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(54) Title: COMPOSITION FOR PREVENTION OR TREATMENT OF EYE DISEASES
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(57) Abstract: The present invention relates to a composition for the prevention or treatment ot eye diseases, comprising as an ac-
tive ingredient a compound represented by the following general formula I: IS-(MS)p-(MS)q, wherein S is sialic acid and (MS)p
and (MS)q are independent monosaccharide residues. The compound used as an active ingredient in the present invention sup-
presses the expression of MMP-9 and inflammation-causing cytokines (IL-1§ and TNF-a) on corneal epithelial cells, and sup-
presses the activity of VEGF-mediated VEGFR-2 on human retinal endothelial cells, thereby ultimately preventing and treating
eye diseases such as xerophthalmia, inflammatory eye diseases, eye diseases caused by newly-generated blood vessels and side ef-
fects caused by the use of contact lenses. Additionally, the composition of the present invention does not have cell toxicity and
does not cause skin problems, and thus can be safely used in pharmaceutical, nutraceutical or food compositions. Further, the
composition of the present invention can be used as a cleanser to treat non-bacterial inflammations caused by the use of contact
lenses, and as a lubricant to facilitate ocular lubrication.
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= o/ BlEZo|X HRECY VEGF-fr= HH Ao dAxaxne
Sk Nikon ¥ @v]d A& veldch,

< HRECY] =%=HA HZ(focal adhesion)S 7FAE= VEGF-# %
oAl B digt AlgEEE2S oA axEs Ay A FF

ﬂ?i

Nl %

l-ﬂ_}-rl

5
4
6

=
ufo] A2 A3y BA ANE HAFr}, A g E 2z S-FAK(E
6B) ¥ F-FHHU(E 6F) I F FHAHE Jepdo).

% 7 2 HREC 9] VEGF-®% MAEZF F&o gt AlgdetE o] o4
Qg7 #st & rmlolazEAzny A AE el 3 A
i Agje = £ 2] 7k o] Z(ceramide glycanase)ol] o] gt

AloldetE 29 Aohg veERdT,

wyYe o% A Agdaz

= |
e e wrl FA|Poz Ausy] ¢ s
B

= H
Aoz, ¥ owgel axel we B wwgel Wz ols Al o
ATAA gk A FYAClA B A4S bl Aol AeiA
A Flolt),
(9]
A9 AE % Y P
AE

Azt ek Wis M) E(human retinal endothelial cell, HREC)E
Sciencel l(V]=H)ZHE ¥4, HAEE Hoad g AXE A% al & (ECM,
Sciencell, w=F)olAl wjgstads, &2 5% €0, wig7iolA 370 C&

B, 2 Z9o A= HRECY #{AIA] 4 WA 6& o] &3kt

ot HdxF9 mfps B

6 WA 8FHY (57BL/6 I~ (FAAFZE(F), A2,
i) E 7 dxF AQEE)TFL R olgalgity. HEE AEE <y
2 A HATNY FEY ApRe] #3 ARVO TRl wel A Alsqic).
b HAZFY vhea mdo Zg Bug Wl oa] @ASHETH23).

F (hindquarters)& WHzo} 7FHA sHF d] H 9 AM, 12 AM, 3 PM % 6
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stol =2 B 2 ulo] = (Sigma-Aldrich, St.

18 AlZE B F7] 9 40% ©] sk

PMoll 0.5 mg/0.2 mL 23 ZE&W

Louis, MO)E s} FA}sta 359

FYUEL wEAAo =M EEE GEs9Th. (A g ) (UD),

EDE A¥T(Hz), EDE + ANYIFEXA(1 mg/kg)(Hejr) 2 EDE +
5 ANYEHEXA(S mg/kg)(HYTH)E EF/sHaL Frte it

F5 AL 3E AU =(Zone-quick; Oasis)® FASIC
FAe] EA(jeweler forceps)o® AH=E H1 60F FoF =9
10 M2t (canthus)®] <k FH] A &stATt. Y=o 4 RES IE

2 =g wue olEstd, 2vHE SAsH.

b (AR dgete 7 7 AA Y weEFE sHE 49
15 2 A9 AFAHAELZRE F RNAE Trizol A1%F(UBI Co., @5)& o] &8}
A1 olgd uwrx -80CHAA KT cDNA:= Al Z=A}9]

