-18 5 5 ok i A%
T IR, e BE A TCAM-1 Jt it ok 32 v T MR A, 22 R A S it % 3 L (39 P<0.017) , PDR 4 j 7K PLGF,
PDGF-AA (ANGPTL4 Jit i ¥ & % NPDR 4l &, ZE R WA KM= E X (Z=-2.291,-3.396, - 2.276, ¥
P<0.05), VEGF-A 5[ ICAM-1 4P Hfth 4% 20 i P F 45 2 IE M 56 (r, = 0. 237~ 0. 540, 34 P<0.05) ; ANGPTL4 &
R IL-18 ShHo Al & A0 B 5 # 2 IEAR G (r, =0.361~0.733, 3 P<0.01) ., #£5i¢ DR W REFK RS VEGF
F % PDGF Xk ANGPTL ZE R M AR At N+ % VI 5% . PLGF [ PDGF-AA (ANGPTL4 7£ PDR 2 HR J5 /K v e FF
DR B FERN SRR FZ MAAEE S% BE RN ER,
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[ Abstract] Objective To detect the concentration of various cytokines in aqueous humor of patients with
diabetes retinopathy ( DR) with Luminex liquid chip, and analyze the relationship between the cytokines and the
occurrence and development of DR.  Methods A cross-sectional study was conducted. Sixty-three DR patients

(97 eyes) treated with anti-vascular endothelial growth factor ( VEGF) drugs in the First Affiliated Hospital of
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Guangzhou University of Traditional Chinese Medicine from March 1,2019 to December 31,2019 were enrolled as DR
group, including 38 nonproliferative DR (NPDR) eyes in NPDR group and 59 proliferative DR (PDR) eyes in PDR
group,39 eyes in photocoagulation group and 58 eyes in non-photocoagulation group. Twenty-seven patients (31 eyes)
hospitalized for cataract surgery at the same time were collected as the control group. Aqueous humor was extracted
during the operation, and Luminex liquid chip was used to detect the concentrations of vascular endothelial growth
factor-A ( VEGF-A ), placental growth factor ( PLGF ), platelet-derived growth factor ( PDGF)-AA, PDGF-BB,
angiopoietin-like protein 4 (ANGPTL4) , interleukin-6 (IL-6) ,IL-8,IL-1B3, monocyte chemotactic protein-1 ( MCP-
1) ,intercellular cell adhesion molecule-1 (ICAM-1) and tumor necrosis factor-a ( TNF-o) in aqueous humor. The
concentrations of various cytokines of different groups were compared, and the correlation among various aqueous
humor cytokines was analyzed by Spearman rank correlation analysis. This study adhered to the Declaration of
Helsinki. The study protocol was approved by the Ethics Committee of First Affiliated Hospital of Guangzhou
University of Chinese Medicine ( No. Y[2019]230). Written informed consent was obtained from each patient.

Results The concentrations of VEGF-A ,PLGF,PDGF-AA ,ANGPTL4,1L-6,1L-8, MCP-1 and ICAM-1 in DR group
were significantly higher and the concentration of IL-18 was significantly lower than those of control group
(Z=-4.747,-5.164, -3.373, - 8.062, -4.535, - 5.954, - 5.098, - 3.228, - 5.954, all at P<0.01). The
concentrations of VEGF-A, PLGF, PDGF-AA, ANGPTL4, IL-6, IL-8 and MCP-1 of the photocoagulation and non-
photocoagulation groups were higher and the concentration of IL-18 was significantly lower than those in the control
group (all at P<0.017). The concentration of ICAM-1 in the photocoagulation group was significantly higher than that
in the control group (P<0.017). The concentrations of PLGF,PDGF-AA and ANGPTL4 of PDR group were higher
than those of NPDR group, and the differences were statistically significant ( Z =-2.291,-3.396, -2.276, all at
P<0.05). VEGF-A was positively correlated with the other cytokines except ICAM-1 (r = 0.237-0.540, all at
P<0.05). ANGPTL4 was positively correlated with the other cytokines except IL-1B (r, =0.361-0.733, all at
P<0.01).
family , ANGPTL family and inflammatory factors. The concentrations of PLGF,PDGF-AA and ANGPTL4 are higher in

