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ETFEEBM: Sprague-Dawley(SD) S v MICHE+E L
CEERS5TAE,4,5BBICREAEEREL7HE
EIRE(C IR & & 5. —F Wistar 7 v b TIE,SD
Zv PRBRICKBRFESG HEE4,5BBICITHIET
A TO®EL L, 7EBICIZERISEVIREE & 5.
B4R AKBRFEESORFMHEICEBL,SDF Y bOD
BBKEREE Wistar 7 v FOEBDED L EKBEHED
EHEENT VUGB F N IL-RUFPZUNTFIR
- FIVEBRAEN(SDS-PAGE) 2 VW THEBIRT 5
ExBERELT

# B :SDS-PAGE & western blotting D47 T, 8

BLESD Ty FKBEETIE 3 kDa DEBE & vimen-
tin, spectrin, actin & £ OISR EFEF BB ICHEW
WAL TV LA L, Wistar 7 v b TIRIBBORE A I
H-oT—ERBA LU /-31 kDa DEHE & vimentin ¥ F
HIBLTWAZ EHBAS PICE - 1.

i R AHMARNEETIVICE TR KREEORSR
D231 kDa DEBE & vimentin DZE{LAHFHEEL TV
B EpHE SN (HIRREE 104 : 377383, 2000)
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Analysis of Proteins During Recovery from Lens Opacity
—Analysis of Selenite Cataract Model using Sprague-Dawley and Wistar Rat—
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Abstract

Background and Purpose : The cataract in Sp-
rague-Dawley rats injected with selenite is a dense
nuclear opacity that appears by 4 or 5 days after se-
lenite injection and becomes irreversible by 7 days.
Injection of Wistar rats with selenite resulted in a
similar nuclear opacity by 4 or 5 days that began to
recover transparency by 7 days. In this report, the
cytoplasmic proteins were analyzed using sodium
dodecyl sulfate - polyacrylamide gel electrophoresis
(SDS-PAGE)in lenses from Sprague - Dawley and
Wistar rats at 4 and 7 days after injection.

Results : In the opaque lens cells, degradation of
the 31 kDa protein and cytoskeletal proteins (vi-

mentin, spectrin, and actin) was observed during cata-
ract development using SDS-PAGE and western
blot analysis. During recovery from opacity, the de-
creased 31 kDa protein and the vimentin increased.

Conclusion : The results suggest that the 31 kDa
protein and the vimentin may be important for re-
covery of transparency in a reversible model of
cataract formation. (J Jpn Ophthalmol Soc 104 :
377—383, 2000)
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I #

Sprague-Dawley %7 v b (LLF,SD 7 v b)) 2 w7z
il YBANEETVIEHERES LIV L, FHICH
NEAERTEDLZ L, ZL T POHNRE L LD
WMERHBZENLANEOBEREOEIZfMibR
TEL"SDFy MR LA L Y BRE
5# 4,5 HCHEM L EORBETEE L, wo o ARE
L-AkeEgBbTaZ tidhvivnbhTun sy,
LaL, 504 0KGEBET,SD 7 v b Tl
X B A%E - Lo MR 1 A H R EAFERLT 5 DI
#f L, Wistar &5 » b (LLF, Wistar 5 v b)) Tldillit L
B4 4,5 O CRIB O S BON 22 IS 2 TR 5
25,7 HHUBRICIZSD 5 v b & 5B & I E
WA LTz,

