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Abstract

e AIM. To investigate the effect of luteolin on tissue
fibrosis in the filtering area following glaucoma
trabeculectomy, and its relationship with the Wnt3a/p -
catenin signaling pathway.

« METHODS . Rabbits were selected to establish a fibrosis
model after glaucoma trabeculectomy, and randomly
divided into the sham operation group, model group,
luteolin - L group and luteolin - H group. Dynamic
monitoring of postoperative intraocular pressure was
performed in all groups. Slit - lamp biomicroscopy was
used to observe postoperative conjunctival morphological
changes, conjunctival healing degree, corneal integrity,
and anterior chamber inflammatory responses in the
filtering bleb area. HE staining was performed to evaluate
conjunctival epithelial integrity, subepithelial fibrous
proliferation, and inflammatory cell infiltration in the
filtering tissues. Masson’ s trichrome staining was applied
to assess collagen deposition and the degree of tissue
fibrosis. The expression of a-SMA was observed by
immunohistochemical staining. The mRNA and protein
expression levels of Wnt3a, Wnt7a, Wnt2b, B - catenin,
LC3-1, LC3-Il and p62-SQSTM1 in conjunctival tissues of
the operative area were quantitatively detected by RT -
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qPCR and Western blot, respectively.

e RESULTS.: Postoperative dynamic monitoring showed
that the luteolin-H group achieved significantly better
intraocular pressure control than the luteolin-L group
compared with the model group (all P<0.05). Slit lamp
observations  confirmed that luteolin  effectively
ameliorated postoperative conjunctival injury, alleviated
anterior chamber inflammatory response, and maintained
the structural stability of the filtering area. HE and Masson
staining revealed that Iluteolin intervention reduced
conjunctival epithelial damage and inflammatory cell
infiltration, markedly inhibited fibroblast proliferation,
neovascularization and excessive collagen deposition, and
significantly delayed the progression of filtering bleb
scarring, with stronger effects in the luteolin-H group
than luteolin-L group compared with the model group.
Immunohistochemical staining demonstrated that luteolin
intervention decreased the positive expression rate of
a-SMA. Molecular assays indicated that the luteolin-H
group had lower expression levels of Wnt3a, B-catenin
and LC3-1I/LC3-1, and the highest p62-SQSTM1 level in
the operative site relative to the model group and luteolin
- L group (all P<0.05). No significant intergroup
differences were observed in Wnt2b and Wnt7a
expression. These findings suggested that luteolin could
specifically regulated the Wnt3a pathway and dose -
dependently suppressed the activation of the Wnt3a/p -
catenin pathway after glaucoma trabeculectomy,
downregulated LC3-11/LC3-1 expression, upregulated p62
- SQSTM1 levels, and inhibited excessive autophagy
activation.

¢ CONCLUSION': Luteolin can significantly inhibit filtering
bleb fibrosis after trabeculectomy, which may reduce the
degree of fibrosis via the Wnt3a/pB-catenin pathway.

e KEYWORDS: glaucoma; Wnt3a/p - catenin pathway;
postoperative fibrosis; luteolin; trabeculectomy
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#1 RT-qPCR5|#1F5l

H 2K IEm5I9FA(5-3) B I Yesl (5°-3)
Wnt3a CGGGTTCTTCTCTGGTCCTTG CTGACAGTGGTGCAGTTCCA
B—catenin ATCATTCTGGCCAGTGGTGG GACAGCACCTTCAGCACTCT
LC3B TTCGAGAGCAGCATCCAACC CTCGTAGATGTCCGCGATGG
Wnit2b CGGGACCACACCGTCTTT GCGAGTAATAGCGTGGACTA
Wnila CTGTGGCTGCGACAAAGAGAA GCCGTGGCACTTACATTCC
p62-SQSTM1 AGTCTCTGGCGGAGCAGATGA TCTGGCATCTGTAGGGACTGGA
GAPDH TGGTGCTGAGTATGTCGTGG GGTTCACACCCATCACAAAC
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R , T I AL T LT %, BERE R, 5 /K I BE Y B
P BRI &, UL 1,
22 RIETHIER K AUANRIES R SRR 256 i
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2.4 |uteolin 3 Wnt3a/B—-catenin ifi B8 % 4> F mRNA &
ERRM  qPCR R 45 58 Bon, 5BF AL X b, AR
2H B-catenin , Wnt3a ,LC3B mRNA ik i & i (¥ P<
0.01),p62 —SQSTM1 ik & F AL (P<0.01), Wnt2b,
Wnt7a 36 Sk L 22 5 TS i H 4 L (¥ P>0.05)
SROREAM L 25T AR E luteolin T )5 , B —catenin .
Wnt3a LC3B ik 5 ik BE M1 T 9 (3 P<0.01) ,p62-
SQSTM1 & 1k By B MM 8 [0 7+ ( P<0.01) , bRk
B, luteolin fE#& 1 l 55 5 6 A9 Wnt3a/B —catenin i %,
7% 3, 3,

i F AL

e

luteolin-L41 luteolin-H41

P

E1 BFAARRBILEES,

(xX£s, mmHg)

el TERAT 1 d ARHET1d R 1d RJE7d ARJF 14 d AR5 28 d
BT ARH 14.32+0.74 13.22+0.46 14.47+0.23 14.85+1.66 13.65+2.195 13.21+0.69
ik 13.97+0.61 29.47+1.58"" 27.62+1.93" 22.77+1.45% 24.52+1.45" 27.85+1.12"
lutiolin—L £H 13.84+0.49 29.06+1.04"" 23.43+0.75%" 20.56+1.70°" 19.68+0.72% 16.12+0.72%
lutiolin—H £ 14.15+0.64 29.11+0.92"" 21.17+0.30"4 17.36+1.42% 16.11£0.69% 15.13x1.28%