3}

FHE Z2EFo] e} RNA PCR 71 E (Bioneer, $+)9] &8l dT-o] HE
Tetolu el AL 4R AT, A WHA-7FE cDNAS] PCR wHE-E
Hekel IL-18, TNF-a, MMP-9 2 GAPDH mRNAol i@t Eo]z Zglojo %4

20  7FA A AASATH(E 1), RT-PCR oAlojoll Al FL3E k2] mRNAS] o] &2
mGAPDH ¢}

2 AERE

=E BMToEx @lsiiit, =
W el EtBr& EHdte 2% olrtERZ= A Aol HI|FGFTFoEM
skt
(% 1]
25 RT-PCROll ©o]§-d wh¢-& Zefolm] Alg
T#H A | Gene Bank Al2e Zejolu QHEj Al 2~ AL gfoln PCR %%
R ks (bp)
-1 M15131 TGAGCTGAAAGCTCTCCACC CTGATGTACCAGTTGGGGAA 297
INF-a M11731 TCAGCCTCTTCTCATTCCTG TGAAGAGAACCTGGGAGTAG 333
MMP-9 NM_013599 CGACGACGACGAGTTGTG CTGTGGTGCAGGCCGAATAG 300
GAPDH M32599 GCCAAGGTCATCCATGACAAC GTCCACCACCCTGTTGCTGTA 498

20
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Zer 2 A9 AuAd oo Ayl FI a4 ARe T
Hag  w(24)o] wel SDS-PAGE AEY Aol E o

5 =2A39c. x2S 50 mM Tris-HCI(pH 8.0), 150 mM NaCl, 0.02% NaNs,
100 mg/ml HAdriEdETd ZFQeo]|=(PMSF) R 1% Triton X-100&
gaoteE As el FASEgY. AE golAlolEE 4TolA 10 &
ol 10,000xg® YARZSz Ar|dEol s A (0.5 mg/ml)&
aete 8% ZEoladolvlz A Aol Helsitt. &7 AE

10 ALolA 30% ZoF 0.25% Triton X-1000] H=A]&te] SDSE A A vhg, 5

mM Tris-HCl, 150 mM NaCl, 10 mM CaCly, 2 ZnSO4, 0.01% Brij-35 % 5 mM
AYEETd ERoctol=(PUEF, MY wud e ax oAAE
ggats Bl wTolA SEW B WCelM WA wud R
G270 2 714¢ RASES s, A% FRFE ALsn 240

15 EoF 40% olAZz@EoA] 0.25% FrlA] BHAdE EF R-2500%
AMEtGR o 10% ol EALC. 2 AL

E 50 mM TrisHCI1(pH 8.0), 150 mM NaCl, 0.02% NaN;, 100

20 pg/ml HddEEsxd ZTE0glo]=(PMSF), 1 pg/ml oFZREW 2 1%
Triton X-100& 73t vlHolA w#Agsdc. ©¥a %5 Bio-Rad
gzl o Ajo](Bio-Rad, USA)E o]8&3sle HAHsn. % Mx
glolMlo]E9] 30 ug AEE SDS-PAGEE olg&ste] A7jE=E EYsiglu
Hoefer — #7]o]% Al ~®(Amersham  Biosciences, UK)S  ©o]&3}

25 UYERAEIQx HoZ HI|GFHOE olFAZH. 3 AR L R
A&s7] YA, A7) =& p-AKT, ERK, p-ERK, VEGFR-2 (flk-1, Q-20),
VE-7§ =& ¥ (Cadherin), FAK, ﬂ*‘a(paxillin) vincul lin{SantaCruz
Biotecnology, Wl=r) 2 p-VEGFR-2 (Cell Signaling Tech., vl=) &A%
w3 A Z AEL oz sezduls HAZATtorA-AY -8l 16

30 A, -1 E [gG Al @ sk-ub9-2 oG A (SantaCruz Biotecnology,

w] =) 28]31 ECL chemiluminescence A}Z=% (Amersham Biosciences, UK)<
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ol gato] HAIBHAT.

