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: Expression of MMP-2 and its inhibitor TIMP-2 in scle-
. ra of Kidney-Yang Deficiency syndrome myopic guinea

. pigs induced by lens

+ DING Mei-Hua, WU Jian-Feng, YE Xiang,ZHANG Yue-Ying, GUO Da-
+ Dong, Bl Hong-Sheng

* [ Key words] Kidney-Yang Deficiency syndrome;lens-induced myopia; matrix met-
; alloproteinase-2 ; tissue inhibitor of metalloproteinase-2 ;guinea pig

¢ [Abstract] Objective To explore the expression of matrix metalloproteinase-2
(MMP-2) and tissue inhibitor of metalloproteinase-2 ( TIMP-2) in posterior sclera of
lens-induced myopic guinea pigs with Kidney-Yang Deficiency syndrome ( KYDs ).
+ Metheds Seventy-two three-week-old male pigmented guinea pigs were randomly di-

ceo

.0

¢+ vided into the normal group, wearing lens group ( WL group ), and KYDs and wearing
¢ lens group( KYDs + WL group) ,24 cases in each group. The KYDs + WL group was intra-
¢ peritoneally injected hydrocortisone with a does of 10 mg - kg™', while the normal
group and WL group were treated with isodose saline at the same time once daily for 2
weeks. Since the third week,the right eyes of the WL group and KYDs + WL group were
covered with —10.0 D lens for 2 weeks, while the both eyes of normal group were with-
. out any intervention. The refraction and axial length were measured before and after
+ wearing lens. The expressions of MMP-2 and TIMP-2 in posterior sclera were assayed by
+ real-time PCR,ELISA and immunohistochemistry. Results Compared with the normal
¢ group,the myopic diopters were increased(t =18.760,P =0.000) ,and the axial lengths
¢ were longer(¢= -2.709,P =0.013),and the expressions of MMP-2 were increased at
both the gene and protein levels(t= -2.134,P=0.045;¢t= -6.315,P =0.000) ,and the
expressions of TIMP-2 were decreased at both the gene and protein levels in the WL
group(t=4.637,P=0.000;¢=6.062,P =0.000). Compared with the WL group,the my-
5 opic diopters were higher(t =3.026,P =0.006) ,and the axial lengths were longer (¢ =
« —2.144 ,P=0.044) ,and the expressions of MMP-2 were increased at both the gene and
« protein levels(¢ = —4.094,P =0.001;¢t= —6.291,P =0.000),and the expressions of

oo

oc

¢ TIMP-2 were decreased at both the gene and protein levels in KYDs + WL group (¢ =
$5.524,P=0.000;t=3.951,P =0.001). Conelusion Under the induction of lens, the
¢ eyes of KYDs guinea pigs tend to be more myopic than that of normal guinea pigs. The
Kidney-Yang Deficiency constitution is probably associated with the occurrence and de-
¢ velopment of myopia.

sco@cC

XBER] BFrEEHEFFREN;AREEE QN2 AR EEEG#-2 374 7 7K
+[WE] BY #HTAE4EFFAREARMEERRIIEL K4 EE Y B 2 (matrix metal-

oc

¢ loproteinase-2 , MMP-2 ) & A 4 4] 7] KX i & % % & B&-2 39 4) 7| (tissure inhibitor of metallopro-
® teinase-2 , TIMP-2) #9 % ik, Ak %I 72 R3 A#HM LA =68 LR, ML A
AR AT A BT E + AL, B 24 R R IRE + RALLA B L RS A
AT R AN SR, A B 10 mg - kg EEASBAFREEANL TET AR LK, FX ]
CORVGES2 R, F3 AR, BEA.VETAE + BARAAERA R -10.0 D &5, RE2 A, E
o XY B RARAEAT F . WAL & A BEAT IR 4 K AR R JE #9 9 ; SYBRgreen 1 5% ¢
© 3 b7 % PCR 4 5 4R JUIE MMP-2 & TIMP-2 mRNA #) £ ik % 4t ; ELISA o %, 7% 41 2246,
SR G MR E MMP-2 & TIMP-2 & & Rk eg B b, R 5 EFsrmarkir, 4
A R AL JE 5 3 (1= 18.760,P =0.000) , k03 % (1 = —2.709,P =0.013) , G 3R A
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f2 MMP-2 mRNA & & & A A B3 (t= —2.134,P =0.045;t = —6.315,P =0.000) , TIMP-2 mRNA & & & & ik 9 2 1%t =
4.637,P=0.000;:=6.062,P =0.000) , 55 #HAzLrbds, B 1A + BRALLL A AR ALE K EH 5 (1 =3.026,P =0.006) , iR 4h £ %
(1= -2.144 P =0.044) 5 M3 IR MMP-2 mRNA B & & £ A3 3 (1= —4.094,P =0.001 ;1= —6.291,P =0.000) , TIMP-2
mRNA Z & & &k ¥ Ak (1=5.524,P =0.000;:=3.951,P =0.001) , &5it £ {GEHRFFT, FEERAKEF KA LAEL

