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The Research of Cataract Model Induced by Oxidative Damage and Evaluation
Standards on Dogs

WANG Xia', ZHANG Yu?*, XIA Nan', LI Jing', ZHAO Hai-jiao' , WU Guo-juan'”* ,
ZHANG Zhong-wen'”
(1. Beijing University of Agriculture, Beijing 102206, China; 2. Beijing Kwinbon
Biotechnology, inc. s Beijing 102206, China)

Abstract: Cataract, which severely affects the vision and has high incidence, is one of the common
ophthalmic diseases on canine. Recent research showed that many pathogenesis gave rise to cata-
ract formation, among which oxidative damage was an important factor. However, there was lit-
tle research focused on the establishment of cataract models on canine. The aim of our study was
to establish senile cataract models, which could lay a foundation for the further research. This re-
search picked up 10 healthy dogs, randomly selected 6 dogs as model group and the rest as control
group. We used Fenton solution to establish the model and judged it success or not from the fol-
lowing methods: checked the lens with slit lamp microscope, observed the structures of lens by
light microscope and TEM, and determined the changes of biochemical indicators. Compared with
the control group, the lens cloudy degree of model group changed remarkably, apoptosis phenom-
enon could be observed with light microscope and TEM in model group, the T-SOD, GSH-Px and
MDA values in model group were significantly different (P<Z0. 05). The results proved that the
senile model can be successfully built through intracystic injection with fenton solution.
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R E N AN TN R & AL A T
FEOBL. 51 AP R AR £, S A 1 R
I R FALE . R S A 45 LB B 9 S
T OB SR H R N AR 32 A A
Wi N R OXYS [ &1 A A RN RS
B DR R B /0y BRASE RS 28 P KRR AR A
R O TF R B A 1 B Bl W R R 1 57 B PP AN A
FMIE A . Fenton [ AE 7= 248 K i1 35 A 1k
H Hy S BB X ZH 247 AR Ak B . A WE ST R BRI
Fenton ¥ Wi 68 76 14 40 B 2 5 5 11 9 B 1 & AR5,
AR50 2% 5 ] Fenton ¥ WHE 7 K B4R P 1 N
HUESIE7/E SIS

1988 4 NEI 41 205 4 = 2% B 1) Chylack 45 FF &
TESAIRR IR 1 43 28 R 4 (Lens opacities classification
system, LOCS) , 1989 4E ki LOCS 1117, 1993 4E 8
ol LOCS Y, LOCSIITHEAT bR Y 5450 IR 52
FRF AR Iz 0 T N Y 43 2

T 5 A (1 ST AR T8 PR R &R L AR DE
FEMLL TR JUAS 77 18 PFf % 48 1 1 R 3l g R A,
CL) I AR AR« 2 57 A BRAB AL 55 1 9K T8 1 95 191) 1
PRFIARLL, H B A B K e, g e S5 08 A0
()TEA2E S AR R B M A BT, A5 0 4 50 % I 24
N KT A S U LA T R M IR AR £ 4 A
SER AL 5 (3) A= AL AR B (8 DU 2 < A5 AR 2 gt IR A4 A
K F- 55 %0 B2 A L 25 & A= A8 4k

1 #M#BEFRE

1.1 ##
111 Zhdh 514 Bl I 7 11 (R 12 2% 7 s v B

WO ERE T 1 e ] AR 5D JEF 28 50 TRy 5
N (Zoletil 50) ¥ {2 F) 2 R X 94 W &2 75 6 i 15k
Jie 21 IR 30 Yok S AL A (4 W 4l (FeCl; (3 #t
afi) | A AL A CT-SOD) ik 7 &, 4 e H kit
AL i (GSH-Px) 3 71 & . T8 % (MDA 3 71 &
R A 2 %) BCA (BicinChoninic Acid) 2 [ 5 &
R A RS K s SLM-4 R IR B2 B AT 58 S 4G A
A AR HZ A 2GR He 11 | RIS 285 5% K 2 30 IR BSR4
B AR XL ] 422 A IR 5 L 45 R 6R L JEME1230
B R A WYL R L e T AR

