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Effects of interieukin-1 on MMP-9 in rat aque-

ous humor outflow pathways

CHEN Jing-Chang, WANG Ning-Li, WU He-Ping,FAN Zhi-Gang,

LIN Hui,QIAO Li-Ya
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[ Abstract] Objective To determine the underlying cellular and molecular
mechanisms of interleukin-1 (IL-1) on intraocular pressure reduction by stud-
ying its effects on matrix metalloproteinases (MMPs) in aqueous humor outflow
pathways. Methods Ten Sprague-Dawley rats were selected with one eye re-
ceiving intracamerally injection of 30 ng IL-18 and the control ateral eye receiv-
ing equivalent volume of 1 g -+ ™' PBS intracamerally injection. Eyes were re-
moved 30 hours after treatment ,then immunchistochemistry was done to exam-
ine the expression of MMP-9 in aqueous outflow pathway,and the experimental
results were semiquantitative analyzed with computerized image analysis tech-
niques. Results Strong positive reaction were detected in trabecular mesh-
work, cilliary muscle and iris of the treated eyes. The gray scale resolutions of
the treated eyes and the contralateral eyes were 47.39 +3.30 and 88.42 +4.76,
respectively, which was statistically different (¢ =25.95,P=0.000<0.01). Con-
clusion Increased expression of MMPs in three aqueous humor outflow path-
ways may be the underlying IOP reduction mechanisms of IL-1.

[ Rec Adv Ophthalmol 2008 ;28(1) :6-8 ]
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[{HE] B @BITREG@IEAN%-1(interleukin-1,IL-1) A& KA BBEFTRAALE
% & 8 ( matrix metalloproteinases, MMPs) & % v , Ak 4~ -F 48 L 2 K F 3857 IL-1 ¢9 REsR AL
#o HE SD KA 10 A RALEBE—RWTE A EAA IL-18 30 ng, A RAT 524 F
Al g L'PBS 4t M, M 30 h B, $47 LR AL FHRME KR BBE
# MMPO ik , A A A A ARSI NTAGHEBLERAFTILESIN. GR HAHRYG
R BRI AR R R HLIR PR R, B 2 RS AT 2R A SR B s Bk g & B 4 R
K 47.39 £3.30, 88.4224.76, £MHEFEF 4T FEL(1=25.95,P=0.000 <
0.01), &g IL-1 F&aﬁ.&m%ﬂlqﬁaﬁ 3 & B AR BB E 6 MMPs X ¥y £
[REFERE 2008;28(1):68]

BB EEPERSRED
B4 ( matrix metalloproteinases, MMPs)
) 57 2R3k F 4t g AP B B (extracel-
lular matrix, ECM) ) 8% {Cilt 5
ATE AR 55 GHR A5 FE M IR H 1
BEIAEY , QAR -1 (in-
terleukin-1,IL-1) & —f 44 g [§ 7,
P HARIESC B 1 3% 38 /N BE R 4
Hufg MMPs 9335 1 53 7K 3G 4 55
BERERDY, BR, Z24HF X IL1
xof B EE N 55 7K 3 5@ G MMPs 22 i
FITERRE RE B D . AT

177 M KBRS YBFR, £ B IL-]
ELA 1/ P E B B K R
AR 3 T 4 A B R AR IR E I fE
A, FI, ABFER ML IL-1 Xt
TEAK B K B Y G MMPs £ A 1E
B, ABATE 4> F 4024 K E 539 IL-
1 FRRER R