FE g K ERRS MG EERETRAZWESR

UTAFR ALY S R IBAFBETL, AR A ik
e B 4 BRI P S SO0 AR 1
B BT A AF I R AR G TR 2R
CZIARGE, AT EPHEL IR &, HZ i
FAE N A 2 A JE Y BE AN BT A
HE BIRE BHHE TR R B R R , 45 1L 48 Hh IR B
U A LT AR 0T e A — B sk
XiF 942 (AL AR A TR A 1A A e B, i AR AR R 4R
JBUR .22 2 BH R T P RLSOR R S5, HE v FH R A 5
HZ o B0, HETH IS R IR BTG 2 Y ik
RlAITTE I Ji 2 o PRI, A 52 2R A Ak AT A P i
SRR 03025 B 7 3 1 A ' PR IR B AR AT 5
' R A0 A Bl e ' R MR Al A B 0 AR A A A, O
PRI A HIL R , DAy 2k — 25 e ¢ UL 55 2 PP 5% 2R
LVise 28

1 #R5FE

1.1 SKIEEhYIRATEE B3 T i e v fh 5 5 (] o
MBI 72 K B R RS SE IR A R A
A ARBTRE 150 ¢ ZiAy WEHLAr Ry 3 A1, TE 8 %) R4
R R BH R + BB, R 45 24 H A SRR
PREFTE 20 C Aty #2541 12 h/12 h B o e, B
KRB SR T4 A0 IR R A AT 0 A, LAHERR B
B S R AR A s 55 L AR v

1.2 zhigiss

1.2.1 BHEERE SFHE+ WG4 T8 LT
8 100 —10 : 00 i & 13 5 AL AT AU AR IE ST (5 g -
L™ EZ R AR A BRAFD) A H 1k, 5
10 mg * kg_] JESE 2 J 5 IE R X BB 4 RN i e 4 T
[i] — FsJ (1) e 3 S 45 o 1) 2B B AR OK, JE AR AN A A]
AOPH 2T IS T RO K B — IR L, A 4 A
it BRI R R/IMIESE o B P R A B — iR
PR R T [, T8, B 6 B3N, 17 A,
TLIERVS , S I e e — S, /METE R, 22 S A Y B P
BRI, HAMFRERN, EAEAEM B ELT,
B B A AR BE S i 2 A 15 0

1.2.2 GEAREEL G 3 JEIFiG, i 4l 5 BH g
+ CBEZH AT IR A3 - 10.0 D &, 88 2 J], 22 BRAS
WARAE S B B BEAR , 1E 5 X BE A ANV A T Ak B
B RS 20 A T T DG R MR B e T

1.3 EXERRHEHKEMUNE KEDURZS R
Ui 10 g - L™ EhERIAWEFC AR R T ( 98 B B IR
A3 U B RA B S ming Y [R]— 7 46 50 U 7 I %
AR R s R i TR ( CARBREARF 0.5 m)

