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Abstract

¢ AIM. To investigate the effect and possible mechanism
of poly ADP - ribose polymerase ( PARP) inhibitor 3 -
aminobenzene (3-AB) on the lens opacity in the diabetic
rats.

e METHODS:. Wistar rats were randomly divided into
three groups: control group, diabetic group and 3 - AB
group. The rats of diabetic group and 3- AB group were
treated with intraperitoneal injection of streptozotocin
(STZ). The rats of control group were given the same
volume of citrate buffer. After the model constructed, 3-
AB group was treated with 3-AB (30 mg/kg) gavage daily
while the control group and diabetic group were given the
same volume of 0. 9% NS instead. The progress of lens
opacity of rats was observed and recorded. After
administrated for 2, 4 and 8 weeks, rats were sacrificed
and taken lens respectively. The lens were used to
detected the activity of glutathione peroxidase ( GSH-px),
superoxide dismutase (SOD), the level of malondialdehyde
(MDA) and advanced glycation end products ( AGE), the
expression of matrix metalloproteinase -2 (MMP -2) and
basic fibroblast growth factor (bFGF) in lens epithelial cells.
e RESULTS: Lens of diabetic group and 3 - AB group
appeared various degree of cloudy since the third week.
The level of diabetic group was higher than 3- AB group
(P<0.01) in the fourth and eighth week. The GSH-Px and
SOD activities of diabetic group were lower than 3 - AB
group (all P<0.05) at the 2, 4, 8 weeks, but all of them
lower than control group ( P<0.01). The content of MDA
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increased in diabetic group and 3-AB group, compared
with control group ( P<0.01), and its content in diabetic
group was higher than in 3-AB group ( P<0.05) at the 2,
4, 8 weeks. The content of AGE in the lens that come
from control group were lower than diabetic group and 3-
AB group (all P<0.05) in each time. At 2, 4 weeks, its
content in diabetic group was higher than in 3-AB group
(P<0.05), but there was no difference at 8 weeks ( P>
0.05). There was rare expression of MMP -2 in control
group, the MMP - 2 expression of diabetic group is
statistically significant higher than 3-AB group ( P<0.05)
in the 2, 4, 8 weeks. bFGF was expressed in the three
groups, and the bFGF expression of control group was
lower than diabetic group and 3-AB group (all P<0.05) in
the 2, 4, 8 weeks. There was no difference between
diabetic group and 3-AB group in each time.

¢ CONCLUSION: 3-AB has a certain inhibitory effect for
lens opacity in the STZ-induced diabetic rats, the possible
mechanism: alleviates the oxidative damage of lens
epithelial cells, reduces the level of non-enzyme glycation,
and inhibits the expression of MMP-2 suggested that it can
alleviate the degradation of lens epithelial cells’ extracellular
matrix, which lead to inhibit the lens opacity.
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diabetic cataract; advanced glycation end products;
oxidative damage; extra cellular matrix
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T3 3E  Wistar K EFEHLA 2 1E 5 % BRZHL B PRI 41 .3 - AB
T4, WEPRIEALFN 3 -AB T H2H K BT DA i v ) e
JRAPC R ZR (STZ) S 37 W PR Ao K BB TRY | 1 8 o) R 2 3 A 4%
BT E R 2% th i, EA TG 3-AB 414 H 4% Id
30mg/kg 25T 3-AB JEH |, 1E 5 X RE LR IR s 20 0] 25 3
G 9g/L A FRER K (NS) #E . WEZRIF i sk 45 2 K IR
i RAARTR PHE R L, 730 T4 245 )5 2,4, 8wk AbBEA ALK
B, JBCHE At R ARG 75 Joe H IR S AR I i ( GSH-Px ) 1R
FALYIE AL (SOD) B IE P L K N 8 ( MDA ) FBE 31k
LRI (AGE) 1 & ik, IF R I i bR A4 L Bz 240 Mg v 58 o
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I R J3E P A RAAC TR Dl 4wk R 8w HSHRE PR 4 i R A YR ok
FEEFIL 3-AB ZH T (P<0.01), 3-AB ZH K Bl iR ik
GSH-Px #1 SOD 1 VETE 2,4, 8wk B ¥4 55 T8 IR 20 (1
P<0.05) ,{HIK T 1EH X4 (P<0.01) , 3-AB 41 Kl
SRR T MDA (95578 2,4, 8wk PSR T B IR i 41 ( P<
0.05) ,[H# & T 1EH X 4L (P<0.01) . B¥ IR 9 41 A1
3-AB A RERAIRIE T AGE & 78 2,4, 8wk B & TIEH
X HRZH (3 P<0.05) , 17 4 PR % 4 7F 2wk Al 4wk B & T
3-AB 41(P<0.05) ,{B7E 8wk I L2257, MMP-2 7£1E%
X B A B RAA b Rz A JL-F-JE 3838, 7 2,4, 8wk B bl
PRIGLH IR T 3—AB 41 ( P<0.05) . bFGF 78 =41 K Fl &Ik
T I R A 2 5 BHAE 3R 7 2,4, 8wk I 4 JR A 2 Al
3-AB 4450 F 15 X (3 P<0.05) , {H A IR 4
53-ABHZETER,

