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21 dJi5 , SR FHEHER A T8 i A /N RO B IR0 21, 4T HE G4 OULE 4 41/ R R0 R T2 2528 Ak, ELISA ¥R A fa 22 40
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Yang et al #2344 K B,, 1L iAI7 DED i, 7E 2k
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Tl SR8 N 80 11 7y J5E - B A8 52 T ThT 2% 3 S AR X 45 5 )
YERT UESE T 48742 3 B,, 76 DED AHSC A1 i _E 2450
B2 BIAE T o AT Aok, R 3l W S 56 R il R AT
FEP7 AN DED J& DUIR 7 A= R AE A B A AL I 5
SRFHE IR BT , SEAE SN DED A& 1Y e 4
Bl o o, 3574 J& 2 1 9 ( matrix metallopro-
teinase-9, MMP-9 ) FIFfJE IR FE K F o ( tumor necro-
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sis factor-a, TNF-a ) and 5 DED 19 %& 9% 15 #2235 V) AH
Ko B, AW IR YA K B, 1 IR X DED
N JIES MMP-9 1 TNF-o0 2635 15201

1 #M#57E

1.1 LEHWHTHEFBRFEGE  MEPEC57BL/6
/NELS0 H, 6 ~ 8 iy AR BT i 18 ~ 22 g WFSEIINN],
TR S50 sh W A 37 TE IR A (F i 22 ~ 25 ),
12 h B 52 85 (AM 8:00—PM 8:00) . AHFFRZEN
e e N R e S (R L A A R R A [
HEAES 1 YIS2025053) , ASBHF 5% T i B 1) BT A S 567
B KA PRI NG CI R R E F ) o

1.2 FEZHRFIRMNE KESHMAIRREEN
F gz oA AR e A7 PR B 44 2K B, T
IRV L H AR 2 K 25 B2 =) TH ke 0 A 214
2k DO E IR BHE M 4R [ KA AR T &
AR T, YT MMP-9 £ 5a i bt il TNF-
o Z s EPUA N B R MEA Y TRA RA A,
/B MMP-9 1 TNF-a ELISA & 7] £ 1 [H 3R B
A YR BR S R 5 IRE B TR AR A gk
YIRS A 4B A 011356 14 F H A3
J# (TOPCON) /A Al , AR 8% Fr AL LV1 4140
HHLIE B 8 E kR A2 | 3 A 8D /AL S700 1
H BN AEA A B A FR A F

1.3 EWH*E

1.3.1 i $ DED & #p & & 50 H {g 5 i
C57BL/6J /MR, THEIRIAEE (12 h IR A 1 3 s vh
TR PR 3R 1S BEALBEER 40 FUOR N TR
TR IR BT (25 IR E <30%) BEA 2 F ST SRR AR
KA (0. 5 mg/mL, F & 0. 5 mL, TID, #¢£2 3 &),
PR A A DED LAY Hogy 10 RAE s 4 (A 4,
n=10) & F 1E 592 B 5 (8] v 1F 5 i 252 Rl g s
Jei , DA BT A 7N BRI FE A TH 53 0 9256 (schirmer |
test, SIT) . VHJIERY Z410) 18] (tear break up time, TBUT)
FAA D¢ G 28 L 8 1 43 (corneal fluorescence stain-
ing score, CFS) , i 2 & 455 55 D1 1) /N FROA 4L, A4l b
#ER TBUT<(2. 5£0. 5)s .CFS=12 4317 %,

1.3.2 Zxahypoa EE)E RIE LR AR
WEZEER 30 H DED /N RABEAI A AL, BlEHLSY M 34, 43
S B AL (BERIZH , n=10) .C 41 (PBS41,n=10) .D 41
(HEAEZE B4 ,n=10). A BALIEH MR, ARG TAE
Al kb2 5 C . D ZH 435I FH PBS F4EAE 2 B, T HE W IR
BT 1697 21 dJE AbBEA 4l /N B, BUAA R 4] 2 0k A7

HE 4 6 9) 25 PP A6 & /N R A IR U B 24 22 5
K FH ELISA A58 4 404k 2 G o g Al 45 21 /N BRU A
£ 2 b MMP-9 K2 TNF-o [ 235 7K F-

