MMP-8 Fll MMP-12 4\~ 5: B B J5i 35 IR 31 il 8 K IRAL## & 1545
R RK TR

&, KF

WAL 2 — MR R B iR B, ZRIEW] 650031

[FESZES] R7746 [XHEkFRERD] A [DOI] 10.11855/j.issn.0577-7402.2581.2026.0714

[FHA]  ASCHTA 1R 7 R 25 i 5

[BIAA] i, 3T . MMP-8 Al MMP-12 415 (1) 8 S5 Ji R 00 o] 412 28 A BRUAR ot 22 48 495 i il 2 4 s R P (], PR 42 15 2 2% 35, DOL:
10.11855/j.issn.0577-7402.2581.2026.0714.

[WrFsBHA] 2025-12-14 [XFHAHHE] 2026-02-09 [E&HH] 2026-07-14

(AZE] BH ISR 1 (MMP)-8 5 MMP-12 78 K AR 24547 5 1 B AR 28 13-4 K o Re e J b i 11
FEER . FiE ¥ 192 2 SD MEER BB/ A0 BRAL R YL 20, R4 96 o W 2H K BRI A AR 7 A0 22 PR b
R 5 B e 2 A0 A 2 4500 DX R FH IR 06 75 5% a6 1k MMIP-8 A1 MMIP-12; %of IR 4 ) 30 4 e 45 o 23 AR 1 3 . RIB A 7.
14, 21, 28 d UK RMAIZLLIZ], Western blotting Fll qRT-PCR iA K MMP-8, MMP-12, JJFEF 2R 1 25 14 (GFAP) K i
JE TR 2(NG2) Y 2 1R mRNA 357K 5 SR FHEEALEE R B WAL (CTB) AT/ 5 A 40 IO R 2845 41 i (RGC) il 28 FE24:
R CTBA /RN, $EYL4] RGC 428 4E v B Akt ARAL I WA K . AricfZ T ARG 14 d BRI RSB, 214
AR, 28 dIEAMR T Ffiw, WX IR DG SR A R TN . 5XT AR, FEAREH 7. 14, 21, 284,
5 YL 20 LA 25 20 20 MMP-8 T MMP-12 2 [ 3635 7K P35 B 8 T 5, NG2 mRNA FIZE 1 . GFAP mRNA Fe3A7K P35 B i FAI% (P
<0.05 5% P<0.01); 7EARJGE 21, 28d, F&YL4dl GFAP & [ 3R A /KB B FEAIK (P<0.01), 416 KR # =R )5 .
MMP-8 5 MMP-12 it F&3% AJ 41 i i T S AH 5 R F GFAP 5 NG2 B 3R3A,, IR RIRTE I, (21 RGC il % K I AR A
MMP-8 5 MMP-12 7] BE A 2 SRR 28 P A AP ERE

[EIA] Wi, MoEms; EmamEas; ERamEam12; R

MMP-8/MMP-12-mediated inhibition of glial scarring promotes long-term axon regeneration after
optic nerve injury in rats
Cao Xie, Geng Yu'

Department of Ophthalmology, the First Affiliated Hospital of Kunming Medical University, Kunming, Yunnan 650031, China

"Corresponding author, E-mail: gengyu@ydyy.cn

This work was supported by the National Science Foundation of China (82360205 ),and the Yunnan Province Reserve Talent of Middle-
aged and Young Academic and Technical Leaders Project (20240SAC350057)

[Abstract] Objective To investigate how matrix metalloproteinase 8 (MMP-8) and MMP-12 affect long-term axonal
regeneration and glial scar formation after optic nerve crush injury in rats. Methods 192 male Sprague-Dawley (SD) rats were
randomly divided into control group and transfection group, with 96 rats in each group. A unilateral optic nerve crush injury was
produced in the right eye of every rat. At the lesion site, rats in transfection group received lentiviral vectors carrying MMP-8 and
MMP-12 overexpression constructs. Rats in control group received the same volume of empty-vector lentivirus. Optic nerve tissue was
collected on postoperative day 7, 14, 21, and 28. Western blotting and quantitative real-time PCR (qRT-PCR) were used to measure
the protein and mRNA expression of MMP-8, MMP-12, glial fibrillary acidic protein (GFAP), and neuroglial antigen 2 (NG2) ,

respectively. Retinal ganglion cell (RGC) axonal regeneration was evaluated by anterograde tracing with cholera toxin B subunit
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(CTB). Results

CTB tracing showed axonal regrowth in transfection group. Labeled axons crossed the lesion site by day 14,

reached the optic chiasm by day 21, and extended into the hypothalamus by day 28. In contrast, no CTB-labeled axons beyond the

retina were found in control group at any time point. Compared with control group, rats in transfection group showed significant

higher expression level of MMP-8 and MMP-12 protein, and significant lower expression level of NG2 mRNA and protein, and GFAP

mRNA (P<0.0S or P<0.01) at postoperative day 7, 14, 21, and 28; and significant lower expression level of GFAP protein (P<0.01) at

postoperative day 21 and 28. Conclusions

MMP-8 and MMP-12 overexpression reduces glial scar formation by lowering the

expression of the scar-associated markers GFAP and NG2, supports long-distance regeneration of RGC axons after optic nerve injury.

MMP-8 and MMP-12 may serve as therapeutic targets for optic nerve repair.
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Fig.2 Confocal microscopic CTB tracing and time-course diagram illustrating optic nerve axon regeneration in two groups of rats
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