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Abstract

e AIM. To investigate the changes in ocular surface -
related indicators and tear matrix metalloproteinase - 9
(MMP -9) levels in diabetic patients complicated with
meibomian gland dysfunction (MGD) , analyze the effects
of diabetes mellitus on ocular surface status and tear
MMP - 9 levels in patients with MGD, and provide
evidence for clinical diagnosis and treatment.

e METHODS.: Prospective observational study. Patients
with type 2 diabetes mellitus complicated with MGD who
visited the Department of Ophthalmology of the hospital
from June 2024 to December 2024 were enrolled ( diabetes
mellitus+MGD group) , and patients diagnosed solely with
MGD without a history of diabetes mellitus during the
same period were recruited as the non - diabetic MGD
group. Patients in the diabetes mellitus+ MGD group were
further subdivided into aglycosylated hemoglobin
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(HbA1c)<7.5% subgroup and an HbAl1c=7.5% subgroup
based on HbA1c levels, and into a diabetes duration<10 y
subgroup and a diabetes duration = 10 y subgroup
according to the duration of diabetes mellitus. Multiple
ocular surface parameters, including the Ocular Surface
Disease Index (OSDI) score and eyelid margin alteration
score, as well as tear MMP - 9 concentration, were
measured in all participants, followed by between-group
comparative analyses.

¢ RESULTS: Total of 101 patients (202 eyes) with type 2
diabetes mellitus combined with MGD were enrolled,
including 56 males and 45 females with a mean age of
60.2+8.5 y. The non-diabetic MGD group consisted of 151
patients (302 eyes), with 82 males and 69 females and a
mean age of 57.5+ 7.8 y. The HbAlc < 7. 5% group
comprised 55 patients (110 eyes) aged 59.6+ 8.2 y; 31
males and 24 females. The HbAlc =7.5% group included
46 patients (92 eyes) aged 60.9+8.7 y; 25 males and 21
females.The subgroup with diabetes duration <10 y had 50
patients (100 eyes) aged 58.7+8.1 y; 28 males and 22
females, and the subgroup with duration =10 y consisted
of 51 patients (102 eyes) aged 61.6+8.4 y; 27 males and 24
females. Patients in diabetes mellitus + MGD group
exhibited higher OSDI scores, meibomian gland orifice
scores, meibum expressibility scores, meibum quality
scores, corneal fluorescein staining scores, and tear
MMP-9 levels compared with non-diabetic MGD patients
(all P<0.01), while tear film breakup time (BUT) and
Schirmer test values were lower (all P<0.01). Among
diabetic patients with MGD, the HbAl1c =7.5% subgroup
had significantly higher OSDI score, meibomian gland
orifice score, meibum expressibility scores, meibum
quality scores, corneal fluorescein staining scores, and
tear MMP-9 concentration than the HbA1c<7.5% subgroup
(all P<0.05), accompanied by significantly shorter BUT
and lower Schirmer | test results (all P<0.05). Similarly,
the diabetes duration=10 y subgroup showed significantly
higher OSDI score, meibomian gland orifice score,
meibum expressibility scores, meibum quality scores,
corneal fluorescein staining scores, and tear MMP - 9
concentration compared with the diabetes duration<10 y
subgroup (all P<0.05), whereas BUT and Schirmer |
values were significantly lower (all P<0.05).

e CONCLUSION: Diabetes mellitus may be associated
with aggravated ocular surface damage in patients with
MGD, accompanied by elevated tear MMP-9 levels. Poor
glycemic control and longer disease duration are related
to more severe ocular surface injury and higher tear
MMP-9 levels. Tear MMP - 9 may serve as a potential
indicator for evaluating ocular surface inflammation and
damage in diabetic patients with MGD, providing certain
evidence for clinical treatment decision-making.

e KEYWORDS: diabetes mellitus; meibomian gland
dysfunction; ocular surface; matrix metalloproteinase - 9
(MMP-9)

Citation; Tian Q, Zhang D, Liu XD. Impact of various diabetic
conditions on ocular surface status and tear MMP - 9 levels in
patients with meibomian gland dysfunction. Guoji Yanke Zazhi (Int

Eye Sci), 2026,26(9) :1632-1637.