Conclusions  The occurrence and development of DR are closely related to VEGF family, PDGF
PDR eyes. There are close and complex relationships among a variety of cytokines in the eyes of DR patients.
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R R 975 0 ) IR 728 ( diabetic retinopathy , DR) J& ¥
PR3 i DL ™ O R 2 — o RN R 1 20 4R 1 b
VR E T A 5% ~8% 4 DR TECE ', 2015 4F 4 it
FUBE DR BB AT IR 4015 42 N, 2040 AEREHE & 6,42 {2
N A DR s PR D S 722 1 By 3 B e T LB AR
w2 R TR AL DR LLRR I SR 4 R L I 38
y F MR R, J5 W AT R A= i 45 A 4 S e 4 R
7 17 3 S 38 38 R R i R R ) At 5 v s AR T S 4R
TFE. DR #2002 4%, I AF SR A5 DR
A & A 55 A T P 5 P 2 A R R o B A S ST Al
T S B0 M3 A K A I T A Y L i
Bl & — 2K Z TR 40 M 28 K B, BA AR B AR
W2 0 P 38 5 0 A i R T Y R R P S RS A R
o 3 [7) S 7 L2 W 2 A . s K R G A i DY R
PP 68 7 A 53 3k 22 i A 1 N B s KA 3 b, W] AR
— B R M AR IR YA AR . A2 B K
SRR 5 Y BRI, B FTES 43 B 5T R T i B G 95 W A

T 7 K P K A0 L o Luminex JBHEE AR
LA B A BT A L SR B e LR S R R AR A B L
25 L iy B AT [ B AGE 00 L - ol 20 P, BE A I PR
PROL TR E AR R Ak, BT E TR
BB DR AR 2 Ff 40 i IH) 9 J5E 22 57 X EE 1) O 9 A
Do ABEFENE A Luminex A A4S U A 7] 23 4
DR (84 B oK vb 22 Bl 4 DX 5 Jo o K 32, O 0 T X
A 55 DR A TR R AR, U TR 1
DR HJ277 .

1 #BREHE

L1 R

K B W WF 5 7 A 2019 43 1 H—12
31 HAET™ N rp B 24 0K 27 2 — B Jm B e IR BH A7 it 1l
BN 4 K A F (vascular endothelial growth factor,
VEGF)JGY7 % DR 835 63 151 97 IR/E DR 41, Hh 55
39 5] 56 R, 2z 24 4] 41 HR ; W B R 75 47 0 P B - R
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9 ER % 27 1] 31 HRAE g xd BRAH, Horb 38 11 ) 14 B, 4
16 ] 17 B3 . DR 4149 AbRifE: (1) 4% 1999 4E WHO
WEIRIG 2 R v B2 o 2 TR SR G  (2) 1R IR
2002 45 3 [8 HR R} B2 1 B R 0 27 2 2% 3 B OB JR
O JE A 114 R o s S 43 i s v )l ] — B R € i
W12 DR 3E M 2 W2 87 5 (3) 75 B45 50 VEGF 3497 H.
34N A N RATH VEGF IR 7 s08E R B 200 19 3 514
IT o HEBRARE (1) A A MR 36 1 47 1 55 6 A %
S P 2, L 955 R 1 155 30 7 Ik SEL 8 4 0% K O 1 9 B
S KA RE K 46 5 AR I A R I LR A I 4
(2) BEFLHMELA Y KB E 42 8 mm LA, B v 0 3/
T 2.5 mm, 755 P B2 40 L KCRE/N T 2 000 5 (3) A
ARSI AL 2, AL A% FAR T8 A 3 A B2 2 mm | S
HE LG5 5 (4) P T TR B0 A T R AR, ™ EE
O ERG I SRR R R 5 (5) AR B K R REAR &
B RS SRR ER X RN AT < B R A
T b 5 W 2B 3 5 AT R R 7 LA+ O T IR R
AT AREAMIR R F o HEBRbR M (1) BRI,
B L SRR 5 (2) [l I A A B S 5  # , F 4
L0 155 20 e K BEL 2 45 19 A 56 1 8 R 2 M o JEE S R
B PRE I 4% BB A LA A L T O IR L A 4 I 8 4
(3) A BEEE RO B TR s %55 (4) % 4590 I JBE 0O e o
AR5 (5) %4740 VEGF A J7 SO Kz 5 8 2 IR A 0 4
WAIT 5 HABIE DR ALHEBRARUE (2) ~ (5). 2 D4l
F VR B L HL A, 25 S SR B X (X =3.429,
P=0.064) ;2 MR FFERB L E AR %E XL
(t=-5.963,P<0.001) (£ 1), AWF 58 BE (4%
HEEF) T RGN T BE 25— KR B B
R PIZE A HEME (305 . Y2019 1230) , 535 14 0
lel) 725 25 8 A7 1) 75 4

Rl 2NEBE-BRABER

Table 1 Comparison of demographics between two groups

151 %5 ﬁfffﬁ i (Tes, )"
Xof B8 2 27 11/16 68.70+7.23
DR 21 63 39/24 56.41+12.07
X*/t {l 3.429 -5.963
P1{H 0. 064 <0.001

