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[Abstract] During embryonic development, the eyes originate from the neural tube and share a common origin with the brain,
resulting in highly similar anatomical structures and functional characteristics. In recent years, increasing evidence has revealed
significant pathological correlations between ocular degenerative diseases and central nervous system neurodegenerative diseases.
Typical ocular degenerative diseases, such as age-related macular degeneration, glaucoma, and diabetic retinopathy, are not only major
causes of visual impairment and blindness but also share close mechanistic links with neurodegenerative diseases like Alzheimer’ s
disease and Parkinson’ s disease. This review systematically summarizes the potential common pathological pathways between the
brain and the eye in neurodegenerative diseases. It elaborates on the intrinsic connections between ocular and cerebral degeneration
from the perspectives of toxic protein accumulation, myeloid cell dysfunction, abnormal activation of inflammatory responses, synaptic
dysfunction, and impairment of lymphatic clearance systems. The aim is to provide new perspectives and research insights into the
mechanisms, early intervention, and targeted treatment of neurodegenerative diseases affecting both the eye and the brain.
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-synuclein, o-syn) 7E R 9 FE A Ho A IR 5 2H 23 e 2y mp ik
FEUTRR, BIR RAE S R L5 B D REpAg . S5t
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AMD 52 — Fh DARR DX 38 3 J e U AR D k2
i FH AL T 25 R 3R AT PR AR PR N RRAIE 1 R S AR AT PR
A7, B A R RS B I, LA D) BRI Y R
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PR3 R 1.23 1%, R TR AF )N, R 8258 AD (1)
NEZR RO 3 — 2B F0 R I, AMD i <5 4F 1)
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FREHAREGAEH 2 FRX A Tismd R, &
BRGC R FL AT E A T8 =, [ RGC 2Kk
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7732, W AMD 125 4 ) 22 B A6 JE Camyotrophic later-
al sclerosis, ALS) \PD.AD 250,

LAk, #5551 E (apolipoprotein E, APOE){E A
MRRAT VR 3L A G B R 2R, AT GHR ke
FEIER . HIR APOE4 S5 A7 25 K2 AD ) B 215 45 X
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993 40 X 5955 2% (non-proliferative diabetic retinopathy,
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iR« RUIR HE L SR A0 0LV U 5 R 00T D) 30 5
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R A B R AN FARERG , DR ™ HRE BRI
WENDNRESR F Z [HAFAE—EAHRIE . DRI,
AAD [ R = . IX 37K DR AT RN 2 SR
L A Gl A7 A B B P 2 B A1 S Pl i S e 22 3R AT
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FEALARZE R A K IS Ty 3 AL D Bk [ 7 52
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106 J7 5 i YRS AR AR 4 A A IR S 2 T 2 I 4 e
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K 2 RAT AH R I A 48 R 25 A IE (space flight-
associated neuro-ocular syndrome, SANS) /& K | 2 #x
T CE R R B T DL R R e R, SR I
DAL A b TR 2 4 2k % T 4R R e DY IR A8 2
AR Lt B AL AT B ELFE B V5 A RS P
W T e DL G 2 236 B 1) Sk A% 2 B S0 i -
HRWAR BN 77 2 38l X SeHIR R B AR OR 25 /AT
XA AL B St 1 B AR, AR R
BT A0 R 75 i e 14 1) 8 g W T 7 1

X L PR 9 491 3L [R5 B« I 98 s 0« ORE B
PR 5 EAE , 4 AT 3 e o 22 0 B R VLA PR
B G WL A1) S M R PS5 4, ST R 3R GEAE 22 e
P BERE A7 AE B R A T AU R
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AD F&—Fh DLHEAT PRS0 D) BE RS A% 0 R B
PR HROARK Ao 2 SR AT R o i R B A A A Y
ABYLAS Tau H 1 3 2 o R A0 7 Rl o 22 J 21 24
4 4 (neurofibrillary tangle, NFT)¥™, (H 18 VE & 1)
e K B SO AE M AR HE B AT £ 10 42 B
AR A SR H R A TR ST I

I AE R TR B, AD g B R AR T o 241
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AD 75 BEARFAELE AR 5 A 1 5 30 R 5 142 W R s
AD FRAE T BT A, 12 A S (1495 AR 4K TT R
VA AD SR FEANETT SR I AR B
2.2 PD

PD j& —Fh 32 2L 8 I B T -SUIR A K ) CNS IR
AT PRSI, JL IR PRAFFAE B3 12 3 B i (N FE B 12 3))
IRGEALE ED LA K Z PRI shik . i 0 SR,
PR 5 A5 AE PD AR E R [RIFE 20 I, R W REAE
2R BURT R 2R RN, $R R A0 ) FE 4 T
N PD [ AR I — .

