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Abstract

e AIM. To investigate the correlation between the
concentrations of interleukin-23 (IL-23) and interleukin-
17 (IL-17) in the ocular agueous humor ( AH) at the
different degrees of diabetic retinopathy (DR) patients.

¢ METHODS: From June 2016 to June 2019, 70 patients
(70 eyes) for age related cataract surgery were enrolled in
Hubei Yichang Central People’ s Hospital. All cases were
graded into 4 groups, including | group (20 cases): the
control group ( patients without diabetes), [l group (18
cases) : diabetic patients without retinopathy, Il group
(17 cases): diabetic patients with non - proliferative
diabetic retinopathy, IV group (15 cases): diabetic
patients with proliferative diabetic retinopathy. The levels
of IL-23 and IL-17 in AH of the four groups were tested by
Enzyme - linked immunosorbent assay ( ELISA) and
statistically analyzed by ANOVA respectively. The
correlations between IL-17 and IL-23 were calculated by
Person correction analysis.

¢ RESULTS: The concentration of IL-23 in | group was
low (22.18+5.48pg/mL) ,while those in | (37.63+4.52pg/
mL), Il (45.06+4.64pg/mL), IV (68.89+6.11pg/mL)
groups respectively were higher. The IL-17 level in | , I,
I, IV groups were 4.69+2.03, 6.83+1.02, 9.52+1.30, 10.89+
1.26pg/mL respectively. Comparison of IL-23 and IL-17
within four groups revealed: both were increased in ||
group initially, and raised along with the progression of
DR. According to the correlation analysis, the expression
level of IL-17 of DM was typical positively correlated with
IL-23.

¢ CONCLUSION : The over-expression of IL-23 and IL-17
may have a synergistic effect on the occurrence and
development, and the IL - 23/IL - 17 pathway might be
associated with the severity of DR by aggravating the
inflammatory response of retina. These results indicated
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that IL-23-IL-17 axis could be a new target for the early
diagnosis and treatment of DR.
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R PR A ) B AE ( diabetic retinopathy , DR) b
JR9% ( diabetes mellitus, DM ) & WL B ™ & 89 3 & %€, 2
DM B BOE 1Y 82 1N 32 B 3 AR Sy 400 1)
i35 LA IR SR A i A T, R S A L R
I C G | U LAk = 5 I 3 DDA G (R
MR IL B AT A A, I AERFAE R, B ARIE A R A
TR PERAE R N FE DR B &5 &k R R E o
SEEEMPER L KISk, AT B CD4" 20 43 fk Fn oy
RERFIERE HL A Rl B T Z0ME (T help cell, Th) FHE 5
T 4 il (vegulatory T cell, Treg) , Ifij i/t & 38— FhHT AU 4 A [R]
T Th, F1 Th, B CD4" R 40 AL, HAT 3057 0% 4346 A 55 4L
il , PRLE B8 7 AE R 5Pk R E R 1 41 A % (interleukin,
IL)-17 Wi fiv 40 Th 408 17 BL(Th,,) . IL-17 /£ N850
T SAE 7, HnT i i 505 S Z AR (TL-17R ) M4 A,
% PI3BK/Akt/ERK K p38MAPK 45 48 4 15 514 S 18 %
Je B A RE PRI, FERAE Y B A 3 5 4 5 A v R
HEEM A, W IL-23 3505 Thy, 40N JAK/
STAT {5 *F i@ AR F 1IL-17 sr W FITE AL, 2 5 IL-17 v &
W i A PG AR SR IL-17 FIE s T A
TFF 58 1 K AS [ 2 DR R B /K TL-17 . 1L-23 1Y
FEIRAEACAE DL, 7 P 2 B A G R 1IL-23/1L-17 38
PR TAE T R AE £ 25 DR A9 B G R, LN
DR I A2 7 30T i L BB 25 R AGE W R
LBSE £
1.1 3% W8 2016-06/2019-06 B & i HO AR B B
HRBHICIR A DR AR 8 A S 1 B 5 47 N B T R ) R
70 1] 70 BR , e rp B Al AR 8 R 5GP R R 20 5] 20 HR
(141);43 DM & 50 ] 50 HRIEIFF A 2013 4F R
2 AUME R 55 B 36 5w ) H A A B DR 12 W 4y L R
YET AR AR S8 [ B 0T 96 9 0 s T R 0 S 95 AE F 5 /N A
(ETDRS) il %€ /Y DR SRS R E S S bm i 5 0y 3 41, Jo bk
PRV I 5 A2 20 ( 120 ) 18 {51 18 HR, 38 G 4 R
PEAR B HE G 28 2H ( non — proliferative diabetic retinopathy,
NPDR, M40 ) 17 51 17 AR, 384 5 0% PR 9o 1 490 X R 725 441
(proliferative diabetic retinopathy, PDR, IV41) 15 ] 15 R,
PIAFRUE: (1) FRARTR M T ~ 2%, A N BT RIEAE
(2) 25 B& I B 5 ) 78 8. 3mmol/L UL F; (3) Ifil JE IE &
(140/90mmHg LA B2 TEH o . HERRARUE: (1) & IF
HoAth ™ 5 4 B PR (U DU RE N 4 W R S AR | i g
HIAAESE ) 5 (2) A 5 B TR o, 52 M HR JES A8, 6 i
#EFT ETDRS #4374 ; (3) REAEA ARG A2 58, f14 HoAth B
WHRCHAEH 5 (4) 1 BUME PR AR . DAL E AR M 5
PR R IR ) 55— M 55k S =4 DM 3% DM i b
B, ARG #E L (P>0.05,3 1) , AWFFE Gk
IRVEFEE T ) A EE B FE N JF 3R B e P
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Bt A BCE S A I S TR R, 244858 1 )
21,
1.2 7%

