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T4 ACP<<0.05) ; BF 35 41 55 7K 11,10, 11.-23 11.-35 . TGF-B1 /K F & 2 5 T X HR 4L B X IR 4L A(P<<0.05) ; 5 4L
[7) 1 7™ B e B AR IR I3 1L-10 . 1L-23 \ 1L-35  TGF-R1 /K M B ERAR R N E 4L g R4 (P<<0.05)5
5K 1L-101L-23 | 1L-35 . TGF-BL /K F M @ EMAR R b EJE A P4 2 4 (P<0.05) 5 fF 5 41 &8 1
TL-23CHRER 7D 5 TL-10,TL-35  TGF-B1(HL A /P4 1 P 7D £ IEAA K (P<0.05), hr K TL-23(f2 48 K ¥ )4 5 T1L-10,
IL-35 . TGF-B1(HL R /PN 7O R IEH L (P<0.05) . &5 Sk 5 4 I 42 8 4 i i A s /K o 1L-10 . 11.-23
1L-35 . TGF-B1 il i &k , H A 95 175 i 21 L 33K K P g

[RBIA] WA R 0 Al 2 %R K N +-p1 doi:10.3969/j.issn.1007-3205.2026.04.015

[FEHES] R773.9 [XHrERD] A [XZEHS] 1007-3205(2026)04-0479-06

Expression of IL-10, IL-23, IL-35, and TGF-$1 in the serum and aqueous humor of patients with
acute anterior uveitis and their relationship with disease severity
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[Abstract] Objective To analyze the expression of cytokines interleukin (IL) -10, IL-23, IL-35, and
transforming growth factor- §1 (TGF- 1) in the serum and aqueous humor of patients with acute anterior
uveitis CAAU) and to investigate their relationship with disease severity. Methods A total of 92 AAU patients (study
group) admitted to Zhongshan Ophthalmology Center from June 2022 to February 2024 were enrolled. Concurrently,
92 glaucoma patients (Control Group B) and 92 patients with non-inflammatory eye diseases (primarily age-related
cataracts, Control Group A) visiting the hospital during the same period were included as controls. The levels of 1L-
10, 11.-23, 1L.-35, and TGF-B1 in serum and aqueous humor were measured and compared among the groups. Patients
in the study group were graded for disease severity, and differences in cytokine levels of serum and aqueous humor
were observed among patients with varying severities. Results  Serum levels of I1L.-10, 1L.-23, I1.-35, and TGF-B1 in
the study group were significantly higher than those in both Control Group B and Control Group A (P<Z0.05).
Similarly, aqueous humor levels of these cytokines were significantly higher in the study group compared with Control

Group B and Control Group A (P<C0.05). Within the study group, serum levels of IL-10, 11.-23, 1L.-35, and TGF -1
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were the highest in the severe subgroup, followed by moderate and mild subgroups (P<C0.05). Similarly, aqueous

humor levels of IL-10, 11.-23, 11.-35, and TGF-B1 were the highest in the severe subgorup, followed by moderate and

mild subgroups (P<C0.05). In the study group, serum levels of the pro-inflammatory cytokine I1.-23 were positively

correlated with levels of the anti-inflammatory/regulatory cytokines I1L.-10, 1L-35, TGF-B1 (P<C0.05), and a similar

positive correlation was observed in the aqueous humor between IL-23 and IL-10, I.-35, and TGF-f1 (P<C0.05).