AKX 33% O &EE B THEM S L5 E & HOHM
TH )" EHHOELIEKSEOEREMFFIZL -
THELRMENED L LAHEESND. b FEHPFBEKS
T ABHEEAEOHENY, 2 ) A ¥ ) D5
i MRS REAREOS R O AEEREISATY
HIEPHEESNTVA. HEL YBAWETFVIZE
WTR, BAGMEBERICL B2 YR8 Y O5 R &G
HEAE DMK EOREBIZYG LT oo
ZEAHE RN, i L o EERNEETHA U S A b n
Ui PAMBEICAE LS ELFMBRICEDL TS &
CARHVHREC.REDOAAZALELTHEL ¥
BRIZ & DK D AV A4 2 F % ¥R NAHE
BEEEAN, AN A4 4 HBHBEPRIICHA, BV 4
RO A V5L DG HAL, 2V A5 ) DR - &
FBARE L THROBEDRE, SWIZIEHAANE EL B
L#EZLbNTWA. T, F4ldlLL VBANEES
VOKERMBETHEOEOZELE S L, Ml E &
HEORDDRSARSE L CHBL, E220) 25
YEDLELIIRMA LB H D LS, Ml
BERAORSKBFEORBIIEELEHEZRHF>EEZ T
5.2 A% e REAHOEIKEEDOR
WIS LTwaAZ EidbhoTELOD, LD F )
A5 1) ¥ R HE R AR AR O EWPERERRIZ &9
Vs RE R TVEPEERIZIZAHTH L. 5N D
EEETIX, LA OEERD L RE ) ANBEFHEZ M @
T, HEOHEEL YBRERS LIS T
RBOBEFRZD, 1I2HELRBOFHHT % SD
v PE,THHIZIEELSRBOWMAT 5 Wistar 7 v
FOKSBEREAE M THILICED, 20 A5 )
> A O KSR ENPEER IS T 5 5 &
B L 7.

ol

I 92 Bk i &
1LEXBMH

HIE&EE 104% 6%

EOHORE

mp ¥

Western Blotting

Nnrroek

mp| Vv

Densitometry

8 EiD SDS-PAGE
(12000 rpm) Analysis
(NIH image 1. 60)

Protein Assay

1 ERREE.

A#ISHEOSD 7 v b (E#SLC) B &L U Wistar
Sy P(HARSLO) #MHHLE. ERDF v bELEFRE
N2EDT7 v PV, £ 1BEIEDIMT 10 EICDNT
[f—OfT v O L ) FF LA Sk 25T ofi
HETHAKILE IR S &, S 6 E $ 0 E 28 CE-
20HA&Z L7) & Hwi.

2 HELCEBILL2AABEEES LU KREFREED
BE

He AR A L - dEe L B B ) 7 A (Na, Se0s,
FW 172.9,97%, Fll Gl 2E) % 13 H o SD B8 & TF Wis-
tar 7 v b OFHM T 19 umol/kg ¢ it T HL [n| & 5
L, MABICEANELZ ERSE-2 Me L v b
7 L ¥ 5%, Scheimpflug # # 7 (EAS-1000, NIDEK) &
I THRERFRIZ KSR O AL 2 1% L 72 BRI 7 »
b A SRS Z R L, K T cold cataract & 38k 24
BIEILINAKABOREAR L ETHEL, ThEh
HARZERI B ST O 3 i AR & L 7. 3BHE —80C THER
R 5 F TR L2

B HTIOREBEEREFEE (X 1)

Fii L 7oK SR S PV A E 2 729, 6 IRO K5
BERELT—2OW e L KEREBE LA
BURAEICOET L7012, w4 70F 22— 78RN
SNz &AOH 72 20mM @ sodium phosphate
& 1.0 mM ethylene glycol - bis (B - aminoethyl ether)
(EGTA)-N,N,N’, N’ - tetraacetic acid) % 120 ul Jn %,
pH7.0@a» bua— )V LABHTHFEY 24— b L,
15,000 g T 15 M.l L7z, Lifzfio<A4 7 0F =2
—7IZBL, HOTH L FNEE 2 [ &Lz, 7 Bl
EAREHEREE L, Bo 2L EWIZ 8 M D IRFEB W &
60 wl 2 CTHEM L2 ia 2 AEEaRAHHRE Lz &
[ % 8 2 13 bicinchoninic acid (BCA) protein assay re-
agent(PIERCE) . A% Y ¥ —FE LT Y7 VT
I VRER Lz R, NSRRI oKEEEHEIS
M AEAaREM L.