" P<0.01 vs TR ;°P<0.05,"P<0.01 vs FERIZ ;°P<0.05 vs luteolin—L 4 ;"P<0.01 vs 3R] 1 d;'P<0.05,'P<0.01 vs AT 1 do
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3 qgPCR #:ill#& 48 Wnt3a/B-catenin & #&#8% B F# mRNA X Rz =
E.:Wnt3a; F.LC3B; "P<0.01 vs R TR ;*P<0.01 vs #HIZH ;"' P<0.01 vs luteolin-L ZH .
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Wnt2b; D:Wnt7a;

xR 3 HBAKRRAL Wnt3a/B-catenin 18 # 8% EF mRNA B33 RiEKF LB xxEs

Vx| B—catenin p62-SQSTM 1 Wnt2b Wnt7a Wnt3a LC3B
TR 1.08+0.09 2.73+0.14 0.99+0.06 1.02+0.03 1.08+0.13 0.99+0.10
iR 2.3120.16" 1.20+0.10" 1.05+0.07 0.99+0.06 2.46+0.18" 2.18+0.15"
luteolin—L £ 1.65+0.07" 1.81+0.19" 1.01+0.06 0.96+0.07 1.62+0.09" 1.53+0.08"
luteolin—H £ 1.15£0.11% 2.53+0.21" 1.07+0.08 0.99+0.07 1.15£0.09"" 1.02+0.09""

F 234.7 158.2 2.1 1.1 405.9 217.4

P <0.01 <0.01 0.126 0.361 <0.01 <0.01

% ."P<0.01 vs fﬁ??ﬁéﬂ;d})<0.01 vs FEAIAH ;. 'P<0.01 vs luteolin—L £ ,

2.5 luteolin 3t Wnt3a/p-catenin BB X EARILKTE
BUEI=/ER  Western blot £5 3 BIR , A TIF AR 4, B
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HIZH B -catenin , Wnt3a FIRKFEEFH EME (¥ P<0.01),
Wnt2b 5 Wnt7a & 135K WAL I e 2% 25 5 [l i p62-
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SQSTM1 ZK [ F ik W B F#K ( P<0.01) ,LC3-T1/LC3- 1 [k
HEET R (P<0.01); 5 AL A L, 45 T A R VR
luteolin T Ji5 , B—catenin \Wnt3a LC3- [ /LC3- [ 1933k
S0 T B luteolin ¥ B AR PE AR (345 P<0.01) , p62-
SQSTM1 £ /K- [m] 25 5 50 s (g P [0l 7+ ( P<0.01) , 2R 1
FIh A5 AL a5 R qPCR A I 45 5 A0 B ENHIE, 2 B
luteolin 7] 38 33 115 Wnt3a/B—catenin i FF 15 1k . T M HLIK
AL A WS R IER Y VE T, L 25 BA000 225 B 1 31
FHRMUERE, W 4,8 4,
3itie

BT, 7 CIR /NI ER AR BN AR & 3697 7

B -catenin

JEHR Y e A T Be, A O AR Tl i 7 N LR i A
REAR DK it i BEL g LA IR e o SR, RS Q1 @G 50
1R 3 BE SR RE SN 5 6 AR I 2T AR A5 3 1% K I g
A, 2 NS BT W 2 2 20 it 1 56 5 20 e A JE B T AR
T B U8 I 3 T P JE A ARk v Tl RE e O MR R [l ot
I B [ WRAEE B3 IS SEAE SO 2T AR A5 3l s K F R 2R
BLIRZS 2B/ NV R ARG U 1Y HEEAT 5 0710
luteolin 7F 388 /R ¥k B T BV {8 7S 505 19 B 48 0
I E B — RS TE R P R AL G Y, Pl 2 45 AR A Bt 43
WA-55 A& AH DA o 30 % 1) 15 A, VB0 Jm) 8 4% 1P A 2
M 2 ¥ 2 BB R A RN A ST R luteolin

p62-SQSTM1 ’

LC3- 1 S e e 16 kDa
LC3-1I 14 kDa
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LC3-11/LC3-1

A Western blot £l £ 4 75 11 35 ; B: B—catenin; C. p62-SQSTM1;

