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Abstract

e AIM: To explore the dynamic expression of high
mobility group box 1 (HMGB1) in scar tissues after
glaucoma drainage valve implantation, and to further
reveal the role and possible mechanism of HMGB1 in
scarring after glaucoma surgery.

e METHODS. A total of 60 New Zealand white rabbits
were randomly divided into control group (n=20), model
group ( n= 20, silicone implantation under conjunctival
sac) and model with drug administration group (n=20,
silicone implantation under conjunctival sac combined
with 5 - fluorouracil injection). The conjunctival tissues
were collected at 4 and 8 wk after surgery. HE staining and
Masson staining were used to detect the proliferation and
distribution of fibroblasts and collagen fibers in
conjunctival tissues. Immunohistochemistry was utilized
to detect the distribution and changes of HMGB1,
transforming growth factor ( TGF) - 1, Smad3 and
a-smooth muscle actin ( SMA) in conjunctival tissues.
RT-PCR and Western blot were adopted to detect the
mRNA and protein expression of HMGB1, TGF - B1,
Smad3 and o-SMA in conjunctival tissues.

e RESULTS:. HE staining and Masson staining showed
that the proliferation of inflammatory cells, fibroblasts
and collagen fibers in the model group was significantly
higher than that in the control group at both 4 and 8 wk.
Meanwhile, the proliferation of fibroblasts and collagen
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fibers in the model with drug administration group was
significantly lower than that in the model group.
Immunohistochemical staining showed that the
expression of HMGB1, TGF - 1, Smad3 and o - SMA
protein was observed in the conjunctival tissues of the
model group both 4 and 8 wk, with brown and
significantly deeper staining of the model group at 8 wk.
Meanwhile, the positive staining in the model with drug
administration group at both 4 and 8 wk was significantly
lower than that in the model group. There was positive
correlations between the number of fibroblasts stained
with HE and the expression of HMGB1 in the conjunctival
tissue of the model group at both 4 and 8 wk (r=0.602,
0.703, all P<0.05). RT-PCR and Western blot revealed that
the mRNA and protein expression levels of HMGBI1,
TGF-B1, Smad3 and o- SMA in the model group were
significantly higher than those in the control group at both
4 and 8 wk (all P<0.05). Meanwhile, the mRNA and
protein expression levels of HMGB1, TGF-B1, Smad3 and
a-SMA in the model with drug administration group were
significantly lower than those in the model group (all P<
0.05). There was positive correlations between mRNA
expressions of HMGB1 and TGF-B1, Smad3 in the model
group and the model with drug administration group (all
P<0.05).

¢ CONCLUSION: The expression of HMGB1 increased at a
time - dependent manner after glaucoma valve
implantation. HMGB1 acts an indispensable role in the
initiation and progression of scar formation after
glaucoma surgery, which may be involved in the
regulation of TGF-B/Smad signaling pathway.

e KEYWORDS: high - mobility group box1 ( HMGB1);
glaucoma drainage valve implantation; scarring; 5 -
fluorouracil; TGF-B/Smad pathway
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Smad3 .- SMA 119 & 3k /K -l [/ A T F%, $2 7% TGF - B/
Smad {5 538 [ 7E 75 YEHR 5190 AL AA S5 JHR AL i 1) &
ZEM

VTAERFFE 2, HMGB1 A G818 it TGF-B/Smad {55

22

%S 5l £ 4 A6 1Y & A & R 3R n] gl i3 HMGB1/
TLR4/Smad {5 538 25 CCl, S0 FIEST 44k iy & 4R
Pk S B R 5 5 | A AR S R Ak R
AL, ASHFSE & B0, HMGB1 mRNA 23k 7K - 8 1 5%
N, RS TGF-B1  Smad3 A9 IA 7K -t il 22 5 FLAH
6] 1254k, | i — 2 HE 4T Pearson A JEHE 4347 5, HMGB1
5 TGF-B1.,Smad3 mRNA ik /K EA HPE, 0140E 8
HMGBI1 ] §€if 3 TGF-B/Smad X —Z M5 S M kS 555
TR A 5 MR AL 1Y & e i FHBTAR I 259 5-Fu J&,
HMGB1 mRNA FI# 1 %353 F B, TGF-B1, Smad3 7R Ff
TEMAP NG | 3 — BN 5-Fu 76 AR J5 — Bt [a] 7y 7] GE il
iR HMGB1 f) 23k + 1 TGF - B/Smad 18 [ A9 £ ik,
SR, ARG M AP AEAS 2 Ah; (1) BEAR AN JE I i it
[i) J, 2% it 2B 4K i A A ) LA 2k 1) 5 372 09 %) R A RIS
(2) AHIFGE T 3 A AR 2 6 7 DG HIR 5 | 3 A A R 485
P LA RS WAL, R % RS R IR s 7K 5 1 o
il o £EL 4R SR S e A S T AR A A 1 S R AR AR
— B R FE IR AL AL (3) A BE L 1K Hb 52 56 b X
HMGB1 #4738 8 I 52 56, B A HMGB1 X TGF-B/
Smad 38 #% A4 EL A 52 i HL] |

2 b ik, A B 58 % B, HMGB1 , TGF - B1 , Smad3 .
o—SMA FY 22 35 7K - 12 455 0 21 45 6% 20 0 b o P i) S K B i
Fh, B HMGB1 B 2635 5 0 27 4 40 i 388 A 52 08 A0 Gk
S—Fu N5 4 SRR AL I T [ B TR0 45 24 21 45 ik 41 41
tF HMGB1 . TGF-B1 .Smad3 .o —SMA YK & T &,
LR 21 A Y o 24 21 25 B 41 21 b HMGBL MR8 5
TGF-B1 .Smad3 MR IEFAEMCH:, UL L5 R8N, FEE
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92 HMGB1 3@ id TGF-B/Smad {5 51 # 2 5 HIR LI &
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i HMGB1 13235 1] B8 A 75 AR 513t I A A AR 5 3t
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SE

[1] Kyari F, Entekume G, Rabiu M, et al. A Population—based survey
of the prevalence and types of glaucoma in Nigeria: results from the
Nigeria National Blindness and Visual Impairment Survey. BMC
Ophthalmol, 2015,15:176.