PD B H R U bt IR B FE AT L 25 1A) 6] E U
FEE T B8 A D ASERA A i 4] 55 1] R, 3K i PR IR
TEIRER | 5 W0 X I 2 #A) AR A7 PR AR 4 25 D) AH 56
FORI, PD BEIRGC 2 W AIR)ZE DL K P AZJZI1F
TEAN RV RE (AR L G, T IR 2 2 VR PR AR 1 S5 AR D T
RERRAS = BEAH R, L b, 2 EIREMI & TOERL
WA P B — 8 A, B TR 2
BTG AN A, I3y B8 -5 A0 R REEAE 5 T T L I I
J A AIFENT A %, PD B3 M i i 22 EL e /KPR F
BN R ) B, ek, a-syn 7E PD
SRS I S SRR, LR A P AR,
WIS RCCIBILZ DIF M, X e BEAR b hy
PD [ R BT WA I MR T 3T A= B4 -
23 HAe

= 3L 1 5% 9% (Huntington” s disease, HD) /& —
ol 7 S T ] A o i - IR - B A (CAG) =
A% IR 2 A DX 7 386 BT 350 1005 G 0 1k 2 PR T A Y
HD G835 A5 A0 D00 B AR 3 L A0 175 i HL 7 S DAL
MR JZ 24 . o, BB X RGC J2 5 (17 9k /s
5 g 7 R 5 D) AH O, B s PR I B 5 ) e A ]
R HD 73 17 M I (0 5 7 2E b E

ALS f&—Fl S8 L i sh i 4 0 DI REREAS 1 4
BT IR » R ALSAE S BN A —Fhal
PR (132 3) R G0 , (H R 2 E R R0, &
P B AR 0 HE O . ALS FR A B RNFL AT #%
JEAR T, RS ARG AN ALS AN B R AL, {H 3
PRI L5 AR B TR AT AR B )2 A AR AT i FE itk
Ah, ALS F S B0 2 K i OPTN. TBK 1 A1 ATXN2, {5
TE S5 R VT A BT IR v R FEAE ), SR B & AT R
TE 53 F RIRHLE] EAFEAS D,

A /e 3 B 2R AE 3 8 (spinocerebellar

ataxia type 3, SCA3) & —F HZmt% CAG HE 741
AT G Wi g T 527 5 14 5 ) G A st
e 1t 1 22 SR AT P50, FL BRARAE AU 4 22 2 e e b
2 TCIB b Ma-syn B R, W77 7, SCA3 B R B
HH PR L L RUATH PRLRTAUL XSS Py 448 A 1 FL A BT
BEAG s L Ah, SCAB R fA e i Tt J5 R /N 55 T )
TRFEAE DG, 17 5 BE AN RGC 2 (1 & 55 3t /N 5 5 0 7™ B
P2 RE 2 AR DG T G R IO 58 45 g 1) A8 Ak TT RE TE
SCA3 R FL IR ATl 3], 8 1 A0 IR A5 ¢
ARAE SCA3 F WL A RE I I 17 77

% R AMEAEALAE (multiple sclerosis, MS) A& —Ffi 1
RXANZE 2R 45 (10 It R 1 ) e o IR A2 /2 MS
S ILAER , AL 45 RNFLAR# . RGC 24T, LA
PRZE RAEAT RFAE PRI L2 2 R DASBERR 1A LA D] f
AR ] R A R AR I ) 2 RS, K AU oA B 54y
(A0S MS AR g S AR OCM i i Il ix 24
AR PR AR, AT DUSE S 3R AR MS (R B 72, Hoh
BT A BRI E B E .