Jet G BE by T L K KT PR 4% 32 T ke T AR i 3
B, W0 Rl s FH R R B A R R IRV ( H A SR
2k 2t ) T IR AT R 2R T RR T, A BURE A5 (7%
[ Quantel Medical 2% 7)) #83k e B T A 511, X 1
AL, S S I E 10 YR, S 5% B I8 i 25 9 501, B
EME . BCE A B TN R A BT A 4 R,
FIFoN 1557 m « s~ BEEEIAN 1540 m - s~ FpIRAA
F1723 m - s '

1.4 MBEBERBERET 7K G R R
BT K ILANEME &, i &2 265 3 ~ 4 [y 1a] B0 24 50
AL ZE I B, 2500 ¢+ min ' 4 °C B0 20 min
Sy B EIEWICAEAE - 20 CykAR AR, R
FECES B8 10 D0 K BRI+ B B 2R K, T s =
LR R L 2 iR ( free triiodothyronine , FT3) | Jif &5 H
MRARZE (free tetraiodothyronine , FT4 ) {7 & A db 7 b
i AR BT S ALL , E — 1% (estradiol , E2) (520
il ( testosterone , T ) 071 &1l R LA B2 A2 ) T A%
EE) FNCIE eV S D S Ry R R ) R & o S
NV AR SR y TR B AR R B
FEORIEAT . MG FT3 FT4 E2 Fl T &% &2 P
B FH 1 S A A B O B A AR

1.5 SER3tEE PCR  BUHERER, WA UKL 5T
T, LB AR AT RS ARTR A L 3 B AR | Ik 285 JEE % A T
JBE, FHEAR 7 mm 1) £ JRE Rl Al B AR R LG, o
LA, -80 CIORAAE . 1P sl m BilgA:
TAY TR BRM AR G, MMP2 514
5’ -GGAATGCCATCCCTGATAACCT-3’ , FiiE 51 ¥
5’ -TTCCAAACTTCACGCTCTTGAGA-3" | 7F=¥ K /N Ky
126 bp; TIMP2 |57 47 .5 -GAAGAGCCTGAACCA-
CAGGTACC-3’ , N5 |4 :5° -TTCTGTGACCCAGTC-
CATCCA-3" , ;=¥ k/N Ky 118 bp;B-actin: FIiF5|4) .
5’ -ACCCCAAGGCCAACCGTGAGAAGATG-3’ , I %
F1#:5° -CTCGGCCGTGGTGGTGAAACTGTAGC-3
PR /N 284 bp,

UM ZH 21 5 RNA 9 $2 R ] RNeasy Fibrous
Tissue Mini Kit (& E Qiagen R/ H] ), —80 CykAH
TRAF o AN BE T (JE LR 28 |) ) i
RNA (G2 FE(E (OD) , 153 Hi 0D,/ 0Dy Ky 1.8 ~
2.0, cDNA {4 i{J& ] Transcriptor first strand cDNA
synthesis kit( € [E Roche 23 F]),0.5 g RNA AT,
L SR () 3140.4 pL 5 A5 0.5 pl
RNase #1151 ,2 wL dNTP,0.5 wL J & 30,55 °C
W% E 30 min,85 CHELIE S min, —20 CIW /A4 .

K Fi LightCycler ® 480 IT sZi} %26 5E & PCR Y
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(3£ Roche 25 7)) #31l MMP-2 FI TIMP-2 ffj mRNA
. PCR RN AT R 20 pL, f135 LightCycler
480 SYBR Green I Master( 3&[# Roche /3] ) 10 ulL,
RS %4 0.5 pl, cDNA £ifg 1 ul, DEPC 7K
8 wLo PCR W 251424 : A8 PE 95 °C 10 min, A8
95 °C 10 5,58 CiB k 20 s,72 °C 4Ef41 20 s, 3 40 4>
A, i) 45 CHeH) 10 s, R 27 229 )5, LA p-
actin N2, X2 KBRS IR DU MMP-2 J HC Al
il 77 TIMP-2 1) mRNA FHX} Rk 5t 47 2507 o
1.6 GREARANKFRN 40 g - LSRR
A BRLO IV 3 05, T BRIR B, 88 A 4 °C vk 5 & 5 24
h, A A3 WY IR KA S A Aty A TS 22 Y) R, V)
HIEZ)4 um, B8 2K, PBS w3 U (R 70 2K
5% L1 AFIMLTF % i 3P 30 min @ hn—t,4 C kAt
R (MMP-2 . 2 wifEduik, 1 2 500 7 ; TIMP-2; /)
S EREDTIA, 1 2 20 FRRE) L5 2 KA 45 min, %
=5 (R EAY TRARAR) ,, ZREE
30 min, DAB i {8, 75 R R QL 40 LA, St b e
(HAJERRATR]) T MEERTERS .