Too O X0 KB s # ST REAS RS0 ) DR TR I W Y s 2

Note : ( = X2 test; #:Independent samples ¢ test) DR :diabetic retinopathy
1.2 F¥:

1.2.1 BFAAL MRS O IR 00 B A 1y [
W R4S B br e Y ¥ DR 41/ % 4% Jy 3k 8 2 7 DR

(nonproliferative DR, NPDR ) 2 38 HR 13 4= 4 DR
( proliferative DR,PDR ) 4 59 R , #R ¥& % 14 & 75 47 1
BRSO CEERIT L o o EEL 39 IR AR L HELL 58 IR
1.2.2 IRBHGA ARAT AR A S E S IR IR
9T B MR VG 5515 0 B0 o) o TRYT RIS 34 TR — AR
FHA 301 W PR o A0 19 58 055 742 36 97 BT 5€ (early treatment
diabetic retinopathy study, ETDRS) I, 77 & #: 7 & 1 %F
ERR g o H TR — AP 4 3 e CT-1 S 43 fih g R s
TR IR A, 3 WA SR M . R 2T B
Bilk & VOLK+90D Fijf & 8617 MR Ay 5y SR g4 A . R
R AL 1) AR, A5 2 45 IR JEE BRAH (BOE TRl R2 IR B2 Daytona
P200T, #c[& OPTOS 24w ) DGAH T B2 34 {X ( Cirrus
HD-OCT 5000, f# [ Zeiss 24 A] ) & 9256 K IRIE if 4 &
% (IR BAHBL TRC-50DX, H A Topcon 24 7]) o

1.2.3 pikMEARSE (1)DRBHEKRE T
ARETCHEZFAMT B T5 FEIE AR T MR AR AR Y, 8
M2 PN 5% I PR TR Y R IR % 22 3 3k, ] B 5 min 47 JRp 7
JRR I 5 EBCRE TR 0. 5% 5% 2 1) AL 7 90k 104 75 TR 70 Bz Mk
MRS , 5 BT Ty, 05— P v I, TG L 0. 1% 22K
PP YR o Ok 0 R . P JBR B K TE B AR A N
1.0 mm /Ny 28 T B3, AS il K il R A T JBE £
PRz, IR0 1 ml J5ok, I #6 2 Jo 1 48 Jim 3 BRIV JCAE
TR P OR A28 0 5 W AT B R 25 R R G 2 A
B 20 b ZEOR AN IR WU IR I 0 22 A1 75 31 M ZE K AL IR
T RED A E AR, (2) XA FRKRE T
ARETCHE AR IR FR I 75 6 1 5 6 B P B 7 5L
T AR, 15°T04E 2 g B o7 RL A B H ), HBR &
ZEUE S A e D AR BEONHT B A fid SR A
R AN Bz, fl B 0. 1 ml 7oK, IF#8 2= To s 4 ) 3 B
A AR I R E P AR A 25 T o

