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ABSTRACT: Dry eye disease is the most common ocular surface disease, it can lead to eye discomfort, and even cause visual
disability. It greatly affects the work and quality of life in patients with dry eye. As the incidence of dry eye disease is increasing
gradually, the disease has been paid more and more attention, and has become one of the hot issues in ophthalmological research. The
causes of dry eye disease are various and the pathogenesis of that is complicated. In recent years, many researchers have studied the
etiology, pathogenesis and treatment of the disease, some of them showed that the immunoregulation is one of its main mechanisms.
Nonspecific immunoreaction and specific immunoreaction of the ocular surface are regulated together. A variety of immune cells and
inflammatory factors have been found to be involved in the development of dry eye disease so far. The traditional treatment of dry eye
disease is to apply artificial tears to lubricate ocular surface. But for moderate and severe dry eye disease, it should also be treated with
anti-inflammatory drugs not noly simply relieve symptoms. This article reviews the latest research progresses on the immunoregulation
mechanism of dry eye disease and related treatment.
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1.1 R RE

GPE I 2543 T AT G A o P G E o [ S8 PR Sa R
PGB AR e e, R E I A B Y, 2
MBI R AR RS —EBI 2, JTR SRS 55 W 5
$E o[BI ol A LG SRR A L 5 R M L R v MR A i AR
FERANML | E 9K 35153401 (natural killer cell, NK cell) ydT k=
MRS, 30 I Pk e MOPRER AR P G e ok R M e, v e e
SePE AT X R R E AR B G A R R
AHAAR K AT A

IR 2% T 11 GRS 7 5 L b G RS T 19 B IS — D), TR
TR EE 4228 5 T R 5T T IF 35 B WS D G A 4 5 % L B LA
K HAAE FEY . e RG AR AR SRR A 2P sl hE M T ik
PR B SN
1.2 IRRAVEH %% R A
1.2.1 BEMRERES SCREEREHN—A A E
SRR 5 AR 0] ) Wy R I B LSO B R R
SRR R . 5T —DIRE AR R T B A
FEFNEEREE T Bz LK — RN B AR 1 (FLEREE VA i R
Fria g H =R B ER )M, T IRAE Y58 RS T LR B
ARG, 30 b MAPK 38 B, #F 1M 0E A% 7% 5 R -«B
(nuclear factor-kappa B, NF-«kB) . 44} Z (interleukin, IL )1 1 i
JEE IR FE R F o(tumor necrosis factor, TNF-qv) , 3 &6 K7 A] D45
T RN HAUA BT BN US55 0 B0 , 1 DR SR 6
FESNE o F3 40 AP Z R TR AR 2 5 1 T IR 4 29 L
W 155 8 , Toll ¥ 5% {4 (toll-like receptors, TLRs )/ F /{5554 5
AT T EUE A S A TG Ak, FIB N3 I 2 BIE S RE 4t R 5 o
122 BEESEREMME  [L-1 TNF-o fl IL-6 7EMRSE [
B IA T IRE SRRE SV DG, BIFSR R /MR IL-1 244
BERER G , A R RNSE A W S 0E R W S sl /P, 7R SR B 4%
E 2 B L F, i CCL3 . CCL4 ,CCL5 ,CXCL9 ,CXCL10,
CX3CL1 fig 5 F WA ARF 58 AR 200 B | vt 48 RN 36 Ak ) T
ML A FRAAIR AR T 320k LN, 55— G
ARG ELRS 4 (Intercellular adhesion molecule, ICAM) A3
ik ICAM-1 5 HCJC A4 3k B 240 Jfg 2y BB #H DG Bt JE 1 (Lymphocyte
function associated antigen 1, LFA-1)%%54 J5 7E 48 JiE 3 {57 F1 bk E
e B LA IR ALY, XA o ATV E S B TR T B A

S5 T ARAE [ A 00988 B2 I 9 200 i 32 22 h g vh PR 41 i
NK 200 e FRAZARMD / EL Wi o Mt 2 B A 1 3228
R G RE B 5 — B B 4%, BUARAE IE 45 I rh v vh PR A0 i
B, (H A ™ KRR = T IRAE A IR 2% = & A A
Ol WF9E & g h MR 40 I ) TH AR 2 20 CDA'T 4RI fb s fin
Ko fa TG TR, 3 3 W I v Py 4 M R — I B AT e A 3] £
PHERMN, f5alr BWFFE 3B NK 40 g v BE7E DED %) & S tIL il
PR ESEH. IRE NK 4IRS E R BE R T v- THE
(Interferon-y, IFN-y) . IL-6 . IL-17 SR MMM IA FAYF= A, x4k
e 4t PR 38 5 A B, e 2 88 4t fd (antigen presenting
cell, APC) H1H & Fe itk T 40ff, IFN-y 1357 Thl 4 3805
FACTF AT 5 R EE R T Bz A FARAR R M i 21, BA A s
725 R85 AT LAk R AN S TR A A L, ML 240 i 55 4 A