1.3.3 SIT%% i T/NREA KA, Bo & mrk
HUIE I 1 5 4% 7K A A5 (0. 1 mI/10 g) BRI/ R 5
P T /0N BRU5 A 2 i /DN SR P M 21 A e A i TH
Wi, A FRBRIT/NR T, 4 FH 5k
Je L — AR LR LR BUE T RIS R A 1/3 Zh Y
B J5 - sh P A/ BRUHR IG: , Hi 15 s, BBOH B 2T A 2k
FHE bR R RO 2 B 2145 2 b 2 66728 R 21 683 4 1
B B A VW 53 0 i, B A 220K (mm) L 4 39K,

BOE4EIE 5% .
1.3.4 TBUT 4k B35, 80t/ BABAL Tk

BER 2 , A7 P57 R AN IR B AG A 1 4G e b 24
BEERK A FRBHIF/NRUT I B 2Ot R YA
TGS RERE DY, F sl 0/ BB H E0R, 9O R el
FEFME E B 5005 K/ BUE T 24T B MR
SRR/ BUR BS PA A |, Bl 5 - sh P\JF IR IS , i %051
BF 0% f RS b R B — A BRBE A B ), B
TBUT, 5.4 A Fb (s ), i 3 VK, BOT-A{EIE 5% .
1.3.5 CFS 4k LD BRIE B/ N BRATD Ak T RR T
PR FERLBRT B ACE N R AR 65/ N BRUAR R
HEE Y E O, F G SIS, AR R R — AP
4%e 2% Pauly et al* (P43 J7 1% ¥ A B2 00
AR BEAGBR SAFH I TEF 0~4 53,4
AR 1650 WP bRiE LR 1,
F1 RETERLETHTE

Tab.1 Grading criteria of corneal fluorescein staining

CFS score Corneal staining

0 Clear, no staining
1 Minor staining, fewer than 30 lesions

The number of staining dots exceeds 30, but they do not

2

form a continuous pattern
3 Diffuse staining, no patchy staining
4 Patchy staining

1.3.6 #MEB#EmA FITHERE 4% ZEKH
Tt ] 7 MR R 5 H A A I 3 34 P VRS K 5 T
VEE RS R R BT TR R &R
fE, %5 o RN , 25 JOR BEIRS (R —1%) 5
PBS iR ¥ ; Frer e o, - Ok BETE RS (lk—m ), —H
AW T T R I R

1.3.7 SeimsiteFie BitkKik;3%idE ik
SRR N IR s DU IS TN 5%BSA £ A
WY cE TR E T, PR & T 37 KR
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5 1 20 min FEATE AL — PR R ; ZHURER s T
DAB 5 (8,551 5 75 AOKS Y4 05 19% ERRRTIA 434k i K
HPERT I E o
1.3.8 FELISA 3 45 F2WIAIT 21 d G Ab3E4
H/NEIFBUR M, 241 104, A A 500 pl PBS
) EP 4,4 °C, 1000 r/min B> 10 min B ETH K
O3 AR E S L RF IR AR AL

TIRE 5 PR 5 In A= R -BidRbric TAEW ; Vet ;
JIHRP-55 8 R R MZE PEM ;N 3,37 ,5,57 -0 H HEHK
R ( tetramethylbenzidine , TMB ) . (4 IC 4 5 24 A5 1fE
AL 2 A B S A € B BV AT im0 ¢ 1k
Lk, T BEAL A 50wl 52w 24 1E ¥k, 56404 1
W0 37 RIVAR Shy o €0 5 0 ek YR A
1.4 St R Image) BHEHT 840 B
g gk g R o R A GraphPad Prism 9. 5
BB HEAT AT A IE AR S AR B LA 3
(H bR 22 (rs ) FoR . 2[R FL SR L 2 22
OIAT, A A T 25 55 W R Tukey S5 A 50 21740
] 2 8 L5 %5 7 22 A 57 R H] Brown-Forsythe FI
Welch ANOVA 46 %6 AT 1F , 22 20 [ P9 9 1L 35k H]
Dunnett ¢ #3647 8 E P HT . RN = 07 2247
BT LB A5 L AR [l B ] S5 25 5 o FEARARF SR
DL a=0. 05~ K 56 K i, P<0. 05 %78 22 554 4 it 2#