1.2. 4 Luminex 35 5 7K w45 40 Jg N 5 Jot 5 v
& SR Luminex JARES A6l B K o i 48 9 B AR G
K+ A (vascular endothelial growth factor-A, VEGF-A) |
f6 84 K A 7 ( placental growth factor, PLGF) | Ifil /M i
VA A K A F (platelet derived growth factor, PDGF) -
AA PDGF-BB . Ifl & 4 i Z #£ 25 1 4 (angiopoietin-like
protein 4, ANGPTL4) . 4 40 i 4> & (interleukin, IL) -6,
IL-8 . TL-1B PR 40 i #a b 25 11 1 (monocyte chemotactic
protein-1, MCP-1) 41 jd [A] 25 Bff 43 F 1 (intercellular cell
adhesion molecule-1,ICAM-1)  fif 9 R %E K T o (tumor
necrosis factor-oo, TNF-o ) ZE 40 il (K 7 335 . ¥ N 4 B¢
R (1) b fE iy B AEA AR B I3 7K, 10 000 1/ min
(9 503xg) &0 10 min, X 3, B 50 pl 3 w17
ARG 5[] IR g 158 B TSR A ot 45 3 ST, i JiE 30 s TR
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# H 5 min, ] Calibrator Diluent RD6-52 ( Luminex
Human Magnetic Assay, JJl & K R&D Systems 2 #) ) i,
5 75 1k 3 A IR B RRARHE i S1-ST K5 AR v s 7 R VAR
TERZ AR, () FERIEE LR RMERER G
#r (Vortex 2 7 IKA iy E 4k ¥ #% ) E ¥R % 30 s
(2500 r/min) ,#7 30 s, fifi i Assay Diluent RD2-1 11
FERREER , iR 30 s, B 30 s, # &L 50 wl A
96 fLAR b, FHDEARBILUE R 3 Y5 I SOl e 45 4 19 A5
HE Al RE A S 6T AL 96 ALAR I b B ik
BEAEF R A b a0 SE 800 r/min 4R % 30 min,
FEERE AL, VRT3 W, AL A S0 wl R 4F Y
Detection Antibody (i BEA% K 11 A7) , W b B 1B, ik
B ARRE R |5 R G 800 r/min k% 60 min, FF
ER I HAR, e 3 U BEAL A S0 wl i B A R
Streptavidin-PE (Fi B A% % 25. 3 4% ) , W b &5 1158, 7
TEF- AR % IR B 28 3R 3 Dt 850 v/min §k % 30 min ; ¥ ¥
33,5 FL I A 100 wl Wash Buffer & £, I | & 0
JEE, i AR AR 8% R b IR R DB 850 o/min 4k 3
2 min; ik A B IE B Luminex 200 #1 &% #E 17 46 ]
(3) Bl R FEGL S AR UE S 2 Luminex 200 5 I {X
KI5, A% B 2 6 (8 i BcrE A st 5 5 e, B g
Excel # 39 fa 1 ST, 7 45 004 i ke D0 A9 5t ik 2 O
(EAC AR il 2k 20 20, T 530 3R A5 B il vk B, ok 38 B0
N pg/mlo AL Hp ) G B Ak B S PR A U (E 5
TR A S A B R L (B R 80% ~ 120% , £F & 125
wmEK

1.3 Gt 0rik

K H] SPSS 25. 0 et kit fr e it orHr . it &
PR 2 Shapiro-Wilk 1F 754 46 56 , 5 1E 2 40 A 19 B 4%
DL wks 78,2 A48 22 5 bR FH M ST FEAS @ A 50 5
AR IEZS 73 A5 s A M(Q,,Q,) %, 2 A4 a2
5 H AR H Wilcoxon BR LKL 36, 24~ 4H 8] 22 7 HL#KCR
M Kruskal-Wallis H £ 55, 41 (8] % W & R H
Bonferroni £ 1F o T 8050RHEUE LA E R 7R , 2 4> 21 [H]
ZFHERAX K. 25 40 Mg X7 4 56k 5 4
Spearman FkAH G 3 #r oy 45 1l 4 A SRR 9 9] 32 8 1)
TR, R T SO 53 75 R K 4% s 7K 4 i 1R 7K O
YN HEATREORAE S BT, A BE T o & s K R 1Y R
K P>0. 05, 1A R 40 A TR — B SR I A g 3 5
M FFE 45 2R . P<0.05 22 A e i 28 3, WP L A
KgAK #EA 0.017,

2 FR

2.1 DR 45 %F HR 41 8] B 7K 40 i P57 o ok vk 3 LA

DR 41 VEGF-A., PLGF. PDGF-AA . ANGPTL4 .
IL-6  IL-8 ,MCP-1 fI ICAM-1 & & ¥ BF /5 F X B 41,
IL-1B Jli i W IR T X IR AL, 2 R HE S i3 X
(Z = -4.747,-5.164, - 3.373, - 8.062, — 4.535,
-5.954 -5.098 .-3.228 -5.954,# P<0.01) (% 2),
2.2 JGEREAL AR GEELL T HE 4 R B K 4 R
R L8

J6 #E 4 LR O BE 41 R 4 BR 4 VEGF - A | PLGF |

*2 DRASHBABEKAMEFREKRELR(M(Q,,Q,),pg/ml]

Table 2 Comparison of aqueous cytokine mass concentrations between control and DR groups (M[Q,,0,],pg/ml)

" AT B 7K 40 R T Rk e

e

") VEGF-A PLGF PDGF-AA

PDGF-BB ANGPTL4 TNF-a

ABAL 31 68.56(52.98, 94.86) 1.78(1.27, 2.71) 18.77(13.79,23.98)
DR 4 97 132.20(76.76,215.80) 4.24(2.42,10.66) 26.85(18.97,37.35)

0.33(0.13,1.36)
0.33(0.13,0. 64)

1718.50( 1107.17, 3 770.15)
29 514.50( 14 757.22,58 154.63)

0.09(0.00,0.24)
0.12(0.09,0.20)