0318

HEPRI% ( diabetes mellitus, DM ) J&—Ff7E 1 /% I 1 45
PR L FVE AR LA R 7= R R s T REZ BR A =/
SR pRE TR E BUA R R R R 141 42, R R
P2 H R AR b T, R TR R 5 M A8 3 T A
B EFREE R BE B (IDF) 2021 4 % A5 B9 O BR i Hb 151
ENVEIRFR W, TR E 20-79 % RLAE A TEBE TR HOG R N
13.0% " . VB R & ARG | b5 R s B 72 28 4 T 5
KL RGO RAES IR E R IR A
— U3 W PR 5 AL X S A B e AR 5 oA DL R RS
H&AE T BEAE & T PR AR 3 O & A /Y B 7T £ 4R
PR AL IS 8 | SR T PR G ot IR 26 1) 4 3 R RE R 45
BT SIE LA 9 DR g A G IR 0 28 ok i 7 31 A AT R
P, BF9E 2 B, B DR BB 350G AR ) BE B 1% ( meibomian
gland dysfunction, MGD) A9 & 3% XK B 2% F+ & . MGD J&
T2 PR HR F P , ARG AR R I i sl 25 4 S v ol R
B, T AR 22 Ay G AR 1 2 R RGBS Y R
R R —AE T 2R SR B R ] S 850H
FE A AR AR S 2 R O BR A (B SRR, T ] 5 R
W R RS B K R R i A T PR A AR
MGD X RUBE Dt | Ak % 5 20 3 67 5% 60 T 52 i) 2
INEYT S HETMGD BB B LRI A s A i
TR A O L A B AR R 548 1 B ok B Ak, i
S & WA BLIE o W IR R I 38 MR B ok | 5 2o IR
WAk &R R RS 4 SRR A 5 R R R K
b T MRS, B 51 & WL 35 AL | S D RE R A X
AR O AR P2 BT gk — 2 R MGD R 3 A R
T 5 RAE RN, R4 8 B A -9(MMP-9) 78 %
ikt S 3 A PR B SCEVE | TR 2 2 S Ak 2 IR 46 4
PR BEAL T A AR Y A ESE R, TP MGD
B HR R MMP -9 4 FHPERS 1 3R 0 ik 83.3% ', (HIH:
FERE DRI B IF MGD 35 rp AR fR R B S R R 48 AR
KR MG, ABFIEE i LB RS & 9F MGD RE S
ToHEPR I MGD £ 5 1Y IR A0 SC T8 45 SH I MMP -9 7%
i, AT R T MGD 8B 3 R F R B K JH I MMP -9 7K
SR FZI |, I — AL PRASTAS ] IR i 7K S RS [ 95 2 A
B PRI A5 1 MGD B R A5 05 S IH I MMP-9 & i) 22
5, R PR A 32 W 6 97 B8 R 6 5 OF MGD 2 {1t 2

HCHE AN ST 3,
1 g fFE
1.1 %% AWFIE TS W AF 5T, I B 2024 4F 6

HZE 12 AR EEIRBHGA ) 2 BUBE IR A - MGD 3%
(BEIRIRA I MGD 41) , IASRIE BT B Y9455 1999
AR AL T A 20 21 (WHO ) il 2 19 2 B8 R 9 AH 56 12 b
Y, IR Z BRI G A R ) BB e A 12 W S5 TR 97 & R ALR
(2017 RR) Yl E MGD 2 WibrifE . (1) I & 550 A i I 11
FEAETEAS S5 (2) B AR IR 20 I 0 1 o 5 otk o B 57
(3) B AR MR MR H B0 25 4 Bl s 5 (4) THIR = 2 4544 )R
BB, £55 FIREE (1) 5REH (2) 4R — i
BRI B2 02 B AR R T e S 5 o [ I A7 A IR R AS 3 i AR
RIRT B2 R AR AR D RE A (MGD) ) 16 B[R] 19 76 3R Bt
ARBL R 12 0 JCHE PRI 5 AN Ef12 MGD 19 5, A bR

