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Frim

AL EPTIRTH R O ORNBEL A L U IR K o TR R Z 250 AT,
T Ze iy, EARIBRODEBRRIHIETT 223, ZORKEITILLTF O b
THd (Fig. 1), TOMIZ S IRERITIE T & &L, IRERED), WAREZ & O
REZH S TWD,

(A Ot — Al — REK — /il — KEE -
R — MR AR — YR — 7~ 7 U il —
PpREETAINE) —  tEehREILEE — B -

Fig. 1 HEROAFHIX
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N FZ2ERD, TR0 BIEICEMED A - 28 OMREME T L
JRUCHEET 5, IREKS ARSI ICHENEIL 2R L, USRS 2, 3
7e e & UCEIR, BPBE, #kPRE, M bE 28 MEE, Mk R A e R &
DD,

JEATTEEM I OMRAEIZ LD & RIS EIZR T 5 KW FRKROF 1
Lz TR, AARICEBWTESH, FREN, el REEE L THE
AN TS, BRBENEZEZOTA RTA42 (FE) 12k b e, THmpge
B ICHEIZ L2 A L, B, REZ I FTRIE D 2 &1 k0 HrhimE
FaUGES L IEIHIL 5 2RO EIERT 2 8L T 2HEETH S,
EEFRSIN TN D, [AFRFEIZL D KHBLHE SR RAZT 1) 2L,
40 LA EO AARNIZBIT DFAEARERIL. 5.0 TH DL Z ERHLNE o7,
Tbb, 0L EOHARANTIE, 20 A2 1 AOFIE TRANEDBENR WD Z
ClZ72 D, FETMNEOFIRIL, ARO@Y Il & & HIZHMLTn 2 &
B HINTHY . BARODFEEIC > T, A% ETETEE ORI
LZEmTREIND, LObEIROFE TRNEEZBSNTZEZED S B, 1
FRITRAE L ZW STV, 2o 1Bk E kol DF 0 #&N
[EICRE L TV DICHELL T, ZHAUCK SN TICHFEAEEFEZmI LTS A
PWRBNDZE BB M E o7, BRORAEODZW L IRROMEAIER L
<V BHEIO X 972 TAE=KH] LW ORI E< LY >2H 5, BNRES
ZERE LT8R b RR 72 iR TEHEMEDORNIESFET 5 2 & b HEL
D, IR R - BHNRIRIC > TR E WS fERMEZ D L THIG T 2
EMHEEDIRRD—2Th D Z LIEfiE N2,

PR BEIZIRE BRI &0 R @I E B S b 2 & T, Rtk E
(RRPBEPERLARREGE) 24 U, Ao AuUSEE R A2 4 U, ERERCIER 3



DLHEREMED H DR T 5, b bikE L ITHRMRORRTHY . £DH
AERITREF 3 R T CHEFIRAZCE 5, 2 OA IR IS B B A kN
(Primary Open-Angle Glaucoma ; POAG) (23 &5, I < —#oBE TIEAM
(CHREEZS ES- L. —Hpaicrb 2 P8 0m. IROW 2. B OB % 8BRS 2 7RI
JEME A HEPNEE (Primary Angle-Closure Glaucoma ; PACG) Z AT H2HA L H D,
Fo, AR OZIERAZ T 12T, IRENEFIC DL LT, Sk E
BN R o5 ERIRERNEE (Normal Tension Glaucoma : NTG) D HEE 3%
WELH LN E R ST, EOMITH LR, #RAICTHER I D RNRE S BUL
N T,

AR DZIR A 2 7 12 i, AARANOFEHIREIT 145 mmHg TH D |
XSO OFRE (FEAHERZEN 25 mmHg) #EE4 5 &, EFOIREX 10~20
mmHg TH 5, FIRFEIE, 1 HORTOLRANC XV £#T 5 Lo, EORHIC
IREER@E S R DMNE N ) RE =20, AAZERKEN, I HIZHAARTIE
IRIEIFAFICE S, ERUHMES R VT 0V, BEAEICSW TIREIC 8T
DR L LT, Fim, MR, T (e R ORE), AFE, (KA, JEH),
MEZREGHLNTHL, ZOLICEZ ORFPEHEICEELHV, IREN
RESHLTND,

RARKDPEA R LN ED N o ZARREZBLUE S 2RO —>2H -
TW5, BEAKRITERETEA S, MBI Z R TRIEISHAL, SRR 2%
Ty LAES LTS E D RmE - bHEH S, IR O ME ~jiti T < &
WIHEFE SR THER L T\ D (Fig. 2), BAKDOEADMEES NS, b LJIX
T E S, T ADEFET AU, IRIE RIS E S TR EV, £ D
e, RO & LT, EYRE, LY —IRIE FIRIER M TD



NTWDER, BF—HEL LTIREEZ TP D Z & TRNEOE(LEZRFSZ LN T
THEENTND,

E % RARE

FRARRMEEE BAREEHENDOXD
—BEAKDRHD KL —BEKOFREDIEN

——5 /

Fig.2 BEBADHH
http://www.hayashi.or.jp/disease/detail/c/2/i/72/7> & 25| A
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FERIEIZ B Z2WT 5 & AARTIEZHORAFERRIEN S ARIR OB T
RSN TW5 (Fig. 3),
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Fig.3 BEDRARIC & B IRE TR

R EEA 2 i3 2 RRH AN & LT, QISR BHEMTER, A AR o HE
T, ERERILKEERBLERR, 5L 9 MR 2> b O BRIt 2R S 5 X
KRR E LT T w22 7T oV BRI S D, ERREED D DFREK
T 2R S L HFNIRAED L AR I L E L LT ) Fa X ko LR,

H AR DIRFHE T IEAE 2600 (BHRREICR > TR Y, dEibitaodng
HVELRELTND, 209 HENEIGRIED 040 (RHRE T, 3%IZ 54 L
TW5, ABOTS TR L SARIGRIETIRET 522 LPHALNTHY, £
ToERIREL S 2 6 BT O LWBREDRRE, REPEENTWD, FAEIGH
ST HA O & DOPFH THEDLILDHERL oD, Fig. 3 Tas L7 kkFE
TEIEE & F72 2 IR DA O BHFE 8 5 1% DREEREETRD BN TV D,



FO—T, —HxNEERET D L BMEREOTD | IREZH#ET 25729
BRI 2L 5720, L L s, B ORNEIEERED SIRIC
K0 IRREATCE T HRERRME L 22560305, FOHEKRD—D& LT,
FHEOMITH A SN DPIEAIN D D, BIEHNERIRE ORARGHZ &7 > T
VBRI CTd 5705, Bk 018 ) BWEREIEDER TH Y . L4 invitro 33
LV invivo DWFFERCR S EE ST D,

ABFIETIE. (1) B LWERREF 2 A 2 BTG, FrZ R 6 0
B K AR & AR OUUMETIAR I B LT, 7 & BORERMER R 2 A
72 3WoLa T — U N RERITIEEMENL L. ZFEZEROIEA| % in vitro TR
ORI LT, (2) DT ITHRREMF TR EAF O LV | roscovitine (245
HLT, 3EHOTEIRETREER ZBE Lz, 3) —J7. fkINBEIREE D K]
A SN D0, BIEAZBR UIRICE LOWRIFEGH 2325 EoEEE & b
(ZELE SNDHPIEANCHSOWTHER L, BilEAl 23 £ WiFIRG oo, 7 41
S — D RIREAZ B L. BIEH 2 & Lok BRTRHREE & o bui 2 KB |2
a7,



BI1E JHXHERREREEIREZ B W3 RTa T —F U FNVIEERF RO &
FRANEIRERE ORI

HIH S

FkAFEIL, B RAERD 2 SN DR AR T L, RIUZE D fabRitE o s iR
CRTOEMERED —2THY  &MAT 7,000 5T AU EREELTHD
(Quigley, 1996), #kPFEIEIEDIFIK DO —>TIRERKAE (IRIE) AT+ 252 LT
U IREHIC S 2 MRS ENEE 2200 T, ROMET 5, IRED 1
mmHg & E X, FENBEOREITA 10-19% £ 5 & L TC% (Chauhan et al.,
2008), ZD7=®, HREZEZ T 5 Z & B hkNEIRI O —BINK & 72 5,

IRIEIE, BKDREAZR LR DT o 22 U CHREERUE TIEE AT HER S
NTWD, BAKIZIRAN~SREBRZRLZE R L, HOWVITEREDZHRLLT TS
TeDDERE LV EASN, BHREAZRTHIE~RAL, R~ ESh s, 7
KOPEHFRIL 2 DIFEL, B — 2 2 VAEEZN LI EREB IS LE D
TR 2/ L7 R BE AT D, B RROFHEEM Tk, FKD 80-90%(3 3%
B LTS ~BEH S D,

MMEFERF T O D 2 =— 7 RFFEE R > T2, 7205, (1) Milast~
MU w7 A (TR IR, VR, VL VIRID 25— ) X R0 8 (9
=0T 4T aR T F V) OEGETUEEREE AT 5 (Yun et al., 1989) |
(2) v~ NV vy AxAEZuras () —E (matrix metalloproteinase : MMP) 7 7
U— (MMP-1, 2, 3, 9) X MMP [H%E ¥ > /X7 & (tissue inihibitor of
metalloproteinase : TIMP-1) #7479 % (Alexander etal., 1991), 3) v/ v~/ 7 —
PO r I T 7 AV A h—3 & (Rohen et al., 1975) <> Hll i oD K BE 45 14

(Coroneo etal., 1991) ZH T 2 FENHEINTND,



AR DB Y | IREIZEKOEAR LIREEO AT A THEIS TR Y | #

’\

HEFEH ML O ULEIAE DAL T I ONT U ARFH SN TN D, RIZFEAFH
BN TR IREF R ICEE D SNEOFRIEMGRERN G £ 5, BEE
WAL THRTE STV D58 EDFEANIHEKEARZINE T 200, HLHNILSE D
RRTRABSRE H B A et S D HBMEM 2 L, BMs LI STy
2 HIERRAD R IR L TR <IERvy, 72, ERBOREKRHEZ (e S &
LEMIE R AN E RV TRELT ) T RA P UREER TN DICIEE
RN, T B DEMEF 26 2 KA O RMBEERE T TV D,

B AR EIEE CTdH 2 ethacrynic acid (Wiederholt et al., 1997; Gills et al.,
1998)., cytochalasin B ¢ L < & cytochalasin D (Johnstone et al., 1980; Johnson et al.,
1997). latrunculin-A & L < 1% B (Liuetal., 2003) Offiz, M 7 F LS
T % H-7 (Tian et al., 1998), Y-27632 (Honjo et al., 2001), ML-9 (Honjo et al., 2002)
D& B X T —PHEFENMIL B L LS ED LR RESNTND
IHNOREENEKRHELZREL, RETRESELZ LN AT T2 A
WG T & v & 72 > TV B (Tian et al., 1998; Wiederholt et al., 1998), L
7oy o T, MR E O FRER (2 B9 2 WFFE D3 /K O i R K DRI FE I 387
EEXBND,