VAI:! -4.747 -5.164 -3.373 -0.551 -8.062 -1. 664
P g <0.001 <0.001 0.001 0. 581 <0.001 0.096
. Rk A TR R

my A

(n) IL-6 1L-8 IL-18 MCP-1 ICAM-1
WE4 31 8.21( 2.53, 54.17)  9.06( 5.40, 14.56) 1.50(1.02,1.74) 910.07( 668.40,1373.60) 1 869.20(1 023.00,2 293.74)
DR 97  86.82(22.00,606.74)  40.32(17.57,100.63) 0.87(0.44,1.43) 2207.78(1235.42,5 064.74) 2 413.67(1 473.81,4 176. 16)
VA -4.535 -5.954 -3.274 -5.098 -3.228
P{H <0.001 <0.001 <0.001 0.001

{E : (Wilcoxon Bk A ) DR MR HL R IR AL s VEGE : LA N B2 ZE I IN 75 PLGF : Jig 8 2 K 7 PDGF .« It /A U8 1 22 1 IH 7 5 ANGPTL : Jfn 48
AR AR E 5 TNF O R E IR 5 1L A4 A 35 MCP : B i i R L 2R 71 5 ICAM - 240 [v) 5 B 2 5

Note ; ( Wilcoxon rank sum test) DR :diabetic retinopathy; VEGF ; vascular endothelial growth factor; PLGF ; placental growth factor; PDGF: platelet derived

growth factor; ANGPTL: angiopoietin-like protein; TNF: tumor necrosis factor; IL: interleukin; MCP : monocyte chemotactic protein; ICAM : intercellular cell

adhesion molecule
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PDGF-AA . ANGPTL4, 1L-6. IL-8, IL-1, MCP-1 fl (¥ P<0.017) (% 3),
ICAM-1 Jli ik i Hb 3 25 o 398 Gt 24 78 L (7 =23. 486, 2.3 NPDR 415 PDR 41[u] 7 /K 40 PR o i ok B b A

29.164. 11.398, 65.571, 20.885, 35.782, 12.073, PDR 4 PLGF PDGF-AA #1 ANGPTL4 JiT & ¥k &
28.257 .14. 286, P<0.05) ;PDGF-BB #1 TNF-« Jii & BT NPDR H, EZR¥MAESK T ¥E X (Z=-2.291,
WHEEE R LS IT#E X (Z2=0.355.3.709, 3 -3.396.-2.276,1) P<0.05) ;2 48] FF7K VEGF-A |

P>0.05) ; H o o 8 41 F1E ot % 41 B+ K VEGF-A,  PDGF-BB TNF-q IL-61L-8 IL-1g ,MCP-1 ICAM-1 &
PLGF .PDGF-AA ANGPTL4 IL-6 IL-8 MCP-1 Jifi & ¥ fif BUWE LR LES Y LS 2B X (Z=-1.914,
By o R4 IL-18 T 4 vk BE AR T X0 B4, G 4 by -0.644 . -0.613,-0.074,-0.842,-0.507, - 1. 049 ,
K ICAM-1 Jii & vk & T AR, 2 R B A S it 2 8 -1.631,3 P>0.05) (% 4) .

F3 ARE FARENMNBARBKAREFRERELLE(M(Q,,0,) ,pg/ml]
Table 3 Comparison of aqueous cytokine mass concentrations among photocoagulation,non-photocoagulation and control
groups (M[Q,,0,],pg/ml)

MR %K ANTR] i 7K A0 L R O

(n) VEGF-A PLGF PDGF-AA PDGF-BB ANGPTL4 TNF-«
X B 41 31 68.56(52.98, 94.86) 1.78(1.27,2.71) 18.77(13.79,23.98) 0.33(0.13,1.36) 1718.50( 1107.17, 3 770.15) 0.09(0.00,0.24)
pi ik 39 124.71(79.59,181.72)" 3.18(2.16, 8.75)" 28.10(20.92,34.74)" 0.33(0.18,0.64) 37800.93( 15 157. 64,83 469.87)*  0.18(0.09,0.20)
A 58 140.00(73.52, 240.04) 4.93(2.64,11.24)* 26.82(18.75,42.63)* 0.33(0.12,0.66) 28 903. 16( 13 695. 82,46 903.16)*  0.12(0.08,0.24)