1633



EfRIRRIZRE 2026 FE 98 F£260% F9H
815 :029- 82245172 85205906

https ://www.ijo.cn
BB 31555 :ij0.2000@ 163.com

HE A R HEBR B R (HAF & MGD i2WibrifE, HEBRAR
HE (1) AT T OCHR 0% B A8 400 I B ot 2 46 JHL Al ™ o IR
OIEAE 5 (2) BiS THRER AR R RIB T REE B B s
PEBI ;5 (3) 3 3 mo PRI AZ 3k IR A8 T A sl MR 350 Jeg 358l FH
B R S WRYT s (4) BA T E M2 SR, T
B RE T B IR A (5) A7 AR A # R BN T g
BEfS , JOIL e AR 5 (6) 1 BUBH IRIA | 4 IR JDH PR s I
T ARERR S RO IR 5 (7)) W J s 400 19X S 72 34 4 K D) |
B KBRS 4 0 MGD B ik BBk 4L & G
(HbAlc) 7K 434 HbAle<7.5% 4 H1 HbAlc=7.5%4H ; #¢
BEHE PRI IR R IR <10 a HAREEE =10 a 4, RHF5T
AR R 2210 F 2% O 2 A it v (HEUES . ZY 112025433,
i 2 55 EMIERIE.,
1.2 73k
121 HAREH/E  ARUFT RS AL E LR AR
HIFEAR, LLHB MMP-9 o E 845 /R tn, & a=
0.05, K: B30 AE 1-8=0.80 , FiliT4H B 22 (H N 8 ng/mL, by ifi
24012 ng/mL, T EAF A B/ DA R 92 6] A 5T bR
PRI A TT MGD 415 JoHE /R MGD 238 /L Ge T F2K
122 RREBIFEE (1) IRFBIFFEE(OSDL) W43 K
FH OSDI 2 = b Al /3 THR B R B, K50 0-100 43,
0-12 43 N ARSI MR, 13-22 43 4R ,23-32 2 Jg i,
33-100 43y 5 B 5 P 43k sy, 2 B0 Ty e Az 100 AR
W, (2) BRI T PE5 .0 4 BRI JT DB S TC 54
143 JF 0] DLRRWE AR WA 35 5 2 40 JF 1 IR A4 BH ZE 5111
A )RR ;3 4 JF DR IR IR IR % . (3) B AR HES
TIRETT4r  F RO IR 16 40) 43 Sy s | v e 0 3 A4~ X B,
REDOULER 5 AN BRIATE B 3L 15 AT E ' NG —1F
W HE ML) R E . B R PR AR AE .0 43 =5 D RIK
] LA HE S W5 1 4y =3 -4 AR AT HEH ;2 4 =
12 R T HE R 33 2= Toor i HE . 2 SR BRI
FHRIGHEAT 43, B35 =3 M W, BIR i
9 3 BUR b G B i ol 18 4. (4) B AR R 4 M 4
PERPES: .0 70 WD 7 RS 5 1 40 or I R R TR
M2 50 A IR O B ORI 3 4 I B, S O
BRE, BB SR RISy, IR E A 0 41,
SHHE=1 4 W G R e i B 6 43, (5) THIERE
SZAFA] (BUT) 5 - 7 58 3 235 W48 i A\ DO C R BT IR,
TEH 2 Uz IR S B IR PR 7, 10 s A A R EZ IR 2= 7
FES L B S A Y B () B AR 3 vk I O I 1A
(6) HWB AT WA F D8 A0S — i T & J5 e T A T IE
ghEEgEp AN 173 A7 VB H TR 5 min 5B LKA, DU
HHER AR, ] mm R ERALIE SRR, (7) MESOE
FYETE) . 52 BUT RS 2R FH 2L BT B 5 ' B2 L
ZIF VAL G R L . K AR A b e | BT RO
B A 5 AN DCHR, AR5 A5 X G 6 U S AR
FEPEAY .0 43 R TG 0 1 43 S HOAE e (0 H A <5 1
24 MR AE R YA 5 (510 1Y) 33 4 MY {0 S 4R (510
A EEE A R L G835 S A X ERE A A I B R B
g, AU 0-15 43, 43 RO E HE 7 #A b e 4 1 ™
T, (A4 e H AR A T e 2=
1.2.3 Bk MMP-9 & 28 ra B & E LT, AR
1634