4, RTFIEEBF NI L-RUFZ2ULTIN -5
JLESXE) (SDS-PAGE) & densitometry analysis

RGP OKEEEAEDOBNZ$257225H12,SD
v bREE Wistar 7 v FREE b I2HiE L > BRITER O
S bEHEHRALTHHO S v PARKEARZBIRL, 4~
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A: Scheimpflug %

Wistar
rat

B: EFEBE (%

SD

rat

Wistar
rat
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2 KBFEBORENEL.
FH(2 A) A Scheimpflug 1%, TH (2 B) 23 ARBAMSE I X 2 Bl%{% % /"3, SD:Sprague-Dawley

20% Tris-Glycine 7"V % Hl v T SDS-PAGE — XKL ER
kB (TEFCO) 217> 7. %4 DL — »12iE 10 pg DHEA
B & HE L, 200V CTH 1R R 1570 6 5 vk 8 & 1T\, 7 —
< v ¥—7)— R 250 (Pharmacia) % F\» C e fa, fifh %
Tolz.rViZFXvrFs 4%y F(TEFCO)Z HHW Tt
TN T A TR L 7.

BHHDOS NV ETOMM R EEBIET 572012,
WeL7=7 Ve A% v % H\vT8bit/pixel image THL
0 3Ad, NIH IMAGE 1.60 & Hv»C densitometry analy-
sis 1T 7.

5. Western blotting

HIEFNICEADRE % T 572812, western blotting
(TEFCO) % fi-» 7. 5B E LTiE, = bt bu—2
I 7 polyvinylidene difluoride (PVDF) £ D w3 A &
HWT,26 VTH2ZRBOBEE 2T/ 70y 27
i & L TBLOTTO (5% non-fat dry milk, 0. 1% Tween-
200 Wi, —Rk¥ifke LCTE/ 2 0—F Vlactin
(ICN), & / 7 ° —F W $ii. vimentin, K ) 7 @ — F L i
spectrin (Sigma) # i f§ L 7=, Zk¥ifk & L T it alkaline
phosphatase conjugate ¢ anti-mouse® L < i anti-rab-

bit 1gG #T 14 (Bio-Rad) % f#i 1 L, 5-bromo-4-chloro-3’
indolyphosphate/nitro-blue tetrazolium chloride (BCIP/
NBT, Bio-Rad) THfu L 7.

o # R

1. KBFRBEDOHE

Scheimpflug #7 * & HIv»C,SD B & O Wistar 7 »
MIBITFHHiE L Y EBANBEOERIZ DWW THRERIZE
BLAKEZH2AICRLABEL Y BiES52HE
12,SD 5 v b & Wistar 7 v F & B IZKMEDFLERIZ
BWBED A SN, $#5-1% 3~4 H OB TKRBEOR S
R MCHET L7 A HBICIEmWE L b ICHIREE L
ol 1T T EREBELL-LIASDT Y
b TRARBEESO &R > T2 01280 L, Wistar
Fy FTWREEL Y BESH%HT H~1 »HOMISHEETO
F#ATE 2 IR L, BB L B o BN AE I 4 E A3
WL 7-.

EhIC, L B GEERMAHE, 7THE)IZK
MR L, ST TR L (M2B).4HETD
fit L > B N TS AE O A B RS 12 B W T, SD T v
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b & Wistar 7y bEDOBITIE, KELERII Lo 7.
LAaAL,12HBICBEWT,SD 5 v bORKEIETIZES

3A: AEVER AT/ AEYER U ()
SD rat ($£3Ei)
SD rat (4HH)

SD rat (THH)
Wister rat ({3 ) 2222222
Wister rat (4[H ) 2227222272222
Wister rat (THH) M/////////A
0 0.1 0.2 0.3

3B: At g B KiEtE R B (R
SD rat ($£3if)
SD rat (4HH)

SD rat (7HH)
Wister rat (#2357
Wister rat (4HH)
Wister rat (7THH)

0 0.1 0.2 0.3

H3 FEMEREOES.
FRI(3 A) BRSO ZAL, T (3 B) 28K 5k T o
ZAb%R$.1:SD 7 v MR#EHL2:SD F v bk L ¥
Bik5#%4HH,3:SDFy bl L UG HTHEH,
4:Wistar 7 v be3ERT, 5: Wistar 7 v bt L > ff%
5% 4HH,6:Wistar 7 v Plit L %5 #7HEH %
FhEhRT.