1.7 ELISA M\ -80 CykFE B FUARLH S, & T
WA, TEM RIS T K FLAF I Bk AR, AR 4fE o i
AR (1 2 10) A BERERZZ vh i (pH =7.4) R )5
W53 3000 1+ min ' 4 CES.L 20 min, B E 5
FHT 734 MMP-2 S A ] 50) TIMP-2 i) 8 1 K F-3%
ik, BRSO EAE A R4 B0 & (DU 32 A )
BHA R D) UL 5617

1.8 ZitFEHE KA SPSS 17.0 Guit F x5k
Bt geit b, R8RS W KT 2 IES 7>
i, Uhw x5 Fok o THEZYG, IEH R IR BB 4 RS
PHHE + BUBTA K B FT3 FT4 T K E2 /K- r ek
AR AR ¢ K30, (HA 2 8] B2 3R K F- 22 5 10
SR TR 32 07 2200 Hr, Z2 58 HUBOR ) LSD-t £
s TR X MR UL AN P R + BB AL D
MR ARSI MMP-2 S A il 77 TIMP-2
mRNA FIHE H IR 22 57 LR PR N K07 22 0
Pr, ZHHECKR ] LSD- K. P <0.05 N EFA SR

EI-9 &
2 H#R

2.1 GPRHENMMBEMBIL SR IGET, B X
HEH BRBE AL AV PH R + SRR v A R
WERTHIFFEEX(F =0.697,P>0.05) ; {4 &
AT A TS 2 TS, B P + 3B 4 I3
FT3 .FT4 F1 T MM BEUA B R % (¢ = 5. 062 .3.645 .
3.592 34k P <0.01) ,E2 {RPEFEI R FF+ (¢ = —5. 400,
P <0.01) , T 1 # X R A B4 .55 H FT3 JFT4 il
T He i 2 B 8 b JF ) (IE % X IR ¢ = — 4. 333,
-4.027, - 4. 678, 8 4 H ¢t = - 3. 946, — 4.315,
-6.645 348 P <0.01) ,E2 ¥ FE B AR 12 T34
(t==2.743,-2.800,¥18 P <0.05) ,{HA L= F,
B B + 34 B oA B (¢ =2. 801 2. 832,35k
P <0.05, W1 1) . IKEUARNERF & B BHREAER o

Figure 1 Concentrations of FT3(A) ,FT4(B),T(C) and E2(D) in serum of guinea pigs in each group. Normal; Normal group; WL ; Wearing lens
group ; KYDs + WL Kidney-Yang deficiency syndrome and Wearing lens group £ 5256 21 i BRI 775 A 0 25 = AR IR R 2 BR (FT3, [/ A) I ES
FORIRZE (FT4, [ B) (S2ALER (T, |8 C) FMfE — B (E2, /& D) & ik, Normal : IE 7 X BREH s WL 208520 ; KYDs + WL ' BHE + 8B40

2.2 EXAERRBKENTH WAz m
P DGR IR B e 2 R TE G223 L (B
P>0.05), #5552 &5, 55 X6 R4] s 41 fn 5 fH
B+ BB R AR B 22 R A it B
Y (F =302.363.13.068, ]k P <0.01) ; 5 1F % %
HEZH b, S B 2 A ARG P 6 B 1S =5 (¢ = 18. 760,
P=0.000) ,IRGHHH B REK: (¢ = -2.709,P =0.013) ;
ST A e, B + s A A IR S L e 4
F(1=3.026,P=0.006),RHIHE K (1 = -2. 144,
P =0.044) HIE 5 %F FEAH s g B P + sl B
20 [ B IR i B R IR A B b, 2 R s
B (R P>0.05, 103 1),