1 #RS5AHEX

1.1 ##l
1.1.1 zh¥ SD KR 10 H, k&
200 ~250 g, HEBR 2B FRIIFA .
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1.1.2 FERH T4 KE IL1p (¥ E PEPRO
TECH A# &) ,1 g - L™ B VP4 % W (PBS)
BB 6 mg - L' ;IR W (KRB SECN 40% H
B2 50 mL, A BBl 95% WHS 250 mL, vk EES 25
mL, 48K 175 mL) ; —$i . /DRI K B MMP-9 #.57
& Hi{4 ( Neomarkers A7), £ H) ; KA & - HEHEHT
A EE A - A AR SR 41 414k 2 Y 4648 R
& (Kit9701, & A 3 EALRERHE, B LR, C
ERERICESPR S, D I EBERERAEDRE
- e R, BN EFEBERTFEAR);
DAB B4 B {6,147 & ( DAB-0031/1031 , 45 M 5 &t
AEPHART AT « FREBHEHM) BT
AR, HEAER(ELEEHBOCNE ), E
A YA TRt

1.2 HE

1.2.1 LRHE AHRRAAGHURYNE, K
2 IL-1 X—TFHEE/ER, 8RN R85 T
Xt SC a5 R AR, FEYLE R K B — IR BT 55T 6
mg - L' EA KK IL-1B 30 ng(5 pL) , %3 iR 5T 55
HHHN1 g L7'PBSS uL . RAMZEYIH & AT
B e AR R IR R s R,

1.2.2 @WBHH* HEELTEHEE(50 mg -
kg™ ) AP (25 mg - kg™ ) IR AWK I 1 5T K
BE. BiBHESTTE TR BB T 2T, IR IES Y%
YIEARTF . e 30-G 4L 2 M LB % AR5,
AARBKR W, HEED A A R 58S v 2 W
O#FARTFE, HEBEAZLY, i 30 s FREH
L, UFEXRER TGO, LTURETEEHEY
MIBLEe, 35 G B LR WIRPER A H F
5T REE , 4 8 SR $ 1 3 K 1 i A B A9 BR JY
Ve, IR BAMEE FEEERVERAHERE,
FHTASLR, P E SRS R— AR
1.2.3 SEAALFELRBHE FIMsY B A
FLER IL-1 7EF125 24 ~48 h J5 RIZ5 IR © 3 BLER &
TS T AT S MMPs I IIEF E 4 ~ 48
W' R, PR 24 30 h 1R IL-1 X 53K @
MMPs /£ R EERTE], FZh 30 h J5iRiAE SRR
MARESRIE A W7 5 R, IR A&
SEWC BERETE 30 min, BURBRJE FITR & B & W &
30 h,BUbt , BB RE ALK , A7 B F0 3 (56 ~58 °C) , 1)
H(6 pm) ,BtH (50 ~60 C)1 h,'E 40 CIEER 24
h, JBBUE A AR 95% ~80% NG &
RUEkE — B KAk, RE BI A R 5 BET If
W —h . oW HEE, R RER B RERET
G A B IRE (EH AR  BREHRAEEY, P
PR A, HHAEE 2 X, WEH KR HEHEE
BA PR R (AR B RL) o A =B MR
Xt BT RH 25 & e 18] 15 2 IR B B B
FEERPY,

1.3 SEtSeAE  SRAIGEHE SPSS 10.0 #474)
BT FRZHR 55 5 DUHR S 4 2P 2 5 B o R B
BRI BTN ¢ K, P <0.05 W SA LI
MR

2 HR

& BLFAZHR 6 B /K WL I, A /N R R
IR R L4402 240 M 3 0 ) i 249 1 BR3P
PR, &4 8BRS RGBT, M H
ZHHR XS G B £ R SR BT 2 BT, BT R I
£1.81-~3, 28 R, EZRAEFEERITF
B (t=25.95,P=0.000<0.01),

Figure 1 Negative control: Without the secondary antibody (40 x
2.5) BIEXE A HE(40 x2.5)

Figure 2 Treated eyes: Strong positive reaction was found in cyto-
plasmic and ECM of trabecular meshwork , cilliary muscle and iris(20
x2.5) FAZGHR . 7] RLATRE /NI P RIGEAR LAY M3 F0 51 BE B
B MR A AR A (20 x2.5)