1.21 BKRARE A BE T ARRAETT A AR L
AT FE R D ORI IG S , W08 N A ImL —ik
PEVEGERAE ARG DY Toam 7RI 2800, 1 S AN fioh B itk
A BT 5 K P Bz ek IR L v e X AR AR B B K 0.2mL,
HEATHEBELDE S, & T UK, fRid A -80°C iR IR vk
FRTERR . FTAARA R AL N W — & FARE I 5 AL,
PRAREE G W AT AT,
1.2.2 ELISA i:x#& M Bk g IL-17 #1 IL-23 BIRIE K
UK AR B B 0, 0T oK L, SR R R IR A, U
5000r/min Z5.0WCHE B R R IR &, 4 IR IL-23 F
1L-17 ELISA 305 & (s U780 7)) #AE Ui B 5,
K2 B B K IL-23 B IL-17 M ERIAKFE, L4y
LS AR E R SRS A, ARSI FL 5 3 A AL,
FLINEE S0uL, 37°C I H 90min J5 3 LK, R 5 R AL
ALY Zbric ik TAER 50pL,37°CIRE 60min, 7t
FIRSE A IR LE IR 300l 1min J5 3725, PR
PRES 3K, BEJEIA B AL P B bR 2% FE T AE
W S0pL,37°C IR E 60min, 3+ 2 R I 4% i 18 25 8 Uk AL
3. da, BALE Y% W S0pL, 37°C i Y K 30min
Ja N2 bW 20k ;o 42 B AR I ( Thermo 23 H] )
Kzl 450nm Kb S FEAE (A E) , DAk 7] & B2 AL A9 b 1
bR 2, R BRI 267 20 T3 IL-23 1 1L-17
PR