REERFT ()

B 2

208

115
795

495
34.8
283
204

72

kDa
MW 1l 2 3 4 5 6

AKEPERAT (KFD

208

115
795

495
34.8
283
204

72
kDa

MW1 2 3 4 5 6

HIREEE 104 % 6%

AW LTz, — ), B LR o Wistar 7 v b © K
KT W) v 7 EOREDH - 72435,
DIERIZIZIETEHETH D, LR Y FIROE ) 25T D
DIATH-7z,

2. FEAMEREOEIAOEL

SIZERBA) EH L VBEEREB LD Y
=TI B AEERAEOKEERA RIS 5H
GOEAERLT L. KREEEIZBWT,SDF v T
FIEFREICIA L L BiERcCEAE Mt &RA TR
WM - 7-Hh%, Wistar v P TIE4 HHICIERS
L DEPICHNTLOATIEEAEE . o7 Mk
L o EREAN R -, 7THHOREEEAEIZ,
SD Iy PTIEEMLTW O L, Wistar 5 v T
B A LTz, KSR EICB W TRAEE&E
BOBEIELS KEREIZ 2D o7,

3. SDS-PAGE

K, KA R OBEAEOELZ BRI T 572012
SDS-PAGE 24T » 72 (M 4) AR BEEFRAOEORK R T
i YR RELASD Ty M HE4AHHE
7THHOWHIZBWTZ ) A%) YHEBD N KO
Mool Wistar 7 v FCBWTIE L s 4
HHICE RN > FORMAHH - 7245,7 HH T
L2 ) A YO Y FARIIL Tz A
BUEAEOKRETIZ,SD 5y FB XU Wistar 7 » b
CBWTHHiEL Y BERHETH I LX) morFHi
DNy FOWWYHEH - 72.SDS-PAGE L TI2SD 5 v b

R I (B

208
115
795

495 &

U8
28.3
204

72

kDa

MW1 2 3 4 5 6

AEERAE 28

wosr e Wi

B4 FFUIEEFRUIL-KYFH2IILT IR - FILBSXE(SDS-PAGE) DIEE.
BaDOFTHN:SD T v FEEF,2:SD Ty ML YEEESHAHE,3:SD Ty bl L S EEEEHT
HH,4:Wistar 7 v b3R5 Wistar 7 v blit L VA5 4 HH,6: Wistar 7 v Mt L By 5.4

7HH%ZIRT.
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%1 Densitometry analysis D& R

AKin A% GREESR D
ShZ2wk
Percentage of proteins (%)
S IERBE(PREERT) Se 5 EBFUHH) SefxSHE(THH)
31 kDa 4 0 0
30 kDa 9.1 0 1.8

Wistar 7 » b
Percentage of proteins (%)
St IEEREGEEERD) Se & S5BFUHH) SedxS5RE(THH)

31 kDa 6.9 0 2.3
30 kDa 14 2.7 4.1

K% (NSRRI TD
SD I b
Percentage of proteins (%)

SR IERREGRAEND SefxSHEUHH) SefrHHE(THH)

235 kDa 0.5 0 0
90 kDa 1.3 0 0
57 kDa 0T 0 0
42 kDa 1.2 0.9 07
31 kDa 4.3 0 0
30 kDa 6.5 0 0

Wistar 7 » b

Percentage of proteins (%)

ik R (R Se $e 5 (UHH) Se#xGHEGTHH)

235 kDa 0.4 0 0
90 kDa 0.9 0 0
57 kDa 0 0 0
42 kDa 0.8 ) 0 1.2
31 kDa 3.6 0 1.8
30 kDa 7.9 4 4.3

Se:fitL v+ ) A SD: Sprague-Dawley

r Wistar 7 v FOBT, /5y FOELE LT HIEER
AHHEL 7THHZRRTORELE G LD o 7 KK
BECBVTE, TRTOFIV—FIZBTHRAEOH
AR & A EBAED Ao 7.