3 ERAGRITIHARF VK

3.1 R RAT MR R 69 M & G IUAR

ABEE FHI 5 H UUARAE AD RT AMD F) #f 2258
TR R IEE AR . fEAD , ABEE A TENK
Hh AR SR T B L A R B B R, I AD Y
b B BLREAE 22— T AMD H, AR 7R
A AE S EIE v 25 UAR, T L & AMD B3]
B B R R I X RGN 5 R A8 1
RREAN A BLI S N, 34 7 38 5 AR 5 AR A LA A
R 2R AR D) B, T BOM 4 T D) RERR IS 5 4 i AE
T2, AT I AD 5 AMD (IR AT P BEFE

Tau 25 A B 7 7 R4 N2 AD M G HR 3L [F]
THRFIE L — o Tau & HAE AD i BEBERR 1L )5 T
JSNFT, 3 TR U B Ve Al Az i T e, 2 4k
ABUTIRZ G 1 53— R BEm BAR £ fEH IR,
W52 E) Tau 8 H 1725 REAAAE T RGO, 1Kk —
AT RGC AL RIS 2R A DI e FRhS , e 2%
FEULPE T S AR RN 2R AR Tl e B RS R P
Tt B 3 ) S SIS0 S, B 2% S SRS E AR A T
FEROAS AR AT PR AR

AR TR [ 70 (heat shock protein 70, Hsp70) il
B- il A% B [ (B-synuclein, B-syn) 75 #2147 MR
P RIEREBEIERH . Hsp70 BEW P BhEE R AT 2 5 A
J ) AT, S0 AR BRI e A R AT B
Ji AR . HE B AL M s, £ DR B
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Hsp70 F1B-syn & Z /b £ PD 1, ifF 52 R 3N
Hsp70 [ 93/ AT 38 58 o -syn (1) ZREE A EE 1, 177 B-syn
W] 58 A i o-syn SRR, 2 S0 HOR RE 3t Jig (0 2
K 78 AD 1, Hsp70 9 T 75 5 AR A Tau &
AR E A G FR R IERIR, 2T AL
HE PR BAR B AR A M 3 B, T RE D 5351 R
ANZ & ERER A 22 IR AT PRS2 AL A0 7 17, oAl
B 7 0 i B R B R AR R
3.2 BRAABATPE K e 09 BE A 2m AR 2 Ak T AL

A 210 0 A CINIS ARIIAUR Do JBE ) B 22 G 72 4 0 A
i, AN RANMAN E VR . e A ITESE R
SRS TH ERANMRE By IR0 B AT B AR 42 ST e
NS5 T TR HE R BEAE L o AR, E PR 2R AT PP
o, XSS ) D REAT AT b DR P P ) (i BRI AR
FRAAGE JEIE AR E 1547 ) B Ao

MR 3 A 425 3 2 UL HE AL ) 28R e 7, 3
R ALE 2 /0N M 5 0 L A0 T A P VR AT R .
' HR P 3 5 5 5 0 F 0 T 5 2 i R 53 5 1) I e
N EEVIAHIG . AMD H, WL T 27 4E AL AT RE [R1X 28
ZH A 73 WA B 28 BT DN T E DR A, )2 i ALY
/N5 40 308 o7 22 i I A A S K] i s B A
WA MR 7. 76 AD FPD H, FLI ) /I8
o 240 AL ) R 2 v A 1 i, T RE TS
G A Y AT 00 e S P s PR 2 D P
2 J5 200 LA [ 4 e A R S ) TS s ] R A
IR IR AT iR 1T

[EFTIEHR AMD MTAD IR o, A i
SR EEEA R T - — R REE -1
KT i 3K PR 6 B R A I ) 4
T i3 Jee v S B AR T 0 BE AR A M B R T
A e A 2R AR IR -1 32 A B 77, CAE TS YGHR AT PD
ST e B A ) 5 A i K W A i
TP 2T R TR 5T A T AL B9 0, AT £ A
ML TT L IR, 2R 2 MAE N AR 2R AT TR
Ioa o R R 7 P BRIE
3.3 HRJBER AT PR IR % 69 KRB 54 S E AL

PNE & G 5 2 GO0 5 2 BT AL R R Gk
SN0 A A RS 1Y, o A AR 2H 23 2 H I s R ¢
RE I B ) SR 3 B0 Pl R A S8 IR0 £E P
SR L, SRR I AR LA SEH L] o

2 Tl HR M IR A7 PR 5 9 v R 2 e I 21 AR AN
au-syn FIAFEAE , X L6555 B AR B A0 NOD 32 4 £
B A 45 M 3F 28 B 1 3 (NOD-like receptor thermal
protein domain associated protein 3, NLRP3) % JiE /N