Conclusion

Cytokines 1L.-10, IL-23, IL-35, and TGF-B1 are generally overexpressed in the serum and aqueous

humor of patients with AAU, and their expression levels increase with the severity of the disease.
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Table 1 Comparison of serum cytokine levels among the three groups

(n=92,7+s,ng/L)

215 1L-10 1L-35 TGE-81
Xt BRZ A 132.18+13.47 110.52+11.64 59.0146.02 601.544-62.73
Xt B 145.64+15.147 124.21+12.52° 64.254-6.49" 672.614£70.25
gzl 412.01442.617 356.1436.317 85.97+8.637 811.67482.537
F1H 458.733 402.254 97.224 72.641
Py <0.001 <0.001 <0.001 <0.001

PIE<0.05 5% HRZH A LA “PAE<0.05 5% B2 B 4 (SNK-¢ 1556

2.2 341K IL-10.1L-23 1L-35 . TGF-81 K F L
B 34 BKIL-10, 1L-23. IL-35. TGF-B1 /K
MNEEMRK WU A . XA B, X R4

A (P<0.05), WFRH B FHm X RH A, X IRA
B (P<0.05), XHBHABEES TXMEHA (P<
0.05), W2,
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Table 2 Comparison of aqueous humor cytokine levels among the three groups

(n=92,7+5,ng/1)

251 IL-10 1L-23 1L-35 TGF-1
X HRZH A 10.1541.09 8.99+£0.93 6.87£0.71 36.78£3.81
X HRZH B 13.05+1.34" 11.0241.31° 7.99+40.82" 43.64+4.53"
IR 22.36+2.427 20.04+2.057 13.64+1.427 61.36+6.257
Fid 324.214 293.641 197.574 210.442
PAH <0.001 <0.001 <0.001 <0.001

PAE<0.05 5XFIRA A LHE TPAE<<0.05 54 BR4L B A (SNK-¢ k3D
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i, AN [ 5 1 B B 0 2k R A B R AR A I v
IL-10, IL-23. IL-35. TGF-B1 7K M &5 ZARAK
RHEEA . PEH. BREH (P<0.05), HEH

BESTREA . PEA (P<0.05, HEAR
FEETREMH (P<0.05). WiE3.,

2.4 B FE AL [R5 1 ™ R B BB TR) B K IL-10,
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Table 3 Comparison of serum IL-10, IL-23, IL-35, and TGF-B1 levels among patients with different

disease severities in the study group

(F+s,ng/L)
215 1511 %K 1L-10 1L.-23 1L-35 TGF-81
B 32 356.36436.71 314.21432.04 71.66+-7.25 746.85+75.33
T4 39 411.314+42.02° 352.69-+36.33 84.344-85.06" 816.31482.06"
piiil 21 498.11+50.24 426.44443.317 110.80411.63 901.834-90.47%
F 18 71.152 65.332 74.647 90.715
P4 <0.001 <0.001 <0.001 <0.001

PAE<0.05 5B L FPAH <0.05 5 h B4 T & (SNK-¢ K 56

H(P<0.05, HEEHARFES TREA. PE 005, Wk,
4 (P<0.05), "FEHARFS TREL (P<
®4 MRAFRFETEREBEBEEKIL-10.1L-23,1L-35.TGF-B1 K F L&
Table 4 Comparison of aqueous humor IL-10, IL-23, IL-35, and TGF-$1 levels among patients with

different disease severities in the study group

(x+s,ng/L)
4 51 1511 % 1L-10 1L.-23 1L.-35 TGF-g1
Ul 32 18.974+1.93 17.294+1.81 11.08+1.16 53.9745.47
REZH 39 22.61+2.33 20.16+2.16 13.9241.47 62.02+6.28"
H A 21 27.06+2.82% 24.01+2.497 17.02+1.76 71.40+7.23%
FAi 77.192 53.087 72.051 105.040
PAH <0.001 <0.001 <0.001 <0.001

PE<0.05 58 EA K “H<0.05 5% 4 HE (SNK-¢ # %)

2.5 BFFEAIMIE 1L-10 . 1L-23  IL-35 . TGF-B1 2 [A]
MAHOCHE R BT WIS 1L-23 (ERIHF) 5 & (P<<0.05), W35,
®5 HIRAMBIL-10.1L-23.IL-35. TGF-B1 Z EHIHE X517

Table 5 Correlation analysis of serum IL-10, IL-23, IL-35, and TGF-B1 in the study group