HETT L B 9:00-11:00 58 IHBCR AR, KA mT 1 h 251k
IR IR A A P IR, W f8 3 LT, ol — W vk
ETERCR R, RS T I IS BB H M 1/3 4, k5
il 71 R S B 2%, 1 SR R R e B Al o 3 R R TH W 2
2.2 pL, REERH] <30 s, RE )5 /IHT MMP-9 £,
K G E JE AT 1 A DU ), SR FH AU A 00 Y6 X H i
MMP-9 K-S 7 e i, HAARG SR A0 L SR At R
L8 W B TH R 2.2 w0 T 3 ) R ke A AL
(A L), FEFER I AL (B FL) i A I, FE A H i
MMP-92x 5Hric 8 FGRMERbRICHUIA LS G IR L E &
Yy, 18 2 A V8 LR U5 A R 27 4k IR I B, I AR I X
(T %) B PUARRE I, B lJeo e 26 Wi 2 8L
o [RlI AR ORARIC B TgY BT B R IX (C £8)
BRI AETOY 1Y Uik e ERLB NS, BT
I X8 (6 PRV S MMP -9 ¥ B 5 1F M 56, 38 4o i 28 e fAC
SR PEZENT A HTL (i-TmmunDxTM  Analyzer ) 152 BUE(E , Bl
AT AR HAER IR B, 2R I R A R 0.1 ng/mlL, ¥
SPER 96.2% ,1E 2% 5 0-15.0 ng/mL,

Bt 00 BT B T SPSS26.0 %4 I J 4t 327 43
Br. %R Shapiro-Wilk 1ESPER A& S50
I E AR AEZE (x £ ) HEATHERR , PR 20 [R] % L >R A 57
FEA ¢ K56 5 THECR R LR (%) HEAT #3418 % He R
X K56, R Pearson #1520 HT HbAle 5 MMP-9 41
PR Z gt A REAY . DUAE IS M0 BMI W 4| 58 MGD
R MR IEIR 24 A8 i, 40 B LAVH I MMP -9 OSDI , ffj FE 2%
FeE YLt AR T HbALe WEIRIIRGRE A [ 25 &, 40 B bl
PRIFGAADCTE BR X MR R0t 4 L S AE AR S W R 52 i, P<0.05
hESRAAGIIEE L,
2HR
21 HERFH S FH MGD A5 L #ER % MGD AEZL AR
Eb: BRI SIE MGD 40 101 4 202 HR , 55 56 4,
2 45 ) AR HE 45-75 (3 60.2+8.5) % . JeBEFRHE MGD
20 151 5] 302 AR xf BRAL, b 55 82 4], 4 69 ], 4F- i
42-73(F¥157.5+7.8) &, PALAE#E 5 Ho B e g, 22
SREGI2EE (¥ P>0.05) L AT HPE, W
2R TOER RIS TR,
22 HERHEFH MGD A5 L HERH MGD A& TIIE 4R
Eb#  HEIRIE A IF MGD 411 OSDI $F43 | i A i 11 3F
53 AR HE DI BEPE 43 AR AR S W R T 43 | A B
S ZE YIS JHIR MMP-9 & & g 2 & T JCRE R% MGD
ZH (¥ P<0.01) 11 BUT JH W 43 A9 b 2508 T JoH PR s
MGD 4, 5 BA G5 L (¥ P<0.01) , L% 1,
2.3 I"[E HbA1c K FHI#EKR® & H MGD £E EIIER
Eb3:  HbAlc<7.5%4H 55 1] 110 HR, - #% 46 -74 (SF- 15
59.6+8.2) % 5 31 fiil, 4 24 i ; HbAle =7.5% 41 4% 46 fi
92 MR, A 45-75 (-3 60.9+8.7) %, 5 25 4], 4 21 14,
P B A MR, 2R RS E L (Y P>
0.05) , R W Rl ¥ fls B AT He k. HbAle=7.5% A1
OSDI #F-43  AR BR ¥ 137 43 16 Al AR HE H T RE T4 L 16 Al
o W W AR Dy A IR S S TR G A PE 4y TH W MMP -9
SEYEES T HbAle<7.5% 4, i BUT 1H W& 43 638 56
5 B ERT HbALe<7.5%4, Fik$E45r 22 W fE e 4eit