A RE Z2 33 5 7 L LT 3 Roe = 7 — 7 U I AVEEERIENIR S
J LT3 (Finesmith etal., 1990) , AEIXf# 2 HI1Z in vitro THEARRIUNAERE & 5F
g2 ERARETH Y . SHEF ML Z W= 2B RRE R RSN TND
Thbb, B (1) FEMEMEEROMas~ N Y v 7 ADOFEARTH

. (2) KK (Finesmith et al., 1990). JT/i& (Thimgan et al., 1999). .l

(Eschenhagen et al., 1997). “Fi8#% (Yamamoto et al., 1996) D AIEGTEHRE. HrE LT

HIZHE L TWD, 612, AEOFEMIE (Mishimaetal,, 1998). 7 / »F&H



KDOMMET AL (Porter et al., 1998), MR AL (Raymond et al., 1990), 51
fkov 7 m¥ A k (Hirayama et al., 2004), #RHEFHHINE (Nakamura et al., 2002)
ERAWEIETYH 3 Roea 7 —7 U A VERIEIIAA S TV, U UIRfFin
1% (fetal bovine serum : FBS) (Borderie et al., 1999) <°J¥ & fix #4 # 5l K +
(transforming growth factor : TGF) - B;. bR MRS FEIK 1 (epidermal growth
factor : EGF). Ifi/Mi FERHEFHIA - (platelet-derived growth factor : PDGF) - BB |
e FEME B RESE A B S SIS K - (basic fibroblast growth factor : bFGF). fibronectin 33
L OF vitronectin & W o 2 EZ O E R T3 2 7 — 7 2 VI 2 Rt D
(Assouline et al., 1992; Nakamura et al., 2003), TGF-B1 /% Rho-associated protein
kinase (Rho-associated kinase : ROCK) <> myosin light chain kinase (MLCK) % {&4:
LU, U BRI IR M DOUHE 2 = 7 — 7 o 7 VISR VA IS TR R 2
FHAEWME LTS (Nakamura et al., 2002), & 521X, MRN T 7 icBb 5
KT8 A -7 7 F AT KD WUHEE & A 7 S0 o0 <0 il (2 F 59
HHEETRL TWND,

ARETIEL, 7 Z BROBHEAR ML Z Wiz 3 Row= 7 —7 U 7 Visa&is
Zflio T, ZHEESEOIEANCL D 27 =57 7V IGHEIHI 2RI L, 2 OULHE
MHEER SRR EICER L TWa2eat Lz, $72bb, MldkEs @ITEM)
DA TR WEGEIHER (E1EH) 28T 2LaMOREZ1T> 2L 2 HIgE L
7o

M ERAMEIR L OTTE
2-1 B
Ry a B E: i (Dulbecco’s Modified Eagle Medium : DMEM), 7 > K7

U B, #iAHz v FHSkO PDGF-BB, #lA#ix b FHIROD TGF-B1, A/LAR



— /LI U A7 — 77—k (phorbol 12-myristate 13-acetate : PMA), roscovitine,
tyrphostin (AG879. AG82. AG490., AG494, AG527. AG555. AG1296), /<,
U et H-7., © A A K—/L< LA 2 F (bisindolylmaleimide : BIM) 1,
chelerythrine chloride, ML-9, thapsigargin, LY294002, ouabain, BQ-123, BQ-788.
N®-cyclohexyladenosine, metrifudil. N°-(2-amino-phenyl)ethyladenosine. CGS15943
¥ L OV resazurin |X. Sigma-Aldrich (St. Louis, MO, USA) S EA L7-, Y-27632
IZ. Calbiochem Novabiochem (San Diego, CA, USA) 75 A L 7=, CP-55,940 1%,
Tocris Cookson (Bristol, UK) 7B A L7z, FBS 1%, =ik et (BITE,
T—F ¢ TRRREHIC ) (Tokyo, Japan) L VA L7z, B F~A1 o U hilktE
& cell dissociation buffer (%, Invitrogen (Carlsbad, California, USA) 7> SHEA L7z,
15-Deoxy prostaglandin J, (&, BIOMOL (¥i{£. Enzo Life Sciences (Z#r) (Plymouth
Meeting, PA, USA) X ) i A L 7= o
1,1’-Dioctadecyl-3,3,3’,3’-tetramethylindocarbocyanine perchlorate (Dil)-acetyl LDL
/% . Biomedical Technologies (Stoughton, MA, USA) X v g A L 7=,
N-(6-Aminohexyl)-5-chloro-1- naphthalenesulfonamide hydrochloride (W-7) .
ethacrynic acid, itrendipine, sodium pravastatin, simvastatin, genistein, Hoechst 33258,
IV RENNA ALy b resazurin B E N 4% X T RV AT VT b REEIRIZ, T
Sl TR (Osaka, Japan) & W A L7z, Cellmatrix (77 4 Jid B Sz mI s
Mo 1 BaZ—27 ) X, FTHE T F ok (Yamagata, Japan) K D EA L
72o /N7 AFEfER (Hank’s Balanced Salt Solution : HBSS) %, H /KB kk A
- (Tokyo, Japan) LV EEA L7-, 7 ZERERIZ., AbgiE & PEAFE (Hokkaido, Japan)
LA LT,

10



2-2  FEBRITIE
2-2-1 7 ZIRDOHGH LI BHERE AT AR D 2R E R AR & BRHERE AT A I O RS
#*

7 B ARER & JRE IR o THEIR, ATIRES N & AMER AR 2 BIFR L7z, [
MR Z Y X TEmm R ICHMEIE 6 V= DB DT v —T L — MIEE,
10%® FBS. 100 ug/mL O F~ A > U hilgiE, 1.25 pugmL O7 A7V > B
%% 1o DMEM £ 1D H T 37°C, 95%ZEX(-5%/R [ H A 100%i & D e T T
B LT, B5RBRG LT OE B %, [RIFRRR 0 BRHEREEY Sk DM (porcine
trabecular meshwork cells : pTM) 234k L, 80-100%F2E D =2 7 L= M
L7- 5. cell dissociation buffer (ZC pTM & /L F v —7 L — h i 5 FIES
225cm’ DA VT X —7 7 A THRER LI 72, A RIOEBRTIE, 2~3 {ROHkR
TR pTM ZfEH L7z, pTM (1, JERBEMEE 712 L 2 M0k & Dil-acetyl
LDL (T &% LDL SR DR G & OGBS T Tl FE L7,

2-2-2 7 ZBHEREAT FRORAIIE O RERR & [FE

pTM % 5.0x103 /7 = /L C 96 NI LF ¥ — 7 L — MMIHEFE#% ., 10%FBS &
100 pg/mL 4 F~ A > > Z & T DMEM O 37°C (95%Z&.-5% %1k 1 A . 100%
TEDORMET), —WBiks#E L7z, DMEM %&£ L, 5 pg/mL O (45 Dil T
ik I 7z Ac-LDL A& T DMEM T 5 I}, AR OSM: T CTHE L, K5k,
pTM % HBSS T 2 E¥% L 7=, 200 uM @ Hoechst 33258 % &1 DMEM T 5 4.
AR OSME F CHEE L7z, $i7 T, pTM & HBSS T2 E¥iFE L. 4% D37 7K
VAT VT b RUEHR % - CTEIR N CREE L7z, Dil & Hoechst 33258 D 7' 1
— 7 % F U R ARA S oSO CBEMEE (Tokyo, Japan) THI%E L7z, Dil IZ &
% e SE IR I & 550 nm, G & 565 nm, Hoechst 33258 |2 X % ¢ i e i

11



£ 365 nm, =GR 465 nm THEER L 7-.

2-2-2 7 A MHMEREH SRR E N e 2 T — A v VR I & A TR EEA DY
LEHIBTRIES

T AR KRD 1R a5 —4 L pTM ZKIE T TRA (Ix10° ff/mL) L. 24
Uz VDR NIINT ¥ —7 L — NI 500 ub TOREFE L, 37°C (95%Z25(-5% K L
B A, 1009%W8E OFMET), 1 RS LS b S, FvfkEdizas—4~
VEIZ05% L < 1%2%0 FBS A Y DMEM T 10°-10° M (ZFRHY U 7= 4 fl 3654 %
HEL, A 70 ARTF 2 T7E 2o ThOINTFy— U VIZHEFEFELTWEa T
— U TNVEIN L CRESE T, BilESEH 2 LT, KRR LT FBS
WZR2a 7= U FVOIEREERICA OGNS K D12k b, 37C (%K
A 100%WEE DSMET) | 48 el iR %%, DMEM 2l fRE | IUfE L7227
— TN 01% Y U AZ AL F Ly MR EERTYRA L, s n-a T —
PV E R L, NIH imagel.6.2 CY X 7= w2 5xfiifb U, SRR X
%37 —7 VORI 2 IR 2 F L=,

2-2-3 3T U VERR% OMIE TR O RN

pTM % 5.0x103fil/ 7 = /LT 96 7 = L DE LI ILF v —F L — MMIFEFRTL,
DMEM D¢ 37°C (95%Z25&-5% K e A . 100%IEE DSMET) | —BiksaE L
7=, 3% DMEM Z Y & . 0.5%0 FBS A Y DMEM T 108-10°M (ZFE%L L
AR ZFR T L— MWL, SHIC48 IR Lz, S0 Uil
T2 20 uM L3 XY v & ETe DMEM I X #i % T2 REfA o F 2 _— M &,
WEHRE (IR 560 nm, HOEIE 590 nm) ZEOERIEM L — b U — & —

(GEMINI EM) (Molecular Devices, Sunnyvale, CA, USA) L. Z Oz 58 % fifi

12



AFOEIE L U ClafEE R 2R U,

2-2-4 T —FZ OHEHR & REEHFAIRNT
BRIEHI D 2T — 57 7V OIHEIZ kT 5 50%HH]= (1Dsg) 35 & UF 50%##
fafEEsR (LDs) #H4HH L, 3 00Oh T2V —IZH LTz, T72bb, (1) #
M FErE 2R &9 SHEEFIN 25— 4 o Z L OULHE 2 306 L 72354, (2) LDso 1
N100uM UL ETHY | voa T —7 U F DIt Il L7254 . (3) LDso fE
25100 uM LL R TH Y o3 T —57 IV ONHE 2 3 L7288 lc LT,
AEOT —H XV Student’s O tH-FEZITV, fERE 5%, 1%, 0.5%

KETHEED D LHIE LT,

B3 FEBRE R
3-1 7 ZHRHEREH ORHIIE OHERE & R E

7 AR DA U 7oA AR O SR B RE R 1T K D e LT & T A R
MEAE RS 2N s TRRB R Z L CREE Z N7 ORI 2 IR ISR LT, 4+
AL CE MBI BEREE T, S8Rk DIk 28 LT /= (Fig. 4A) , Hoechst
33258 |2 & VW Bk EOE THBIZE S (Fig. 4B) . pTM (2 LDL SR 8L
LCW% Dy, Dil CTHEEk &7z Ac-LDL & W=k & B2 1T - 72 i, AREDH:
STt &7z (Fig. 4C) . Fig. 4B & Fig. 4C OBIZSFE R LV | HENTEE TS
HIZHIIEA pTM Th 5 Z & A itisk7z (Fig. 4D) . AR, ZOHETHE
pPTM Z W CHFEEER 21T o 72,

13



Fig. 4 Identification of Porcine Trabecular Meshwork Cells (pTM) by

detection of acetyl Low Density Lipoprotein (LDL) receptors and nuclei ;
pTM were cultured in multi-plate wells.