SR AR , M2 AR 1 B4 o 5 R TR A S oA
AL M1 FIAME0 SR ARG ALEE v T A0k A
FG5. YOT AL AEAE T L B AN BT , vS T 4M i w7 LAZERR
T IL-17 OO T IR AR U FR SR A . T4
ATE T HRE IR 3% A RE 1 FH A A ST AN B T sh A B L 1y 8, 532
T AR /N BRI ¥ A R BRURT LA & R S T IR J A C3a/C5a Fll
C3b/C5b JhAk 51 A S ME A0 A Al i PR 7RO SR, R Rk
Fob, HRT &S T HRAE R G Y JAE A I8 A 45 1L-2 IL-4
IL-5 IL-8 B 4 i 26 P 3 B dn e R & 2 R B K
W FLRE A S A RKE T B0 MUC5AC.S100 &,
AT HRAE £ 35 AR 38 1T UAGHI 215k 46 5858 R F A8 1k, JF HRZ
BOAE TR A E T AR AR 286 1) 728 A BB 09,

1.3 IRERHIER M RE R

THREAR % CDA'T 4HMAEAE L SR R PR 8 2= )
7 IR G AE A s IV P G 88 I I A5 R P A Vs 7V PR At
T ARG o 38 I GRS I 4 I B T S A B B
APC K BHAIGE 356 , APC T8 Sk 121 20 LA 7 08 4 57 sk
N T 4AANS, B AR A shas i B T IRATISR AT, (R 5T IA
I B HLIR R SRk T IREE A AR JOIE R fih A i S i T
SRR T AYHRFE L MHC 1T 59 1 98 A0 H A R385 5 R AE
T T 200 B 7 25 1) T ARUAE R84 P 45 S A1 A BT 8 2
P RE R VLR 38 1) 53 —ig AR,

AR N 670 T AR P G 1A 4 A S B B 2180 (R AR R
FPNE G VR FHITA o D3 Mg B e 18 R S8 S 1y
TPV AN TS AE o BRI, T IR (S50 LA K ISR RS A )
YU F296 20 1 1 1 T 20 R R A T 5 A 2 05 A IR IR A
A p B AR PR BE R A X I 2 0 TR R R R E B R, &
P S TP P 42 B3 1 p 2906 2 1, o Je e i A s K
SR IS % s , 2 SR RETR A2 A B R S ) g B 7
14 &1

AR AE T PRGN S MEIRBE, JS2— R A st 7=,
ERHUR—F TR IR G N, IR A AN Tk Ok B &
AN MR, S A B P 2 W A TR A T SR s B ) AR R
NEo ZREAET T S HR (1 1 (caspase-1) M AR 5152
{& NLRP3,NLRP3 Jil T-JCiG M ) caspase-1 Fiffd, {2 246 Fx
A TEPERY caspase-1, caspase-1 ] L 755 200 i 152 2 AL A1 40 ffd
VA BETT, M P R S e AN S T A M S MR 5 R RN
caspase-1 ¥R AT LLiTE IL-1 B A1 IL-18 RipfA, 7= 4= BLA & PE A %
BIL-1 B IL-18 Ff4Mms SR , I % i S Ho A 4 v 4 A I
F A BURIRBERL, BRI HB AT 4 B 95 W ™, A BFFEIE B
TE T MR AE 22 2 1 IR % ,NLRP3  caspase-1.,IL-1 B,IL-18 A mR-
NA FlH [ 1) RSB E T = e,

1.5 BRARS iE I B

SR AR I A — A (b S AR & RIS . A 5
R MR T AN TR R, AT R A D A B A A
MR FFEIE IR F A5 TLR 15 538 B R IE- 55008 I N 5 58
TG A AR 1 i 2 i 40 1 7 3 e S 23 5 AR S E ik A
H)Zeik S TLR {555 A% T2, g b0 i6 AR R vT e HA A 1
PR FPTIRYL R 16 AR P 28 325 B3 15 14 328 PR oy 1 A LA G e
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REBREE FIRESZ IR, R —Fpam il 52 0k , aT LASahl S AR i)
T AL 5 P A I DR 1 7 AR P, NS A R B At 45
ABit G BE BR TR A RE SZ AR 33k RiA™, Fal , FRR AN R iR &
UG AR AR 1 52 20 2R A Ay mT A0 ) B 22 G B2 T SR AT
PR A R ),
1.6 F1R L 7151 2 M Fa i K i 18 B