IL-10, TL-35, TGF-B1 (HL&/MHW KT SIEH

A IL-10 IL-23 IL-35 TGF-B1
i
rfH P1a rfH P1E r{H PE r{H Pla
1L-10 — — 0.631 0.004 0.495 0.024 0.597 0.012
1L-23 0.631 0.004 — - 0.681 <0.001 0.642 0.001
1L-35 0.495 0.024 0.681 <0.001 — - 0.539 0.014
TGF-1 0.597 0.012 0.642 0.001 0.539 0.014 - -

2.6 WFIE4 Bk 1L-10 . 1L-23 . 1L-35, TGF-R1 Z [a] IL-10, IL-35. TGF-R1 (HLR/FFTHF) K IEH

MIAR DGR3 BESEA B3 K IL-23 (R RIFF) H & (P<0.05), W6,
R6 MRABKIL-10.IL-23.IL-35.TGF-B1 Z [E] By #H < Mo #7
Table 6 Correlation analysis of aqueous humor IL-10, IL-23, IL-35, and TGF-B1 in the study group

. IL-10 1L-23 IL-35 TGF-1
r{H Py r{E PAH rH P1H i P1H
IL-10 ~ ~ 0.712 <0.001 0.593 0.006 0.629 0.002
1L-23 0.712 <0.001 = - 0.705 <0.001 0.609 0.003
IL-35 0.593 0.006 0.705 <0.001 - - 0.493 0.029
TGF-B1 0.629 0.002 0.609 0.003 0.493 0.029 - -
ST &, WM T A SR AR, Kb Ak
G e PR 2T Bk B, AT A O R R KU T
SUPE A A A R T RE R R 2 BAME TR R T JHRIER I R, HOROW AL W R R S A K
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H o FAL DR O A R A R R i AR L
il 0 AN B, AR S A R RIS O Tl

28 ik, TL-10. IL-23. TL-35 %5 40 it [+
25 2P A R R E R KR R, R
ML 75 B Gy KB AR G I AT X6 A O I 7 TR R AT
VRS o ANEE, e UROCAR Y 2P T 2 B R AR
B, WoBEATRRA MR, FRWNAEZL
I 1] 56 3

[ % 3]

[1] Fan X, Xu M, Wang Z, et al. Arctiin suppress Th17 cells

response and ameliorates experimental autoimmune uveitis



o 484 -

PRAFMESE b 4 20 R B 3 I3 55 /K TL-10 . 1L-23 \1L-35 . TGF-B1 A4 22 1k 15 it %

5 AR Y O R

[6]

[9]

[10]

[14]

through JAK/STAT signaling[J]. Cell Immunol, 2025, 409/
410:104927.

ARGV L IRAKEE KM, 4 PKM2/STATS7E S8 1 [ B e 3%
P 2 B S /N AR Y R R T LT T IR B E O, 2025,
45(12):938-942.

AL R L it 2R L 3T AMPK/SIRT 13 5 4 9% 4 KU
R0 S 4 P 1 e A A 0 5 R B A LR [T ] A
HE 2k L 2024, 39(5) : 2363-2368.

SRBL, TR AT 8, A 35 491 4 4 M S A TR D9 IRORG: DAY IR IR
ST ]I RAR A A A, 2023, 31C1) £ 57-60.

Zong Y, Tong X, Chong WP. Thl7 response in uveitis: A
double-edged sword in ocular inflammation and immune
regulation[ J]. Clin Rev Allergy Immunol, 2025,68(1): 26.
AR B 2 o IR 2 O3 S MR A e 2 2 vl ] 2 U0 lp 2 MR 2
Iy e WA NS 5 S e L o A I RS W e K
(202548 [T]. PARIRFEIR ik, 2025,61(10) : 754-759.
AR B 2 S IR 2 A3 2 T LR 27 2 vl 1] 12 U0 lp 2 MR 12 i
Gy T O B T ORI 8 B (2020 4F) [T]. sp AR IR 2%
#,2020,56(8):573-586.