2.3 If& MMP-2 % TIMP-2 mRNA fy%ix X%
FH 27229 D g I X B AL BB 4L AN S PH R +

F1 HIEATRE R 2 F/E & HKR S E K R
3

Table 1 Refraction and axial lengths before and after wear-
ing lens for 2 weeks in each group (x%£5s)

Refraction( /D)

Axial length(//mm)

Time Group - -
Left Right Left Right
Before wearing Normal 2.98+0.54 2.97+0.51 8.37+0.23 8.41+0.14
WL 2.89£0.52 2.90£0.60 8.41+0.12 8.38x0.12

KYDs+WL 2.89+0.43 2.90+0.48 8.36+0.11 8.38+0.11
After wearing Normal 1.64+£0.48 1.68+0.48 8.64+0.16 8.64+0.11
2 weeks WL 1.57+0.28 -2.32£0.12* 8.63£0.15  8.75+0.05 *
KYDs+WL 1.76+0.18 -2,98 £0.51% 8.59£0.06 8.84 +0.05*

Note ; Normal ; Normal group; WL; Wearing lens group; KYDs + WL Kidney-Yang deficiency syn-
drome and wearing lens group. Compared with normal group, * P < 0. 01; Compared with WL
group, P <0. 03
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L MMP-2 J LA ] 77 TIMP-2 mRNA {948 X} 3%
IR R IE RO BRIR 25 AR a1, BB 4 2 B PR
R+ BB A IR 2 ) S AR e AL IS B 1 E R IR AR g
133 H 5L R AR X b i 1R R O BR AL BB A
KB PARE + 820 S B B e O AR S5 A5 AR I MMP-
2 TIMP-2 mRNA ik i, Z R LG ¥ 2 X
(#4905 P >0.05) ; I %F BALH A4 4 A B PH KR + 3
Bl JE MR LI MMP-2 2 FL 0 ] 57] TIMP-2 mRNA
MR, ZR WA SR L (F =20.036,51.762,
IR P<0.01); 51E% X R A B, 8B A IR 5
M &8 ULl MMP-2 mRNA ) 25 35 I & 1 hn (¢ =
~2.134,P =0.045) , TIMP-2 mRNA 2 ik Il . 2 [%&
f(t=4.637,P =0.000) ; 5k FE4LAH L, B FHEE +
WA IR 5 A R IR MMP-2 mRNA 3535 B I 3
J(t=-4.094,P=0.001), TIMP-2 mRNA 2350 i
A (¢ =5.524,P =0.000) (€ 2) .

2.4 YlfE MMP-2 % TIMP-2 E 8k EHRiE
MMP-2 52 58 {7 % 3K 78 LIS R 21 2% 40 i Jp 3% b, 4
MuAZ T (o, IEH X EA] BB 4l A PH R + 30 6%
ZH FHPE SRR A3 0 iR e A B B FIR AR, 9
U A PH M 200 i 2 s 00 B R LR B T
B BH R -+ 3 455 2 P 40 e e ik B B B 2 TR
2l TIMP-2 32 B2 5 3 3% 18 76 AR 8 21 4 41 i it 2
WY O (. 1R X BRA BT 2 R BH i +
R BHPE R R R R IR AR B 8 AR B RNR
I HL AT 21 PH 1 40 2% 508 Bl B g 20 1 OB % R
21, T BH R + S B 2 BE P A P ek B B

WA (E 3) o N TIRIE R H LR85 5, A
W5 SR BL ELISA E— 40 T MMP-2 J TIMP-2 &
FIKF BRI, 25 SR B 1E 5 0T B4 e 4l An ' fH
FE + B A AR LS MMP-2 J L il 551 TIMP-2
MR, 2 5B G it L (F =79. 458 .50. 870,
¥Ih P <0.01) ; 51E % X ML b, 8085 41 )5 i
JUBE MMP-2 ) R AW W3 m (¢ = -6.315,P =
0.000) , TIMP-2 iy %5 1% W] 5 [ % (¢ = 6. 062, P =
0.000) ; T SEBEALAH L, B FH R + 3R 4 5 H R I
fEE MMP2 9 R IA B ZWI (1= - 6. 291, P =
0.000) , TIMP-2 /) % ik @ 2 &% (1 =3.951,P =
0.001; L& 4) .