1.1.2 SERsh¥ 2~3 Z R R 10 H M
M5 AR 5~10 kg,

1.2 A&

121 &8 KIRFHH A 4 B R A A AR AR
W K P AR . HR R A AT A G — K A A

R AT, (1) — MR A, 32208 o 2 A lIS A
HRLHIE 175 450« MR 3K /I o A TCRHRR » MR S A2 5 95 iz MR
W SR 2 UL IR ERJE R B M PR A5 (O RS %
oA A B T ALBRAT OB AR VS R R A AR
BF AR AN L B2 A6 R 5 0 00 ] 22 G AR 4% = 2 2 X
O R G 25 BB AR R LR L MR A LT B R AL L
RAR BB AR AW B A5 (R A . X0 R E AT A A
W e HoA B RIRFTC P 2 )5 TR 2Ll g .
1.2.2 Fenton ¥ KLl ¥ 30% 1 H,O, W H
KRR 1000 £%, N A 2 mg FeCly . BB .
1.2.3 ERE 2 4 B SR B ARG A 5 R T
ELR 10 2.6 HoRimIg] 4 H g nf B2, SR A
I 07 F6 e e B L 1 ~2 3%« T 1 ~2 UG LA TE
5F Zoletil 50 = FHMRE T 11 (1 ¢ 5) %% K pREE. FH & N
0.10 mL « kg ', SR Ji5 [n] WLHR 75 A b R 1 2 K IH 14
SPWRL2 0« 3 U R R TR BRI T 4R 15 A
FERIZH -1 mL G #48 BUBC 47 )5 1Y) Fenton %I
T A0 JURRE 2 2 ) (g 4 2 3o A I iE TG s )i s 48
ao [ AL 2 378 A R T 9 B S AN 2 40 3] o S O R
TR , BEWA 1~2 mm, F 525 0. 3 mL Fenton
W T RSN ORI L IR R A B RZRE TR
. XoF B AR ) 9 0 1 T S A i i 28 1K . 3 d
JEHES T, — M 1~2 R, 8~10 d J5 il BLAE
Mo ARG H ML G 5% I 2B LT IR AH .
1o2.4  AeRUACTE ke # et FH AR B 24 B AT A A
A PRI R, AT R & ERAE T LS.
AHT 15~20 min, #4350 ROBUIR B . i L HOT
JE R U FT FF B IR TF 6 5 A R 2R AT B AR R
o RS T 5 2L BT G R AL 15° ~ 165 #E 47 W 4% .
JE38 FHOR WO 325 23 iy 508 8 R A 1) 38 (AR TR ol 1+
0o TS AL BT 1 A AN AR B T LU £ B A4 2
AR AS TR AL 1 28 k. T35 46 g 4 B AT IR WL %56
B — U dcR AR A2 B, BERR 1 d WA 1R,
TEAIC SR AR TR Y 1% 100 O 4 IR B b 9 109 43 9%
J5% LOCSII % Ktk 1750 2% .
1.2.5  @eRARDD R B2 50 5 i il 4 A ) G
YRy ST S WS bR A R 1/2 RO B A
BeYl R B IE S22 T3 Ak 1/2 i iR 21 3 3%
M5 51 W B T-SOD,GSH-Px #il MDA (17K -,
1.2.5.1 SGHY) R Byl & OB L8 K B8 BEK
FEU R YR HE Qa5 05,
1.2.5.2  MLBEYD Fr (9 45 2. 500 R S 7 0. 1
mol « L~ MR 28 vh W b Yk, 100 #& R [ 52 . 0. 1
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mol « L~ @ R 2% vh W b Uk . 79 B 3R 81 B 7K (3004,
50%.70%.80%.90% ,100%) . 35 & B} g SUPER £,
R4V LEICAUCSE BU Y] 5 A1L8E 3 U0 R L i R AU
i AR RR B UL 8, JEM-1230 175 5 e B Wi g2,