TS B 2 A T o ST B MR AR L A R BR T BRI R
S 1 TR AT (7).t R B2, 2025, 20(14) 2423~
2426.

SRPEFE W, VT, A5 OB B E AR ST I R 2P T
7 e s PRLZE [T b el vl R IR A} 26 2, 2023, 33(7)
627-631.

Meng T, Nie L, Wang Y. Role of CD4" T cellderived
cytokines in the pathogenesis of uveitis [J]. Clin Exp Med,
2025,25(1):49.

T T B R A RS A3 T B B H A IR T
[J]. MR Bl , 2022, 11(1) : 20-26.
AERETRES, SR e, A S AR U X LPS Y5 S i 2
P TIPS 2 B /N BRI AT S A T B AL [T ). 35 bR 2
i (B2, 2021,47(4) :978-983.

KRR, P 55 A5 IR P RS N0 7 T A 2 T o [R] o
S FH I ARAF5E [T/ CD ). AR IR B IR 27 2% 35 (L7 iDL 2023,
13(2):82-87.

55 3% KR TL-23/TL-17 S8 B K 15 10 26 16 M 0 L 2% %
AR RTLT]. AR SR IR AL 2R L 2021, 39 (1D < 1010~

[21]

[22]

[23]

[24]

[25]

1016.

Shaban SSEM, Safwat HM, Abdelmohymen AM, et al.
Quantitative levels of interferon gamma as a biomarker in the
aqueous and serum samples of infectious and noninfectious
uveitis patients [J]. J Ophthalmic Inflamm Infect, 2025,
15C1):12.

Kouwenberg CV, Kuiper JJW, de Boer JH, et al. Serum
biomarkers of vascular involvement in childhood uveitis [J].
Transl Vis Sci Technol, 2024,13(4):9.

Wi, B AR BT S LB IR T NLRP3/Caspase-1/
TL -1 {5 5 38 f5 6 5 6 1 11 B i 932 1 4 %5 BEE % Ok L Th17/
Treg 240 iy 952 ma [ J]. Tk BE 25, 2025,47(7) : 1084-1088.
Wu Y, Ning K, Huang Z, et al. NETs-CD44-I1.-17A feedback
loop drives Thl17-mediated inflammation in Behcet's uveitis
[J]. Adv Sci (Weinh),2025,12(16) :e2411524.

bz BURE aRAB L, A 2 BB B T IR A TH R TL-6
MMP-9 . TGF-B1 3£k M Flfi PREE SCLT]. BUARA: 9y B2~ i
2024,24(9):1672-1677.

Hedley R, Ward A, Chu CJ, et al. IL.-23 drives uveitis by
acting on a population of tissue-resident entheseal T cells[J].
JCI Insight, 2025,10(19) :e182616.

BEZ TS A X B, A5 2T A A R A SR I TL-35 0
TGF-B1 % ik K Kollfi K 22 X [J]. = B iR Bl 2% & | 2021,
21(1):160-163.

LiZ,Liu X,LiZ,etal. STING deficiency promotes Th17-like
Tfh to aggravate the experimental autoimmune uveitis [J].
Invest Ophthalmol Vis Sci, 2025,66(3) :8.

SRR R L A A R 23 S AR ek S g
P B Gy A 2 1 A /N R DM T 40 17/98 735 M T 40 i
PR [T A R A K, 2022, 38(5) : 389-395.
FRRFS B D5 0 By, A TR 4 5 A AR I LS9 K
FEAb Th 20 B AR 5 PR 7K - B0 A28 A Bl PR 8 LT ] i AR i i
MR} 2% 7 , 2021, 39(10) : 880-884.

TH W5, kI3, Xl , 25 . 0 T A 4 5 2 A0 3 1L R s R R
EPO il HIF -lae % 35 7K F e 5 LT T [ Br HRA 2% i, 2021,
21(11):1932-1936.

(KX %4 25%)