Int Eye Sci, Vol.26, No.9 Sep. 2026
Tel . 029-82245172 85205906

https.//www.ijo.cn
Email ;ijo.2000@ 163.com

%53 (¥ P<0.05) , W3 2, Pearson AHFEME/MHT BN, B
PRI A MGD #2345 HbAle S{HM MMP-9 ik /K& IF
FH (r=0.306, P =0.002) , B b i £1 35 (7K 78805, TH |
MMP -9 ¢ J3 i =5 5 2 18] %F b vl O HbAle =7.5% 41 7H
MMP-9 & &= T HbAle<7.5% 4 (P=0.021) , #f—
EMUEIZ AR K 3

2.4 AEIRRBIMERF S H MGD 2EBTUHEIRIE®R ik
<10 a 2 50 5] 100 HR , 4F#% 45-72 (°F-44 58.7+8.1) %,
528 5], 4 22 1l F R =10 a 41 51 6] 102 HR 4 #8 47-75
(F¥161.6+8.4) % |5 27 {5l , 2 24 i, PILLEBF AL 1

BRI, 25 5 RGeS (3 P>0.05) , R BORH ) i B
A e, SRR =10 a ZHAY OSDI PF43 16 i T 1343
M6 AR R HE B T RE T 43 | IR R 0 W P 1 R T 43 | A R
R AT JHIK MMP-9 SR 2 TR <10 a 41,1
BUT JH 7 W00 i E R T FE<10 a 4, 2 R H A 41t
FE (¥ P<0.05), L3 3,

2.5 ZILLMEREASH LA MR BMI I IHEE MGD
R E TR 2 AR SR IE 43 0 F 3 A4S Il A 7Y | ] AR o
WK FE T MMP-9 ¥R EE  OSDI E43 . f B9 6 2 U A 3F
O35 FAE B LI ZT 26 HbALe BEIRRHRRE, W& 4,

#1 MERHBEEH MGD A5 THERK MGD AEIIEIRLE x*s
Wi H WEPRIR A 9F MGD 41 JoHE PR MGD 4 t P
OSDI 143 (41) 31.50+2.80 28.50+2.50 8.894 <0.01
e B IR 143 (43) 2.56+0.54 1.39+0.68 14.499 <0.01
5 A HHE DI REPE 53 (41) 12.50+2.37 11.08+2.77 4.221 <0.01
W AR R 3 M RT3 (43) 4.35+1.21 2.06+1.33 13.882 <0.01
ARG R Y AT 53 (41) 2.28+1.84 1.05+1.35 6.116 <0.01
BUT(s) 3.65£1.93 5.23£2.59 -5.234 <0.01
TH A MR T (mm/5 min) 5.28+3.40 10.36+3.23 -11.979 <0.01
JHW MMP-9 %4 (ng/mL) 30.82+12.08 12.32+12.12 11.890 <0.01
2 X[ HbAlc KFEHHERREFH MGD & ETHEFR LR xES
miH HbAle<7.5% 4 HbAlc=7.5%4H t P
OSDI ¥F-43 (471) 30.12+2.31 32.30%2.30 -4.733 <0.01
I BT 1 BES> (43) 2.50+0.52 3.35+0.65 -7.301 <0.01
G A R HE H T AR P43 (43) 11.30+2.30 13.08+2.87 -3.460 0.001
WS AR B M AR TP 43 (43 4.02+1.10 4.56+1.31 -2.252 0.027
FAREDO R YL BT () 2.20+1.72 3.05+1.32 -2.743 0.007
BUT(s) 3.85+1.72 2.23+1.51 4.981 <0.01
TH W 53 WA 5% (mm/5 min) 6.12+2.40 5.06+2.23 2.283 0.025
THW MMP-9 % & (ng/mL) 30.32+11.02 35.51+11.18 -2.342 0.021
*3 AERBHIERHFESH MGD £2& STHEMRLLER xxs
T H FHE<10 a 21 JTE=10 a 2 ‘ P
OSDI #£43(41) 30.02+2.15 33.50+2.30 -7.852 <0.01
I AR BRI R4 (43) 2.32+0.43 3.82+0.52 -15.782 <0.01
WA B HE H T RETE 43 (43) 11.02£2.32 14.02+2.24 -6.612 <0.01
MG A B 53 WA T PR T 53 ( 43) 431+1.34 5.35£1.22 -4.080 <0.01
PR R Y T4 (41) 2.13+1.21 4.131.42 -7.612 <0.01
BUT(s) 3.62+1.60 2.23+1.22 4.916 <0.01
TH 5 AR5 (mm/5 min) 5.21+2.36 4.06+2.14 2.566 0.012
{HE MMP-9 % & (ng/mL) 30.01+10.07 34.41+10.13 -2.189 0.031
R4 VERFBHEXIERTRRRGRER MMP-9 & T&EE RS 47
RIS H A8 & EYEES ] 95%CI FrifEiR FriEfk B t P
THIB MMP-9 HbAlc 0.872 0.248-1.496 0.315 0.281 2.768 0.007
BH IR TR 0.619 0.038-1.199 0.293 0.214 2.113 0.037
0SDI 343 HbAlc 0.416 0.154-0.678 0.132 0.305 3.152 0.002
Wi IR s AR 0.385 0.131-0.639 0.128 0.290 3.008 0.003
FARESENR P AT 57 HbAlc 0.235 0.055-0.415 0.091 0.247 2.582 0.011
W PR o 0.207 0.033-0.381 0.088 0.226 2.352 0.020