518 :3-AB XF STZ 53 B BE IR g R BUAIR (AT i oA —
SEPDHIVE R, FEHL ] G838 el A% STZ 755 BHE PRI K
B RS L 1 200 e S A A8 40, 3R AN A il o R AL AT, 304
AR L 7 A b MMP-2 9 3635, Wl 8 A iR AR L Rz 4 e
AT AR DT R AR TR v
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VT AERME PR A 58 H 8 vy T Bl 2 % 0 PRI
PEF PR H 45 90, R A T PR s P R 19X R 72 1
S5 ORIRGR I K | SR 22 A i 8 A A PR
1P B 114 A S — B R R 40l B P SR DR, 3R
MR R R AL M R A ( poly ADP —ribose polymerase,
PARP) {2y DNA EZELERE, 25 T DNA (952 il Fife
SEURED  FE ARSI DR AR LA B A i 4 i o A e A e
RAIEEEEAER], DNA BB AT PARP TE AL, 17 H:
A AE SR A I JORH DG 2055 19 & i Ll vh AT 2 0 S
TEME bR S L TF e B BIEFE 4 PARP 3 B2 1% 4k 548
BIR IT 3 A2 DL R 0 HAE R AL ] B A 56 T 0 4
JE R 3 -2 K I % ( 3 —aminobenzene, 3—-AB) /E b 3
B PARP S50 7 LR WE PR R ¥ T & 0k F 5 vh 45 2]
I FH A RE 75 2E G20 DRI 1 11 P e 1) & A R e D) S LA
FABLTIAANTE R, A8 500 o) 7 STZ 375 5 18 PR K
FRBLAIIE T DL 3-AB T, % R A 22 FfAH DG H8 A A 74
IR PARP 00 580 X5 PR 1 10 oA B ) A P B BIL R
1 AT %
1.1 &8 R AEIEPE Wistar KEL 40 H (KR 2Z
W HEARATBR2S w4 AL ) | 7K BT & 200 +20g; B IR A4 R
(Z£[H Sigma A H]) ;3-AB( VLR REARAA) ;
GSH-Px i & . SOD M1 & . MDA 3 & (R 50 Rt
BARAT) ; bt KR MMP-2 B o B PR i KR
bFGF Z FaEdiil KR SP ikl & (At h k2 &M A Y
ARARAH)
1.2 ik
1.2.1 WD ARLIE  Wistar K 40 H & W 33

F1 BHEXBRAREESEREERER iR
4wk 8wk
i
ZE " o 1 m m o 1 0 m
TEH X R 6 6 0 0 0 6 0 0 0
HE PRI 6 1 4 1 0 0 0 3 3
3-AB 4i* 6 5. 1 0 0 4 1 1 0