1.2.5.3 S UM & < U 2H 2R S R PR R
FERE L 10 AU AL ZUA M (g » mL D) L A
BE 548 (4 °C) 3 000 r = min "B 20 min, BT
WAIH T-SOD, GSP-Px fil MDA i 5 & 4 1 0 52
HAH . FIH BCA 250 & e IR 8 1 & it

2 & R
2.1 HETKRE

AT S AR B AT A P R R s
B f R A S AR A B HR AN ) R R 0 . 2
KT W e Qe 32 72 A AR 3l ) Pl JH /g LOCS I 4>

Posterior
Subcapsular

PR fESAT .

LOCSIIH 3 17 88 7 PEAk B3 4 B i ¢ 4R . LOCS
IS 1 ATHY 6 5K SR A 7 182 €0 e X bR A4 %
I (NC) Je IR i 2 (NO) 4» 2% (NO1, NC1;
NO2, NC2; NO3, NC3; NO4, NC4; NO5, NC5;
NO6., NC6) .45 2 4719 5 3k Neitz J5 BB % @ 18 A
XF Bz SR N B E AT 4 G (C1~C5) 5 3 17 X} ) 4
TR N B2k (P1~P5) (] 1),

SRR 0 AL b 8 A SRR B R WA
R, B R P A 6 IR 4 Fenton W5
55 8 Rtk IRt & A A Ak 4 IR SRS 10 RIF IR i
A Ak, 2 FUMR T 58 % 2B R 3% L A K ik & 11 TE TR 0
SEILTE UGB . BI5 10 R, i BEALHR (10 H) 4B
AT EE B N AR . BRI 3R 1, I PR E
RILE 2,

PRAERY 8.5 BEoF X 11 P @BV EG . 5 1 ATARBRAZ B (NO KRR E (NO) B bR, 46 2
TR B Bt N B (O 4r i il o 57 3 AT ARG 28N 1 1 B (P 1R 43 b

The top row contains the standards for NO and NC. The second row contains the standards for grading C and the

bottom row, for grading P
B 1 (BERILOCS MBEENRERAUBITRE
Fig. 1

The LOCS 1[ standard images (Davison)in an 8. 5-inch X 11-inch color transparency as used in the office at the slitlamp

A xR B.C.D HHERIA ; A CORZBOLIR, B D R IRHOGIR . A S RE B ARIR M B ok ok & BT AR
R s C. bR PR TR W T AR s D, Al R R 58 A2 TR ik BRI I

A represents control group; B, C, and D represent model groups; A and C presentation of slit light, B and D presen-

tation of diffuse light; A. The lens is transparent; B. Pointlike opacities under lens cortex; C. Enlargement of lens

cloudy area; D. Complete phacoscotasmus and unvisible fundus

B2 HETTRERREWL

Fig. 2 The changes of lens opacity observed by slit lamp microscope
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2.2 ABETERREHAANHEENER

HE B0 )5 WL A0 3% 1200 20 €, M A 00 1 5%
. IR HE 3@ n] LU 2 IR AR B Rz 4n g 2
BIEW MG @I 5 SRR LT e 51 % 5 BAT AL
(P 3A) . BERIAL . IR A b Rz 200 0 1) 45 4 i O
B AN RN — ot BLR R 1 28 0f 5 £F 4 4 K
TR R M S5 . SR ILAR L3 A A HL (5] 3B) .
2.3 EHHEETERREELANESENE

XF IR « bR A L B 200 B IR 2 L o 2 D JE 45
T AT+ 5 00 00 240 B oK AR 2B RS 2 X 5 00 M o
QAR S 2] JCBRAR 5 b AR AR 2T 2 22 LU 14 7N i O 4%