A showed spindle shapes by phase microscopy. B and C showed fluorescence
micrographs of nuclei and 1,1’-dioctadecyl-3,3,3’,3’-tetramethyl
-indocarbocyanine perchlorate Dil-labeled LDL, respectively. D merged image of

both fluorescence pictures.
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32 T HBMEREE BRI E e 2 T — A v AVEE R IR & A TR A DY
LGEHITIESES

BRERANC LD 2T =7 P GEIRIER 2 Bt 25, 2 7 =705
JAZ A U 7o SRR AT 00 FBS I K 2 UNAEEH s L, M3 2 FBS 0=
IR ZRE LTz, FBS RIRIMDGE, 27 =7 7 VIUEER R <G 6
n7gmo7- (Fig. 5A & 5B), —Ji, FBS ZUsNT 5 &, IREKTFN /2T — 7
PGSR BTz (Fig. 5A L 5B) FBS & [AEEIZ ,PDGF-BB Z# R4 % & |
BERIFN a7 — 7 U FVIEERFRD bz (Fig. 5A & 5B), 407 — 37k
LT3, TGF-p; X° protein kinase C {&MEALFTH 5 phorbol 12-myristate
13-acetate (PMA) & [FIERDOIEANGRO H v, LU F D IFEERTIX FBS W&

1T-72,
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. I. . \ . .
.

without FBS with 0.5% FBS

none 10-° 108 10”7
Concentration of PDGF -BB (molar)

150 /\{ 120
1 100
9 100 1 80 g
3 £
u“— i 8
: i} 60§
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1 20
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— +
none 10-10 10° 108

Concentration (molar)

Fig. 5 Effects of FBS and additive PDGF-BB on contraction of collagen gel
containing pTM cells.

A showed representative photographs of collagen gel stained by crystal violet after
48hours culture and effect of PDGF-BB on both concentration of FBS-stimulated
collagen gel contraction and viable cells. Various concentrations of PDGF-BB
solution were added and cultured on collagen gels in the presence of FBS at
concentrations of 0.5%. B showed the areas of collagen gels were measured and
data were shown as % of collagen gel’s area without FBS. Open columns were
0.5% FBS-stimulated contraction and solid columns were 2% FBS. Simbols, “-” or
“+” were shown with or without FBS. Solid line was shown as cell viability (%).
Data were the mean + SE of triplicate. *P<0.05, ***P<0.005 versus 0.5% FBS
alone, *P<0.05, **P<0.005 versus 2% FBS alone.
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0.5%® FBS f£1E T 107-10° M D~ @ protein kinase PR3 25 /1 L CHigt
L7z & 24, 10%10°M OFiPH T = T — 47 2 7 VI 240 Lz, L L72ads b,
2% FBS AFA(E T Tl Z oM EM 239855 L 7=, 51 213, ROCK BLE D Y-27632
(Z10°M T2 7 —47 VIR & il L. i e i e o 7
(Fig. 6A) ., Cyclin {174 kinase [HZEFE D roscovitine (Fig. 6B) < tyrosine kinase
FH. 7 3£ o tyrphostin AG879 (Fig. 6C) # Y-27632 & [AIERICHIARIZ kT L CHEMEE /R S
P a7 U VIE 2N L7z, PI3-K BLESK O wortmannin - (Fig. 6D) ¥
X OVPKC BEEZH D chelerythrine chloride & = 7 — /7 > 7 /VIAE Z 401 L 7= 23, F
Jam %~ L7z (Fig. 6E), 7 —ZIF3/R L TW R, MLCK [HEZED ML-9 X°
Ca?*-calmodulin {EfFPEAR 2R P = 25 5 — P EH D W-7 O protein kinase [

LT =7 VIR A L 7R o 72,
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Fig. 6 Effects of Y-27632 (A), roscovitine (B), tyrphostin AG879 (C),
wortmannin (D) and chelerythrine chloride (E) on collagen gel contraction
induced by 0.5% and 2% FBS and viable cells.

Various concentrations of inhibitors were added and cells were cultured on
collagen gels in the presence of FBS at a concentration of 0.5% or 2%.The areas of
collagen gels were measured and data were shown as % of collagen gel’s area
without FBS. Open columns were 0.5% FBS-stimulated contraction and solid
columns were 2% FBS. Simbols, “-” or “+” indicated with or without FBS. Solid
line was shown as cell viability (%). Data were the mean + SE of triplicate.
*P<0.05 versus 0.5% FBS alone, "P<0.05, **P<0.005 versus 2% FBS alone.
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Na', K'-ATPase FHEHE T > THIRIE & L CTHERARMH 41T 72 ethacrynic
acid & 10°M T=a 7 —7 > 7 OVIUE 2 3 L 7= (Fig. 7A), Ca™"-ATPase fL#E 3D
thapsigargin (Fig. 7B) <° 3-hydroxy-3-methylglutarylcoenzyme A (HMG-CoA) [H%E
HCEIBIMAETGRESK D simvastatin (Fig. 7C) bIREEKIFRIIZ =T — 5 7 VLA
AN Uiz, L LR 6 7 — X 3o LTV W23, Bk @ chelerythrine chloride
kR, MW EMELZ R LT, 7T —FIIR L TWRWA, RARYT AT T

— PRHE I CHUE I D papaverine 1X 2 7 — 47 L 7 VIUHE & J L 72 v o 72,
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Fig. 7 Effects of ethacrynic acid (A), thapsigargin (B) and simvastatin (C) on
collagen gel contraction induced by 0.5% and 2% FBS and viable cells.

Various concentrations of inhibitors were added and cells were cultured on
collagen gels in the presence of FBS at a concentration of 0.5% or 2%.The areas of
collagen gels were measured and data were shown as % of collagen gel’s area
without FBS. Open columns were 0.5% FBS-stimulated contraction and solid
columns were 2% FBS. Simbols, “-” or “+” indicated with or without FBS. Dot
line was shown as cell viability (%). Data were the mean + SE of triplicate.
*P<0.05, **P<0.01, ***P<0.005 versus 0.5% FBS alone, *P<0.01, **P<0.001

versus 2% FBS alone.
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TF vy A2 ZRIRT S = A b @ metrifudil 1% 10° M T2 5 —4 L ALY
fa 2Bl L7z (Fig. 8A), T —XIIR&72W, 77 /v A3 ZRIEKT T=A
k@ N6-(2-amino-phenyl)ethyladenosine <°CHERINII T 7 /) ¥ VAR T T =& |
T 5 cyclohexyladenosine & = 7 — /4 7 VI 2 i) L 7=,

B A RZRET T=A h® CP-55940 (Fig. 8B) - Kt U &
BKIEAT % T=2 kD BQ-123 (Fig. 8C) b 10°M T= T —4 o 4 )LIUHE % #1
fil U722y, MIREEDS RO i, T —Z IR IR0, K-ATP Fx r/L7 o
v —THLEERE T3> glibenclamide = Ca®*F v %7 10 v h— CTRREHKD

nitrendipine |X85\ 2203 & 7 — 57 L VG % i L 7=,
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Fig. 8 Effects of metrifudil (A), CP-55,940 (B) and BQ-123 (C) on collagen gel
contraction induced by 0.5% and 2% FBS and viable cells.

Various concentrations of inhibitors were added and cells were cultured on
collagen gels in the presence of FBS at a concentration of 0.5% or 2%.The areas of
collagen gels were measured and data were shown as % of collagen gel’s area
without FBS. Open columns were 0.5% FBS-stimulated contraction and solid
columns were 2% FBS. Simbols, “-” or “+” indicated with or without FBS. Solid
line was shown as cell viability (%). Data were the mean + SE of triplicate.
*P<0.05, ***P<0.005 versus 0.5% FBS alone. “*P<0.005 versus 2% FBS alone.
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HAE B AAEI ST 5 colchicin (Fig. 9A) <Ol U » FRLEERILERK TH D5 A4
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Fig. 9 Effects of colchicine (A) and okadaic acid (B) on collagen gel contraction
induced by 0.5% and 2% FBS and viable cells.

Various concentrations of inhibitors were added and cells were cultured on collagen
gels in the presence of FBS at a concentration of 0.5% or 2%.The areas of collagen
gels were measured and data were shown as % of collagen gel’s area without FBS.
Open columns were 0.5% FBS-stimulated contraction and solid columns were 2%
FBS. Simbols, “-” or “+” indicated with or without FBS. Solid line was shown as
cell viability (%). Data were the mean = SE of triplicate. *P<0.05, **P<0.01,
***P<0,005 versus 0.5% FBS alone. *P<0.05, “*P<0.005 versus 2% FBS alone.
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Table 1 (21, &HEEAID =2F — 757 7 OVIHEIZ XS 2 50%HH] 5 (IDso) &
50% AR E S (LDso) OB HEMZ £ LT, ZORER, 3 2OH T A Y —ITh
EINDZEMTEl, Z7A—7 AlliFMilEE 2 2RSS Tas—F o7
e 2~ T HEA AR L (IDso<<LDsg). £ DH T% roscovitine, Y-27632 3 L}
tyrphostin AG879 | X158V \EME 27~ Lz, 70— B IZiZb 30720 6 OMila &
AL TCa 7 —5 U FVIUE &9 3841038 L (IDsp<LDsp). simvastatin, BQ-123,
BQ-788 (- RtV U BRIKB 7 ¥ =A% k) ., LY294002 (PI3-K [HEHK)
LN CGS15943 (FERINMIT 7/ U2 /KT T=ZA ) B@gLli, Z1—7C
TR EEE R L Ca T — 7 U VI & R 9 3EAI 23 8 L (IDso>LDso) .
chelerythrine chloride, 77 % B 035%24 L 7=,
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Table 1 IDsy and LDsg values for various inhibitors of collagen gel contraction