2P<0.01 vs BEIRIGA

Iwk J& @ KK, 256 24h, BEHLIHEL 9 HAE M 1E % % 1]
21, M ST 0. Tmmol/ L F7 £ R £8 2% v (50mg/ kg, pH=
4.5), H A4 K BN 7 LI B TS 1% 8 IR AEE R
('streptozotocin, STZ) FrEE R LR 5% vP R (0. 1mmol/L A7 2R
R v I EC ), SOmg/kg, pH=4.5), 72h J5 BB ## ik
KL, 25 TN 4525 B LB = 16. Tmmol /L WA Ky & 57 88 FR iR
K BRI AT, BB oy i b 18 FUR B0 S AR PR
ZHFNI3-AB T4 (3-AB 41) , Hf-42 B o 1] it 4 45 41
KEFE— 700 2wk 4H 4wk ZH A0 8wk 4, B4 %% 3 H,
MR IIEE 3d JFUR ,3-AB 41348 30mg/kg/d T Lk 3-AB
HE T L R BB O RIS 2 T LAZE AR AN 9/ NS i |
1.2.2 BREBEREENUE R 1% E 76
i R Y HC R s, < Tk 78 SRR e , 31 R BRI 3K, 5 4 Bt T
A SR IR TR Pl I e S L SRR 2 S
WER A KR IR R S 2 ik
1.2.3 &£ %M E Rk 5 GSH-Px, SOD B i& 14 Fa
MDA,AGE I&E /il T4252,4,8wk i i REE 44t
AEFEAS AR B, SE B A B IR BR , B AR AR, B — A 5 A
ERIKIE 1:39 LLBITE 0°C VKK TR WFES AR 2. 5% fviRIA ST 3%,
50 (3000r/min, 10min) , B 1 W 3% BT & 100 B ) <2
GSH-Px,SOD & L &% MDA Fil AGE )&,
1.2.4 RRALERNBRE EEABEFR MMP-2 F1
bFGF MIRiE 57 —MUso R H HA B, 220 Fr
J s 227K s H, O, 76 = T I F 5 O b s g & 5 12 1
FHH T —HT (1 0. 01mol/L PBS £% w ik 75 B . MMP -2
P REELB 1:150, bFGF B HL 5] 1:100, pH=7.4) ,4°C i
BT INAE R BRIC 9 B0 M BAR B bR 0 55 & 00 (1 &R
AW ; I (.70 ( DAB) 0 95 ARKE &2 4% 5 % FLB K i
Wl B R BEHLERCRESR Y] 4 iR 6 S HLEF, B Image pro
plus #AE5 87 3 OD {i, F- #1576 % B = OD {H/ 2 a1 £,
SO RN R L BHPE A R BRSO L R 40 A 5 o B
P v (Bl B €8 R

it 2f oM 2R 0 SPSS 13. 0 itk k4714014
Mo ACRIATR I i) 43 2 25 i A S5 998K}, 32 ] Kruskal -
Wallis H BR A S, 1 9k DU B e AR ifE 22 (w£5) &
7N HEAT O 22 SF PER 6, GSH - Px, SOD F4 3% 7 Fil MDA,
AGE &L J2 bFGF, MMP-2 223k 9 ik 2 B A %
PR ZE 28 (one—way AONVA) | ZH [A] 1Y) £ & L&
K SNK-q K56, LA P<0.05 N EFH G XL,
2R
2.1 HABREREMRER 15 X IR B SRR bR 2
TRIEE I T BE A SE 5 0 64T, A 3wk BERE RG4S 3 -
AB ¥ TF b H BN [ A B A TR ek, TR ke = 2 SR L7 I 4
PR LA R JE 100 B o, i e i ) R RO R, SR 4
A B8 DL At R AR ek IV 5 e A | s 2 A R AR AR TR okt
TREEF 3-AB A LI A G it 2 X (P<0.01,%1,K 1),
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KEBRERAIEE A B RALB ARG 4wk; C. FEIRIRAL 4wk ;D FEIRAFLL 8wk,

1

*2 FREKEEHEXRBRES GSH-Px F1 SOD & (X£s,U/mgprot,n=3)
pon GSH-Px SOD

2wk 4wk 8wk 2wk 4wk 8wk
1EH X IR 4.95+0.15 4.80+0.01 4.64+0.17 45.89+0.17  45.58+0.17  45.14£0.53
BEIRIS A 3.0320.20°  2.14x0.16" 1.67+0.24° 32.88+0.47"  24.86+1.00°  19.01x0.73"
3-AB 4 3.76+0.22"°  3.55+0.11""  2.93x0.24™"  35.68+0.69"° 29.56+0.86"" 23.14=1.02"°
F 77.364 417.876 140. 047 586.019 601. 881 960.513
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
*P<0.01 vs IEF R IR ;" P<0.01, “P<0.05 vs BEIRIRA
®3 ARENEEHKREKER MDA 1 AGE 28 (X%S8,n=3)
pon MDA ( nmol/mgprot) AGE(x10°AU/gport)

2wk 4wk 8wk 2wk 4wk 8wk
1EH X R 0.12+0.01 0.130.01 0.13+0.02 9.93+0.16 9.540.16 9.31x0.37
BE IR 2 0.39+0.03"  0.66+0.04"  0.82+0.02"  14.23£0.79*  22.48+0.89"  28.130.38"
3-AB 4 0.26+0.01"°  0.54£0.02"°  0.71+0.04™°  11.92£0.63"° 19.63+0.29"° 26.64+0.72"
F 147.675 391.859 502.905 39.404 456.479 1230. 037
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