Zf 23.486 29. 164 11.398 0.355 65.571 3.709
P <0.001 <0.001 0.003 0.838 <0.001 0.157
- M % AN TR G 7K 48 DR R e

(n) IL-6 IL-8 IL-18 MCP-1 ICAM-1
MEA 31 8.21( 2.53, 54.17)  9.06( 5.40, 14.56) 1.50(1.02,1.74) 910.07( 668.40,1 373.60) 1 869.20(1 023.00,2 293.74)
AL 39 94.03(27.59,540.37)"  42.39(22.30, 86.24)° 0.71(0.39,1.35)" 2495.76(1922.30,4 418.36)" 2 866.06(1 869.20,4 487. 64)"
AL 58 78.60(14.05,679.55)"  36.39(15.89,150. 18)" 0.93(0.61,1.64)" 1700.00( 1 100.57,6 570.24)* 1 862.73(1 326.04,4 037.50)
7 { 20. 885 35.782 12.073 28.257 14. 286
Pl <0.001 <0.001 0.002 <0.001 0.001

5 X IR e #, " P<0. 017 ( Kruskal-Wallis H K356 , Bonferroni #421E)  VEGF . Il 45 P Jz 4= K K 7 s PLGF : i #8524 < [ 7 ; PDGF . IfiL /) U5 1 A= 4 I
T 5 ANGPTL: Ifit 3 A= R AR 1 5 TNF R SR 56 B 7 5 TL - 1 40 A 4 36 5 MCP - 5% 240 MO s 1 B 11 5 LCAM - 200 fd 1) 28 S 2

Note : Compared with control group,*P<0.017 ( Kruskal-Wallis H test, Bonferroni correction) VEGF:vascular endothelial growth factor; PLGF: placental
growth factor; PDGF :platelet derived growth factor; ANGPTL: angiopoietin-like protein; TNF ; tumor necrosis factor; IL: interleukin ; MCP : monocyte chemotactic

protein ; ICAM : intercellular cell adhesion molecule

%4 NPDR#5 PDR ARKAMETFRERELR (M Q,,0,],pg/ml)
Table 4 Comparison of aqueous cell cytokine mass concentrations between NPDR and PDR groups (M[Q,,0Q,],pg/ml)
MR % ANTR] B 7K 40 L ER) F O 9
(n) VEGF-A PLGF PDGF-AA PDGF-BB ANGPTL4 TNF-«
NPDR 41 38 112.96(67.13,186.55) 2.76(2.07,7.26) 22.73(17.22,27.16) 0.39(0.15,0.60) 23 749.05( 9 149.83,43 005.06)  0.13(0.09,0.21)
PDR 41 59 145.81(95.88,241.25) 5.19(2.77,13.37) 30.62(22.05,44.89) 0.29(0.12,0.66) 36 772.74(20 658. 61,80 259.98)  0.12(0.09,0.20)

41

7 ff -1.914 -2.291 -3.396 -0. 644 -2.276 -0.613
P 0.056 0.022 0.001 0.520 0.023 0.540
- MR % AR Gy K A A F
(n) IL-6 IL-8 IL-1B MCP-1 ICAM-1
NPDR 41 38  79.95(25.30,547.00)  42.06(9.08,109.09) 0.93(0.44,1.64) 1902.76(1 151.04,4 154.83) 1 869.20(1 147.05,3 710.86)
PDRZH 59  92.05(17.15,616.47)  36.58(20.35,94.18) 0.87(0.39,1.35) 2 463.46(1272.29,5 112.48) 2 688.91(1 652. 82,4 747.95)
7 -0.074 -0. 842 -0.507 -1.049 -1.631
P 0.941 0. 400 0.612 0.294 0.103

T : (Wilcoxon B FIALH)  NPDR . JE 3 A= Ml bRps 00 I 505 4% 5 PDR 38 2F 8 B P 190 159 718 ; VEGF : 1ML A8 P B2 AR K IR 77 s PLOF IR B AE K IR 775
PDGF . [l /MR IR E A 4 IR ANGPTL  IfiL 48 A= i 3R 2R 1 5 TNF : [l JRZE R T 5 T 3 40 A 3R s MCP : 5% 40 M E AL 28 1 5 TCAM : 200 Jif 18] 266 B 23 T

Note: ( Wilcoxon rank sum test) NPDR: nonproliferative diabetic retinopathy; PDR: proliferative diabetic retinopathy; VEGF ; vascular endothelial growth
factor ; PLGF : placental growth factor; PDGF : platelet derived growth factor; ANGPTL:angiopoietin-like protein; TNF : tumor necrosis factor;IL:interleukin; MCP .

monocyte chemotactic protein; ICAM :intercellular cell adhesion molecule



. 60 - th A st IR B 4 75 2023 4E 1 45 41 #5245 1 ] Chin J Exp Ophthalmol , January 2023, Vol. 41, No. 1

