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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
LIN Li-ping, CHEN Kai-jia, LIU Xiu-ping
(Department of Laboratory Medicine, Zhongshan Ophthalmology Center, Sun Yat-sen University,
Guangdong Province, Guangzhou 510030, China)

[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 I1L-
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 IL.-10, 11.-23, 1L.-35, and TGF-B1 in
the study group were significantly higher than those in both Control Group B and Control Group A (P<C0.05).
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 -1 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 IL.-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, IL-35, and TGF-f1 (P<C0.05).

Conclusion

Cytokines 11.-10, 1L-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.

[Key words] uveitis, anterior; interleukin; transforming growth factor beta 1
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H 2B VR A, WA OFfF6 (h E#H A
5 15 PR 2 W B2 05 % SR AR 1 o A S 0 S 3
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X (P>0.05) . A#F5E W5 19 B 58 2 i B o0 i
Al 55 K R AT 9 R A I il I A R e D
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5 FF , %% 5 HO034-1-1, # 9 {5 Bl 31.25~
2.000.00 ng/L) 7K, #6255 58 4> 44 B R &
R HRAEBERT
1.2.2 prKAEbRINE  Pr A B3 M TER T A i AT
R whpe R E RIR, S8 BRI, T RBT
FAE 1 mL g AT S, 2 ST A
W% 6 s B0 J5 1m0, Hil W 0.3 mL, & O 4



e BE R OR % % R

EONIVE S e 481 -

B (3000 r/min, 5min), B b2 WEREATREN,
o EBC f 9% O B 9 DU A L-10, 1123, IL-35,
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e R F K56 . SNK-g K 56 5 31 509 R DL
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M 43 B K6 56 F 9% 41 B3 K TL-10, 1L-23, 1L.-35.
TGF-Rl Z M B AH & . P<0.05 M5 H 411
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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 TGF-81
Xt RRZ A 132.18+13.47 110.52+11.64 59.0146.02 601.544-62.73
Xt R4 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

PIH<0.05 5% HRZH A LA “PAE<0.05 5% B2 B 4 (SNK-¢ I 56

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

A (P<0.05), WF5RH B FHmTXRA A, X IRA
B (P<0.05), XWHBHABEES TXMEHA (P<
0.05), W2,

®2 SHRBKERMETFKFELLR

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
XFHRZH A 10.1541.09 8.99+£0.93 6.87£0.71 36.78£3.81
X HRZH B 13.05+1.34" 11.024+1.31° 7.9940.82" 43.64+4.53"
it 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

Py <0.001 <0.001 <0.001 <0.001

PAE<0.05 5XFIRA A [LHE TPAE<<0.05 54 BR4L B A (SNK-¢ 3

2.3 WFIE A A [m] 5 17 ™ B AR B AR A] LA TL-10
IL-23.1L-35. TGF-B1 KF L #8 ek W48 AF 5%
R RE 32, AR 39M, AR 21
i, AN T 5 1 B BE 0 2k AR A B R AR AR I v
IL-10, IL-23, IL-35. TGF-B1 7K M &5 Z AR AK 1
REEMH . PEH . BREH (P<0.05), HEH

BESTRES . PEA (P<0.05, HEAR
FEETREH (P<0.05). WiE3.

2.4 W FE AL [R5 1 ™ RR B AR R) B K IL-10,
IL-23.IL-35.TGF-B1/KF [b#  WFFAA [Fs 1F
FE Y B Bk TL-10, TL-23, IL-35, TGF-8l
KFEMNE EMKR K EEA ., hEH . RE
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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

(+s,ng/L)
215 151l %K 1L-10 1L.-23 IL-35 TGF-81
B 32 356.36436.71 314.21432.04 71.66+-7.25 746.854+75.33
T4 39 411.314+42.02° 352.69-+36.33 84.344-85.06" 816.31482.06"
Gl 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
PH <0.001 <0.001 <0.001 <0.001