*P<0.05,"P<0.01 vs 1IEH XF B4 ;°P<0. 05 vs FEIRIEAL

2.2 @Mk GSH-Px,SOD &% MDA,AGE & 2
T IEE X IRAR AR T GSH-Px Fi1 SOD {14 ¢
2,4 8wk FFH1 i F B PR IR 4 A1 3-AB 41 (P<0.01,% 2);
104 B ] ASOBE R 20 GSH-Px B I& PEIIE T 3-AB 41 ( P<
0.05, P<0.01, P<0.01,%2) ; [AIFEHE IRYK 2H SOD AT Pk
I T 3-AB 41 (P<0.05, P<0.01, P<0.05,%2), IF%
X B L K BSR4 MDA & e 2,4, 8wk IFIA (R b
PRIFLLAN3-AB 41 (P<0.01,% 3) , A BRI = F 3-AB
4 (P<0.05,5%3) , BEIRI ALK B SRR AGE B9 & it
16 2,4 8wk I} F IE % XF B4 ( P<0. 05, P<0.01, P<
0.01,3 3) ;3 AB 41 7E 45 I i) o5 [R)Af 5 7 1E % X B 41
(P<0.05, P<0.05, P<0.01,5% 3) ;7E 2, 4wk B8 IR 4
T 3-AB 4 (P<0.05,% 3), B 7 8wk B L £ F (P>
0.05,%3),

2.3 Bk B4R MMP-2 #1 bFGF B3RiZ  MMP-2
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FEIE B X R ZE R B IR AR L B iR LT TRk | i Bl 4 55
6 (1) 0 SRR DR 4R 3 -AB £H F R B (K 2) L 7E 2,
4 8wk IR PRI ZH 58 T 3—AB 41 ( P<0.05, P<0.05, P<
0.05,% 4) ;bFGF 7E = 2 K B Sh IR A4 - Jz 40 it 457 52 BE
FE(E 3) ,1E 2,4, 8wk I, 1E & X BEZH 58 PR 2 L 48
ERAGHFE L (P<0.05, P<0.01, P<0.05,%4), H
IEHXT A S 3-AB A LR RIAEA 22 5 (P<0.05, P<
0.01, P<0.05,34) FEIRRGLL A 3-AB 20 bl 7 52 5 14 30k
ST RG 5 AHAE A B B] SO IR 20 5 3-AB 41 bFGF 1Y
FIRHY T 2EF (P>0.05,%4)
3itig

B PR PN R G & AL = A AR EE I T, S AR IR
Bigih A e B ML 2 —" . SOD il GSH-Px J&: Sz ik
mi PRAAR 1 12 20 e S0P 16 2 %) S SRR, DR AR - B2 200 B 1)
BT P AT LASE R SOD il GSH—Px 1 Ml sk s e



Int Eye Sci, Vol. 13, No.2, Feb. 2013
Tel :029-82245172 82210956  Email . 1JO. 2000 @163. com

wWww. ies. net. cn

111

- skl . \ 3

B2 &ALEZHREEE MMP-2 BIFRIEFER (SPx400) A F# WAL B BEIRIGA ;C.3-AB 4 ; [ :2wk; I :4wk; Il . 8wk,
%R 4 AR EEAKXRBRE RS MMP-2 #1 bFGF RiZHFHXZE (x%s,n=3)
pon MMP-2 bFGF

2wk 4wk 8wk 2wk 4wk 8wk

TE# X a2 0.0005+0.0001  0.0004+0.0003  0.0006+0.0005  0.0297+0.0020  0.0309+0.0030  0.0296+0. 0020
T8 R 21 0.0290+0.0012"  0.0523+0.0023" 0.0920+0.0020"  0.0408+0.0025* 0.0810+0.0033" 0.1668+0.0260"
3-AB 4 0.0225+0.0023"° 0.0425+0.0030"° 0.0802+0.0042"° 0.0372+0.0018" 0.0728+0.0040"° 0.1423+0.0229"°
F 297. 886 475.876 1016. 174 21.114 181.328 40.051
P <0.05 <0.05 <0.05 <0.05 <0.01 <0.05

*P<0.05,"P<0.01 vs IEFXTIRL ;P <0.05,°P>0.05 vs HIRIRAH .