Figure 2 Expressions of MMP-2 mRNA and TIMP-2 mRNA in pos-
terior sclera in each group, * * shows P <0.05 compared between two
groups & ZH S ABILME MMP-2 & TIMP-2 ) mRNA [ %) 3=
ik, RARPIHL LLEL P <0.05

Figure 3 Expressions of MMP-2 and TIMP-2 in posterior sclera in each group 4541 MMP-2 Az TIMP-2 7£ J5 ¥ F LR Fp i) 22 34

3 iFig

X TR A TE R CH AR - am it
O BE IR AL ARHO  H A TS, K

FA—mREak”, I I, A S T o
PR3 HT H 1, 95 BER AL, s A A2 L JG
RABAL P E, HRR AL 32 200 TP P RE, RS 1A 2, DA
BHOEERL, SR REIE &, 8 OIS, MDA
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Figure 4 Expressions of MMP-2 and TIMP-2 protein in posterior
sclera at protein levels in each group, ™ * shows P <0.05 compared

beteen two groups #5241 JE AP ILE MMP-2 & TIMP-2 %5 /K-
MR, * T FRMULIEEL P <0.05

BT mA™ o I EEAR BN, 5 B R T4
K AFFET G K, HARZS RES Sl IE S 55 , TR 8 K
WS RN 2275 S E IS LSS H 5 5
JEME B, DA AA) B T3k B A AR 1R T S R 3
A BT F BT, ST A H IS 75 L AIE
R JELVE BHEE R AT E B E o 2 W,
HA B B R S R BRE R 2 — , LA A e i G B R
BERAS R A Al L, SRR R A R SN
IR FCRAS 2 DA S Y, LA R s R I 4 5 9 BT
FER G KA, AR B AR T X — R AL
A PR S Y8R s T S R 6703 B S 1 O ik LR B
W R FAK ST PR 7R K S ML 78 %) ' B e e R, % R
— RIS R R PSR T KR 29 RONR
B BEBHI R IR PRV A Bk, I P FT3 FT4 )2 T
WEAOE R R, B2 K- B BT, A5 5 B FHE
S ERAR 1 B B R G A K B T K R B A, 30 R
S I S 48 o, FIR Al A S A 3R I B A
JECHS TE W VA R AR B AL ™ 8

U E A AR ST AL A A e i o R v R O e R
YER, 3X — i B A T 081 He A i S A A i =2 ] A
AT, Horp DL MMP-2 f5 h #E%E, MMP-2 J2& i I
JEE BG4 20 e A S 2000 , FE RS R R T SR
Uity /K S TG Ak, T BT e S R DL AN i A0 2L 5,
TEE A L YR 2R E AR R
5 e HIR DU T B, SR M 2k e
AL, T TIMP-2 GEMS4F Sk Mo 5 MMP-2 254 IR
FIHTEE " . Rada 28 A W38 FIZ M A0/
XEAIFTE & B, AR AR R DL MMP-2 JiEPE R & &
X HER, 24 2 B IR 21 23 9 1) TIMP-2 B, % BE AR
MMP-2 35 PR3 i FE B 3 3 TR 3R R, X 26 B MMP-2
A TIMP-2 27 [i] {4~y 1 S IR LR 9 ke + 70
BVE . ASBIFTE KR, B B R A R P U A S TS
MMP-2 mRNA J & [ 1) 2235 7K F- B (. 8 15 3 3 00
FC B, T AP ) 77 TIMP-2. i 2 325 D0 B @ ARG 1E 3 3T
PRI ER,, 3 T A A S 20 BH R A 5 JC R 1 5 K R

PR B 1 20T B

ATIRTE A, v B SR L3 PR RR 1K
MR ARTARE S E S E G B, i T
IR TN 2 5 O B PR ML L i oh B2
KO- T TG , BEURBRI R AT W AR o %3
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