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FHA SR AHE)) 500 goll S5 3 LE 71ste] 10
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e doFirt o]l 2 (22 AT SUANE 3

Fol gt Yy AejAldeE B4 WE AR AlAsto]
ALpo|E AL & 3374A] Fofsigint 372 S 3UA
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Figure 1. Development selenite—induced cataract on the 4th day after sodium selenite injection. (A) External photo—
graph of cataract development (B) Slit lamp photograph of cataract development. The central dense nuclerosclerosis

cataract was found after sodium selenite injection.

Figure 2. Slit lamp photograph of group 2 (control group) at the final follow—up (3 weeks after sodium selenite
injection). Eight of 10 rats developed central nuclear cataract.

Al A& 9] 2lol= chi—square testE ©]-88}%] 1L 2zt
TolA A LR Apol= f—testE o] &3t TAA
9)A-& do}H QIHSPSS for Windows, version 11.0). Z+
2404 p—value7t 0.05 w|qtd -9 FAHCE {4
o] Slt}al HAsHGIT

2 at
T3 e Hatet WY T Ant

o] £ AL 49 F BE FollA] S4R|9) BIBE e
o P AROR VEslrk £ B A4t

OFPAE AefokA] g 1ol Al 3 mhelE wupgo] WAy
SHA gtk Aol E R4l F A A4S B2
FU 2ol 2o A 10ue] 3 8ukel(80%) A
FAR) Aa S5 wge] wAyskgirkFig. 2). G4t
SHAIE el ofAsMol S8 AR Siel A 10uke]
% A0}Rl(40%) 1A FAIR] Bst ol WAl
ChAlnt $E8 125 mekeZ FARE 4TelAE 100} &
6utel(60%)o1 4 F4% 3738 wilgo] WAshelch. of
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Figure 3. Slit lamp photograph of group 7 (sea tangle extract 100 mg/kg injected) at the final follow—up (3 Weeks
after sodium selenite injection,). One of 10 rats developed central nuclear cataract as seen in the two top photo—

graphs and remaining 9 rats kept clear lenses as seen in the two bottom photographs.

Alup 255 25 mghkgE FARSE 5 oAl 10wk & 3
k2] (30%) oA ST 37 e} wiado] skt ThAl
up $2E 50 mgkegE FARRE 6ol 10wk F 2vfe
(20%)014 A st Wujgto] RStk ThAlwt
T35 100 mgkes FARE 7oA = 10wk F 1vhe]
(10%, p<0.05)04 FA5 37} wujgo] WAYsHict
(Fig. 3). ThAlu} F3& 200 mgkgs FARE 8EolA=
2312 100k2] - 6ute]of A S H7F 3t wiLao] WAy
Stith(Table 1). B toflA] wifigo] WhAyahA] OF2 4=
A= T 44 49 2de HAirh

FAL

—

ol

b 2ak 7t
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ZFEHE|E2 I 2 A|CHK|(Glutathione peroxidase, GPx)
22l HEAA|Y BHEE FoA o] chAlu}
=25 50 mg/kg?} 100 mg/kgS Fol3t 64(230.64+

13.2 nmol/min/ml) 3} 77-(289.2749.2 nmol/min/ml) o] A
Z2elE e HeA A9 Ewr) gjxFel 27(207.72+
9.6 nmol/min/ml) Bt} {-2]8}A|(p<0.05) =3tcH(Table 2).

FHSALO|E C|ARERK|(Superoxide dismutase, SOD)

FHEA|E HAREAS] B s EoA Eizo] o

Al 22 50 mg/kg, 100 mg/kgdt 200 mg/kgE Foigh
6:(50.1049.3 U/mD) 3} 74(52.9548.9 U/ml) & 83
(50.10£7.9 UmbeflA i Afo] = HAfetA] o] 57}
g z27-9l 234(38.1546.8 U/ml) Hr}k 21514 (p<0.05) &
Q¥cH(Table 2).