2.4 DR AR B /K 4 M R - 22 ] 1 A O 1 43 B

Spearman Fk AH 3¢ P 43 7 45 2R s, DR & 5 K
H1 VEGF-A 5 PLGF .PDGF-AA ANGPTL4 . IL-6 1L-8
IL-18. MCP-1 5 1 # % (r. = 0.311 ~ 0.540, ¥
P<0.05), PLGF 5 PDGF-AA . ANGPTL4 & IF ] 3¢
(r. =0.299,0.414, ¥ P < 0.05), PDGF-AA 5
ANGPTL4 [ICAM-1 2 1E A 3¢ (r, = 0.387,0.224, 3
P<0.05) , ANGPTL4 5 IL-6 1L-8 MCP-1 ICAM-1
EM(r.=0.361~0.733, % P<0.05),IL-6 5 IL-8
MCP-1,ICAM-1 5 1E ] 3¢ (r. = 0.207 ~ 0.776,
P<0.05) ,1L-8 5 MCP-1 ,ICAM-1 £ 1F A5 (r. = 0. 802,
0.451,% P<0.05), MCP-1 5 ICAM-1 & iF #] 3¢
(r.=0.399,P<0.05) (% 5),

®5 DREEZREKAMEFHIXRABER

Table 5 Correlation coefficient matrix for aqueous humor cytokines in DR patients

R e W g K BUE RS B B K P IL-1B8
VR TN R 2 R g AR A R K RS IR S 2 K
BRI 3 H TL-1B 5% % 4k J8F 5 T o 4L Ok B, s Kk o
IL-1B 55k e J3 15 % WA 20 95 A W) 2 S o T A BF 52 o
KB DR 41 7ok i IL-18 J5 e & 0 8 4% F 0o i 4,
Pl WA A — 5, R A i — B
AW 5% 45 % 5§ %, PDR 41 5 K #f PLGF, PDGF-
AA ANGPTL4 ¥ BEBH 2. = T NPDR 4. PLGF Jg T
VEGF R , & — b A= FIUPE 10 4% A AR Wi A8 K T %
37 L A A S O P 0 40 B TR, T AR S
AR AR AR K B A ST SN, SE AR INLAS TN R 40
TR BB MM Khaliq %' % DR 8%
R F D) % 1 2T 4 09 A T AT S 8 4L S R e 40 4T
KB PLGF 45 rh 43 A5 75 38 25 5 v
f9 05 1A 2 G 30T I A X, T
TE B AT A 0L 5 G 0 I i

PLGF PDGF-AA  ANGPTL4  1L-6 1L-8 IL-13 MCP-1  ICAM-1 ANFEF AR
VEGF-A  0.498%  0.471° 0.540°  0.311°  0.364°  0.237°  0.407°  0.128 PDGF 1E by —Fh £ I GE 40 e
PLGF 0. 299" 0.414° -0.089  0.185  0.136  0.091 0.188 BT, 54 2 7S A
PDGF-AA 0.387°  0.023  0.035  0.162  0.151 0. 224" e v [
) p! R M L AR T 4 R

ANGPTL 0.361°  0.733"  0.024  0.587°  0.504° _

7R DR 2 5 /Kt PDGF-AA Jit
IL-6 0.636"  0.107  0.776"  0.207" ~

E=AN =2 124
IL-8 S0.026  o0.802 o0.4s510  CEVKBEWIE T X AL, H PDR
IL-1p 0.057  0.049 2H i K o PDGF-AA Jig 5t ¥k FE
MCP-1 0.300° 5T NPDR 41, Praidou %' " B

{E : (Spearman BAH K347 ,n=97) DR R AL 190 5295 48 ; PLGF : Ji 85 A4 K R 7 s PDGE : il /M

FEtL & Bl PDR A I 3 A B 5

WA KR F s ANGPTL : it 25 A= B 26 AE 2 (5 1L (1 40 i 25 MCP : 5 4% 41 ity ¥4 1L 28 19 ; ICAM : 41 i

[ BfF 23 75 VEGF L AE N B A KB T R WA SE R B r,, " P<0. 05

Note : ( Spearman rank correlation analysis, n = 97)

factor; PDGF'; platelet derived growth factor; ANGPTL: angiopoietin-like protein; IL: interleukin; MCP .

monocyte chemotactic protein;ICAM ;intercellular cell adhesion molecule; VEGF ; vascular endothelial growth

factor Related coefficient r, was displayed, “P<0. 05

3 g

AHIF 3 U B 2K 40 B PR 7 R BRT LUy o 4 2%,
Ay 5 VEGF R %2, 145 VEGF-A #l PLGF; PDGF
K% 4135 PDGF-AA fil PDGF-BB; ANGPTL4 K ik ; %
it T, 43 $5 1L-6. IL-8 IL-1g . MCP-1, ICAM-1 #I
TNF-a, DR 4] 5%} 411 VEGF-A PLGF .PDGF-AA |
ANGPTL4 IL-6 IL-8 IL-1g .MCP-1 1 ICAM-1 ¥k & 7
TEREXS, AT ERMBEEFH25 T DR 155
R R DR & AR R S 4 i 7 i) VEGF
K. PDGF ZK % . ANGPTL 5K Jik & R 4E B ¥ % V)
K,