A%, 76 IR RN ZH 23R AH S0 1R A AL il Hh R 4%
FEIER™. HATHE TR 2 ) NLRP3 BUE B A2 10
JEERZER 1 43(Connexind3) - 1#1E , Connexind3 -1l
TEIH LR ATP BRI AN M A2 [A) R AL i3 NLRP3 29
IMEBIE . AR Z EILRE A U T 1] RE S
Connexind3 =@ IE [1)_L i, BE R e & 251 ATP,
5 IS RE A AL S R fE AMD A1 Ot
R 45 HIR 308 5 3 5 (7] B W %% 21| Connexind3 - i 18
(B3R, W] e 5 R AR A A BT ROAE A LR R AR
T B a] Connexind3 [ 10T B CU7E £ TAE 51
H R IR YT I IR SR MR AT M50 1T 77
3.4 ARJEIRAT PR R 9 R AR ) AE I AT

Rl M4 TC (AL A5 B AR S 1, BE K
PR AE S AL BTN RE , SR T 48 W 25 (1 7T S 1
T A, Yo 2R TE R B B A 0 T g 2 Ok
B EMRMGRAT VRS, i Ty e B G 2 Il 55 1
L5 T IR, M FEA G B I
paifia

MR o 4 22 3R AT M 9515 (1) 3 R 98 B2 CNS AL I
JE, A% Co ML 22— /& RGC AE T2 B 5| & AT (R
KAl 5 #2200 5 AT GRE e SR Al i o0 22 0D 15 5 ik
PR AR 3K — 5 BRI AR 2 (0 22 o 4045 AR
RO A A AP 2 [l B 5 e, AR SEERPE T DGR
AD F1PD B A3 BTESE™ . AR SR, TR
RAETE A AL G IR B A AE A 58 2 ARSI
W 2% Dl it 322 3 PR B AIG, SO A B 2 2= I X 4 328 3 1
5, SRR T OGIR 1R A 2 IR AT 1 U W] R e 4
VG [ 1 5 2 R o T A B

FEMS H, S fih 25 2k T T I R S R A
TR, JCHAE R JZ KT X IR 2 4 h R I . A
FLE— 2RI, AR A B RS A2 45 % )
FHO, W RE BN i g IR B AR 54 kA, A0
R JEE PN J2 25 4, LA XU A4 5 49 22 1 A L ) R ik i
FEI D, 5 A0 A b SR Al S B B (SR A 2 3D
(T BEAR DG . SRR SR E 1 25 2K AT RE A& MIS IR I
JELTR AL 1) B B &
3.5 BRRAT MR R A E R TR E AT

MERG R N B LA R, EANS S
G5 SNE, DR A7 BRGS0 06 4 320 JRAAAR T iE 88
T AU R A R e L M R o S R R S ) e
bk R G HA LR A E. RS =6 —
AR S SR R G, FEMFR1 7 E, 5 CNS i ik
EL P8 AE SR FR bk D 3, He = — R R [l 2%, A
MEESE 1 HR S5 T e — ) e SR>+
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MR G5 IR 1 R 7 g B A B 2 AL
A K ﬁ%ﬂifglﬁﬁﬁéfﬂéaﬁ’ﬁﬂ%fﬁiﬁﬁgi(angky
poietin, ANGPT) 2E & Kl 7% f Ik DA IR & 2
S H I, MR o ANGPT1 A1 ANGPT2 2% 5 /)N B
HOGHR AN IR R E A ™. H R R, B E G
AR A, 30 e Jo 7 0 9% 330 N /0 B4 428 %) i 3
P BRI B AE AD 55 CNS 9 143
B, A IERRIN R SRS E A . (B2, BT
VAT AR AH 22 14D vk 2L 2 A FE IR S 208
AR (T 6 IR R X R

P 9 1 A B R 1 i i R A £ ik A2 e 3 AL MY
FE RS, FECAD WL IR S . 7E AD B (1AL
JIES L RRL 4 22 ik A 2R G ATHEE JE 9k B2, DL KL SXFAD /)
R 1740 R L A7 AR08 Ao 422 i A vk £ o, B SR 3 AR
DUR, W FCUESE, AD 5835 FII SXFAD /N RRR T AR
FUEATAE AR i 5 38 AR = AE B I S8, HF
FUE W, AR B AR FH AL S B A R
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tral retinal artery. Brain-derived A is deposited in the retina and optic nerve vasculature. In age-related neurodegenerative diseases of oculi and brain, the

deposition of AR and a-syn leads to similar pathological changes, including the activation of the NLRP3 inflammatory pathway and myeloid cells.
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Figure 1 Schematic diagram of oculi-cerebral correlations in neurodegenerative diseases
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