1635



EfRIRRIZRE 2026 FE 98 F£260% F9H
815 :029- 82245172 85205906

https ://www.ijo.cn
BB 31555 :ij0.2000@ 163.com

3itit

3.1 ¥ERRFEX MGD 2ERFRRMZM  AUFRLE R D
7~ BRI A 9 MGD 4 7E 2 T iR 3= 48 br b 5 J0 0 IR 9
MGD I FEAE 3525 5 . BEIRIE A I MGD 4119 0SDI 1143
O R RG2S EE MGD BB IR F A& SR 3 AT
B2 B TR PR R BOG A 2 BL s ) T IR SR 80 E H
B9 EI il B e 1 D i e S o S |
V43 WG AR R HE B D RE T 43 | G AR R 43 6 4 M IR AT 43 1 3¢
15, UL B BE PRI 1T BEIE — 25 52 il G Al 14 45 44 AN D e
SCHGAARTT 11 BHZE T 5 HE B8 1R R LA e i R
S,

FA DG R G T 73 60 R 9 & 9F MGD 4 & 3 Tt
PR RSN MGD B AR . X AT R 2
PRI Ay 5 I 5 | RS HR 2R b iz 44 L %) 4 A 7 33 B oz 3 it | 5 380
Y B RTR TR0 BEIR T AR L R i s s Ah,
BEIRG A I MGD 411 BUT 3465 JHI /0 ik 6 i 3%
WAAR , 22 BIDRH B 1T A 52 Wi YH 5% 14 B 52 e R0 VH V40 D
PEMTINE AR 105, SR 3 1 A0 25 38 0F SE B PR f
MGD BRRZESR WG He 55 & AE e 3 TR MR IR R,
AW R =T T A R — 2,