IL-1 L TL-1o #1 IL-18 B R AE1E , IL-18 BNy 2
IL-1 i F R A, 5 & Tl S8 1 RIE N A

DR : diabetic retinopathy; PLGF ; placental growth

KW PDGF-AA & & T
NPDR % , 5 A5 45 R — 3,

ANGPTLA f L W JiE (5, 3% |
B2 40 g Miiller 21 ffd | L % N B2 40
i 53 W6 A2 B, Yokouchi 4" i i
TSI A4 A 355 % & 0 e 19 00 T R0 IO B €8 3R T 2 40 i e
ANGPTLA 3RiK T+ 15, H 78 A0 I 5 Py B2 440 it v 3R 300 40 £
ML A AR o A 9 v 45 3 S5 %, DR 41 BBER s 7k
th ANGPTL4 Jit 1 v B B W /& T % B 4, H PDR 4
ANGPTL4 &y )5 2 5 T NPDR 4.

PRI BB OE D BEAR SR YT DR I EE k2 —,
WO 1 & [ 80N AT 35 A T Y BT A8, O AT JE A A
T DR AR ) IS A1 J22 20 20T ol 2 HG i S, AR g O A i
Wi, RSB R BB RIS 1 d Bk
VEGF F1Z: 5 R P 5 158 A= B 55 5 40 M A A= B+
1 FRIRIKF B AT ARFT . AW 5T 6Bk AL HE S
HHZMSHATFERARE, T2 TIF2BET
R 190 JBE 6 B8 I () 458 A, 2 A A HIR PRI P 45 TR R R R
EaT 2.
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AW h % B VEGF-A  ANGPTL4 5 PLGF ,PDGF
KRG NE H T 2 [ 77 4 B35 M ek . BEEERT S
7, VEGF 78 & I B8R 58 DA S B8 45 1 R 3k B, 2
H1 T TNF-a IL-18 145 K PR 728 40 Jfg I 7 8 5 #9402 28
A2 B, B 28 BRI A 0 T M OB SR 9 3 B K i)
i1/ S8 FRE I 4 78 B (PDR) ™ o 8 1 A% 50 17 1
75 LA 26 A S L LA % 46 0 A 51 5 1 A 6
i, ANGPTLA HA — & W e '™ . A WFoe & B
ANGPTLA ff )y — Fi i 1M 45 £E )% IH -, 7T #E A 4 PDR
B HIORE PN LY R

WF5E W 1L-6 ] LA T 1L-8 4 IL-6 i1 A] L1 i
S VEGFE A, DT 36387 26 1 45 AR . VEGF Al
ICAM-1 7E 4 I 5% 0 485 P 2 v 114 2 38 5 VI AR 5%, D Il
A AR 4 A DR A R 1 A0 B R s A R R
VEGF i S K i i & 14 B2 ICAM-1 35 B>, A&
WF5E 45 A R, DR AR B3 K i & RE R T1-6
IL-8 MCP-1 1 ICAM-1 ¥ % 2 [] £ 7E . % 1E M1 6

HFIE AR K L — 2 B K 40 i R %) DR 19 % 4
T A — W, H i T 5K RAEA — & M,
I R AT A AT o B A . XTI, A AT BA 2 T & DR R
F oK A5 L 4% BT 22 ) 09 AR 56 PR F 5, LA S0l i
MR AR LG BR AT 6F DR 2 Wi iR AL 48 5o AR BF5T
KA BrK AN IR T 2 18] 56 RS 25 6 2%, SRR S &
DR 1 % A % 8, 1T Sy J 8 AT 5 1R 19 4% 400 S D9 A
HAEFAHLHIR A — 2 R 3, 35 DR (932 W 0 37 24
T % 4R (3 B0 45
PR A 1EE S R AR 45 oh
TEEREAER  BH BRI R A B ARAS R T
S BRI MRS e S 50 SURE B o 0T B T SR
AT s TRV S B N A I, B B R RE B SR AR 5 R 4r L FH
i < XoF SCEE Y HIUE P9 25 1 L7 2 o B 5 T e 25 1 e B AR IR VTR SR
SCEE R
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