4, Densitometry analysis

SDS-PAGE 2 & 2 AKMIEZIZ BT 2 K REHED
EAbE B HIZFEL { A% 7212 densitometry analysis
AT (E D RBEEAETIEI0B LU 31 kDa®
Ny FHPEFRHIZEHSL.—H,SDF v FTIE4HHET
/s> FOW LMD -724,7 HATIE 31 kDa D32 F
A51.8% & PRI L T 72 Wistar 7 » b Tld 30 kDa
Oy FRBAPLTOEDL4,7HH E BHELE L. Wis-
tar 7> F 31kDa®X» FIZ4HBTHELAD,7H
HT2.3% EHHH LTV AEtREAECRERlitE L
CEEPEHEIZ X D ,235,90,57 kDa @/ Y FAHELTW
T,7HHTOHHELFEF THo7/2.42kDald$ T
DFN—T %l CTHBBRENRE R R 7.

AR b I A & i T ORRAT - AR il 381

HiSpectrinbifk
R e
208 g g
115
795 -
4955
kDa !

PiActinfifk

495 == “ b

sz B o !

kDa 1 2 3 4 5 6

5 Western blotting DR,
HAOFHGAL1:SD 7 v ME¥EG,2:SDF v Pk L
YEER S %4 HH,3:SDF Y bl L v EEESHTH
H,4: Wistar 7 » h %340, 5: Wistar 7 v Mt L
5% AHE,6: Wistar 7 » Flit L 5% 7HH
Z7., Vimentin @ P2 L 5% 7 HHIZ
NS A

AEMEAETOZ Y AY Y YOS FEBRET S
£,SD F v b Tl 30,31 kDa D KAH - 72 2%, Wistar
S v FTiE30kDa ®BAIZEL TNy Fid
4% FAEL,31kDald4 HHTHEL,7THHT1.8%
FHB L Twi,

5. Western blotting ([ 5)

AL 45 ¥ R 1 0 £ B 12D W T, $T actin, HT vimen-
tin, $ spectrin Pifk % JH \» T western blotting % 17> 7z
(B4 5). Actin & spectrin (T IEFHEICIZFAE L 7248, di b
L yBEREHET S EICX DiHS L T, Vimentin {3
FEABgEh AN ARG MR L /2SDF v FT4,7H
HE AL TWz208% Wistar 7 v b TIIBEORE DA
Livzz4 HHTHEL, ENEonEOALN/z7THH
AIAFAEA S BERERE S /e,

v % i

it L ERFINEEE 1978 AR 12 SN TLOE, 8
OKEETE 7V — T2 & o THOS R o B I &
HREHEO - OOEREFVE LTSN TE 7.
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WO 5 W AE R T, T L R B O TR E
B e LTREROBIC L SRR V> AR E, A
W MR OBEFE TH D 7 V54 2 1T DAL H,
LIZURAE) YOG RERL, 2V RS OB
Lo TRKRBEDORBERT LV HE SR T
WA, —HT, EAZ7 ) A2 ) Y UNOEATTH S
feaHaEHEIZER L, it L Y BANERE O RO
BT oMl i HoZ b2 Blg L.

AL 6% 2 1 B A < A R 0 sl 2 179 = &
Do THMEEYNFOFETIEFEH SN TEAH, B
T, M54 &V E & MRG0 T o B R, Ml o
THHZE T 2 520 b Wl ShTw 4. Ml
EH P, KSR OB % 2 MBI  FF/E$ % actin
T4 F A b, HMAET 5 A b (vimentin 7 &), tu-
bulin % & L UNE, BEEEE 7 1 7 A~ F (spectrin 7
E) & KERIZ LAFFE L % beaded filament (CP 49,
filensin) 2> SRR S 2 1 MIEEREAEIZOWT
RS E OB E S D 2.0~4.0% FF1E L, K
SRR DK G R BB — B B~ OML DR E M R
3 FHEVER KSR O EWPE DRI D A
WEDNEINR TV MBEREANED -2 TH S
vimentin (24 A R HITE & AT AR B ICTEAE L, K&
I DM R & A REWTEOHEFFIC TR 2 E % Ffo
TVRBIENFBEPNVENRTWDE. —~HT, BEED
vimentin 2SFET 5 Z 12 X 0, RS EHIIE O B AT
HEhHNESREZ LI EDHORTHE,