%1 Fenton FRFREREHEBEITEMIR

L 3C) . A2 - 0 B 40 4 72 0 L A IR AR T R 4
UL ) 5 65 A+ ML e 40 5 L T PR O I 22 L R O
AR s A i i 78 25 B 5 A% PN g 0 o 5 2R i 4
TRt A B8 B A TR BN
4 (| 3D.E.F),
2.4 HHAA T T-SOD, GSH-Px 1 MDA 7K
i E

T I s 22 SPSS b B, H B R A 5 AR 4k I
2, AT WALALZ SR 4R R T-SOD, GSH-Px /K F
P B A% T X B 2H (P<<0. 01) ; # B 2 MDA /K -
HH 8 T B 2H (P<<0. 05),

Table 1 The development and classification of lenticular opacity induced by Fenton

TR A /d PR AR AR JRE (AN )

LOCSII 4 2% MR %/ H

Time Opacity of lens (model group) Grade of LOCSIII Eye number
_ . ; e . %510 K,10 HHR#R
8~10 HE S PTOUL %R B K TR B A D S /KR 4 T e RE B R C1

WL 2 /)N T AR B 5%

Tl S5 78 8 AT B B B UL B A SRR IRk B SUR R

12~15 3 C2 10
R A D R 2SN 5 e 5 RIS

o1 ASHHE B AT DL S B TR kR i AR R A 2 G T IR 3 o
ol DX R G 20 75T AN T A

- i R R BT Dt X o RT O BE  R 4R sk 2L 5l R vh X il o
HR VS 4845 AN RE I

45 B2 L E A O ok R R AS i L C5 10

R2 EHEHERIKE T-SOD.GSH-Px 1 MDA ERIZH ( » £s, n=6)
Table 2 The changes of T-SOD, GSH-Px and MDA values befor and after model making ( = £s, n=6)

8 hr Index

Xt #8 4 Control group

FE A 4H Model group

T-SOD/U « mg )
GSH-Px/(mol * mg )

MDA/ (mol * mg™")

32.10741.828" "
4.59140.184""

86.02644.198"

4.52840. 059
16.00240. 368

13.615+0. 251

% % FERAEAEYZH XS PR ZH 25 bk W (P<<0. 01) 5 »  Fe7n 5 #4240 A %) R 2H 25 |7 1 3 (P<C0. 05)

* % stands for extremely significant difference between model group and control group (P<C0.01); % stands for significant

difference between model and control groups(P<C0. 05)

3

31 R AR AR P 2T R AT ok
IRBE S — O A T A7 — 2 L H AN 2 ok
P — P AT R . g 20 50 5
R A 5 R T R D B AR

H . T AR LT 2 A0 MO A M N A s L I L2
2 20 i LE L B 4 O R 5 A2 B S AR AR A Y R e L H
A AR B 5T O R 5 BT AR . R
I PR SRR B 48010 7™ A A R 48 AL 7 A BE AL
PR T4 AL ZR 8 SR RS B T 0k A T 24 240 M U 25 5
HURAL P R L 305 R AR 2T A 40 i DA T B
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FINBERTE B .« OH J& A0 F 96 5 S AL 7
aid H, O, 5 Fe! " jiad Fenton L O, K
AR B HE AL ESEE T O, « 3
AB A o B Ak S A Fenton WA 4E « OHL 1 Fe'

EENEZHSESEE T AR
Fenton [ 7= 4k« OH, $E 48 A 3 5 3 1l e R A4
[t A A4

Ao X HRZH IR AR B B 20 H HE 5 R S L AR A e 3 20 B R A b e AR HE S 2R L A M A e R H 505 CL X IR
AR b B 20 M 25 TE o R A 27 2 S RO 14 7S 0 T 445 4 5 D. AR 21 1 b B 200 D 4 4 20 A% AR O s EL 2ok AR
WAL FL Qe @Bk 4R L% AB Oy HE e @ 4R RO 50 pm; C.DVEF g @R AL BT, C (4R R 5 pm. DEF [

RHA 1 pm

A. Lens epithelial cells arranged in perfect order and nuclear dyed uniformly in control group; B. Lens epithelial cells

derangement and nuclear pigmenting uneven; C. Lens epithelial cells maintained normal form, and regular hexagon

structure of lens fibers can be observed in control group; D. Lens epithelial cells shrinked nuclear deformation; E.