U200 6H0| =(Malondialdehyde, MDA)

TEH Y slo| B ABFAEY ALY X HZA FofA]
HZo] thAlul &5 50 mg/keget 100 mg/kes Foigh
6<(65.4+7.6 nmol/g) 7} 74-(63.248.3 nmol/g)of|A] U=
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Table 1. The incidence of cataract development in each group. Group 7 (sea tangle extract 100 mg/kg) shows the lowest
incidence of cataract. As the concentration of sea tangle extract is higher, the ratio of cataract development is getting
lower. However, the incidence of cataract is getting high when the concentration is too low or too high (eg. Group 4
and 8)

Number of rats in which lenticular

Experimental groups No. of rats e Incidence (%)
opacification occurred
Group 1 10 0 0
Group 2 10 8 80
Group 3 10 4 40
Group 4 10 6 60
Group 5 10 3 30
Group 6 10 2 20
Group 7" 10 1" 10"
Group 8 10 6 60

All values are expressed as mean®SD.

Group 1=normal rat pups, Group 2=Selenite+intraperitoneal (i.p) Saline injection, Control group, Group 3=Selenite+i.p Ascorbic
acid 1,000 mg/kg injection, Group 4=Selenite+i.p Sea tangle extract 12.5 mg/kg injection, Group 5=Selenite+i.p Sea tangle
extract 25 mg/kg injection, Group 6=Selenite+i.p Sea tangle extract 50 mg/kg injection, Group 7=Selenite+i.p Sea tangle extract
100 mg/kg injection, Group 8=Selenite+i.p Sea tangle extract 200 mg/kg injection.

*Statistically significant difference (p<0.05) when compared with group 2 (control group).

Table 2. Quantitative analysis of antioxidant system enzymes and malondialdehyde in lenses of rats

Antioxidant enzymes

Experimental groups GPx (nmol/min/ml) SOD (U/ml) MDA (nmol/g)
Group 1 293.41+£12.3 62.20+7.3 60.5+3.7
Group 2 207.72+9.6 38.15+6.8 88.6+5.3
Group 3 210.55+11.2 44.75+8.3 76.246.2
Group 4 212.38+7.9 44.8445.7 72.5+7.4
Group 5 209.91+£8.5 46.71+£11.6 74.11+6.8
Group 6 230.644+13.2 50.10+9.3" 65.447.6"
Group 7 289.27+9.2" 52.95+8.9" 63.2+8.3
Group 8 211.72+10.4 50.10+7.9" 69.7+4.8

All values are expressed as mean®SD.
GSH=glutathione peroxidase; SOD=superoxide dismutase; MDA=malondialdehyde.
" Statistically significant difference (p<0.05) when compared with group 2 (control group).

st 29) =rh thrtel 27H(88.645.3 nmol/g)  B{A ULk 53], Ak Fofl ofat Als} AEg 2} o
s} 9181 (p<0.05) etk Table 2). 2851 A0} o] AkstE|of Wgo] g 4
Qou, RHAUSE B 5Of A8 A 2o o

CHAIDE &80 ofalictt 24 o 3 23 golgo] s whitel] wiupd i 7hse] Fobrlch ™
AR SRAE B2 78] HEte] £ bro| 2R

ChAE 28] oAl R R4 Aut STeE R el (gutathione) & EFIIL Qv e 2
o A AEQ FReo]E(glutamate), ZetolAl(gly— Aol gk 7 Fadh Axpge] BUE deiA glom
cine), A<EQl(cysteine) & 2 of2] F70) ofulieate]  AYA| el HylA HEHoI aket BYRA, A8} A
3kelo] glglek Table 3). fxw Agste] dutols A o)A HI(GSSH)
e o] RetE 0] Aol FREFE L HEA T

2 = (glutathione peroxidase) @] 7|2 A A Yo 2yt 3}

Aehpat Il G0 datekES Baishe zpalo]