3.2 #ERAHmXT MGD BEHAZ MMP-9 &2/ AHF
FERI PRI S IF MGD 2Hf9H i MMP -9 & & 2 5
FICHE PRI MGD 41, 47~ 4 R Al e 2 2 F MGD 3 7H
W MMP-9 (4% W, MMP -9 {1 Jky — Fl 85 22 19 48 FE A
JoT, FENR FRASARE 0 h R ¥4 L EAE ], iR R i T
KA MR, 2 S B R PR DI RE T 1%, 25 5 5 & B Al
PAE I, HIPH R 2% 9 AE 40 ML B MMP -9 [R] B, /5 I A
MR 3E 2 R 2 R 5 S B RS MMP -9 1 2635 R4y
We, MMP—9 T S5 figf HIL 3¢ 1) 200 i A0 56 5, 1 3 1 I 1 Rz 1
BEBETIRE , X 5IZ 4 A LR Y PF o TH s B 45 R A W
G, dE— 25 UL A BE PR 23 38 3 i TH Y MMP -9 & & i 5
MGD e R L 175, Zareh 251 (R 140 g 592 56 51F 52 75
BEIREE T fA A0 MMP -9 323K L H | W AT 5T IR R &5
PP ARSMILTIACE R I RS 5 AR SRRl 52 0 45 18—
B, AR R IEGIREIR G MMP -9 ¥ B 2 4%
BT R FE TR PR A HE MMP -9 AR fE i
3.3 mAEEFl K FFRETHEIR® & H MGD B & KN
TERE IR A 9F MGD 3% 1 HbAle =7.5% 20 1 45 0 HR
FAGWS SIHW MMP-9 & i 5 HbAle<7.5% A AF7E i 2
5. HbAle=7.5%411%) OSDI ¥E43 6 b B AH ETE 4 A i
HEEEE YL A T4 FITHW MMP-9 & 5 5 = | i BUT FITHK
3V (B AT , 2% I IOBE 2 o) AN R 2 tE— 25 i E AR R4
PRI SERE RN o 3 g BAR S 2 S BOLAR2 PR3 1 Y
SRR I A BORN S B, AT AR R4 45 B Oy
i, IH W MMP -9 & &8 [ Pk D BF 5T AIE 2
HbAlc 505 R 1 HR ™ HFR B IEAH G , AAF 5% 78 e 3 i -
G256 B TH MMP -9, 1564 B IR T BE TH I | 2R AE Ar 75
22 4 i UE S I WE 35 481 19 43 2 4540 BN, A AR R e A T
MGD IS B An e B RARE

MIRFERTE  FGRE =10 a 409 FRFEAR L 35 22 TR

FE<10 a 21, 15 I B 25 0 DR 9 s R 1) JE 4 HIR R 40 13 45 %

1636

IR 3T BE R R Sk Bt 6 AR HE A ML A5 AR RN A 280
AR TN, 520 T HIR 3 B I 8 AR L AN 22 Y S EOIR
B i chvi s 2 A A A 1 VR (184 A 7 A4 0 =95 O s |
W MMP-9 & H T,

AW BRI LE T (1) 2T 8 T B IR & T
MGD & 50 PR MGD f8 3 (1 22 0 IR 6 358 b S TH )
MMP-9 & BR8P XT MGD 35 R ZEIR 00 AH
MMP -9 /K- 22 7 T 52 5 (2) IR TR T AN [A] i g 4
Tl ZKSFFIAS [R5 R X6 B8 s & 91 MGD JB & H s, 25
AHSEAE 220 1A B A A 2 o) e R KO DR %
FXFHR F A SRAERR BP0 I ST AR T, A = S i
FEZE S MG IRIA YT 3R T 0 HAR M 2% (3) IESSHK
MMP -9 AR R AL 5 % & ) MGD #8353 RAE St
PR B ) B AR AR, TR AU S FPE o DAk 95 155 114 sy R
P, HA —E I R FH A A

AEFE Jog BRAETE T (1) BRrb O Rl B 1 U0 %€ e
58 AN AR 45-75 % 2 RUBE PRI B FEASOR PR B — |
Bz s AR BEAS , SN E TR A — 2 R (2) X
FELL R E—KIHT MMP-9 SR R F8 R, R T BB T i
RIS, TCILIESEREME BT RIGYT S5 MMP -9 T B 5 IR £ 45
PRsess (4 R R (BB 7R A G (3) R TP AN . 3h
WIS BT A ) W b A 1 NF —wB | S8 Ak 1 38 %A
¥ MMP-9 3k 1) 58 o FHLH , J5 2 75 LAl 50 50 4 TR AL
HUEE 5 (4) RGN 1 BOBE I | W R 05 PR s A HE , 2518
AE FHF N 2 BB DR A IF MGD s, Bk 2 4%
PRISHUE IR AT