Gl OFERT, Mt L gk Wistar 7 v b KK
Rt O34 8 F2 12 densitometry analysis 12 & % B T
31kDa @73 ¥ FO i HH &, western blotting 12 X % fif
¥7 C vimentin @ 7 3 % ¥ T % 72. SDS-PAGE TH
i T X 7% A - 7z vimentin A% western blotting TH#i il T
72 L TR ® vimentin S FHIE L TwWiz Z EAYE
ZoND. LA L, REIHFRLAZSD 7y PTldvo7z
AR L-RHAEOEIZ R L, REANIZD BT S
ZENTE Lol Wistar 5 v b TIRAKSAESE 20
T2 5D HIEA R - THEFRE ST, w»
COMDEAEDTEHAE Z 0 RS EORE % B L
elEZONL HEL VBESHRICECTIHBIL 31
kDa D&HEHAEIL,PBL- 27U RAZ ) ykwvbi, 7 1) 2%
VYO THERE EDIIRDFLMMINLHAHTH
B,

Pl Eo#EH» 5,31 kDa @& EH £ vimentin (24K &
HOEREOR I EELEH 2> TWwd 2 L T
SN LD LEH 6, Wistar 7 v MZIBWTH—FER
& L 72K R e B L 3 ISR 2 IR E AR
LTwa. L724%-> T, 31 kDa ®#H ' & vimentin B4t
2 H KRR B VMR PG T 2 BAUVTAET A &
Bbhd. SHOWEREE LT, EHATET2&BED
BAEEOMBLRAEBOR Yy PT—2 2P LTV

HREEE 104 % 6%

EHAENBED X A = XL O L, ANBEOT PR
MEOHREIZAHTHL LRI,

X ®|

1) Shearer TR, David LL, Anderson RS, Azuma M :
Review of selenite cataract. Curr Eye Res 11:357—
369, 1992.

2) Shearer TR, Ma H, Fukiage C, Azuma M : Se-
lenite nuclear cataract : Review of the model. Mol
Vis 3:8, 1997.

3) Azuma M, David LL, Shearer TR : Cysteine pro-
tease inhibitor E 64 reduces the rate of formation
of selenite cataract in the whole animal. Curr Eye
Res 10:657—666, 1991.

4) Devamanoharan PS, Henein M, Morris S,
Ramachandran S, Richards RD : Prevention of se-
lenite cataract by vitamin C. Exp Eye Res 52 :
563—568, 1991.

5) Wang Z, Hess JL, Bunce GE : Deferoxamine effect
on selenite-induced catartact formation in rats. In-
vest Ophthalmol Vis Sci 33:2511—2519, 1992.

6) Clark JI, Steele JE : Phase - separation inhibitors
and prevention of selenite cataract. Proc Natl
Acad Sci USA 89:1720—1724, 1992.

7) Gupta SK, Joshi S: Role of naproxen as anti- oxi-
dant in selenite cataract. Ophthalmic Res 26 : 226—
231, 1994.

8) John IC, John CL, Jeannette ES: Delay or inhibi-
tion of rat lens opacification using pantethine and
WR-77913. Exp Eve Res 62: 75—84, 1996.

9) Hiraoka T, Clark JI: Inhibition of lens opacifica-
tion during the early stages of cataract formation.
Invest Ophthalmol Vis Sci 36 : 2550—2555, 1995.

10) Hiraoka T, Clark JI Li XY, Thurston GM : Ef-
fect of selected anti-cataract agents on opacifica-
tion in the selenite cataract model. Exp Eye Res
62:11—19, 1996.

11) BHEE  KEEEOALFERE. M. A7+ 5
IR, HRT, 35111, 1986.

12) HEHERERE, EE & EH & FEAL  BEHE
Ko kit 1L Il s, HE5T, 3—53, 1995.

13) Spector A : The search for a solution to senile
cataract, proctor lecture. Invest Ophthalmol Vis
Sci 25: 130146, 1984.