Gt 2243 BT . R 1 SPSS19.0 #k %t BT 15 548 17 45
Bro TR B bR 22 (x £ ) Fom , Z U] HLBCR
FHHRRZ T 22 (ANOVA) 438, 28 6] W5 0 EL 38R LSD -t
Kr o6, THECRORH R R R BRI XSG, Ao
53K F Pearson FHCHERG B . P<0.05 h 2 %A Gt
2R
2.1 FEBEFKP IL-23 PRIEKFE ELISA K2k
o, T4l 4 M4 V4L Bk 1L-23 By ks K
SN 22.18 £5.48 . 37.63+4.52 . 45.06 +4.64 68.89 +
6. 11pg/mL, 2R A G iH2#E X (F =263.668, P<0.001,
Bl 1), T2 M4 VA EE KT IL-23 B3R B KPR
I AT E, T4 M4 VA Z B P 2= 5359
Giite# 7 X (P<0.001)
22 BEBERBEKH IL-17 BIRIEKFE  ELISA Kk
R 120 T4 N4 VAL S DK TL-17 B3R 3E K53
19 4.69+2.03 .6.83+1.02.,9.52+1.30,10.89+1.26pg/mL.,
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F1 NABHEEARR
! %L IR%L Fr 2 () AR (XEs, %) DM Ji 2 (X£S ,a) SRR (724 1))
14 20/20 8/12 68.90+6.52 - 11/9
144 18/18 10/8 69.86+5.17 8.29+5.31 12/6
I 4 17/17 9/8 62.70+4.45 9.06+5.92 7/10
Ve 15/15 9/6 65.96+6.36 11.75+6.32 8/7
F/X? 1.625 0.930 0.502 2.299
P 0.654 0.431 0.609 0.503
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B3 BAHRIL-17 5IL-23 KFHEEXESTESE A 14;B. I41;C. M4H;D. V4,

ZREGFE X (F=64.795,P<0.001,& 2), M4 1
A IVHBE K IL-23 B RE KR T HHE TS,
HIH MA NVAZEHHEBEZRWASITHE X
(P<0.05),

23FEKHBIL-17 5 IL-23 K EHHEEXESHT Pearson
MR R B, T AR K 1L-17 5 1L-23 /K
SEICHH BAHKEHE (r=0.24,P>0.05) , 1 240 M40 V4 &
B IL-17 5 1L-23 /K R IEM K (r=0.84 0. 94
0.85,3) P<0.01) , #£/5 DM B & Bk 1L-23 WE R -
T, Al e ok IL-17 1943 (& 3) .

3itit

Bifi 2 3T AT ok N B AR T KO AR & S R ek AR, 3R
DM HBFZAEREZ . DR VESN DM S5 5 UL A 18 P g it 45
FRAE, Ho 5] A9 B R 9% Pk 2 BE K b ( diabetic macular
edema, DME) 1 PDR & 512 TA/E AL ) 10 s 30E 19
FEIFH, EAEREAIC R B AR LT T A
FFRET LIAH X AFE N IER) DR WATRF 5T, 45 R B on
£ DM 5 f DR B R R E ik 24.7% ~37.5%
I T4k B2 W AIAYT DR I PR 5E 8R 25 A Y 3R
BRELIESE , DR AR I 5 s 1t %5 PN B 453405 Rt s R &L (1
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BRG] S AL . BT A 8 PR 2 90 I
D 255 10 RS I A8 PN B 5, A LR DR AR ke
e 2 SR RT3 DR & — Al SRE PR < B HE
AT PR PR YT B e | A R I ot 3 3
SR T RS A R Al SRR RSB b 5 1k R
TSR DR I 57 PR B 488 477 O A P 4 o — R P
5 % ( blood—retinal barrier, BRB) W3R, B )5 , F 40 i X 41
D) 5% JRy S £HL 2 — 2B R , BRI K B 1) A A I 7 AR R AE
TR 5 EE A L it 2 S ok TR T | I 48 P4
FELH IR AE (I K NPDR ) o B S, 45 22 0 40 I A sl
I SR AR, JR ¥ A S T IR 35 S i A P R AR KR T
(vascular endothelial growth factor, VEGF) j= 4= | 7= 4= fiL W]
JEHT A A B B AR AR, 2 i e 00 T S 0 o L el A
(&K PDR #) o IR b, i i O SEAR A R BLAE DM R
My | FRHR K KB B A | 508 I R R o+ e a fh A
FIRB KPP EERERE LN, 5 DR kA SRS
PIARSE 10 R, DCIRTE RO BB A E S
[ DME , BRAGSEES A 0 5 Bt VEGE 2594 LA 2%, 11
T SR N I B B R . EEALHIAE T W R B &R
AR Z R0 RAE R T 1 2R3k | T TR AE SN AR - Ik
2000 I R 48 9 2 1%, fiE ##F BRB D BE MK &, SE 28 DR (1)
Jet™ L, HE— A5 40E T R RE KR 5 DR B
Kotk XFF BB DR 9 % s HIL ] B 8 I R VA 9T DRI
B HAEEE L,