The mitochondria vacuolate; F. chromatines condensed and marginalized. Fig. 3 A, B represent HE stain, scale bar
= 50 pm; Fig. 3 C, D, E, F represent TEM; C scale bar= 5 ym, D, E, F scale bar= 1 ym

3 BEREEMAEEE
Fig. 3 Photos of lens observed by HE stain and TME

Fe!t+ 0, « = Fe!" 4+ O,

Fe!" 4+ H,0,— F*' + « OH + OH

0, + H,0,~ O,++«OH + OH
3.2 BRI AR PLEE R A R LA N A 2 Fh
X AR K ZR SR E 2R . HARZ IR
FI R A0 7 2 A o 0 P e DR 3R PR T i A m] i A
HT F R AR R At R A S A A 405 S 2B A S X b
AR A 4505 1 F2 AL B L 2 R A0 O E
W UIRE R PO M 3 A B TR A — R

(9 P0SAA JoER 4 H B 32 SR A4 407 AR BIIRZS TR =
HRET A, EAERNILENRRRZET,
PR A 2 BOIR , R EORRIR A 2R AR 2 R
FS e e v o DT A SRR R G AR .
BERINAEXS IR R 1 DNA S5 (45455 - (1) ffvtk
DA 200 i 1) A 0 T o i 5 2L i 5 2 A AN A A B s
i+ A 5y 52 3] Pl 2 1) Ak i 7 A o S A B A
KA iy A= 9. R A o S A A T Tl S 3
B B I B S A O S T R L M PN AN



7 1 FOBE% RGBT K 1P R R EC A AR o B 5T 1161
fsH. (OEARESRENEZEHRAS. Bl AESEREAY . B SCHK R B 7E 4F I8 AH DG B P9 6 5 7K

LA MDA 7] 4b 35 356 R 5% 3%, nl 5| & A i 45 4
23 )4 2 AR Ak, S5 350 T Y S B L SR A R R R 17
W7 24, R ] (A R RR I 4 A R A AT
HEETIRE R, MR AR, (3 AR ET 2
ZAE RN T DNA AL $G 55 i 32 A B 2 B 1
[DROR R N RN OER ALY N Y 'R A )
T 51 DNA F S0 KT 24 0 3 [ ff RN 32 5% g B
X LE P A5 0T 5 | A A B A AR ) T AR R O
R A T BT

3.3 RIEIGIRES SRR EBUSE 2 A SR g
HB IR PR L YR ek T R B B [ B E K O T i, 2 A
A N ENIE 58 4R b, B A BB B b, Ho BB 08 (R R AR
SE o N TRLH IR AR B A i AL SRR R O .
B G A gt R A B YR ek BE L DR AR ] B A o 43 K, X
— D7 R BENS B R M R A S T 5 . R
KT WL 2% & I FL 0T AT R 1 B A =S R E 28 5 DT
R TE (4 18R J2 0 00 A7 I FE St P AR DL
3.4 S A B WSS 12 B A B U T B T AR
A AR FRTE 1972 4R Kerr 57 1 B MIE T 30
WA SRR I T IR A SR AN R4 M S AR R B
RV 15 408 307 400 R 5, 2 R A AR s I R L P 5 I
Pk 2R IT 5 A I RS s obn AR TC I AR Ak s
Yo ST BE G R, S AR OB SR R A A 1L 5
24 fie A% [0 45 5 08 17 400 B T PR e 4 B 1 A7 0 0o
ZA~ PN TR W 0 35 A R AL 20 e RS A1 3k % 40 R T
. AR50 i TME WLEET R4 B 2 40 i I 45 0F
H R A0S 20 R R g bR R A L SRR A R T A
FO, 275 IE , 5B ME 45 R — 20, BIBIA Fotk
NSRRIV =& R N NI W A S RS s TR LN
MK AN A R 2, A B RN &b, 2 5
Bk . X5 Kerr 25 (48 — 2, 1T G 2 00 30 W7 ik
T b R A A R T e R I E 4 S AT LAAIE B
EAL TG R TR R EENAER .S Yao
LR — 3K