2 #R
2.1 FREAEHRESEBREEEHIFESDED /MR
HERMNIREIEN S AHAMHE,B4 .C4H . DA

SITFITBUT Y45 %6 , CFSH N, LA & T bR iy 2 55

IE S5 L (P<0.05) ;B4 .C4 . DAL Z [A] Lk

B IHEAR I 22 I TG 22 L (P>0.05) (% 2),
A AR 58 R UL A3 M) SRR G R AR 0

B2 CZH DA MMBEZCR I W R E G, A /D7

T (1)

2.2 DEDEXIEMRMT S

2.2.1 SIT%%  A[REIEHEGHHN E DA SITE

A group B group

*2 FSDED/NRERPYRRITEMN (x25)
Tab. 2 Efficacy and evaluation of induced dry eye syndrome

mouse models (T+s)

Group SIT (mm) TBUT (s) CFS

A 8.42+0. 43" 5.48+0. 22" 0+0 *¢
B 2.72+0. 37" 2.46+0. 32" 13. 70+0. 95
C 2. 65+0. 36" 2.40+0. 17° 13. 40+0. 84"
D 2. 66+0. 20 2.38+0.21" 13.10+1. 107
F value 672.0 286. 3 637. 1

"P<0. 05 vs A group; *P<0. 05 vs B group; ¢ P<0. 05 vs D group.

BTN, ZH PN AN [R) B [ A5 e 35, BR AR FRES 7 K 546 0
KICIE RN, 45 I (8] 8 B 2H AN C 2R3 I, (B i oK 4
it AL, H2ES WA G 2EE L (P<0.05) s BALSIT
BRALIES 21 K555 0 KA 25 540, HoAb B ] 575 7
Hei 2z TS TR0 L (P>0. 05) 5 A 411 C 41 SIT
IR SN AR, 22 R TG L (P>0. 05)
(FL3IFE2),

[] — B[] 5 2HL B R 32 3R YT R, B4 .C4H . D 4
ZIE) SIT 2 R T4 it24 2 X (P>0.05) 5 5 A41AH L,
B . C4H D 44} a] 5 SIT ¥198 /b (P<0. 05) s B &
RIS TR IE K, D 2H SITRRIAIT S5 7 K5 C 4l 2% 5+
TG 2F AN A A B ) 3 5 oAt 3 20 22 534
ALt E X (P<0.05).

x®3 FAHNMNRARERE S SIT (mm,x+s)
Tab.3 SIT of mice in each group at different

time points (mm , s )

Group 0d 7d 14 d 21d

A 8.42+0. 43" 8.45+0.30"  8.50+0.29" 8.25+0.39*
B 2.72+0.37"  2.55+0.22"%  2.44+0.23™¢ 2.30+0.22"
C 2.65+0.36"  2.69+0.26"  2.61+0.26™ 2.72+0.49™¢
D 2.66+0.20°  2.96+0.32"% 5.60+0.35% 7.32+0.517*

"P<0. 05 vs A group; *P<0. 05 vs B group; & P<0. 05 vs D group.

2.2.2 TBUT R[A]EfH] SAN L A AN
BEBRERE 21 RAELEE 0 KRB W 45 Ak , HiAx 45 i ] 5 41
W22 S TR G243 L (P>0. 05) 5 DALBEE IR
Y7 B[] A9 2 K, TBUT 34 7 4E K (P<0. 05) 3 B 41 F1 C

D group

C group

Bl EREEHMNAARKERLE

Fig. 1 Corneal fluorescein staining of mice in each group after molding
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Fig. 2 SIT of mice in each group at different time points
#P<0. 05, " P<0. 001 vs D group.

ZH PN 4% I ) 5 He %, TBUT 2846 AN B 8, 22 R e 43t
2 L(P>0.05) (F£4FE3),

[) — B[] A AL 1R) bR - v, B4 . C 41 D4
Z I8 TBUT 22 5 o4t it2¢ 2 X (P>0.05) ;B4H .C 4 .
D 204 B[] 5053 0 5 A 2R AT L, TBUT 241 4 4
ML 22 9 A G 2E 5 L (P<0. 05) 545 B[] 5 21 1)
A, D 2H TBUT LU AH ] 5[] g8 B 21 1 C 20 34 4
K,EHMABLAL, BERWASITFEX
(P<0.05),

x4 BHNRAERESTBUT (s, x+s)
Tab.4 TBUT of mice in each group at

different time points (s, x+s)

Group 0d 7d 14 d 21d

A 5.48+0.22* 5.15+0.34™ 5.10+0.36"" 4.95+0. 37*
B 2.46+0.32°  2.25+0.24™  2.28+0.15"% 2.13+0.28"
C 2.40+0. 17" 2.61+0.42™ 2.4420.28™¢ 2.38+0.30™
D 2.38+0.21°  3.18+0.42™  3.66+0.27% 4.57+0.24™*

"P<0. 05 vs A group; “P<0. 05 vs B group; € P<0. 05 vs D group.

