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WE FARELHE ZARETRA, UWHERE I 8 8 £ BRE, MEFREZTE R SIELETHEL
RERARN T EZ—. ElgRLE, —LEHFRERCFIGELRN, AMEREFMBSLER, BN EEUK
B, BHRELBANF N FHOH G TERAAER. AFk, £MEFHABRANZRAINA R, R %
B O IR LA 2 40 17 B AL 48 7T R, (BB 3 AL B By A 2 R AP 77 %, R4 IR R I B9 8 7 KB B S R
Wi, HafEEEAY. £MELY. TEMRRERENEF S THARFLEW KX, TRRME £ XA THE
F R GRAHR, MENE, XRF A RAFTARAMERFEBEET, BRELRNKEE, REFALRELH

EHERE.
XigiE  FALR, WHEHY, WL RP

T GHR A& —2H s BEE 15 HR J (intraocular  pressure,
[OP) 51 AL A 245 3 10 S B I AT EH IR, 4
EFRR, TF220204, SEREAMEECIREE
¥1£800077, FENEIX2200 5" F120404E, A ERFE L
IR ik 118125, T RH iR, IR B
RAERAGEHEE, BN FEMESHRE KA,
BUfEanst, HARThREMKIAMELL Se 2k, B gkttt
J&, W fE A EEGIRE 2 5, P ms
AT A7 1 A8 2 i PR R ARH 2 A AR SR Y6 7 35 5 0
YR AR R R A L T RE AN AR VS i O H
T A% 75 A R PRI AR ]

1 FH IR 245 17 g L)

WEFE B, A0 X 4 22 15 20 (retinal - ganglion
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ez gl RimR A Mgt E 8, M B s
HITRES. AN, P TR RS R0 ) 25 5 7 IR 5%
RERAR M. WHFRERWY, RRMIT A E IR (primary
open angle glaucoma, POAG)JEH & IE % R P 5 R
(normal tension glaucoma, NTG)Ffi P & 5 1E % A
b S A7, S B 5 A T £ A B R ) 22 7,
AEOF 5 e IR TO PR 82 ) ML 223 il 40 0, 91 R AR BB
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1.2 A Sk
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BWHAINA, RERGES5E R KEK
M HOeIR s TR B SR Rk
FrAz O Pk T i (heat shock  protein, HSP)5
H UV DI R A ) T OV 8 T I M R
BOBERUR 2 K7 A /- 2 1 (interleukin 1, IL-1). IL-6 %
IR R AL Rl Fa(tumor necrosis factor alpha, TNFa)ZF,
GURRAERPL, P AEAEENE, FIRGCsHIAR . S fil
Rl R AR K A T,

1.4  NOWPLh& ik

— & (nitric oxide, NO)HINOA B (nitric oxide
synthase, NOS) M, N NS 2 Fibh &AL MR
WHIRFE. B, S8 A NWE S (induced
NOS, iNOS)5POAGIFEIRA K, © Rl LA#: 2 Fii i
P ENO, R IINOX AL~ AR R, i RGCs
i

L5 AEREMENA PR
BRI RS, RlRE ENFRIZF . R §k
SRR T A0 B PR G A 1 SR B 2 BR B AR, A N-
F-D- K& H R (N-methyl-D-aspartic acid, NMDA)3
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RGCsH T,
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GLCIA~QFIGLC3A®. 2 5 5t N\ 5 4d FH 4 JE Al
2H R IKTFF 9T (genome-wide association studies, GWAS)
7E 5POAGH K (1664~ K= D8 e h R I 1 76 R #i
18 B £ 1 B0 £ A MYOC(myocilin)* %, oPTN
(optineurin)*”'. WDR36(WD repeat domain 36)"" %
CYP1BI(cytochrome P450 family 1 subfamily B member
DPUEE BRI, IX e HE R SR 5 ORIRE R K R
#4)). WIMYOCHIPro370Leu [ R N S B
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AT 51 71N 232 DX 20 L P PR R 87 S350 R 2 A i A T
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HRTEITE . Sl a7 5%k, 0 BRI H %
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H A2 G 7 B4 A ZEEE X RGCs M/ X 41
J, anHIRGCI TGS RIEBel-XLEE ) Ji 5 B H A 3,
AT B IR P i 4278 FR 1K - (brain - derived neuro-
trophic factor, BDNF). BEIR#HEZE 75K+ (ciliary neu-
rotrophic factor, CNTF)&53& A DA & P A s R 4 &
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(HSP-70)55 3 K & 73 FAEAB I ERIA; ) /N E 41 i
[ a0 3 i 4 J 25 (A B (matrix metalloproteinase,
MMP). BER R 40(MMP. 7KiEiEEE-1)™), B
S Je (R A ) 4, e 0 B IR 25 Prhopres-
saJzrocklatan yRho AN, 37k, &4 il id CRISPR-
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AR BEAEF 4 )5 Bk, FF AL iR 2
ERR I IR, CLER A TR B, RIEAN
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S LT A Mi(induced pluripotent stem cells,
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Wi S 22 T B 4T M PR R 2 B A TR G Cs il
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CNTs)F1 2 (FLIR - £ EE R AL ZE W) (poly(lactic-co-glyco-
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S VB AV R, B Re IRt (e
PRI 28 B 70 ARGCs S H i AR K, DL Ew 50
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)7 2.