3.5 T-SOD fit GSH-Px J& f R ik ih i = E B B &
TR 72 SR R B0 B A 3R S 5 H A &
RS 31 . T-SOD J& 4 )& & H i, £ 247 T fh
ARAR b H v, BRARE S5 P b 37 B 4 Ak 38 D s g Y 2 —
ANTEMIE R B 3L (O, « o)L AR B 40 e 2 B
GSH-Px f& ALk P 32 47 78 ) — Fh 5 22 19 i 1k
H, O, 1 (0 1§ , & 5 5 Hb A A 38 B 80 23 e H Bk X
H. O, #9388 J5 R, AT DL 21 £ 4 4 i B 45 #4) Fin 2

1 GSH-Px.T-SOD (/K ¥ B i BAK . AHF 5% 45
S AL R AR T-SOD 2 4. 528 40, 059,
BT HRE 32,107 1. 828 W E AR (P<<0.01) ;4
#2H GSH-Px 3k 16. 00240, 368, X} IR 4H 86. 026
+4.198 4 B FE ML (P<<0. 0D, 5k & =281k
Fat—2, PRt SR B e A Ak A 1 1 B AR
it o et R AR AN AR 0 i M 1R S 4 1 ok 4R Ak R 2 1
P B 2 1) B AL 2 — ", MDA U 2 v i o
1 E ALK B E B AR, MDA & [ i 3L i B Y
5 22 AN R B 5 2 10 5 | 2 1) i I ok 4R Ak B 1 26 5
Y 9 RIS AT S AR AR B ) s R
T B P B AT D et 1 Schiff Bl 58 52 B A 43 1
BERE U SRR TR, A0 25 R A
R ZH R AR 9 MDA 7K F- 13, 61540, 251, % %t 1R
24 4.59140. 184 B FF = (P<<0.05), x5 T-
SOD #it GSH-Px B FEAK K — 5, @ Bk 34
FE AR 09I 5 22 BV 5 Fenton ¥ W BE B IG5 4K (09 Bt
SAALRE T S BCE A R BUR  NTTE & 1 N BE Y
TE 1 .
3.6 A I AR 1PN B R e LB — AR 1
VR 7T 325 AL, A 8L 70 7 A A 3R 19 8 57 o A T I R i
MR A 2F R AE A S IR A A A AR A o AR 3K 56
SE SR SODL.GSH-Px #il MDA 3% 3 4 45#5 . 1R
U1 U B T EUAR T 3 B 8 T RS 1 PN R A R A R A
RIVPA HA BLIR T

2 F ARk, AL 56 ] Fenton Y& 3h 857 K #4F
P P R g A5 AR, A R LA I e bR L A e (i)
St BB RS E B RE A0 B IR 5 JE R 5T . FHLBR
KT U0 (DR 11V ekt U S R 1 PN P A 7R A ST
W5 4, SOD,GSH-Px il MDA X 3 4~ 4§ 45 7]
F W R AR N B A R R A B R R . AR IR
5 DI A E IR 11 26 B L 21 2 5% A AR FE b 1 00
AN B ] E A AL BT M R R,
R X F K2 A 1 B 1 s LB A A 1 1 i
TIRA BIF5E

B2 3K
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