IL—=17 YER 5 R A2 2 15, HAT 38 K B 3 55 ks
£ 6L R 2 A2 22 0 200 R A R VR T, EEWT DA i
ZFRIEH T 41 IL-6 IL-8 AL 7 o TSI R R
E, 5 Kb e DR 40 M4 Y R 1S5 ) Rk E
A 2 T LA e 200 R S At 2 R 200 L ) SRR B
oI S I A P RE | R ¥R T £ T 7 A e B A
1L-23 fER TL—12 ZEME M HT BB, 2 2 i i 2R 4 i L 7%
W 200 B/ T 200 A A5 4 S A e A 5 TL-12
YRGB, IL-23 5 Th 4000 i E % 1L-23 221k
Z5EJE , AMUAT LA E Th 40 ML) Th, 534k 4E4F Th, 1451
FAENG 6] A AT S AR 0 TL— 17 A9 20 3, 3416 TL-23/
IL— 1738 [, 7= A JRE I R, 76 LA A8 400 I A G 48
PRI FE F U0 26 A 8 G ot 40 IO R A | A % A 5%
PEEPEASESE Yk I 1L-23/1L-17 38 &S50 S0 W i
R HE 5 45 3 AT TR BEFE DR OB BF 5% |, Takeuchi
A S A3 R AR T AT B AR ) ok T AR R A L
DS R, K &% R PDR AR & B B AR P R M T
(IL-4 IL-6 IL-17A IL-21 IL-22 %) [ Y 38 R v s
B TR BB T ; [R5 2 B A 2 B 2 L A
A AR RSP H M L, PDR AR 3 B 3 A UK v 33k 26 48
N i 2R 7K -2 B e T 1Y, 25 S B AT i 3 3R
Th, F1 Th ., 28 531 1 RH 5C 2 PRl 1~ S R AE W 2 5 PDR
BIRAE KRE, TR I DM B IS T IL-17 /)
Fik A5 R DR AUEF MG 1L-17 B3R EKT B35
T NDR 4H (P<0.05) , %t Logistic [81J3 2387 /R 1L 1L-17
& DR Y7 ke & S s ke I i i 1L-17 7KF-X%F DR
F TN ELA —E I R S, HHLHI T g2 IL-17 # Ay
A0 D) RS S AR S I, TR A 2R ST BB K 4
T, T B B A 42 5 00 R0 BRI A AR, Xu A6
T4 IR B & (streptozotocin, STZ ) 15 5 8 37 DR K RS AY |
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R 5% PCR FI ELISA ¥4 43 5l K  1L-17A mRNA F
B FTELIN R - 1 2% 35 K7, i =040 AR I TL - 17A°
CD4* 2 7 A1 JE 1fin 2R 20 it ( peripheral blood mononuclear
cells, PBMCs) iy b il 45 5 7% DR 4 KB IL-17A7
CD4" 21 L7 PBMCs A9 LU AGBH S v T 1E 5 X B4, 1L-17A
TR TE ILTE SR B 3Gk B e, R R, 2
1L-23Rp 1 OHT 4B 35 {4 Jis 7 5+ 100 1wk J5 & 8L DR 41K
B 0 st £, 2% 1 Bz 440 it HE 271 %5 i % %%, BRB T REVK &2
IL-17AZE 1B 3 3K K o B 2 F [, 4 00 3 a4 3
IL-230 3R IA AT R 1L-17 B9, PEMs 42 DR A4 R
S AE 2 R, b A I R S B A 5Y B 4R R, TL - 23,
IL-177€ DR (& I3 | b7 7K B 3% 55 4R h 2 & =8k
A, 38 T IL-23 B LAREAR [L-17 B3Rk, 2 11 ik
B % DR EAKIE, AR R S LR EH —
H,HXFF IL-17 IL-23% 558 N 778 5 K i sh 4548
R J 5 DR ™ 8RR B A AH G, B AT AR WA ¢
WF 5% AN SCHR A