T IR 2% 0 T 458 1 T 4R A ik e 4 10005 2 I Y R A 5
e G % B R AR T AR R A APC A LT3
SFEM B SR A EWREGS, FHRR T B4 1
(Th1)A1 Th17 4HffLf-—E4 3K  BfJ5 iF R 2R %, Thl 21
Z3Wh TFN-y, Th17 40433 IL-17,IFN-v 1 IL-17 3t |7 & ¥ 5%
etk 5 IR b He AN A itk 1A, IFN-y S FARARR A AR S
A, IL-17 USSR A B 1 R BRI T RE , R As IFN-y T IL-17
SR AN T b B4R R W AR R R
3R P B AR AR A R 77 A X BB SORE AT T S B R AIE
PR R AR R s RIIE S — B G , R4
FEURFTH RS IR TR 5 R T =2,

2 FHREERIMRIRTT

N TIH R e MR B8 0 5 R TR i 2 T MR 170
RINGAYT AHAEAR IR AAE N T IR, HUR Mg ka7
LIPS
2.1 MAREREGTEY

PR R R HATAY CRIEFRR TR R ) IR,
Y BB R, AT AR R B EE A2 (IS D
D RFEN YA o FET IR/ BRI | Ry FH 2 P9 3R &R
XF R RO AWE N BRBE DI RE , TR IR R R, DU 3R
Z N HA Ay T TI87 MGD RIS 2658 51 EAY TR .

22 EEMAE LKL (non steroidal anti-inflammatory drugs,
NSAIDs)

NSAIDs 7] LU IR 4, BHIERTSIRER 194906 M R
T, B SAE A B IR A o (X T 1 B S i 5 |
TR, NSAIDs 1) S5 845 BB 7 I AL T4 K iR ™, Jf H—
46 NSAIDs X 1F AT R £ 5 8 A AR A JI B0 9
FHPY, it , NSAIDs B T THRER G IE T IR
2.3 WEREREE

Wl Bz B R R, BRI S8 RE R T2k I T AR 26 I
Ik AR T o 1% S0 AR e R4 i T PR /) B A
- Hz MMP-9 (4335 K 22 Z)50E AL 3R B TG P o (IR
JTER 2-4 JA AT LAWY S Bt HRAE AR S AR AE KA T 2
5 IR Hs v e | N B S5 R e P
2.4 GRIMEF

IR TR —Fh e i, e — M Y, i
WRELARAE TL-2 300, TR BRI BTHER IR A A S
PEPERRIR | Jm Rk B A B T 20 M 2 BE R A RN B B e v IR
4%, T 2003 4E4: FDA fLifE FH TR Y7 P E R THR™, & T LR
ICHR 219 JERE 20 ML 5EE A 5T, 30 2300 150 TH e 240 L R 45 AR
AP R AT T, DR AR RS S At BE 5 A 2
— iR T G S ) A FH AL R F6L 8 AR [R] , AEGT R AR T
THAMER HRWER- D, X T THREEGAE 5 - AZER1E

FEAIBNE F2005 DR 5 RS ) HRAESCR R4,
2.5 LFA-1 #m7

LFA-1 #9322 HAK ICAM-1,ICAM-1 15 [N BZ 40D . 1 12 240
Myl A0 Ml R ik . LFA-1 F1 ICAM-1 K455 AR
CHPETNT I T ISR — A SEAL TR . 37t w]4F (Lifite-
grast)JE—F/NEFRA RPN, 5 ICAM-1 25k R, 1R
TE P VERS RIS LFA-1 f1 ICAM-1 854 W01 T 414t
TS , I8 ST R TR, 5%0r Ml mIRF AT AR T IRAT- 20 K
MR ERAE REAR , H 22 AR 52 1 LA, 7 2016 4F 480 1
FDA Hitife, J2—Fhify 7 THRAHT I 254
2.6 EHHIF

UTAER, — A W30 3% E AR T AT DR MR R S |
R T R R R S R €, X HRAEAT — 5 DAL, 1 T 3 %
2 NP KT TNF-o JIPEE 11 IL-1 SZ AR5 B0 i
TNF-o 25 $t IL-17 25 FEESRIEFAR AR FHAR Y 452 4K
M7, SRAEVFZ Y B 2 sh YRR R 34T T HIRAIDTSE
{E0F ARBTG5 BBt R A A AN Bk ik — 23
AR PR

3 NEERE

THRAE Y AL S A% o FR, S R 35 A O 2 T HRAE
FRZ AL AR BB R T IR T B SCHEPR Y. H AT S
T K AR AMIFFEUE S , S 4 AN S5 PR ¥ S TH AR E THWR
BT i S A B VIR R o 5 5 5 Sod B R O U
RN F R, JEAE AR AE 5, 3% B S AE A JoT 2 1
UCHEHE SR AE A0 ML P ST 7% RV, Fh IR B — A PEIR ER , BH BT
5 B S ST RV E IR PR T T HIRAE A7 SR B . ok
S B ) RH LA TS Y A AL A A, S 2 BB
AT I A A 5 Ttk — L RIS
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