6 =A
[ #hit - =B
T #
1 1 T =C
1 =D
—~~ 4 B
[:m/ Hit »
5 Hi#H
2 i i it
H
2 L
0
0 7 14 21
Time (d)

B3 EHNRIRE A i) 5 PR S A i)
Fig. 3 TBUT of mice in each group at different time points
#P<0. 05, " P<0. 001 vs D group.

2.2.3 AREXREFEHNACFS AH/DNRYS
JELAS Bt 0] J5 M JE TR AL, AR RS 22, oA i), f T

PCFEFE (O B C 4L/ B A BE A5 B ] s 24 1
WHNERE O AR FIRNE /£ R IFHIBITE, D
HE5AGML, ARE ORHE, 2821 dgEER
B, i MR WBIG T I , 1 B 100 3% W 3 i 4 2, ASU A
JIA DV IOC R E O, G (K 4)

NI B) A 2H N B - Bl 2 AR R B, T R VR
JPIHAI A IE R, D 2 CFS B iR K (P<0. 05) 5 A 41 A0
B 4145 f 0] 4L P9 LR, 22 R RS 2 (P>
0.05);CHLCFSBRH 21 R0 RERALIFE
SCHN  HoAth 4% B B) 0 PR HL A 22 S TS 2E B X
(P>0.05)(EK5HES5),

[Fi] — I [] e 2 18] LU 38 2 3R Y7 il BAL .C 4 .D A
CFS Z [ S TGt X (P>0.05) ,B41.C41.D
HCFSHHBAAP B S, HESFARIT¥E XL
(P<0.05) ; 4E4: 3= B, Tl IR IRYT f . DA CFSBREE 7
K5 CHER TG 2#E XA, HoAh 45wt i) 5 5 H
fih 341 22 A Ge it 2F B S, B W4 B AL C 41 1%
i, (EA75 %5 A 415 (P<0. 05) .

x5 HHNBAREEESCFS (¥+s)

Tab.5 CFS of mice in each group at different time points (x=s)

Group 0d 7d 14 d 21d
A 0+0™ 0+0™ 0+0™ 0+0™
B 13.70+0. 95" 13.20+1.23"™ 13.60£1. 08 14.00+1.33™
C 13.40+0. 84" 12.70+1.70" 12.20+0. 92" 11.70x1. 16™¢
D 13.10+1. 10" 11.90+1.52"  8.50+1.27"  5.80+1.03™

"P<0. 05 vs A group; *P<0. 05 vs B group; ¢ P<0. 05 vs D group.

2.3 MEHALANESETL AYMKE LR
BRI, MO A ST, 0 B ALRT C 4 A Rz K
i L 44 6 JEE B4 n L 3R 2 b B R A R A AN R )
Y, i BEIE 2 TP A B 2 W RN IRE . A
Z N DAL AR L R A AR I DRI
HUUES T BAFNC L0, FlE - e JE B K A i
A AHEE(E6),
2.4 fAREALZ R MMP-9 # TNF-o B3R EIL
2.4.1 ELISA%=BZR Ryr21dE &4/ A
JEEZH 2 MMP-9 (19 B2 A2 AR 40 < D 2H MMP-9 %)%
JERCBAHF CAMI R TR BN A, 2 RA S
T2 8 X (P<0.05) . B4L.C4l.D 4l M2
MMP-9 ¥ i Y54 A 41155 (P<0. 05) ; B 4L H1 C 4
JBE2H 21 MMP-9 1Y 22 & G 48 1 2 i (P>
0.05) (&l 7),

1GIT 21 dJE 45 4/ A B 2L TNF-o iR B
AT o D 2 TNF-o ik B4 B ALRT C 41T R (0
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Fig. 4 Fluorescein staining of the cornea of mice in each group at different time points

20r =maA =C
OB E=ED
H#iH
15k " s
Li7 [ L ‘L###
Z21or
Q
st
H#itH #H#4 = HHH
0
0 7 14 21

Time (d)
E5 &HEHNERARRERERARELRWEETES
Fig. 5 CFS of mice in each group at different time points
#P<0. 05, #P<0. 001 vs D group.