WU chRst SRV glom W Aol et o] Alshgoma) AW wAE Ashgels oAshe Fas
22 obd eh3) A oA otk IEjuh el Wi Ag-E Shek wioF SRehE 2 PAekRde) 5t
B Mg REE Al Auh AEdA el Alom o AYE] edot A Yol Alst-ghele] o] A
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Table 3. Amino acid analysis of sea tangle extract.
Results of amino acid analysis show sea tangle includes
glutamate, cysteine and glycine which are components
of glutathione

Aminoacid Concentration (pMol, Sea tangle)
Glutamate 39309.89
Cysteine 235.16
Glycine 9862.75
Aspartic acid 12943.78
Serine 5864.74
Histidine 2170.83
Arginine 2818.02
Threonine 6370.93
Alanine 19275.18
Proline 7635.96
Tyrosine 1915.90
Valine 7717.76
Methionine 2788.05
Isoleucine 4998.95
Leucine 8667.01
Lysine 4834.98

R o] sulfhydryl groupo]
AbstE|of chaa o] g3t 24 o] 3pAksksH peroxidation)
7b dojut Muge dos|A Hok? AAE w3 Qg
sl ZH(nucleosclerosis) 9] oFsh= £AA Yo ZF
Bl 29 5w 7ot W Aol kP ulebA, Aks)
AE A Fo| 71| o] & Wolstr] fiste] A Wel =
FEFE2-2 4], zbE]o] ARl Nl29] 75 FAIsH
7] olgA ek FRErE 20 AlE &= Aslo] ofs)
Aotz HollE A=msh] fleto] -8 =FEHE2 AA7E
ARGEIGLO U EARo] AA AR FE]A] L5h] ool
I 3t mHlstths o] L FA = bt Fofol A
U g o] A E flste] SFEES o83 oFE
= Aol
ol AFoAE AT FEES A4 sEE Folgt
Avp F A mdoA aupd oz Wit WS AA|sl=
Zo] WA AL Lee et al & FE 0] &3 Pl wel
oAl AW FEES Folste] 9 W5 A |
72 1S B35 Kimura et al’ & thAju} 232
Z alginate7} @& W11 A3t AEH AR {HE= X
Zo] 1AFsKlipid peroxidation)E Hh=tial R stich
e mdlof A thAlup 2EEE o] &-5to] et 2
FgAkst a7F Qb W RS A3 ATSe] YA o=
WS SRSkt ARESE A oFR7EA] WA ook
o} 2 oA thAul 2EES 12,5 mgke, 25 mg/kg,
50 mg/kg, 100 mg/kg, 200 mg/kgl & TSt = 2 Fof
sto] aTbAQl 4kst ANE W A4 25 YobHSk

ﬂl

>

st3|x| 2009 x| 50 # A 10 -

ot A A3 oAnE 255 100 me/kg®] FEollAl IOD}
g]o] Alslmd = Julz]oA wijAlo] HAlste] 713 =

At avkE Holok ey ohAak &= 200 mg/kga
Foigt melof A= 10mte] 5 6rfefoflA] Hiugto] HAYsto]
U £ 55 Fostd 23|y et avprt st
= o UL AA R ofAFH A EE o]--5}o]
Feof| g Aks avE Yol élﬂ‘noﬂ/ﬂ ool &
Areh Bk Hol= % olFe] it E Fofstd &
glolslgie). E3Sk 12.5 mg/kg ¢} 25
mg/kg®] thAu} ?—%"— Fol5tglS ] mybA ol s
upo] o]o] %] Qe Ao Hop fs P} S
wol7] 184l AT 20| A7 EofE|ofof e
oF = Qe E3F oA 2550 A2l wheh axte]
Zpo17b U o et AAR dulEs RS thAut
Aol ZGHE 7157 1A ES viAvE AR S
of mo] SR = o] FE= vHEANE Xﬂz/\POﬂ whet
Ht 27t Az t27] die] A3 &
H| 7} of Pt o Atof A ARERE Al =R Kim31 z
Okumura et al”*¢] &1 fhﬂlcﬂ] 7| 28te] F 22 Thzlo