14) Kramps HA, Hoenders HJ, Wollensak ] : Protein
changes in the human lens during development of
senile nuclear cataract. Biochim Biophys Acta 434 :
32—443, 1976.

15) Harding J : Biochemistry epidemiology and phar-
macology. In Cataract. Chapman & Hall, New
York, 195—217, 1991.

16) Duncan G, Hightower KR, Gandolfi SA, Tomlin-
son J, Maraini G : Human lens membrane cation
permiability increases with age. Invest Ophthalmol
Vis Sci 30 : 18551859, 1989.



FHE 1246 H 10 H

17)

18)

19)

21)

22)

23)

24)

25)

26)

Bradley RH, Ireland ME, Maisel H: Age changes
in the skeleton of human lens. Acta Ophthalmol
Scand Suppl 57 : 461—469, 1979.

Ozaki R, Jap P, Bloemendal H : Electron micro-
scopic study of water-insoluble fractions in normal
and cataractous human lens fibers. Ophthalmic Res
17 : 257—261, 1985.

Tagliavini J, Gandolfi SA, Maraini G : Cytoskele-
ton abnormalities in human senile cataract. Curr
Evye Res 5:903—910, 1986.

David LL, Shearer TR, Shih M : Sequence analy-
sis of lens PB-crystallins suggests involvement of
calpain in cataract formation. J Biol Chem 268 :
1937—1940, 1993.

David LL, Shearer TR : [ crystallins insolubilized
by calpain II in vitre contain cleavage sites similar
to B-crystallins insolubilized during cataract. FEBS
Lett 324 : 265—270, 1993.

Matsushima H, David IL, Hiraoka T, Clark JI:
Loss of cytoskeleta proteins and lens cell opacifica-
tion in the selenite cataract model. Exp Eve Res
64 : 387—395, 1997.

Ostadalova I, Babicky A, Obenberger J : Cataract
induced by administration of single dose of sodium
selenite to suckling rats. Experimentia 34 : 222—
223, 1978.

Mills JW, Mandel L] : Cytoskeletal regulation of
membrane transport events. FASEB J 8: 1161 —
1165, 1994.

B HEFA—EB | Miludeas o 7o £ 1 ML Hlis,
5L, 90—97, 1995.

Alcala J, Maisel H : The Ocular Lens Structure,
Function, and Pathology. Marcel Dekker Inc, New

27)

28)

29)

30)

31)

32)

33)

34)

AR E IR & R E R OB - R 383

York, 169—222, 1985.

Mousa GY, Trevithick JR : Actin in the lens.
Changes in actin during differetiation of lens epi-
thelial cells in vivo. Exp Eye Res 29:71—381, 1979.
Ellis M, Alousi S, Lawniczak J, Maisel H, Welsh
M : Studies on lens vimentin. Exp Eye Res 38:
195—202, 1934.

Ireland M, Maisel H : Evidence for a calcium acti-
vated protease specific for lens intermediate fila-
ments. Curr Eve Res 3:423—429, 1984.

Merdes A, Gounari F, Georgatos SD : The 47-kD
lens- specific protein phakinin is a tailless interme-
diate filament protein and assembly partner of
filensin. J Cell Biol 123 : 1507—1516, 1993.
Sandilands A, Prescott AR, Carter JM, Hutche-
son AM, Quinlan RA, Richards J, et al: Vimentin
and CP 49/filensin from distinct networks in the
lens which are independently modulated during
lens fibre cell differentiation. J Cell Sci 108 : 1397—
1406, 1995.

Capetanaki Y, Smith S, Heath JP : Overexpres-
sion of the vimentin gene in transgenic mice inhib-
its normal lens cell differentiation. Cell Biol 109 :
1653—1664, 1989.

Garland DL, Duglas- Tabor Y, Janjani A : Hu-
man lens crystallins in development and aging.
ARVO abstract book, S 205, 1997.

Lampi KJ, David LL, Ma Z, Smith JB: Charac-
terization of human B-crystallin subunits in new-
born human lens by ¢DNA sequence and mass
spectrometric analysis. ARVO abstract book, S 295,
1997.