8 A i, 2 53 1275 L (P<0. 05) ;B4 .C
2D 4] ff B2 20 p TNF-o 3R B 2 48 A 4 5 (P<
0.05) ; B 4L C WAL 4] 20 TNF-o0 1) 22 5% o 48
¢ X (P>0.05) .

2.4.2 RBEMBAFEELERE HIEHL LY

A group B group

Eo6 HHNMNRABEHRA

£ m] LK £ 5 2H 20 i MMP-9 1 TNF-a Y 26 3k 17F
TR BN 8 B B MEVEAL , P P2 W e g B
@ (&8),

5 AME, B4 .CHL.D 4 4] 4 MMP-9
FTNF-o 1 3 35 7K 7187 fb 2186 i (P<0. 05); 5 B4
FIC A, D 44 MMP-9 1 TNF-o 1Y 32 35 7K 15 ik
FH TR (P<0.05) ; BALAIC 41 Z (A1 4H Eb , MMP-9 Al
TNF- o [ 3 15 K F 22 57 ¥ 0 48 i 2 & L (P>
0.05)(&9).

3 itig

TE DED Ao il Fi rp | IR SR AT A B MG 2R 23 m
AL R AT PRIk R R BEL R HIR 2 6 A
Kk A EEE L, MMP-9 & —Fh# ()
Hi, 25T DED W k4 & J& . MMP-9 R4S 7 fiF £

JIEE b Rz 20 MO AR ﬁ&ﬂﬁ!ﬂ%i&ﬁﬁ% P,
T 52 W) £ 65 e BB D E . 78 MMP-9 B 1 /s
C group D group
HE#® %20

Fig. 6 Hematoxylin and eosin staining of corneal tissue of mice in each group x20
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Fig. 7 Measurement of MMP-9 and TNF-a concentrations
in corneal tissue of mice in each group using ELISA
"P<0. 001 vs A group; " P<0. 001 vs D group.

SRS AY rp A S I B 1 & A R S A, TR
SEARALAS DL, X R MMPO AU S ST
DED F 5 B L B2 , 34 R e Ao 2 20 40 i o) 7 itk — 25
TR AR 2454475 ; DED FB 35 HR R 21 21 vh TNF-a K - i
ETE B KOF 5 5 7 R R OE A
TNF-ou i 33 3340776 22 Fh 49 0 3 %, 3 B0 3% 1 R 40 i
G328 20 B 3 Ak, 61T 5 | R R 9 i S o X R

A group B group

PE S IAAL2BEIRTH SR AL 200 15 % Thig , b & 5
FOH T 1y D FNTH AR e M R

A FE WE— 2 %R T DED #5A ff MMP-9 Al
TNF-a ZiEEmICHR . TERBTALAH M I 2, MMP-
9 Fl TNF-o A I8 302 A I W3, Has A
FASL TR 21 H MMP-9 (1) & B 2% TNF-o0 5 , X $2 71
FER DED (&, 7T AE MMP-9 i T 345 5 ik
M, FA, 24 E B IR BIE IR , MMP-9 Al
TNF-o A9 B S4B AIG (A5 85 25 14, X BB 4R
% B, 16 A A I 2H 20 MMP-9 1 TNF-a 4 253k 7 T
A WVE R AH 5 R RE A LR B 2 1E % KF X
FW, BRI Z A AT g i A HAAE HLEA FHR R

WL, o e R B, T R AR W G
DED /LY 2 55 DED A OCHE A . 5 A8 20 Fl PBS
AL, kA 2R B IR R YT 1/ INERL, SIT B i 3
B TBUT i 2 48 K, A B2 't 25 4% €2 BH P DX 38 ik
/b, CFS R,