D:Wnt2b;E: Wni7a;F:Wnt3a;G;LC3- 1 /LC3- I ;"P<0.01 vs RF-ARE ;" P<0.01 vs #HIL ;"P<0.01 vs luteolin-L 4 ,

x4 RBARRAL Wnt3a/p-catenin & EEH X T SEX RiLKELLE xxs
| B—catenin p62-SQSTM1 Wni2b Wnt7a Wnt3a LC3-1/LC3-1
BFARA 0.39+0.03 0.93+0.07 1.02+0.04 1.16x0.04 0.28+0.03 0.36=0.03
IR 0.97+0.07" 0.33+0.04" 1.00+0.05 1.13+0.05 1.12+0.08" 1.34x0.12"
luteolin—L £H 0.71+0.06" 0.68+0.05" 1.03+0.04 1.19+0.04 0.67+0.05" 0.69+0.05*
luteolin—H £ 0.57+0.04"" 0.84+0.06"" 1.05+0.05 1.12£0.08 0.32+0.04"" 0.31+0.03""
F 287.4 176.8 2.1 321.6 249.5
P <0.01 <0.01 0.248 0.122 <0.01 <0.01

1 ."P<0.01 vs TR ;P<0.01 vs FEHRIZ ;'P<0.01 vs luteolin—L 41 .
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TR ARG RE, H luteolin—H HEAJF 28 d 3
AL BARHTEEL I, AR5 45 B /0N 2B il 4 AR i
Z I uE X 4 S5 TR E  HE 1 Masson 4
£ BREZE FAESE , luteolin—H 4 38 4 X 25 I [+ Ji7 2 45 # 5
AFLEE ALY W ] D VR AR B A s
AL 78 | luteolin T T AT LA FEAG oo —SMA 1 BH M %
ik, H. luteolin /537 & T Wi LU AR & THUSCR T %, A
WFFE 2 | luteolin B 4[] T Fil Wnt/B —catenin {55 %, 4
PG T I R S I RIL S 5 2P 4L A s B
P RIS SRR DU AR S  0 EAF AR B
A K TGF—B1 3 £k A A2 R 20 At 44 SR A IE 512 | Tuteolin
REAS b 25 400 ] 5 3 9 55 A B A/ ol B AR, A 8 B
MERREF AL R A S R

A FAL G HUACIT 2549, luteolin 1 b KSR B 26 15
PEACS Y, 25 FRAE IR RN, TG Sl 240 Ff 2 1 BOAS RSO, 22
SR AR AT iE O 2 8 2 B RIE D (A2
PR RAE SN Wt/ B —catenin {5 538 % S 401 i A W A8 2
SEPT IR ARG B8 1 LT AL R T, luteolin
A e A R 3 A W AR B R S RE A BT R, IR BT R
PR~ 14 3 6, AT B ML A 1) A A 3 40, R 4B Bt R AR 4 A
JIN S R Tuteolin 45 25 ] W 3 T /N R VIR ARG
iR 25 I ZH 217 Wnt3a . B—catenin AYZE[R 55 A %35, )
il Wnt/B—catenin 2 8121 4k 4030 B ack B BTG |, I 2 41 4k 240
AU A AT RRAIC LC3 - 11 3RiE | 1M p62 /KK, A3k
TEAR G i BE HWOIRES , G2 H W 1 200 5 R i
J& T Wnt2b \Wnt7a 19 mRNA K 8 [ 235 7K F 1 % 0L 5
225 RUFE Wnt ZEA 1 luteolin 32 245 S M 4%
Wnt3a {55, MR 12 B0 B Wnt 305 HART A,
MAESE , Wnt3a J2 413 luteolin M1 & G HR AR J5 £ 4E L 1Y
Kok bR T H. luteolin A7 78 77 R PE BB T O HR
ARIGEHAMER . AR5 @8 GO Al KEGG & #4
Bk B0, 776 3L R A] DL #5 Wt/ —catenin {5 5 18 8%, B
# luteolin BN , RIE I EE T Wnt/B-catenin 15518 [
ZRNOE A BFCIESE, A W B AR TR R R H
TR A HILTR | ARG Vs Tl A R A a2 A B 1 A L S5 2 1
MRS, RN MR T luteolin R DA 5 2ok
AR 1 W S B, WD AR T 5 AR RE A

g5 b AR O i S N RO OR i g T AT 4k Ak
TEAREY | R G E R IR BE T luteolin 7] 3@ i3 J845 Wni3a/
B—catenin 15 5 4 ol 3% A S5 R 306 5 0E 45 P4 41k
2 0F A REZEEL , ORI IR I I D RE o AT R AR rh
BB GBI 25, luteolin g K IRAE W PR 143, 25 74
YEHIRAN, JCH A0 L3 S DG IR AR 5 PURIRIG T 2
BARBELZ BT, WA, AWFTE M AFTEA B Z AL, R
1 Wnt/ B —catenin 18 J80 TG 7 95 1E 7208 B A0 T B, HoR
FRAZGE 0 0] 5 SR8 | Tk ik — 25 B luteolin 38 i YA 45
T PRSP XL AEAAE TR et SRR

25 0 SRS B AR SO AE A i th %
{EE STBk A B RIS T 4E & I8 SUIRS 3R — R HF
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