WYY rlo]Z22a5]
HRECE 6-9 =2 W ZdolE9 12 mm n-EF R 2epd-TH
'ﬂf’%%%}’%oﬂ HEe. NEHGgE2] EA e FEAA ] HREC
T Tt VEGF @A AY & o, ol& 3.7% TEUYUoR uAsiln.
olo} AMEE PBSOlA 0.5 x Triton X-10022 F3A|7]31 PBSE Al ®

AASAT.  H-Sold Bl Rougl EEUA MeolA 308 5

PBS-&& 1% ¢ ¥4 gxwlg 227319, FAK, Z4¥, vincullin 2
W E-S &R B ok

VE-A =™ A &R 47l AEE FIIAS
4Col A wreA AT, PBSE AMlHEE of, AEE HLdAM 1 A F<b
Alexa Flour 594-AFAIJE 1L E d-up$2  IgGMolecular Probes,
v]a) 2@ Alexa Flour 488-AFAolE 1¢E -3 IgGMolecular
Probes, Pl=)& Fr7l¥oz wWkEA7]a, PBSE Al g &, %

volARandE olfstel EAsGc  EQ, FAL v welye
o} @Al EE ol WAl B T4 HET AP AAsAT

EAH-FA MENIE FAsE VEGF-f% HRECY 2ol ot
AdggExe oA zxs vEHA-zY 24 4 WiF ZEoER
zA ek, PPEZA(13.9 mg/ml)E FEW F 4TolA Hola 1
19] ¥l& ECM wix ot Egsieict. ECM-3l4 wlE]A(6.95 mg/m1)e] 70
ple 24 4wk ZeolEel Z+ ol Hrbsta 1 Al F/b 37TONA
T ekl FE g4 AlgT HRECE 7 WY EUo]ERFH

wojuz, AASH, 1% FBS (1x10* ME/4) H ECM wiA]ol A )& Egh

T

che VEGRS HEA EE EANG vgd sxel Agdgrsct @
A7) vhEeA-2E 2ol WrASATh. A7) EdolEE 5% 0, WSl
24 A E 37 ColA #EA g, EeolEe] 7 del F4W
SAB-FAF FRE Nikon F dvlgdor Adg Hel

49 A%
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& YY) gier A/YgYEFEAY
UT, EDE 2 ¥ 709 A8l (6 eyves/group/experiment, in four

different sets of experiments)O2ZXHE Pdojd =& <¢kzH(canthus) 2

o7 Eel WAE ¥BS nE 2gs=z SRAUG.  Am:Ted)
ol §ED EE 2 BES UICRADZ) el 2o @Al
AEAAT.  wH, AATEE + ALLAES)S EE GAd ol
sAACE Fo44 dE FUHE BEEIFUHE 2).
(2 2]
ANLEHEXY w8 P4 digk a7
1w (F6) =& 34 ()=
UT (no dry eye treatment) 2.11 + 0.21
EDE 0.98 + 0.38
EDE + A1&d=tE > (1 mg/kg) 1.55 £ 0.48
EDE + Alddete 2 (5 mg/kg) 1.45 = 0.34

MUP-9 B F5 wfsf Afo]EFFQIO) bigt A FYFE 2 G
MMP-9, IL-18, TNF-a 2 38271 S-AH2 GAPDHE o435 35sl=
MM AeE 2z F(UT, EDE 2 EDE + A|YHFEX)O T HE
¥o| & RNAE o] &3to] RI-PCRE #7118k th.  EDE]
& 7Z4¢ MMP-9, IL-18 = TNF-a HAARAe] H=7)
T M) At FollA], EDE + AlLdHSE (5 mg/kg)
Aol AAHOR b & FAE HYE @1

RNA

NS
_‘Cl

€

P>
e o>'
N =

i

o B e
SL'mErifx

NI
— £
do To L
o M
xR
PSR
M

)

2

3o

O HodY > a2
¥ —

32 oX
o

EDEOIA] ZFEF MUP-9 2 ¥ o gt Al gEeEL9] g
Adebel e 24105 kDao] A2td e WE== FEkel MP-93

29

dx)& UT, EDE 2 F 7ol AHgvdezRE 38z 9 A9
R P B o e = Aol B e u 258 EDE o whe-29] Zhehe
e Aztd F& g4 HEHE 2 o+ Ao Z12jub EDE 4
A EA(] mg/kg) T D EDE + A|LdHEEA(5 mg/kg) 9 gl
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8 A% A Azed Azw Ba 24l zadgn, U

VEGF-R}=f HRECONA] A PEEEof of o VEGHR-2 ¥ VEGF-#8 3% FZ
st oA

VEGF-vll 7} VEGFR-29] @43} W3] A EolA] VEGFR-29] o} ~EH
As AREE Fotd U9 #2144 Age Foh(25).  VEGF-
ol 7} VEGFR-2 #4138l PI-3K/AKT-9 & ME o]FS A A7vh(26).