by pMT cells.
Compounds IDso with 0.5% FBS IDso with 2% FBS LDso
IDs0<<LDso
Roscovitine 1.23 7.50
Y-27632 4.40 6.06
Tyrphostin AG879 5.91 8.19
Ethacrynic acid 2.64 >10.0
Metrifudil 6.09 >10.0
N6-(2-Amino-phenyl)ethyladenosine 9.65 >10.0
N6-Cyclohexyladenosine 10.0 >10.0
Nitrendipine 9.65 >10.0
Wortmannin 10.0 >10.0
IDs50<LDso
H-7 5.78 9.65 >10.0
Sodium pravastatin 10.0 10.0 >10.0
Simvastatin 2.07 4.04 >10.0
BQ-123 3.56 8.93 >10.0
BQ-788 3.05 7.88 >10.0
LY294002 3.98 10.0 >10.0
CGS15943 2.28 3.00 >10.0
15-Deoxy prostaglandin Je 3.21 7.33 >10.0
IDs50>LDso
CP55940 2.51 6.80 7.84
BIM 1 2.57 3.40 7.21
Chelerythrine chloride 0.49 0.44 0.52
Ouabain 0.06 0.36 0.07
Okadaic acid 0.08 0.07 0.05
- without cytotoxicity (x10° M)
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7 SR BRI A W 3Rt a T U SVERRIE AR L 21
SRROEF 2 T a7 =57 7 VIEEIH 27 L, MileEte S22
— 7 7 VIUHE & B9 5 KA (roscovitine,  Y-27632. tyrphostin AG879.,
ethacrynic acid metrifudil . N®-(2-amino-phenyl)ethyladenosine .
N°-cyclohexyladenosine. nitrendipine. wortmannin) % &L L7z, Z® X 9 7235
PSR R S ME 2 o & FRRHERE AR > © O KT M A R S D ATRetEDR B 5
EFZEZBND,

ABFFETIE, FBS & PDGF-BB 73 =1 7 — 7 7 VILE & e S B 7203, £ 0
ftlZ PMA X° TGF-B1 IZ b [AERDIREE N S 5 Z & 27 — X2 LTy
DHER LTV D, pPTM ND PKC 250D H A b A U NEM LS ES Z &n
WE SN TS (Alexander et al., 2001), Y+ b H A VU BRRIZFEITHE ST
5L PKC ZiEME L S8, SRHERE AR 2 D0 S8 2 FIREE DS RIE STV D,
PKC [Ziila i, AU, R#h, HhE, /b, BREg L 7 h—v RS
RBI59 252 L3S TH D (Newton, 1995; Newton, 1997), PKC ([ZIX7 A V7
+—LDBFEL, PKC-a, -Bl. -B2 & A @ conventional & %\ i classical PKCs,
PKC-3, -&. -n BL T 0O @ novel PKCs, PKC -, -1, -u B LU v ® atypical PKCs
D 3 DIHESNTNDLN, EDT A Y T — 2N aF—5 7 VIEICE S
T LMK TH S (Mellor et al., 1998; Dempsey et al., 2000), Ca’"{& {71 PKC-o.
L Ca® JEARAFIE PKC-g 2SERAEFE B HLAR-L BRI 12204 LT % (Wiederholt et
al., 1997; Gills et al., 1998; Thieme, et al., 1999; Khurana et al., 2003), Z i1 5 PKC 7
AV T F— LHEIDNER OB LR BRIRRE ORI 2 00h Liv7ew,

a7 — 7 VG A 3 L 72 Y-27632 (ROCK BHESK), H-7 B L OV BIM |

(serine/threonine kinase BH# %K), tyrphostin AG879 (tyrosine kinase), LY294002
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(phosphoinositide 3-kinase : P13-K FHZ3E) | roscovitine (cyclin-dependent kinase : CDK
PLEESK) DT, Y-27632 & tyrphostin AG879 (2 OWCITimEIZ b Bp 5 EBR 7
ETHAE SN TEY  (Wiederholt et al., 1998; Stumpff et al., 1999; Koga et al.,
2006; Ramachandran et al, 2011), AEIOAFIERE & —F LT 7z, Y-27632 |L 7]
W7o ZRE D 28 (b (Rao et al., 2001), MLC @ U »F2{b.dJEES (Thieme et al.,
2000) . 77 F U ROMERS L OBEREZE O E (Honjo et al., 2001), in vitro
TIRBRIEBW R 2 Wiz v a— VIR O ES 279 2 LB HE ST
V5 (Honjo et al., 2002), = 7-8#iRIZ CTHEKREHIEHECIRE FRAEM 2792
EHHE I TV D (Thieme et al., 2000; Honjo et al., 2001; Rao et al., 2001), 4 [A]
D IR LY | Y-27632 132 R S 3 7 — 5 o VG 2 i L 7= 2
b T LWERB 24 L. BWEROD 72 0GR BERERE OEMIZ 2 D 5
5T LAVRIR S LTz, BUE, REROVERBET 2479 2 355025 B K TR R R B
BEZH D,

H-7 B X OBIM | @ X 9 72 Serine/threonine PKC FHZEZK ¢, . Y-27632 & [AlEEIC

\

AR RE D ZA LM B OFET 23589 5 Z L AHE SN TS (Gills et al.,
1998; Liu et al., 2001; Khurana et al., 2003), Z L5 OZALILERE B ECEWIR 2 H
WIZAFZE TR ORESLIRE TR SELIERDO -2 LEXALNATND
(Tian et al., 1999), L72>L7223 5 Y-27632 L 720 . AEOHZE LY 10°M LIk
DRETa T —7 7 VIHEZ I L7223, % O IR EEn 542 2
EMMRIB STV D, Blld PKC BLEZETH % chelerythrine chloride & =7 — 747
VUG % 50 < P L7223 H-7 B L OVBIM | & ARk e B 595 2 &
P4 Bl B B X 0 R S 7z, Chelerythrine chloride 23R R BAE A & 774
WE TRV AT FAKE 2RSS T2 2L REINLTVD
(Wiederholt et al., 1998), #ilaEitt: 2 ~3 & DD, PKC FHEHK b kARG A D
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BEAHIC2 0 5 5 2 EDNRB I LT,

ASEIOMERMRE LY, 27— 2 7 VU % #ifil L 72 tyrphostin AG 879 @&
A S U < XIREICBIT 2 #5134 Ot S Tunzeny, —J7, Bl tyrosine
kinase FHLE 3K C & % tyrphostin 51 33 &2 OY genistein 23 77 /L /N 22— U2 K 5 2 i
HMERE RS T OISR 2 il -5 Z & s S Tu % (Wiederholt et al., 1998),
L2rL7e3 6, fEx O tyrphostin 23 FE/KIEH Z R L2Vt & & 5 (Volberg et
al., 2002), 4 [E D FEERFE R Ci. tyrphostin AG 879 LLAF O tyrosine kinase [H. 2 3K
X3 7 —7 2 VUG & Jill L 722> > 7= (genistein, tyrphostin AG82, tyrphostin
AG490, tyrphostin AG494, tyrphostin AG527, tyrphostin AG555 33 L U tyrphostin
AG1296), L7=73- T, tyrosine kinase P S A ENEEIAIRIRIZ/R Y 5 D05 D
T8 LIZ BRI 72 <0 ABROMIEZFFIZ 2T 720,

CDK BHEFETH 5 roscovitine NBULE £ TITHRNFEMFIEIZ IS S L7z & 23
72, SEIOFEBRFER LY, COK DSHMHERH LA O IEshAE 2 4 2 2 & 23
RS2, BNROE Y PKC FLEHER ROKC FLEHE & ARk, 81 LV k&
RIREIZZRD 552 &M 5, PI-K [HEHK TH D wortmannin <
LY294002 & =2 7 — 7 7 VI 2 B0 L7223 & DR O —ERIC Al w23 BY
g2 Z LR ENTZ Lt | BRHERERTRERR O IHE I 3T PIB-K 23—
BT EBHLMNERST,

—7J7. Na*, K*-ATPase [H 3£ (ethacrynic acid 3 L O ouabain), Ca’*-ATPase
FHESE (thapsigargin), HMG-CoA = el [HE 3L (pravastatin 35 L UF simvastatin)
b 10° M ORRE T T —4 v VI Z il L7z, #1x1%, ouabain IX= 7 —
7 VIR A R < Bl L7e s, sV E A R L7z, ethacrynic acid 35 KX OY
ouabain 23 HHEM AT IZ 1T 2 MR B L CIRE A TREEE L Z LM BT

575 (Xuetal., 1992; Johnson et al., 1993; Johnstone et al., 1997), HA{E F TIZULHE
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MHENC B3 2 WA 1X 72\, Thapsigargin & = 7 — /7 o 7 VIHE % 58 < 3R] L 7223,
SRR EE B 595 FOVRIB X -, Simvastatin @ X 5 7R IR D E A
ZF R AT =5 VGG R < #0 L — 5 KEEPEO ® v pravastatin (2 &
a7 =0 VRIS NS E BN E o, L LR s, IEE
PEDE WA Z F O RWEMRIISMIEENRE G425 Z LR sz, &l
2 HF U EMRICEAT DN |ME S TWD, Bl 2 X, a8 A #n s
(Wilson et al., 2004) <CEBHE (Klein et al., 2003), H AR (Smeeth et al., 2003), R
WHiI (Fraunfelder et al., 2004) (Zxf L CA X FUHENE E@WE STV 5,
Flo. AFF U EMRBANART U7 B3 TIIMARER EOMBRERME T LT
W% (McGwinetal., 2004), L2>L. IREFME & A& F U FHOBEMENETZH L
& 7o TR, ROCK PRESKIC & % rho DIEFEHIARNTEMAL L Rtk V7 L
=/ &% rho DIEMAL 2 2 2 F AR HEERISHNH] LT, 25 < IREFAENIC
B LTWAHDOTIT 2w eHRZIN TS (Laufs et al., 2002),

T REV Y, TT /vy, BT E A RZREOT I=ANT o2
= A b b BHERERT ONGHE 24032 2 & AAHEE STV S (Choritz et al., 2005;
Stumpff et al., 2005), =2 K& U -1 (ET-1) 1ZARIE I L OBRMERT: A5 HELER 00 e ot
FRIC6 L C HMEDOMER 2779 72% (Lepple-Wienhues et al., 1991; Taniguchi et al.,
1994) . A MIOFERTIX ET-1 ZB/EKT o # T=Z2 FTH D BQ-123 B LN ET-2
SERT 2 A=A N ThD BQ-788 XN T L h 1 T — 7 L F VI & #ifil L
72,