o
o

T8 FE AP AL 1R Rl 7R Al =
e 252 100CoA st & 358 432

sl wpe A8t
Fast TIS WA gJste] SAA Yo] FRerEe
HEA A (GPx), - SAJ0| = T AFEA(SOD), B
cleresto E(MDA) 8] 78 Z43 At uprbA 2 of
Alap 55 100 mg/kg?] FrEolA SFEEZ HEAT
Ao 7 BT AT T 7P =80TE rugAlel= Y
AFEAS] A9 7R R Al $2EE 100 mg/ked]
FrolA B4l BAETE 7P =L Aol AkeF &
Efaz QIgh Alxuy &4 Al wEH st
ChAlHE 255 100 mgke FEoA 7MY B2 $:2]5 Hol
RIA O 7 AR AEHAE Wolshal S o 4 lSich
oj¥l -5 Fsto] EP*IU} FEE9 e A =
A= Ye= A4t w25 Folstd Ao AkgkA
Eg 2o igtste] MBS AT = S
A ey FAA R tAnE 25F F ofd A&
o] kel aTE YehEAlo] tieiA F7HAQl A7t
4 gslc) thArls &714K alginic acid), 7FRH=0]E(ca—
rotenoids), 3 o]t (fucoidan), ZHE = (xantophylls), T+
Y& (mannito) 7} o}2] &2] ek Ay &3t &
(unknown physiologicallyactive components)©| 3Z3}=]o]
otk kel A Qlek” ol el A 27140 thaju}
5220 ofuliAt HEEAS ANSIGEY 2

[

deAe A FEH O] E

(glutamate), Zeto]Al(glycine), A|AH¢I(cystein)S H]
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=ABSTRACT=

Effect of Glutathione With Sea Tangle Extract on Prevention of
Selenite=Induced Cataract Formation in Rats

Ei Tae Kim, MD, Jung Hyub Oh, MD, PhD

Department of Ophthalmology, Inha University School of Medicine, Incheon, Korea

Purpose: To evaluate antioxidative and preventive effects of sea tangle extract on selenite—induced cataract formation,
Methods: Eighty SD rat pups were randomized into 8 groups, Group 1 received no injection of reagent (normal); Group 2 to
8 received injection of selenite (15 umol/Kg, s.c.) was injected. In group 2 (control) and group 3, normal saline (i.p.) and ascorbic
acid (i.p.) was injected on days 3~31, In groups 4~8, sea tangle extract (i.p.) was injected at a concentration of 12,5, 25, 50,
100, 200 mg/kg, respectively, Development of cataract was assessed and photographed weekly under slit lamp, Rat lenses were
analyzed for antioxidant enzymes, glutathione peroxidase (GPx), superoxide dismutase and malondialdehyde, Furthermore, an
amino acid analysis of sea tangle extract was performed,

Results: Significant differences (0<0.05) were seen in cataract development in group 7. Dense nuclear cataracts developed in
8 of 10 of the control group (group 2); Group 4~8 developed nuclear cataract with proportion of 6/10, 3/10, 2/10, 1/10, and 6/10
rats, In sea tangle injected group, levels of GPx were higher than in the ascorbic acid and control groups, In particular, group
7, injected with 100 mg/kg of sea tangle extract, showed significantly high level of enzyme, Results of the amino acid analysis
showed sea tangle includes glutamate—glycine—cysteine, major constituents of glutathione (GSH).

Conclusions: The glutamate—glycine—cysteine in sea tangle is supposed to increase the level of lens GSH and this may
contribute to lowering cataract development, This study strongly supports the activity of sea tangle as an endogenous antioxidant
and anticataract agent,
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