TATERE IR 2 LA K 3—AB 2H K BSR4 v i 1 1 5 1
IR (P<0.01) ,{HFEA S B BE 3 - AB 4L#0 AL T 18 PR s 41
(P<0.01,P<0.05) . 1% A 5L 4 f i 450 405 38 e I AE
SR P T AN T R U T s TR I 3t S A, e
PR L i mT DA LA A I3 52 1 P e 6 40 B4R
PR AR e L MDA SO PR I Bt B Ak 6 s
WE PRI 2 A B R AR T MDA & 5 W] b 5 T 0F % % BB 4
(P<0.01) ,1fi 3-AB 41N F W FRIF AL (P<0.05) , AL
I 4% BSIE ST PARP #3615 3—AB REfS A Zf#4 GSH-Px Fl
SOD P, 3 /b R RE BT i3 S04k MDA 1A= B, M T i

TR BEPR S X AR AR 1 A5 , AR B 2% 1 I B & A
W B ILAL K P2 ) (AGE ) & — 2K Hy JE W b S Ak
S5 H 5 2= Ak 25 R RS R R M 1 R 1
A S R it BUREREAR AT Lk B 8 SR PR 1 1 P
RS TEASE R 3-AB 4K BURRIA P AGE & fE
TE 2wk A 4wk B FBE IR 2 (P<0. 05) , 55 PARP
AT LA PARP 2o B S0, D8R AR AR R RS AR K
S, DT AE 2% 1 B8 A 2 o (HAE 8wk B EICA 22 5% (P>
0.05) , 4N AT BE Fh T RS2 5 & IR 25 T 23S IR Ik 1
YU AN AT, DNA 24 s, PARP #i]51){2 i DNA
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3 RAELKMEE bFGF Ri&{ER (SPx400)

W15 R R /NT DNA 2R A0 | AGE Fee 4 X
SEAWBRAIE AL, S5 AT LUE i PARP #4170 A9
e 2 e 38 LS ) T s B0 3A TR DR N B Y H
B, 04 it —25 kT,

Fe 4 B R I -2 (MMP—2) f% 55 it & — Fh 2R 1 K
it T, SHL sk 2 5 T 0 A R AR 0 B v 1 i D R i, IR AR
LR AR S e P R AT R ST R IR
9o 2H R BRI - 2 4R B v MMP—2 Y 2k B 158 ) H.
SHMIHES A | B S5 2T 2t H PR D 24 P 42, i A S BT
flBe o T DA B AR IR AR A TR D 2 R LT S R 3 -
AB FESEHAYIIE 5T MMP-2 B 3£ 1k (P<0.05), A
A B ARTE  PARP #1415 3 - AB 1E/EH T SetR Ak e 4a
JRLESE, P01 T MMP -2 (33K, 0855 T SRR L 52 4n i 4
BE I A, DT 5 1) 208 S 5 DA 1 10 N o o P

it PRAAR 1 12 200 0 B 6% 7= A P ol 2T 4 200 it A= K TR 7
(bFGF) ,EREMS R IE otk T Rz g0 i B K 385 431k
TEAN R FHNEAE T bFGF 233058 | SRR I Bz 41 i
BORETERS , A5 o Mk N B A TR B R AR
S v R BT A5 T 05, B DR 28 K R R AR L R 4 i v
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A TER X BB B M IRIGH ;C.3-AB 4H; T 2wk IT :4wk; IT : 8wk,

bFGF 114 2 3K & T 15 % % B 41 ( P<0. 05, P<0.01, P<
0.05) , EMEFREEE & T AR L 2 40 i bRGE A B3
T AR A0 B B4 B A5 52, (H BEGE 4 3 b 43 47 4 ) A6 v 1
WE RS2V ARt 78 A8 5 R X6 PN BT A i e 1 B
W PRI R () JE K AR AAR TR ol ¥ I & 17 bFGF B9 2635
WA R S HTHG SR . 7R A HF ] 4 3-AB 4 5 85 R 41 bFGF
HI IR TC22 57 (P>0.05) ,HEN PARP #1155 3-AB 765
A3 1 VD B DEGE B AR 0 3T 2% 1 7N 8 ) 2 i
S W2 75 7T 838 1 JE Y bFGE By AR B & FEM ) ROk AR
WAE A Rt — 20T

ARSZGESE , N PARP #0461 77) 3-AB BB AT A5 HE 2%
W DRI K B N 1 A & Je o FLELORBIL A AT B e i it
VBl A T T 50 R AR Rz 40 i S A 4005, AR AT A A
AT, DL EA ] MMP -2 1) 38 55 30 AR 4 R 240 ffa 41
FE TR A, DT 25 21 28 S5 PR M 11 P B PR FH . (R 4R
FI| PARP #1175 3-AB e P FHHEEE , A DNA 7K - fiff
FESEAE PRI P A & A O SR BIL T DL K 4% ML =22 [
MEAERXERZA TR,
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