7T AFIRERIRILGTIC N L TRET 2 HE/RE SN TWD, 7T /v
YALZRIRE A2a IR T A= 2 FBFEAREAOIH S L < I3EAK O
HEIZLVIRETRESED Z EnfE STV 5D (Crosson et al., 1992; Crosson et

al,, 1995), L2>L., EMERIERETIIAATHL, 77 /T A=A MNRT T
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)V URBRIEGT D 2 LT MMP-2 28RBS /WA E A, K A (Rt
SETWDN, b L ITESERMEAFHEEZ IE ST TH 0 TIZ W e o
BENIR ST D (Shearer etal., 2002), 7 > B A RZRET T =2 MR
B2 TRSE2ZEMMESNTHDEIN, B FEARHEZBEIE TS &
#Z2 5 TW5 (Beilinetal, 2000), > FE ) A REZFEET T=2 NI S8
PRABEIG IR 220 5 205, IRE FREIEM & it 2 o 2 ot S5 2
EMIEHIZEHEL . BRF A TRABIERIE S L TORBIZI L TWRWN
(Jarvinenetal., 2002), £ 4> F v/ (LG LIXT RO N T AT v RV
BEIOKATP Fv x/), 7 RLF U 2K (akB). GABA &K (A~C) .|
TURL T T T PR, RN BRI G 2T7 A=A M7 2 A
= A RBARIOD 3L = T — 7 ERIE TR RO A R S o Tz,
VLEX D 7 2 HOREAHERE R 9 O SREER A e O ARG R 1k LUV 7 |k
PRAERE M 2 W e 3 ot =2 7 — 7 U I AR iEZa L LTz, [AiiE%
WTHEFRIEAN A2 227 ) —=27 L, CDK [HEH (roscovitine), ROCK [H 2K
(Y-27632) % D45 kinase [HEIE, 77 /7 o Ve BAKEBNEE (metrifudil), 7 >
B A FEREEIEE (CP-5594) % DAl BRARMEEN A CHE i = 7 — 7 v
TV O Z W95 2 & 2 52 Lz, R roscovitine [XARMERE T &R &
T 2T TN OIE TR I L7 Z S ITEBREWE R TH D, L7H

ST, RETIE. roscovitine [IZHOWTEELL BT A 2L L LT,
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%28 Uy FERIRER L ORBHEE MRS 35 cyclin K77 Kinase
RHZEZE D roscovitine D IRBR AR5

FlE WS

Tk B DIFTL 3 HEIZ I T KRSy 2= IR RS B BB A kN R (POAG) @
BRI, BRHEFERERR OB RN NS A L P B LICER T2 L Ehbiv T
%o & <ITL MERISHE, BUEFERAARIC I U DSt~ R Y v 7 2 OREAR
MER L., Ml ERERS 7 BEOBENMET L TWD ZENERTH D &
£z BHILTWS (Liton et al., 2006), Z DFER., FE/AKFHE CTOEKPEH 2N H
(AT T | BAKEAR L FERREONT CARTEL, IRERFEEDL EEZXD
T 5 (Leske, et al., 1995; Gordon et al., 2002), & 512, RE EHIC X0, Bk
ANV A, M, BUEFEME, MaEA N LR EN RN Y | TH
MRS E D EE 2 BTV 5 (Yasukawa et al., 2001; Shimazawa et al., 2007;
Masuda et al., 2010), L7z23>C, HRE FRAEMAZT T, lx DA ML X
THE S MR RE T O M fEE (2 L TR0 T 5 2 & D3Rk PRI RE
AV SVAS RS AV (R

Z 2T, AIE TR L7z b . CDK BHEZED roscovitine 737 & H1 R Dk
MO 25 — 7 U FAEERIETa T — 7 7 VIHE 2258 < i L7z 2 & 2»

 IRETESEAKE 22 S 2 TRt s S, fxOA KL X
(Katchanov et al., 2001; Kato et al., 2003; Byrnes et al., 2007) (Zxf L CTHEL LA L.
7R b— 3 A0 B (Knockaert et al., 2002; Rashidian et al., 2007; Timsit et al.,
2007) IZHEHPHDH CDK 7 A Y 74— AL TdH5H CDK2, CDK4 & CDK5 %
roscovitine 23PHET 5 Z L AWME I TWDH, ED7=8, roscovitine 73RBS
HiAAESE ISk U CIREN R A b 72 b3 L HIfF S5, Roscovitine (% R & S IR
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D7EIEKDID, FT AV ~—IZL 0 B EHERERT EEZDOND,
FEER. M T D IRESNIR DRI > TV D T ERHE STV (Menn
etal., 2010), =D 7=, HLE T FefE Mt fififa sl 5t L C b RkROME]A]
WD EHERIND,

AETIL, roscovitine D7 A Y ~—IZ XD EH 2T X OIRE FREIEM &
B AR B IC B 1T D A b L ARREICH T HIERZ RS LT,

F2f EEM S L OTA
2-1 KB

D=2 —Y—7 v FAG YT X (25-3.4kg) 120l 7 X AKX &4t
(Nagano, Japan) X Vi A L7-, Association of Vision Research in Ophthalmology
(ARVO) THAGRINTWBIREHAMERICI T DEMERH O T A X 2 ATHE i
BL. UL FOFERIHER Uiz, 7, 12 KR OBREY A 7 LT (8] 8 IREIZ AT
w8 KFIZWHIT T 5% A 7 V) THBY VX %E L7z, Roscovitine ® R 74
~—IZ. Sigma-Aldrich (St. Louis, MO, USA) 7>5 A L 7=, Roscovitine ™ S 7 A
v <~ —I%. EMD Chemicals La Jolla (CA, USA) HHEA L, R =FL 7Y
=1—/1 4000 & tunicamycin (%, FiyElizk T3NS 4t (Osaka, Japan) L D EEA L
T XTIl A R RARIE (P4 T4~ — L AR IK 0.4%) 1,
RS B A SRR ZEAT (Aichi, Japan) X W A L7z, ~ 7 A SR D MR ARRE
HikkAMAE (RGC-5) 1. UNT Health Science Center @ Neeraj Agarwal {& -+ (Fort
Worth, TX, USA) (Z L v it 5 X7, DMEM X, 74 7 A 7 A 7 &4t (Kyoto,
Japan) K VWEEAL7=, 7/ a—ARED DME, Hoechst 33342 33 X U propidium
iodide (PI) IX. Invitrogen (Carlsbad, CA, USA) LY iEA L7, FBS (%, Valeant

Pharmaceuticals (Costa Mesa, CA, USA) LYV ALz, "= U XML T |
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<A v, BEREEMR S (IR IIE A S AEITE 2 2RR, Tokyo, Japan) &
DEEAN LT,

2-2 B W 2 VIR E

Medtronic Xomed Ophthalmics (Minneapolis, MN, USA) @ Model 30 Classic
Pneumatonomete VT, U FOIREARE Lz, IREREORNT, Bk
HFICHELC THF ¥ U 7 L—3 3 & FEE L 72, Roscovitine D 7 A ' ~—13 4%
DAY =F L7 ) 2—)1 4000 KIEHIIEE S, 0.1%DOREZHFH L, LT
DIFEERIZHH L7, Roscovitine D7 A V' ~—% 50 uL + 27 FOLEARIZ A
IRL. IRTHLAMRITIT 4%DKR Y =F L7 ) =—)1 4000 7KE K % [F] B
IRU7z, 1I3HRICHRIRL ., RHRME 5 R £ CIREMIE 217 o 72, IRERIE S 2 BR
(ZIE, AF T T g A R SRR TR TR A B L7z

2-3 RGC-5 % 7= ifies% « il 7' /L = — % (oxygen and glucose deprivation :
OGD) A kL %

RGC-5 |% 10%FBS, 100 U/mL =3 >3 LTV 100 pgimL BF~A o %
“ie DMEM T 37°C (95%ZE % -5% R4 77 A . 100%W% DS F) T L, 3
72V L 4 HREMEIZ B U 7 AUER LR L 7=,

OGD A b L A CIKEeF Ml S 4 FHE Lz, J7bb, 2.0x10° /7 = LT
96 XA /VF ¥ —7 L— MMZ RGC-5 Z {fdifk, 37°C (95%2%X(-5% K 77 A , 100%
DS T) T 24 HifE5#% L7z, OGD A h L AL/ /v a—ARE D DMEM
THINLZ BEvE ., [Fl DMEM (2B & #X C, KEEESMT (94%%E F-5%/ 4 77
Z-1% iEHE) TEHIZITC AFFRIEEE L=, K T#.45mg/mL O 70—

1% FBS Z &t DMEM (2B & #12 T, JTTORFESM (95%225K-5% KT A |
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100% %2 £ DS T) ICE LT, 37°C, 16 FrffBNEEE L7- (BB E1L),
Roscovitine M7 A YV ~—% OGD ALEZIZIIN L, 16 R #E% OMnALF

RuaEmLi,

2-4 RGC-5 % F\ 7= tunicamycin &5/ a2 k1 &

Tunicamycin #FHE/ MU A P LRI LV HIREELZFHE Lz, T/hbb,
1.0x10° /7 = /LT 96 X )V F ¥ —7 L — NI RGC-5 % #&fli%, 10%FBS,
100 U/mL ~<=3 U >33 L OV100 pg/mL 4 F~ A & > % &2 DMEM ©37°C (95%
725 -5% IR BE T A 100%7E D SAET) C 24 FFffjE5#E L 7=, 1%FBS & roscovitine
D7 A Y ~—%5T DMEM |ZE X #i 2 T, 1 KFEE#E%. B 2 pg/mL
O tunicamycin {2725 £ 91296 XAV F ¥ —7 L— M AT 27 RERELB LG &

Liz, R THROMEFRZER LT,

2-5 Hoechst 33342 & propidium iodide (2 YY)

HE A 17 O FFMHIE Hoechst 33342 & propidium iodide (P1) (2 & 2 —EY(t CTfT
72, Bk L7z OGD A kL A & tunicamycin #%E/MafA A ~ L A % roscovitine
DT A Y~ —4F+E F RGC-5 ([T L7=#. Hoechst 33342 & L <& Pl & #&
BESUM H LT 15 uM Iz b K9 96 "I F v —7 L— MIIMAT15 %
R L,

JibEL s & 360 nm, H YL K 490 nm THLEL R HE /e Hoechst 33342 1357 o«
LA — (DP30BW, # U v 3 A#k&4) (Tokyo, Japan)., btz 535 nm., ¢
PE 617 nm CEIZRATHEZR PLIXHOE 7 4 L & — (U-MWIG, 4V > X 2Rk E D)
(Tokyo, Japan) % #&75 L., S CBAMEL (IX70, AU v AR &4E) (Tokyo,
Japan) CH#IZZ L7=,
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2-6 AT F A ALER
T HITEE S AEYERE S CoR L, SAS Institute Japan #R=U&4Eo Stat view
(version5.0, Cary, NC, USA) Z#H\W\ T, XD H 5 t-FEH L < 1% Dunnet ® t-fi &

12 &5 ANOVA THEFHIENT L, fERR 5% /KETHEZH D L HE LT,

E3ET FEERG R

31 EH T Y X OIREIZXE T 5 roscovitine D 7 A YV ~—D/EM
Roscovitine D7 A > ~—ZIEH U F~ iR L7286 OIRITEHES %2

Fig. 10 IR L7z, M7 A V~—& HIZ, WTNORMAFIZE N THAEICIRE

ETFBEESELZEBHLMNERoT, ZOMINIFARE TH -T2,
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Fig. 10 Effects of the S-isomer (A) and R-isomer (B) of roscovitine on
intraocular pressure.