Y A2 I E— 25 UESE T 484 R B, IRIT AL
W HEY R T 4e2E 2 B, 41/ MK L e
AN A ELISA R ] Ak 24 e (25
FEH %L FA B2 21 rp MMP-9 1 TNF-o [ 2535 5 A
BTSRRI, T PBS 4 S AR AH M L,
MMP-9 Fll TNF-o i R IR K- JLF- To 2200 . iX R W,
Y R B, T R T R 38 2 R AIC A B 2 21 MMP-9
FTNF- o0 [ 3 35 2 28 i 1 W R o AF 51 36 B
DED 5 4 fb W A7 #E JCHE T 5 BH o /4 7 % B,
7 L VAL 0% D 2 SR A 7 5 RIS I, B T il 3 1
ARAEAR o 3k SefF 53 25 S S AR SR AR DL, B UESE T 4

D group

C group

TNF-a

B8 &E/NEAEHELSMMP-9FTNF-o IRIEBRE %20

Fig. 8 Expression of MMP-9 and TNF-a in corneal tissue of mice in each group %20

The black arrow indicates a positive staining result.
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Effect of vitamin B,, eye drops on the expression of MMP-9

and TNF-a in the cornea of mice with dry eye disease
Dong Hui, Zheng Huacheng, Wang Weiting, Zhao Haixia
(Ophthalmic Optics Center of Affiliated Hospital of Inner Mongolia Medical University , Hohhot  010050)

Abstract Objective To investigate how vitamin B, eye drops regulate MMP-9 and TNF-a expression levels in
the corneas of dry eye disease (DED) mouse model induced by a combination of an artificially simulated dry envi-
ronment (air humidity <30%) and subcutaneous injection of hyoscine hydrobromide. Methods Fifty C57BL/6 fe-
male mice were used in the study. 10 mice formed A group (blank control) , while the remaining 40 mice were sub-
jected to dry eye disease induction through subcutaneous injection of scopolamine hydrobromide in a controlled en-
vironment with <30% air humidity. All mice underwent schirmer I test (SIT) , tear break-up time (TBUT) , and
corneal fluorescence staining score (CFS) evaluations. Mice meeting modeling criteria were randomly assigned to
three groups: B group (model group), C group (PBS control), and D group (vitamin B,, group). 0, 7, 14, and
21 days after treatment, each group received TBUT, SIT, CFS, and corneal inflammation assessments. Macro-
scopic analysis evaluated the efficacy of vitamin B, eye drops in treating dry eye. After 21 days of treatment, all
mice were euthanized via cervical dislocation and their corneas analyzed using HE staining to examine morphologi-
cal changes. ELISA and immunohistochemical methods were employed to detect MMP-9 and TNF-a expression lev-
els in corneal tissues across groups. Results In dry environments (air humidity <30%) , subcutaneous injection of
scopolamine hydrobromide induced changes in dry eye-related indicators in mice: SIT significantly decreased,
TBUT significantly shortened, corneal fluorescein staining increased, and CFS all significantly elevated (P <
0.05), indicating successful establishment of the dry eye model. A total of 30 dry eye mice were enrolled. When
the dry eye model was successfully established without drug intervention, no statistically significant differences
were observed between B group, C group and D group in terms of TBUT, SIT, corneal fluorescein staining, or
CFS. Compared with A group, B group, C group and D group showed statistically significant differences in re-
duced SIT, shortened TBUT, increased corneal fluorescein staining, and elevated CFS (P <0.05). After drug in-
tervention, D group (vitamin B, group) exhibited significantly increased SIT, prolonged TBUT, reduced corneal
fluorescein staining, clearer corneas, decreased fluorescein staining, and lower CFS compared with B and C groups
(P <0.05). ELISA and immunohistochemical staining results showed that compared with A group, B and C groups
exhibited significantly increased expression of MMP-9 and TNF-a. in corneal tissues (P <0.05). D group showed
decreased expression of MMP-9 and TNF-o compared with B and C groups but remained higher than A group (P <
0.05). Conclusion The expression of MMP-9 and TNF-a in the corneal tissues of mice with dry eye is elevated,
suggesting that both inflammatory factors, MMP-9 and TNF-a, are involved in the development of dry eye. Vitamin
B,, eye drops may improve the symptoms of ocular surface discomfort by promoting the repair of the corneal epithe-
lium. Vitamin B, eye drops may increase tear secretion, prolong tear film break up time, reduce corneal fluores-
cein staining, and alleviate the inflammatory reaction of the cornea by decreasing the expression of MMP-9 and
TNF-a in the corneal tissues of the mice, thus playing a therapeutic role in the treatment of dry eye disease.

Key words dry eye disease model; MMP-9; TNF-o; vitamin B,, eye drops; inflammatory mediators
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