W PR AT BES MGD 8 2 R 45040 in a4 56, AT ff B
THI MMP -9 KT ; b 3 i AN (HbAle =7.5%) K
TR (=10 a) BB IR G IF MGD & IR F 40 5
3 JHW MMP-9 /KT 5, THIE MMP -9 5 0] /£~
B IRIR G I MGD £ 3 HR 36 9 5E S 3 405 72 E 1 5 % 48
B, R RIGIT 7 el e 3R i — e ik Hl . IR KB AR 7EIR YT
U 0TS s ol (O DI e O A £\ 111 i I L T I AR
T MMP =9 K-, DL v B Ak s 5 7™ B AR 3, A AL IB 7
7%, s B IR R 5 A0

Flam R AR SUNFAER 25 P2,

YEF Bk A B . 350 SRS SE0, pIfR R ok P SOk
K2 B BT 5 X %A e g T e SUE e SR e, Ikl
VR D) eI [F) B e 44 B SUAR

&% 3k

(1] 8147, RV, DySaL, 2. IR H 2 0 b T fit s 155 1
HURI AR . [ PRIRENZY R, 2024,24(7) :1098-1101.

(2] W25, AP, Mo IR A8 B KL A B ia e, 1h 4R
8T ERIRYIR, 2024,46(4) :241-253.

[3] XUFET, s, FT 0k ResNeSt50 R4 bR s L W) 55 2 1 3 B
IR IR G 539k, R Rk, 2025,42(6) 1766774

(4] BM, DrpE, XILLA], A5, HE RGO 4 IR R T JE
2 A TR R IR 5 A5 < S 7 . 24 TR BELIE Y P R o . S g
AR, 2021,30(36) ;5.

(5] akas, ARG, M, 45 SUAni: BB i 240 3h 7 B I b
PRI PE T IR A9 7 R 8 B %o g I J2 J5 B N AR I 3 S 40 g 2 . B g



Int Eye Sci, Vol.26, No.9 Sep. 2026 https.//www.ijo.cn
Tel . 029-82245172 85205906 Email :ij0.2000 @ 163.com

B geZkili, 2025,44(7) :859-864.

[6] Lin KY, Hsih WH, Lin YB, et al. Update in the epidemiology, risk
factors, screening, and treatment of diabetic retinopathy. J Diabetes
Investig, 2021,12(8) :1322-1325.

(7] XVZH, B2, 83, 570 2 RUBIRpE B E R MR
37 L R B 2L B0 o s % TN AR TR b . R AR PR 24 AR, 2023,
15(7) :622-629.

[8] EANE, BR/m, oo, NS REIS A W 7E A% P 1 F J5m
AR HE . P EIEE 2 TR, 2025,22(13) :73-77.

[9] Sun M, Cheng HM, Yang Z, et al. Preliminary investigation on the
establishment of a new meibomian gland obstruction model and gene
expression. Sci Rep, 2024,14(1) .25018.

[10] ek, &R, k16, 5. KA D) RE AR AH G T IR BT
HERE. EFRIRFAE, 2025,25(2) :259-263.

(11] Sz, 5. RARBRDIRE LR i6T M F ek J. [ BRI 2
7, 2025,25(4) :600-605.

[12] Magno MS, Olafsson J, Beining M, et al. Risk associated with
treatments for meibomian gland dysfunction. Cont Lens Anterior Eye,
2023,46(2) :101818.

[13] wi/NE, i BRIOAL SRR D) RERR TS 5 TR Lx G AEPE T
MR /Y AR OGO 58, B AL BE 24 2R K, 2024, 13 (11): 1875 -
1879,1884.

[14] Zemanova M. Dry eye disease. a review. Cesk Slov Oftalmol,
2021,77(3) :107-119.

[15] Zareh H, Shahriary A, Razei A, et al. Doxycycline versus
curcumin for inhibition of matrix metalloproteinase expression and activity
following chemically induced inflammation in corneal cells. J Ophthalmic
Vis Res, 2024,19(3) .273-283.

[16] Moon SY, Han SA, Kwon HJ, et al. Effects of lid debris
debridement combined with meibomian gland expression on the ocular
surface MMP — 9 levels and clinical outcomes in moderate and severe
meibomian gland dysfunction. BMC Ophthalmol, 2021,21(1) :175.

1637