Roscovitine S-isomer and R-isomer significantly lowered IOP at 1, 2, 3 and 4 h
after administration when compared to the control eyes. Data were shown as
meanzSE (n = 6). *P < 0.05, and **P < 0.01 versus control (Paired t-test).
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3-2 OGD A b L ZFhFsaMsrh i fififu = 12 %32 roscovitine D7 A
~—D/EH

OGD % b L 2 1% ¢ RGC-5 % Hoechst33342 & Pl CHuf4 L /=14 % Fig. 11
(R LTz, BIE Iz geta U, %E 135D 7 2 Fr RAYIC Ge L7z
(Fig. 11A & Fig. 11C), 1 uM @ S {& roscovitine (Xl fRFEE & A & (24 L7
(Fig. 11B), —7J7. 0.01-1 uM @ R & roscovitine THIZLE L CH OGD A h L A
£E S RS E 24 L 22 Ao 7= (Fig. 11D), 1 uM @ R 14 roscovitine 1Z¥e L A#
fubsEE 2 AR ICHEE L2 (Fig. 11D), £7-. 1 uM @ R{K & S {K roscovitine % Hi

JRALVER U C b ke X3 2 v o 72 (Fig. 11B & 11D),
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Fig. 11 Effects of the R-isomer and S-isomer of roscovitine on cell damage
induced by oxygen—glucose deprivation (OGD) in RGC-5 cell cultures.

A and C showed representative fluorescence microscopy image of Hoechst 33342
and PI staining (OGD for 4 h and reperfusion for 16 h later). B showed the
roscovitine S-isomer had no effect at 0.01 or 0.1 uM on RGC-5 cell death induced
by OGD, but showed a significant protective effect at 1 uM. D showed the
roscovitine R-isomer had no effect at 0.01 or 0.1 uM on RGC-5 cell death induced
by OGD, but strongly promoted cell death at 1 uM. Data were shown as mean =
SE (n = 6). *P < 0.01 versus control (Student’s t-test or Welch’s t-test). *P < 0.05,
and **P < 0.01 versus vehicle plus OGD treated group (Dunnett’s test). Scale bar

represented 50 pm.
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3-3 Tunicamycin FEF/EMA A b L 2239 2 MR E e bR 2 x5
roscovitine O 7 A Y ~—D{EH

OGD A b L ADHF%E & AL, tunicamycin #FE/NEE R N L A &ALz

RGC-5 % Hoechst33342 & Pl CTYsth L7-Wif4 % Fig. 12 {7k L7=, OGD A | L &

DOFEF L AL, 1 uM @ S 1K roscovitine IZAMACREE 2 4 =2 L7- (Fig. 12A

& Fig. 12B), —J. 0.01-1 uM @ R {A& roscovitine THIj#LE L CH OGD A k L A

(ZFE 9 MR FEE 23 L 722 2v- 72 (Fig. 12C & Fig. 12D), 1 uM @ R {4 roscovitine

I3t L AMINET 2 A B ICHE L2 (Fig. 12C & Fig. 12D),
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Hoechst

33342

Hoechst
33342

PI

_13r 20
2 16F S18T
w14} = gl6f i
BE2 1} S Elr
o= L= -
2310 e
22 8 22 s}
== of ~3 6}
= S 4f
0 0
Confrol Vehicle 0.01 0.1 Control Vehicle
S-Isomer R-Isomer
Tunicamyein Tunicamycin

Fig. 12 Effects of R-isomer and S-isomer of roscovitine on cell damage
induced by tunicamycin in RGC-5 cell cultures.

A and C Representative fluorescence microscopy image of Hoechst 33342 and Pl
stained cells (added 27 h after tunicamycin treatment). B showed the roscovitine
S-isomer at 0.01 or 0.1 uM had no effect on RGC-5 cell death induced
bytunicamycin and showed a significant protective effect at 1 uM. D showed the
roscovitine R-isomer at 0.01 or 0.1 uM had no effect on RGC-5 cell death induced
by tunicamycin and strongly promoted cell death at 1 uM. Data were shown as
mean *+ SE (n = 6). P < 0.01 versus control (Student’s t-test or Welch’s t-test).
*P < 0.05, and **P < 0.01 versus vehicle plus tunicamycin treated group

(Dunnett’s test). Scale bar represented 50 pum.
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CDK PHFESED roscovitine IZIXZ R K E SIEKDOT A VY ~—0HV, T AV~
—ZEFERUIPFICHESRLZE ZA, WINbABERIRETRIEHAEZRL
72o £72. OGD A b L AFHRMBAPRRHTHIIRES & tunicamycin #5E/Mafk 2 K
VAWK DT A Y~ — ORI 2 Gt L7z & 25, S RO roscovitine
AR EME 2 7R L7223, R RO roscovitine IX#f& R #EIEH 2 /R S 2o 72,

A CRLR L7238 Y | roscovitine 147 % H 3k O RRHER IR O IUHE 2 B &1
T D FENH LN ERY | FEAKREZRESE 5 2 &R S L7z, BHERE
il Offfast~ F U v 7 2 (TR TR VR VIRID =25 — 7)) oS
WA F DM TH Y (Yunetal., 1989), ARIEZ HIHHT HHRE A Rz LT
% &F %2 BTV %, Roscovitine 7253 2 I3 | CDK (X#%HEZF Ml (Nho et al.,
2011) oA Y X 7 LM (Schocklmann et al., 2000) (238425 1 Ra 57—~
V¥ L OBEEECE M (Hwang et al., 2007) O O #2257 — 4 o OpEA 2T 5
ZERMEINTWA, Lo T, roscovitine 3 RIE Z FRET T 5 FIHEME AN RIE
Sy W

p21Cip.p27 I LY p57 D L 9 72 NEMED COK BLEME SFAE L TV D 73,
ZHOAEWE D FEAEOMIE glia Ml TIRT LTk, —JFF TCR-poMm Al
fk BN 7~ (connective tissue growth factor : CTGF) 2 D #R#E(L 2 (e 3 5 K1
DIEHALNHE T TV D (Kirwan et al., 2005; Chen et al., 2010), WNIATED
CDK BHEME X CDK1, CDK2, CDK4 % 0l kinase & BHE 32, wkPNFEESE O
SNP fi#hr & v . p161N* 35 L () p1a™™F 2 = o o1 — R4~ % &1 D Cyclin-dependent
kinase inhibitor 2A (CDKN2A) 35 L 08 p15™K* 2= > =1— 4 % {5 7 CDKN2B
ICERNEE TWAERRE I TS (Takamoto et al., 2012), T 72 H | KN
fEICHEAR T D & NI D COK FREMEPERER AL 720 | ZORES CDK 23
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FNIEMEAL SN TN D LB BTV D, BRNTIEME(L S 4172 CDK 23 HRMERE AT
Mk Ccoa T —rroEtafRtE s, a7 =7 Il KoM EE T L THEK
MHAMETN L, IRES EAT2EF2 6%, Ledi-> T, roscovitine 75 CDK
DIEMALZET 22 LT, a7 —F U EARZHO L, RIEZ FTHSELA
REPEAS IR STz,

CDK D7 A V7 #—ALTd % CDK2,CDK4 35 JL U CDK5 23 MK A& (2 T HH
PAHISE 2 358 5 2 L VR STV 5 (Katchanov et al., 2001), 4 [ElORF5E
£ 0. SIRD roscovitine 3245 CDK 74 ¥V 7+ — L &[E L, R#EERZTR
LizeEBEZ LD, LLARBGL, RIKOD roscovitine IXMRREER 2 < | T
L Al feds 2 358 w7, UL o 20 roscovitine DT 1 Y ~—IZ L ¥, CDK
DILERIS IR D Z EAVRIRENTZ, Flix D CDK 7 A Y~ =3 k& 75T
TT7 R b= A0FES L TMlalk#4e L, EEEZHERF LTSI b L
gy, & <IZ COK2 IXflfaE o GUS #ia 45 1k <&, @RENTIG ML~ 25 & 4l
fastZz FHE L, CDK2 OEFENT R h— A& RESED Belxs 27 v 7L
X2l — hFEHEDLZERREINTWD (Chaeetal, 2008), L7z - T, FEEIC
x5 PLETEME DL 23 RGC-5 OMISEIZHE CTh 5 & B X H L5, Roscovitine
DT A Y~ —7 CDK I L OHIN PG SinizZz ] 5 kinase (Z50 24 AT L, il
fapgRetE 2 2 STV H b LR, BLEOE)NS | CDK ORE & ffifar
HMISE L OBRZ FIZHLMNCTH 2 & T, BiDHT A Y ~—O roscovitine
ERWTHIE 2 3R S, FRROBT N R IR AR O BA S8 (BN 2wl Rett &2 1A
BT LT,
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BIE XU Na=mv BTV —DF 2 o XR VAW X X
Ut FOEFRECHY DA & ZEMITE 5 BRI

<«

HIH S

AEE Tl ~7o & 902, RSB Mk iR (POAG) D3 kkINFED 172 % it

~

Thh, FHrORFICEIYEIREIZZRD ZEDFETH D, mIRED RNIEIC
B L EERMERN 7228, AR THRIEFER SN ZIERAZ T 4 (555
F 4,000 AD 5 H HIFINIEL -85 HHFE 2 130 N o> 7o 72 D3t 5E 13 3,870 AT,
ZDHIbOZHHE 3,021 N (Z2HE 78.1%) xR E LIEEME]) OREE.
POAG (JAFE) 23 3.9%TF7EL. Z® 9 HEREA 21 mmHg LA K O 1E & ARk b
(normal tension glaucoma, NTG) DOEI4 72 3.6%., 21 mmHg % #x %5 POAG (3k2%)
DEEMN 03% T -7= (Iwase et al., 2004) , Z DX H ARFmo g, 21mmHg LL
TORENKRZEZ LD D NTG B DIRREIL, POAG B L FKICIREZ T
fexw 2 Z & CHREFESEOEITZIMHT 5 2 ENE U > TV D (Araie
etal, 2008) .