PAE<0.05 5B ILH TP <0.05 5 h B4 I & (SNK-¢ K 560D
H(P<0.05, mEHARES TREH. B 0.05, Wk

HO(P<0.05), MEHREFES TREH (P<
x4 HREATEAKECERZEEREBEFKIL-10.1L-23,1L-35. TGF-p1 K F b1k
Table 4 Comparison of aqueous humor IL-10, IL-23, IL-35, and TGF-B1 levels among patients with

different disease severities in the study group

(x+s,ng/L)
g 191 %% 1L.-10 1L.-23 1L.-35 TGF-g1
Ul 32 18.9741.93 17.29+1.81 11.0841.16 53.9745.47
T4l 39 22.61+2.33 20.16+2.16° 13.9241.47 62.02+6.28°
R4 21 27.06+2.82 24.0142.49 17.02£1.76™% 71.40£7.23F
F {8 77.192 53.087 72.051 105.040
PAH <0.001 <0.001 <0.001 <0.001

PH<0.05 58 A R TH<0.055 F 4 A (SNK-¢ K58

2.5 BFSEAIMIE 1L-10 . 1L-23 IL-35 . TGF-81 2 [A]
MIAHOCPE R BT WA INE 1L-23 (ERIF 1) 5 & (P<0.05), W35,
®5 BHIRAMBIL-10.1L-23.IL-35.TGF-B1 Z ERIHE X5 HF

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& /MWK T) SIEH

) IL-10 1L-23 IL-35 TGF-B1
it H
rfH P1a r{H P1E rfi P rfH P
IL-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-B1 0.597 0.012 0.642 0.001 0.539 0.014 - -

2.6 WFIE 4 Bk 1L-10 . 1L-23 . 1L-35, TGF-R1 Z [a] IL-10, IL-35. TGF-R1 (HLR/FFTHF) K IEH

MIAR DGR A3 BT BESEA Bk IL-23 (R RIFF) § & (P<0.05). W36,
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

. 1L-10 1L.-23 1L.-35 TGF-B1
Ml PAa r{H PAY r{H PAH i P{H
1L-10 — — 0.712 <0.001 0.593 0.006 0.629 0.002
11.-23 0.712 <0.001 — — 0.705 <0.001 0.609 0.003
11.-35 0.593 0.006 0.705 <0.001 — — 0.493 0.029
TGF-g1 0.629 0.002 0.609 0.003 0.493 0.029 — —
- @ B, WAREREH T A S RENETE, Hi Ak
B 2 PR ] Ul Rl R, b m] R R RR A e IKURS:
0 I A B A B AT R R o 2 B R R T FHEfER R, HARILH W LRGN RS A&



e BE R OR % % R

EONIVE S * 483 -

T E R E M BEAER, T Ko Y AR
BT o A P R 2 B A e o e b, 2R A
MR B %S 50U R S R O, A T R
M98 K B 7K v 4t e ) 36 3K 0 A R T TR AR 9
RARHLEL, I AT R A 1 i PRA2 97 1% o) $2 it mT 5
1) S 50 % H8 B o

1L-10 2 ¢ Th2 4 i 53 0, AT 400 61 w3 4 Jf R
R PEA T, IF S5 R e R 1 Y O N
HF2 kK B TR Thl 40 M i 3% 58 5 A 310 461 1
R TL-23 S 1S A AR SR A0 L A0 4
MIPE 9 7, nIfEdt Th17 g0pess sy . b, &5
HBRZEEERNEA . KR, JEnT Rl IL-17.
IL-22 R M 772 A, i EE 28 3 SR S 7 B2 21 21
B, HIH X Thl 4084 — & 2 /e e,
Treg 4 J AT 42 il HLAA e 8 SRy, H 3 WA 1 TL-35,
TGF-B1 55 2t M DX 77 98] 15 G 928 J o 1) °F- 4, oo
IL-35%} Thl, Th2. Thl7 404 MmEI/ER, oI
3 S A B TL12RB2, TL27RA W B i 45 4 I
PHOTE A NS 5 5 SR AR R T AU L B SR 40
A RE , R 2T T 2 R R R R o AR P i R E S
B EAT IR T TGF-B14E b £ o fE 41 g K
T, ATPD] T 40 A . TS Ak, B G g 4 i S
PE, AR H SR, A TGF-R17E IR F 4141
B — L YA /E 2

AW S M . 5K IL-10, IL-23.
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A e, TL-23 5542 R K A R Pk R A BK 3l
T WG SAE SN, ALK BE 22 S5 3l A A 1 A 92 A
THLH], KRBT Treg M Th2 4, S EI1L-10,
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