ofN
e

e, Wy AMENAM  VEGF-fE AES AMEL VEGR-2 UREEY
g oz PI-3K/AKT A3 Tagojduh(27). wala, B ggxse
VEGF—f= Wz Mxo] ZHAe VEGFR-29] E4o] AldF e o 2
A ¥ =7 FE A Eo4olM el g lsol,
Algdegeart FE-&EH oz Wy M I VEGF-A= VEGFR-2 ¢14hstE
dEstA dardE & F Aok ®Ee, B dEAEd AdEEELd
osf VEGF-#=5 A% dze] @457t 2454 AFE A, &
4o A B ¢ %ol AlgHTEAIL VEGF-H% AKTY &89 dAA s
gardE B 5 A, ol Uiy Az AFE, ol % F2Ad AdE o]

50
e

el = AlgdeteE A7} HRECO| Al VEGF-73} VEGFR-2 2
VEGF-vll 7]l A1z ZA=zel &gt o3 % I st gx2EYY A5 E
AAgozHN Fg-gdHA AR HolFEo),

f

OFO
—1—4
e
ri‘i
E
pacs

m\o

©
=]

HRECS] VEGI 722 75 FYof ojst A/ FEL9] o5 77
& Al 9lof, VEGF-wi7l VEGFR-2 ZAshe Wiy Ao &4,
ofe, AL A FEH FA4H 2 du A4 FEH DS A
QATH25).  mEtA, B IHAER HRECO VEGF-AS T2, olF 3 K
Bl AAA, AFEHE2 F-Fd A HAEe 2. &
Sefl Al &Rl & 4 qLRol, VEGFe] EA Aol HRECE A dA-fa
vtEgAe  FolFE A$, VEFE Zu EET FE-§A FEE
BAsRAL, olw mixwel Hstel B4 W Azl s ojFo] vk
FHOR VEGFI Fr® WY AE Fro
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Z 9 golz A49s ZaAZD.  dew ARErY AgyIEs:
HRECOI A VEGF-§& o WEZ W@ 24g AAss 28 ads 148

g + o

HRECS 24 FZ(focal adhesion)E Z}RE= VEGF—+XE of4E /o] tf et
A/%L:%’%*Eéﬂ A A ZH

VEGF-A2 FAK 2 =A@ glgal Qabsle] &) FAdd =3HA
Aok g AgdgEAY adE F/HHoR xARSHAH. HRECE
AgdaExAe BHEA e EAA 9 50 ng/ml VEGFE A=stgich. Alx

A Al F-FAK 24 E ZEsEE A SEER UEWAAL VEGE-
5 HRECOIA #-FAk® HAYgM" =d4d FH4E F7EH(E 6B).
gy, 244 AL AgggdEzo o] AAsA AAHAG(E 60).
T, 2T AEE 8 F FAE Fgolr] AshA T Fd® wWo
g3 AN Jehgdm, ZeA a8 2314 AEA-FAF TEE HEE
F ddoy o e AdHeE HAJAH(E 6F) AlddeEtE 25 VEGF-
A= HRECY ZAEA AZoM -Zdd |y g F=EUE 9
T7HE g4 B8 H (= 66)

A AR ol ERA daks Amel #EE Wid Ax
gtaze g x7r AL ZAA7]a, HUVECChuman umbilical  vein

endothelical cell)olAl VEGFel <& Sx8 Ay Axe 54 2
21

Fide F7HA2HH(28-30). weka, B wHAEe ASHEHE2T)
AE HAEFAAN E23ERAS HEE WFAPORN HUVECA
ot gt mAE WAL F UeA AFE AR 1A= %
AZZAE ddFolr T2TEE] AIES W2 oWadd AL dgol
2 wzon oA 23 Pt okg FAE HAT(E 7A). VEGFE 1
N7y Fol Az sgloez  ARuE VE-AEHE gl o
EAXE R g E RIS (= 7B). VEGF-#-=+ HRECS] A3
AgtelA GIlEE A% Hoz F3lo] Role MED AHEHY G0l
ANggetE 2o o FEBHAD(E 70). ol A AldEERT]
234 Aol d-Zdd W g g HRECOIA el Alxt F A
AEG ZHRHOE AATS vEdY
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