e H M R A, A JC 76 N DR B35 B 3 1A 40
JEEZH 2R P R DR i e AL X B e TL-23 (IL—17 R IE G
BIARAS , Pk Je—Rh e & Z R A I F A s E A
A HR P 7= A 45 4 R 7 AT 3 ot 2 A A it A,
TE—EFLRE b e R N 42 K55 0 T SR 4R
IKARX i AT E A, DR AR A 5 B 2 OB IR A T
AP A SR PN B R R O ISR N 4, R AR 4l DR Y IR IR
OYRAEAT oL, 4y BIUCAE B3 K 3 5 ELISA 346 I B3 7k
W IL=-23 (TL— 17 B335 7K - LA 422 52 ke 9 3 78 B 35 44
L) S ) R I O, AR 9T &5 SR SR A 4 B Bk b
1L-23 1L-17 #F £k HHE DR F51 0™ E, & 1
FRKF B TR R AH S 2 A7 & B, 5 2l 47 i
AH IR T R K TP IL-17 15 IL-23 B3R5 B
A (r=0.24,P>0.05) , 1 DM & KB IL-17 5
IL-23 B RIX B R IEA K, XULH DM & & Bk h
1L-23 1 = 38 T BeAH R AR 1 T IL-17 8950, & K
WITERR N0 = 2238 77 A= DR R VR A, I DR 19 & &8,
XA E5 5 R 11 PR DR B B2 A s BRIR T R T
B RS AT AL PT B IL-23/1L—17 3 H38 i fE
TR W PR 114 0 T 2 400 X I 4R 9 S I, 5 | R 400 D) B 1 ¢
P 7 240 LR ) 200 B R T, T R X X R IR R
iKWK BRB 5 E A R B 005 98 U L I 450 iR R 8
DME #1 PDR,,

A AR, IL-23 IL-17 /£ DR B K h 25
Fik, HM R WKEEE DR AY ™ 5 R R S 16 5 0 #
ORI 1L-23/10— 17 38 2% 7] BEAE A0 D) 5 98 i 2 1z 1) 3
Btz —25 DR MR LR Gi, [FIEE, DM 3 5k
IL-17 5 1L-23 ZKF- 2 1EAH G, I PR AT DL Ao A6z ) s 7K
IL-23 45 RAEH F 1 7KF (B IR 250 ) T — 202
BT DR B ISR BT R IG 7 A 505 42 4 & Ak
P2 EHRTARF R A RN, KR4 4 R A B
) B AR I JEC B BRE K b S5 1 50 A AT e A A B, HLAY
KT Bk WESE 45 R T e AR AR R AT 1, IR TR BERAEA £
LD RIFSEIESE B B A DR AR BJE — AR R
B FR REZFNN R SRR ESEAER SR 1L-23 1
1L—17 ZEHR P ER WO 240 Jf 53 06 A% 5 38 2% ] A 5 RE
2N P8y ELAAHIL ) 45 ) At 75— A 5
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