2.5 MR ORTEIZSY

BERTALAPZE 15005 AN [RILAG, Il R A AN TR S
28, A AERKE T ORIk 0 M Ak
PESADT AISE BN IR LR A Dh REREAS IUBRIREY . 2L
RPN ES R AL LB ARA 3R B 45,
B PRRCRAN—, HAFAVEAS S, W5 2 Bl PRI
BAE.

2.6 BT REAMIRYY
RRERATGST, WH S RV IETAME . RE
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AT BV PRI, GnfET R A AL
SEp /b A E I ESRE A T, AL I s s A
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3 FAEMRE
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L2, MM RIIGIT BT SR — %, AR

DL I .
3.1 FhYEsR

REHNLRA T HIHI B, RENAKHEAT
KM AE, R 75 RER T AR itk — DR R,
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RIEEFERBT, 13RS RO AN RE HIE R
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[FIFEZ2.
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(1) BRI R GE a1, 400
B N SRERE BRI AR 100%, AR AR
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RRAEY), WZRWEALZM P UIAEEFE LRI R
HIsem. AFRE SRS, 88 H A AR E A
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REPEIIZESE, B2 700 i AR () R 70 240 it B i 4
PRCHIAFA Z 5, L EREER 7220 524
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HARNIRBAG T R 7 R 71, AAER S AN GE
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() SIRIEILM R & A 2. R a B BAR
A LA IR G L I A R B A, (AR A%
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M) e SR ARGV 5 IR R R IRAT AE 22 575 1R — R
AR LS T LR B LU S AR N AF R 22 5 LIRS
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T REONS AT, e 2R L 0 L TR R A [

(4) RBESEENESRAIMGEEER. H
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MPA G ERERE . 18 BRI ROA ST . B s
RERAL R JR AR AR G 38 S I 45 2 M HL Iy
RERE A, HLA SR 0 5E B A LA LR K 15 5 7 3
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IR Z HEGE.
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RET S RAF A SORMWE R, Bz, o
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AR TEANEE SN A I R AR I 8] 2 51 A R & B RS A
NG B JE BRI e e ibF Sest, HIoiE 516 B4
PLEE & S B AE R

(6) Bii.  HAKRESE BT X2 0 v
Foft: B IRPR AR ANATAL IS T AN 3 DR B A
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SN HR I E 7 AR AR LR RS A, 51 R e
RES, PRARB MR 24, o2 BRI A 18] R R,
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Optic nerve damage and neuroprotection of glaucoma

RONG HuiFeng & GE Jian

State Key Laboratory of Ophthalmology, Guangdong Provincal Key Laboratory of Ophthalmology and Visual Science , Zhongshan Ophthalmic
Center, Sun Yat-sen University, Guangzhou 510060, China

Glaucoma is the second leading cause of blindness worldwide. It is mainly characterized by optic nerve damage and visual field
defects. Currently, controlling intraocular pressure is one of the most effective methods for treating glaucoma. However, the
intraocular pressure of some patients has been reasonably controlled, while the optic nerve damage continues to progress, making it
difficult to restore visual function. Therefore, studying its pathogenic mechanism is particularly important for early diagnosis and
treatment. In recent years, with the rapid development of biomedical research technology, more and more mechanisms of optic nerve
damage in glaucoma have been revealed, while few reports on the methods of neuroprotection can be clinically verified. At present,
the rapid advances in genomics, bioinformatics, stem cell research, and biomedical molecular technology make -clinical
ophthalmologists and scientific researchers work together to improve the precise treatment of glaucoma neuroprotection. For patients,
this will decrease the rate of blindness and improve their quality of life.
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