3 g

3.1 MMPs HEFREBRENNBMFER MMPs
& —4 ECM BEfERg, 0 fi) 2, 2 5RRNAEK
REHAMBGBENESSEABRAELE.
MMPs A/0F 17 F, 504 THR SR MMPs 324 4
b, G055 1) BB S A L B IR A BB B 0 i S
BE, 9 fr 4 3 MMP-1 , MMP-2 MMP9 , MMP-3,
BN ECM, fEREMIREA XX, XEH IS,
MMP-1 FZ/EHEY A1, IR K )5 ; MMP-2 MMP-9
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Table 1 Semi-quantitative analysis of immunohistochemical results in treated eyes and control ateral eyes

(n =10, gray scale)

Eyes Gray scale resolution xxs
Treated 52.64 46.43 45.22 44.21 50.21 47.45 49.51 43.21 44.01 51.02 47.39 £3.30%
Control 91.54 82.02 86.50 89.04 93.79 79.01 90.02 88.12 93.04 91.14 88.42 +4.76%
Note: 4P <0.01

Figure 3 Contralateral eyes: Weak brown staining was partly show-
ed in trabecular meshwork , cilliary muscle and iris(20 x2.5) X}
RO T S /N AR ULt B35 04565 B (20 x2. 5)

FEEREDAINV . VERE AR (EYER) 2
¥47% & H (laminin, LN) | £ &4 % 2 3 (fibronectin,
FN) B$E R 5 B 26 ; MMP-3 (46 R 3
BN INFN s EOMES LS. NENAEH
JEFLEEE M ECM SR 1 M. IV.V FN LN,
HMHAEMEQLSE KPR ZRIHEEERE
ZREERE BB N R KT H B R B
HeE™ ) Hr, MMP-2 MMP-3 MMP-9 4 ] 8@ it
RS /N A A IS LB B ) ECM, U5 A &
B, B0 A EYE B AK SN HEM IR IR . B3 F ECM i
AR IX 36 h, HOE T FEM ECM =3 MMPs 3%
ERRREEREN R K, 550, d THEHBERAE
i IH A 3B B 7 O M E 8, B DA JL B KA
MMPs B3E74% BA M ERE X BEELRAKRE
BER S

3.2 IL1BERIRENFTEEMRNEG (RIMFRE
B MMP-9 4345 /N2 I 70 % 2 R L B ), 16 PR
YIS, HES S T BKW S E R e,
ik, A S0 % 3 MMP-9 fE W TE 4R, AR E
WAESH TG R L RER T IL-1 X /K I 3 1 MMP-9
FEWE W, IESL T IL-1 BA 8 5ok i b
MMPO £5KHIME R, 45 1 5 E 4 — S M L RSB
FHMUP o ABIRAN THLSUKELRET IL-1 IR
M R, DA Btk — 25 W SLIR (AR M i P REFE FH

Bl o e 5% BH A S L ANEL S BEAE /N B, TG L i
B BERWURIIL AR, BT LAAG T TL-1 FRER M B4 P IR
BALHE 3 F 5K B , X AT RERR N IL-1 FRER &
WEBERCR MR R BT e . R, AT LASEN IL-1 YRR
ROR AT REE T 0 i 7 2 AR LB R S A B R B
FOGIR 25 Y)—hi 8 85 5 IR R B IR ¥ ( Xalatan) o 55
Sb,fE MMPs (93035 30, IL-1 o R4 W FR B K
HEFRI RS (R AR R A1 B SR A

3.3 IL1HENEX HMEREHRSKEFHER
&, AR ROLR AR A BT HREREE T X
AR M E RS AT B ARAA M E NE
Mo Bt %G —RILHE GRG0 A K
P BB 2 BITEE, ke IR F AR, AR e AR
2, LA BRI B3 K A UE 51 R IR AT R /N B
P )75 7 RLRS AT BB T %50 T3 3 i A 34 5 7K
ShE, FRE SRR B A MAER i RS SR R R R R
REIREZYIR R R M, IL-1 A B H R
FEER 254 (HB#— 2 PR,
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