190 ML E TIET TR — b~ LA VBB O L 5 7eB7 v v 1 — D3 kR
TRIROFE BRI L L TEA SN TE 0, 1990 FREBICTmRZ TT Y
¥ Fou B EARD B LT D, BUEE TR P CHRIUEL ho T D, 7'H
AL T TV Py FBRDOHT T, T X )T a A S PERYNSFEEITAED LT3
FIT, FH T2 0o pms TRIESNATWD, 1 H2HOFIRTREEND
FER— I~ UVEBRE AT LH LIRIORIRTHEGEND T X ) 7 X k
TR WIRE TRAEAZ "3 2 LN KRE2F| A TH D (Hotehama et al.,, 1993;
Diestelhorst et al., 1997), H AR NDfENIEEE ZxtH L LT ¥ /) a2 FOEY]
A IR 53 DO RFIRIFZEIZ L 0 . LERIRE N & B OMER R ST
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W% (Kashiwagi et al., 2008).

PRI BB D2 — HERT 2 & BEITRAREIG R 2 IR L
RFNFER B, L L s, BRI OFAEIGREEDO SIRIZE Y . IR
FTZB T 2RIVER B & 72 2N AT 5405 (Inoue et al., 2003; Baffa et al.,
2008), 2008 4=, BRM 4 7 EIZ & % Z iz H BRI Al 23 Te RIRIHE & DI Al &2 5 &
P2 RRIE 2 IR U 7o fk PR R E IS 1T D IRSRATIC R BL L 72 BRI O 7225 4 )
# L7z (Jaenenetal., 2007), = DO#ESF., Bl #IZ2 & e MR K 2 AR L 72 B3 Tl
IR, ARODEFIEL, N7 A 7 A kR0 Ik, BVERL, IRIROREFECIRIEJ, SR,
AN LIRS & W o e A EBE IO bz, L LB, Pild#HlE 5
FRVRIRE Z AR L7 Tl ZAOETROFBERMET L T\,

PIEANIHMESCERE O a2 I 30— a V<D, SIBROTm L L
THMAEATH D, LKSFEHEINTWDBBARINR P La=7 LG
(benzalkonium chloride:BAK) TH YV, 7% / 7 r X N &Ehhd &3 2 RKEH O AR
RICEA STV 5, —J, invitro 3 X Winvivo OFFZE T, BAK 2NRIEE.,
5 & Rt D RITAR EBAEAR . BRAMERT A 55 O IRARAR (S 2 M T 2 & S
STV 5 (Miyake et al., 2003; Epstein et al., 2009; Ammar et al., 2011; Georgiev et
al., 2011; Sarkar et al., 2012; Stevens et al., 2012) ,

HARTIZF Y7 % o OFFF2N 7 L. 2010 4F 5 . 20 tho SRS G
W AREZIT T, 7470 A MIEMERIEL T b, RUERTEAR S
IZBRFERD 5 5, BAK ZELE LTV 2 RIRIEDS KRE M Z S T 5723, BAK i
JE 2R S o 3 dh, SRR DDA 2Bl LI FE AL, BAK 25 20 E%E
mbEENLTVD,

ARETIL.BAK ZFERNWT X ) T r X MEFihE BAK 25127 % /) 7’1

AR (XY T7X2) 2OV LB NOEFIREICHT 268800 L 24
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MEZ invitro & invivo THET L7,

F2fn BB L OVT7ik
2-1 KB

BAK G127 %/ 7 X b (YT %) X, 774 ¥ —#&th (Tokyo,
Japan) K VEEALT-, BAK 25 F W I X )T a A (T4 /70 b ElRik
0.005% [NP]J : NP) %, =7 m#k\&+1(Osaka, Japan) X WA L7z, BAK (%,
HRUb R T 2E0E S 41 (Tokyo, Japan) & MP Biomedicals (California, USA) X v [
A L 72, Trolox i, Enzo Life Science (Plymouth Meeting, PA, USA) L WA L7,
SV-40 THRb S E7-t MHkOMARE FRARMIE (human corneal epithelial cells :
HCECs). IZBYLFMFIEFT /N1 4 U YV — A& & — (Ibaraki, Japan) L YA L7,
VAFIVANNT FF T R e E IR, FtHigE T34 (Osaka, Japan) &9
A LT, A AV R TV AT7 2 rBLOE Y VREWIE, ITS-G O
4, L LT Life Technologies (California, USA) X WEEA L7-, Az Akt F
k@ E Rz Rk E K F- (recombinant human epidermal growth factor : EGF) I3,
Sigma-Aldrich (St. Louis, MO, USA) X Y fig A L7z, WST-8 a3E1%, AE{bF TRk
A 2fh(Tokyo, Japan) K VEEA L=, & 7 —niE, F— =7 n 77 —<KK

&4t (Tokyo, Japan) L v EEA L 7=,

2-2 EnL7|
4 SN EDORENE T =7 A4 YV 10 BA, A EIOMIEIZ V2, 12 B O BHRE
YA 7T (AT RRCELT, KT RRICHEIT T 5% A 7 V) TEM AT L,

2-3 e
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12 40 20-24 %D HARN (EFREANFBMEERA) 25 ORISR LT,
NV UREE BT L RBREE 2SR L, Do & SRR & FRE
T % KEAGEIHE T OB AL B TF 4 ik, 4G S vtk F L7z,
S EIOHFED HBY Z2 gefRE ~+ il L, FmlZ X R ERACEZ AF LI,
WREILE O OFIE, HERE, EHN L IRRECIRFHRE SIS X | A
(Z &0 BAFRERGIRIBIC & 5 Lglr S vz,

2-4 BAK #&1eT % /71 A k& NP Z W= a3 EER (in vitro)

2.0x10* /7 = /LT 96 XA /L F ¥ — 7 L — FT HCECs % #ffit%. 0.5% A
FNLANT +FT R, SpugmL A AV 275ugmL h 7 A7 =V 3.35
ng/mL & L >, 10 ng/mL @ EGF ¥ X OV 5%FBS % & ¢e DMEM & Ham’s F12 04
i & S8R A L 7= supplemental hormonal epithelial medium (SHEM) 5441112 37°C
(95%7ZE 5 -5% R A 7T A | 100%00E D14 T) C 24 REfiIRGE L7, K5# 4. 0.002%
BAK &8 7% / 7u Ak, NPEBL100.02% BAK %z 1, 2, 5. 1043, [~
L— MIWINL, HCECs & #fili S W7z, #flfte, Hiiafri L. )2 SHEM 5
G 37°C (95%ZEX-5%REE T A, 100%IEE DS T) | 24 FEfEEE L7, 24
IRFfiI % . SHME £5Hi1 9 [2%F L T WST-8 i3E 1 O bt TIRA L7z WST-8 %k % 100
pl TR 7 b— MIEIM L 2 RFE A % 2 X— | L, 450 nm OWOEEE 2 JI7E L,
ZOMEEAEMIEEE LThi LT,

—J7. 6.0x10*{f/7 = /LT 96 KB /L F v —7F L— T HCECs Z#fE L T,
24 W] SHEM K5 CHE#87% . SHEM £7H1C 100 fi%. 300 f%. 500 f%. 1000 i
AN ULIZBAK 25 1e 7 % 7 7 A REBILUYNP % LT 0.02%BAK &R % [F 7" L

— MWL 12 BERSEE L7-1%., WST-8 R CAMmE 2 E& LT,
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2-5 BAK #5&#eT7 % /) 71 A k& NP & W 3KELEEER (in vitro)

RTZE CRERR L7238 v L 2.0x10* 8/ 7 = /LT 96 /XA /L F % — 7 L — T HCECs
EERETR, 24 BEREG R LT, BiRt%%. BAK 25007 % / 7B A MBI NP,
0.02%BAK. 0.000066% BAK (BAK % &de7 & / 7'va A K% 300 [ R L 7= B D
BAK &I(ZFHY) & L <& trolox T 1 K ATALE L7, 0.3 mM DOiER{bKE %
AT 12 BefHALE U7z, ALiEfs, Rtz fRas L, WST-8 33 TA M = & &
L7,

26 BAKZGLTH /7 A b ENPEN=T A Y~ RIRSE O IEF R
T DAL ZRMB L OEAKTOT X ) 7 A ERERR R E
(in vivo)

MIRERE L IREREORHZIZ S — Vb LT ErF—F = TIEE L T
LENEWE D HCI SN =7 A A EMER L, IRERIEIZModel
30™ pneumatonometer (ReichertTechnologies, USA) T1T-7-, 728, RPFTHE:L
T ol-, BAKZ GTr T # /) 70 A k ENPA20 pLd" £ IR i i gE ~ SR
L7z, AMRITEEALE & U7z, 1R, 8GR Z Mk L-, IRIERE IR D
AIRERT, AIR%ZLIHH, 8HH, 15HH, 29H H, 57H HDsRE2, 4, 6, 24
P B = L7z, Zrds. mIRIFICIT, IREA @I L7c, RRERT, RIR%3H
H.28H H .56 H B2k O A2 589 5 72, McDonald-Shadduck scoring
method D254 CTHFAME L 7= (Hackett et al., 1991), 58 H H M & #& s iR 1% 1 #%6E L
TZBERTC. 74 T =Nz PIVISH RN G L TR mMBE. BKRZRIRLT,
BEAKFOZ H 7 a A NiFERERE % liquid chromatography-mass spectrometry

(LC/MS) TrE=ET % £ T-60°C THAERAF LT,
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2-7 BAK # 5o 7 % /7 71 2 | & NP Z i F ~Ha] iR % o B F IR E/EH
(23T D MR IR S AR

ETOEAEZ~V Y X EE 2B L TCEM L7, 12 A0 20-24 350 B AN
(BEFER N S PEEREE) A BAERIC 6 4T D 2 BRI T 282 Dy o 24—
N—ilBr GEERR) Z5HE L. BAKZ &7 % / 7 A h & NP & H[RLSR L7,
REEIIRNE 7 BRI & U7e, BRERE ZRIRE AT, AR 2, 4, 6, 8, 12, 14,
24 BRI B AT » 720 B IREZAUAE (ACmaxoaan) & BREZSLAR- B 5 0 T T A
(AAUCMaxoun) %A HH T A—2— L Uiz, H%BEERSOEY IR SN
RERTA RTA o 2BBICRERELZHE L, T7obL, BAK 25874 /)7
7 AR NP OEWZENRGEHE T 2 — 4 —OEAE O FIED D 90%
{EFEX #1723 logyo (0.80) ~logyo (1.25) DHIPAIZH 5 & &, WANTAEM FRIIC IR
ECHE LT,

2-8  HEMFEAVALER

In vitro OFRERRS e T MBI FIIE AR MERRZE TR UTe, 2 BERRI O 2RI
o> Student O t B E &£ A L 72, Dunnett @1 X2 BT 2 5518 L=,
FEARMOZ 2 ) 7 a A S ERERE O E ST EAE AR ER A TR Lz, 58y

Hr#s. Student & L < I Aspin-Welch @ t & Z £ L7,

3T TR R
3-1 BAK #&teZ % /7 m A k& NP & HW = iliiaz a8k (in vitro)

BAK #&#p7 4% /7 Ak, NP XU 0.02%BAK % 1, 2, 5. 10 43fil.
HCECs (2 st i stk % Fig. 13A IR L7z, BAK #&ie 7 % / 71 &

3 L OV0.02%BAK FSIIEETIE, E ORI THMIREGFDRBD o7,
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T LT NP ORI B 7RI, 1 [ HEf T 106.2%. 2 43 [H#Hf T 87.1%.

