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Abstract

* Dry eye is a common ocular condition characterized by
multifactorial etiology, involving abnormalities in the
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quality, quantity, and dynamics of tears, leading to tear
film instability and imbalance of the ocular surface
microenvironment. Its pathogenesis is complex and not
only associated with local ocular factors but also linked to
various systemic diseases, making it an interdisciplinary
disorder that increases the challenge of clinical diagnosis
and treatment. This review systematically elaborates on
the associations between dry eye disease and systemic
factors such as autoimmune, metabolic, endocrine, and
psychiatric disorders, and further investigates the core
pathogenic mechanisms, namely inflammatory
responses, oxidative stress, neuro-immune interactions,
and tear film compositional changes. Thus, this review
provides a theoretical basis for understanding the
multisystem etiology of dry eye and offers novel insights
for comprehensive clinical management and fundamental
research.
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Y K W6 A B D1 BE B % ( meibomian gland  dysfunction,
MGD)'"

J M SS AE IG T IR B & s HIL I PTUA 94 Sy LA W4~ J7
T (1) PR I8 Y S0 5 A B 2450005 - TH IR 43 WMt T
SERCIY M2 I BT OSS AP A A R -1
(interleukin—1, IL-1) . EE T 10 (interleukin— 10,
IL-10) . Jif 983 3K 3B N F — o ( tumor necrosis factor — o,
TNF—o) A3 BE 3R 3K 25 40 i) S e TH B 09 B 35 pp 2858 o R
JBC RIS A R e S S SR T R 55 4 28
W5t T (2) B3 T MR 3 R E
TOEREE RS - SS f8 35 45 B b A7 A2 K & 1% AL 1 CD4+T 4t
Bt ATRE TR R S PRI T Z A AT, 2 419%
FHWB B T S MAPK 38 g 1 1IL-18
TNF- o #1 % i 4 )8 & H B ( matrix metalloproteinases,
MMP) -9 455§ JE LS E IR S N 5 | S AR 41 i vk
DRI R E Y A, MMP -9 ik LY I
fiff LA ST RE R A B NN IR TR
MIFEAE . 4k KM SS AHOCT IR AL T BEAZ 3 s A 1Y B 4% 52
Wi, 4 RA B9 4B S AE W] i 8 IR 3 42 E , SLE W] BE £ o g
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fRGEINA SS ARG T R Bl 1) /K R Bk = AT IR 4R
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PRI B TE B AMA C3 BEAR) /& SLE AH G T HR i) & K
F2 W e E R S TR R A

RIEHLEI L, SLE AHC TR F 2l R 7w N 5.
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HCEk B 45 1t A5 B, 51 % T R B B AR A8 M e L o
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GY UL o B AR ) P A A R S LR 4 i A AR
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SPGB SZ A - TH B 5 98 Bl 288 37 0 55 B # B | p 5 3%
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HRBE KRB S >, SLE 4 B 1L 45 9 25 ] B 5
M) 235 REEARCOE B, 12 05 0 A8 PN B 2 A DR B T, 3 | o i
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1.3 RA  RA 2l UM PR3 8 S R AE 1) 4 B 1 1 &
RER , T 51 R AN B . IR R R E WL
IR B2 — , KGR ET L 19%-31%"', % H RA 1§
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#H H (C-reactive protein, CRP) LTI ( erythrocyte
sedimentation rate, ESR) 5 T iR ™ B & F 2 16 — E M =
P R SR R BRI T RS W I RIS IE S
RA BB S 5315 IR P05 45 O 40 T i 1 Al i
IRE N B IR

RA AH TR 0 % o 4% 0 75 T HR Jm 3405 4 928 9 IR
S HIE N B 7 S B T TH R, S BB B
05 Ik A IR I B S A A e AL, W TE R A W, (R
RRAT THFR L3 25 REARR A L S 6 2 1 4 0, W R TH A
SEMEDY S Sonkodi AU WFSTAESE RA R A AR -
BT P AL S IR, T4 T Piezo2 B 38 IH i
AE T R U ff Rl 22 R AE 520 . Huang %7 B 57 K 3L RA
THR B MTE T 40 HEAR I Helios ,CD226 I Foxp3 7KF-
Tt THRFER AR |, 0 TIGIT 7K F-FH 5 W) 5 JXUBS: Je IR AH
o IR Treg ZNAEIIAES I8 B2 CD226/ TIGIT %l 2% Ay 1 [7]
W3 TR R AT . 85 BT A 0F o8 A 1 I I 74 R AR
H 3o ( regenerating islet—derived protein 3o, REG3a) M
F H A % # H ( complement factor H — related protein,
CFHRP ) 45 T 7E LG AR W hn s ), ok 4 22 S R K 8 11 7T B
o AR S E R G % 2 SRR R | BT AR 0
bR, (L BRI RE R F LRI o — 2B 10 IE =
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SO R T ELA I R B B s R E Y
Wi S5 2 R 5 AR 3 B

DM AH G IR 14 A A AL 1 v 104 30K 2l g AR 25 5L
RAE M2 A 5 Z O RAE . (1) IHIEAS E R
R - e MW 38 ) 22 O e i A 4 35 TH R D 6, D TH W 4
WA TS 3 S A AR 4 0 T B ) T B2 AR y
( peroxisome proliferator —activated receptor y, PPARy) i
IRR RS, 51 & W6 M R AR 6 25 455 SRR 0 43 Wb S 317 o
L IR S AR AR A 1 B2 MMPs/TIMPs 247 , 3 [7)
T VE B T (2) MR 3 AR SRR B W TS
NF-kBi 6, f2f# IL- 1o IL-6 S0 R 74, ek
HIE S (reactive oxygen species, ROS) , I iR 5E 5 FH Ak
TR S T A0 B, 0 0 A TR B R O ORI R AR E
P (3) A R - A AR AR 55 1V RS
DIe Sz IRAR R BOHWB o W5 50 A St 1 il I
N300 4 B Ak 28K 7= ) ( advanced glycation end products,
AGEs ) HE R B0 At 20 2 i 25 B T [ A 228 R e i
FEBEMMP -9:: 32 32 38 7F — 20 B IR A 5% o, 5 R R 3R
IR S A
2.2 MARSRHE MG 57 8 5 45 1l S I i | Hh =R
T v ok o B AR IR A VH S R R
BT JIEE R S DRI i A O AR TR, PR O 4 B
PR T RE o TR & B R, fe LetEh It
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TNF-a B, 51 % Ji 48 1 R AE , 5 B0 45 B 1 iz i1k
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W, 5 P Z AU AH B AR F B LRI R ik — 205
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ophthalmopathy , TAO ) J& — 1 5 HUR BRSSP A C 09 B 5 e
PEVERG , 46 R 2R IR E , Hp IR E R L
Fg Y R R 65.8% —85% , X AT AE A TAO [
M
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i, S5 E, ek TIH R AR IR BRI R Z R A B
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