[2] AR SIRBESSEOIREA. T EEHER 5|7 EE AT
REAEL FKILP(2019 42 b)) . HARIRBHZ4 R, 2019,55(2) :93-97.
[3] Soebijantoro I, Noor NA. Tube length adjustment and tube trimming
technique in refractory glaucoma. Case Rep Ophthalmol Med, 2020,
2020:88894438.

[4] U, XUPCHE, 8. BrR A Ahmed B GHR 1 A AR GYT
HERTET OEIR AT EPRIRFFRA, 2019,19(9) :1590-1593.

[5] Ong SC, Aquino MC, Chew P, et al. Surgical outcomes of a second
Ahmed glaucoma valve implantation in Asian eyes with refractory
glaucoma. J Ophthalmol, 2020,2020.8741301.

[ 6] Bayoumi NH. Mitomycin C in filtering surgery for primary congenital
glaucoma: a comparison of exposure durations. J Pediatr Ophthalmol
Strabismus, 2018,55(3) :164-170.

[7] Yamanaka O, Kitano—Tzutani A, Tomoyose K, et al. Pathobiology of
wound healing after glaucoma filtration surgery. BMC Ophthalmol, 2015,
15(Suppl 1) :157.

[8] SKEEE, ¥IE4T, PRI, 5%, IL-10 FEF GRS WA EHE A
RIGBIEAA PR SIAES. EPRIRRIZAE, 2022,22(4) :549-553.
[9] Ye L, Gao L, Cheng HW. Inflammatory profiles of the interleukin
family and network in cerebral hemorrhage. Cell Mol Neurobiol, 2018,38
(7):1321-1333.

[10] Lee G, Espirito Santo Al, Zwingenberger S, et al. Fully reduced
HMGBI accelerates the regeneration of multiple tissues by transitioning
stem cells to G,,,,. Proc Natl Acad Sci USA, 2018,115(19) : E4463 -
E4472.

[11] Tirone M, Tran NL, Ceriotti C, et al. High mobility group box 1
orchestrates tissue regeneration via CXCR4. J Exp Med, 2018,215(1) :
303-318.

ert *

[12] Wang J, Harris A, Prendes MA, et al. Targeting transforming
growth factor—[ signaling in primary open—angle glaucoma. J Glaucoma,
2017,26(4) :390-395.

[13] Riva I, Roberti G, Oddone F, et al. Ahmed glaucoma valve
implant: surgical technique and complications. Clin Ophthalmol, 2017,
11:357-367.

[14] Gessesse GW. The Ahmed glaucoma valve in refractory glaucoma:
experiences in southwest Ethiopia. Ethiop J Health Sci, 2015,25(3) .
267-272.

[15] Choo JQH, Chen ZD, Koh V, et al. Outcomes and complications
of Ahmed tube implantation in Asian eyes. J Glaucoma, 2018,27(8) .
733-738.

[16] Wang SM, Zhang Y. HMGBI1 in inflammation and cancer.
J Hematol Oncol, 2020,13(1) :116.

[17] Muchaneta—Kubara EC, el Nahas AM. Myofibroblast phenotypes
expression in experimental renal scarring. Nephrol Dial Transplant,
1997,12(5) :904-915.

[18] Arslan S, Aydemir O, Giiler M, et al. Modulation of postoperative
scarring with tacrolimus and octreotide in experimental glaucoma filtration
surgery. Curr Eye Res, 2012,37(3) :228-233.

[19] David CJ, Massagué J. Contextual determinants of TGFB action in
development, immunity and cancer. Nat Rev Mol Cell Biol, 2018, 19
(7) :419-435.

[20] Nettesheim A, Shim MS, Hirt J, et al. Transcriptome analysis
reveals autophagy as regulator of TGFB/Smad —induced fibrogenesis in
trabecular meshwork cells. Sci Rep, 2019,9(1) :16092.

[21] Cheng WS, Chen CL, Chen JT, et al. AR12286 alleviates TGF—
B-related myofibroblast transdifferentiation and reduces fibrosis after
glaucoma filtration surgery. Molecules, 2020,25(19) :4422.

[22] Thj™, B4y, fp14E, . RUIRG PR & v £ 235 S iR A
HIT 577K A ARAE A - 19 23K SRR 10U sl [ BRIR B A, 2023,
23(4) :630-633.

[23] Li LC, Li DL, Xu L, et al. High—mobility group box 1 mediates
epithelial — to — mesenchymal transition in pulmonary fibrosis involving
transforming growth factor — B1/Smad2/3 signaling. J Pharmacol Exp
Ther, 2015,354(3) :302-309.

[24] Wan CH, Gu TY, Ling JY, et al. Perfluorooctane sulfonate
aggravates CCl, — induced hepatic fibrosis via HMGB1/TLR4/smad
signaling. Environ Toxicol, 2022,37(5) :983-994.

23