5 43[R C 76.6%, 10 4y [#4ikh T 67.5% CTdH 7=, MZ T, SHEM EiHCTAIR
L7 BAK &7 % ) 7 A FBELUNNP % 12 Bk S H 7258 0Ok %
Fig. 13B (Z/x L7z, 100 f# R L7~ BAK 2 &te T % / 71 A b & 0.02%BAK ™

F AN AR L7223, NP I AAF IS B 4 RIE S e o7z,

- 120
120 NP
—+— Latanoprost __ T T S
100 . g 100 R e 3y
—+—0.02% BAK = HE (e ovet I
s R soces st
—_— o P ] S
o — 80 } iose: P2 igess!
< 8 2 B 2 B
o P 8.,
:' 5 R B3 k%
= el K5 Satel IE'%e%
= Z 60 KX Savet I o%e%
= 60 = XX by (552
S 5 R R R
= g K PO S
- = lefe% [ Saser I %ot
3 40 K% oees I +2e
= 4 5 R R R
v ] K3 Sovet I o%e%
= K] 5% Seres IE's%e%
2 | e s I
20 i K2 oo I Sovot N e %o
- (33 sror NI #%e%e
.'.'.‘ 554 .."...
PO KXY PR
0 H—ab e a . 0 B 3 E o202 M o020 N oo NN 's% % IR S0
+=—¢ —— T $ 4
. Control 11000 1500 1300 1/100 171000 1/500 1300 1100 0.02 »
0 2 4 6 8 10 12 *
Time (min) Latanoprost NP BAK

Fig. 13 Cytotoxicity of latanoprost, 0.02% BAK and NP on HCECs.

A showed HCECs were exposed for 1, 2, 5 and 10 min by each samples. Data
represented the percentage of PBS-treated cell viability. Each value was expressed
the mean (n = 12). B showed HCECs were exposed for 12 h by each agent. Data
represented the percentage of SHEM-treated cell viability. Each value was
expressed the mean +SE (n = 6). "P < 0.01 versus control (Dunnet’s test). **P <
0.01 versus control (t-test).
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3-2 BAK #5&#eT7 % /) 71 A k& NP & W 3KELEEER (in vitro)

W LK FIZ L HEEA b L A% HCECS ICAM LTIZGEDBAK 25T 7 4
J 7 A B IUNP OR#ER % Fig. 14 1278 L7z, 300 {2/ L7= BAK %
GieT 2 ) 7a A NI, BBbA b LRI U CTERD 2o 7225, [RIT < 300
fEICAR L7z NP IZER(E A B L R IZx L CHRICHR#EDN R 2R LT, —77.0.02%

BAK 1 J 1) 0.000066% BAK XA L R A HEHE X 7=,

120
*
100 = ®
=
;_'é‘ ==
c 80 s
e EHEHE od 33
\’; &3 T
< 60 s ee
otes
= 040%e
= '......'
= eoeees:
= 40 00
= olere
= (RS
] ote%eY
(&) Sote%e?
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Fig. 14 Effect of latanoprost, NP, BAK and Trolox on cell damage induced by
H,O, in HCEC:s.

HCECs were damaged by H;O, (0.3 mM). HCECs were pretreated
300-fold-diluted latanoprost, NP, 0.02%, 0.000066% BAK, and Trolox. Data
represented the percentage of PBS-treated cell viability. Each value was expressed
the mean + SE (n = 6). *P < 0.01 versus control (t-test). *, **P < 0.05, 0.01 versus

vehicle plus H,0, treated group (t-test). 3P < 0.01 versus control (Dunnet’s test).
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3-3 BAK #5127 % ) 7 A M& NP &I =27 A VP IL~KIERIRE O IEFIR
JEICKRIT 2 A9 & BB LOEAKFOZ &% ) 7'a 2 NI (in vivo)

EWR =AY IIZBAK 25127 % 7 7 A b NP % 8 M HERHR
B OIREDOHER & Fig. 15 127R L7z, RARATOAREAS 20.14 + 2.65 mmHg Tdh - 7=
B, BAK 2 Z e T /) 7' A b & Rililf% 4 B A & 6 B B IR R TREAEH 2
R LT2e NP O3E B[RS, SIRATOIREAS 20.60 + 2.30mmHg 7258 =R 4 K H
H & 6 B IR R TRAEM 27 LT, RAE IR O IRIEA iR 1% BAK %
Gty & ) 7 a A b EIREET 1.74~2.60 mmHg., NP /SHREET 2.34~3.52 mmHg
Thole, KRIRETEEIZBAK 2587 % 7 71 X b JREET 3.54 +0.58,
NP AHREET 4.12+£0.94 mmHg CTh o7z, ARIOAFFEL Y | WiAl% KAERIR L T
HIRE FRAERICZ b2 22 < MAIMICZEZRZ D RN EAVRIB I LT, WAlZ
KA RIRF OAEREEORE, Ak, ABREE. FECIEorim, AR
ECRL NSV A WA RN
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Fig. 15. Time course of the change in intraocular pressure (IOP) of
normotensive male cynomolgus monkeys after repeated instillation of
latanoprost with or witout BAK.

IOP-lower effects of 0.005% latanoprost with or without BAK ophthalmic
solutions was followed for 8 weeks. Each point was expressed the mean + SD (n =

5). No significant difference was observed between the two eyes at any time point.
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BAKPDZ % )7 a A NERifEE% Table 2 1Z/x L7z, BAK 25T % /7
7 Ak ARAE T 13.33~39.96 ng/mL, NP T 12.71~17.32 ng/mL & 72 0 [f#ER I
AEZTRD LN oT-, L, BAK 2507 % 7 7 u A b SIREECEE
ZoRgAEHE N o T,

Table 2 Concentrations of latanoprost free acid in agueous humor (ng/mL).

Individual values of concentration were indicated.

Animal No. Latanoprost NP

1 39.96 12.71

2 18.93 14.46

3 38.37 17.32

4 23.58 16.94

5 13.33 14.88
Mean 26.83 15.26
SD 11.84 1.89

(ng/mL)

34  BAKEZETeT X /7R k& NP & HEEIRE OREHFH OIEFIREIZ T
T HIERICE T D AW R S R R

e A~BAK &7 % /7' A2 k& NP OHELELSIR L7256 O3 ) Fr0 X
T A—H—% Table 31ZR L7c, mmiREZ M (ACmaxgaan) (% BAK 25107
& 7 7'a A b RIREET 3.08 £ 1.38 mmHg, NP sUIREET 3.25 £ 1.06 mmHg TH -
72, BAK Z&#eT % ) 7 a A k& NP OEYEMFRSMHIE T A —% — D%t
O FEMEDZED 0% EFHIXE A 81.22%~116.85% & 72 V) | MiAIIT LMY
(2R &HE Shuie, IREZEAE-REE Ah#R N HfE (ACmaxooa) (3 BAK &
T4 )7 a A kEIREET 39.67 + 26.83 mmHg-h, NP HREET 43.00 + 19.77
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mmHg-h ThH -7z, BAK #&TeT7 % /71 A k& NP OAEWFHRIZEMEHE N
7 A —Z —DXPYEDFEED D 90%(EHX[H2Y 91.60~106.27% & 72 V) | i
ANTAEFRNCFE S HE SNz, WA Z SR LZZBRORBATICK T 2 A FHSE
G372 <, HELRIROFER TH 2N FRREDOIRMEDN & 5 &l S i,

Table 3. 90% confidence interval for /JCmax0-24h and AUCO0-24h values

(log transformed).

Parameters Latanoprost NP 90% confidence interval

ACrmaxo-24n (MMHQ) 308 + 1.38 325 + 1.06 81.22 - 116.85%

AAUCo.a (MmHg-h)  39.67 + 26.83 43.00 + 19.77 91.60 - 106.27%
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BAK Z & £\ 5% ) Fr A ME¥EhE BAK #5153 % /) 7 2+ (%
75 ERWE LB IO NOEFIRECT 5820 & LM% in vitro
& in vivo O R THEF L7z, MIEkEE % in vitro TRFF L7 & 25, BAK &5
o7 % 7 7n X MIEEMREENE 2R L2, BAK 2G5 £R2\WT 4 ) 7 n
A M KD MMEEEEOREIT/NE ol WK RIC L DBEA L AR
fif L7z A ERGIIEIZ o LT, BAK 23 £\ T % ) 7'n A MIR#EEH 2R
L7z, BBt FOEFIREICH LT, W75 7w MIAENORE
JEDNRE TREAEN 27~ LT,

H AT 2000 427> 5 2008 £F % TITALT S lfkNBEIR IR 2 A L7 & 25,
TORAR T T D HEBRNERD 40-45% 5 TS (Kashiwagi, 2010), #&
DT VAL T T Y UFHERO RO T T, 74 7 7 u A b mIRE RO
Tr—ARNTA L (FEIEPRER) Lo TERY ., BIEMSBIENBY; LBET
HFEEEToH D (0O'Donoghue, 2000; Zhang et al., 2001; Tsukamoto et al., 2002; Chen et
al., 2004; Denis et al., 2010),

74277 nA b RIRRIEZEERIREZ B E LTS 72, PilE#lo BAK
EHEATND, B, BIERIERE L7 KT 47 A, KR, 7L ¥ —%I1C
BT 2FLAEL< o TRY ., FkNIED X 5 RIS 2 mIRIK TIEBhE
FI OB G 2RO DFEENE F - TE TV 5 (Baudouin et al., 2010), IT4-,
BAK 2 R & & T 570 AH T T 0V FHEBROAMESCZL NI T 2 WA 2
mEINTEY . RFEFTOBEH ORI G T L T2 (Hommer, et al., 2010;
Katz etal., 2010; Mirza et al., 2010; Miyashiro et al., 2010),

FH T2 RIREDOHRIEMD—DOTH LT 5 /7 v A RlRHE 0.005% NP

1% 2010 4E 11 ALK, HARTOAFRITE I TN\ D, [RURIRIEIIEEAl 7 U —%
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AIRRIC L7 IR SR (NP AR ISR I TV D, NP ASHTEFHE A ST
RIREZR L AT, HM N L 5 ODEM (v v 7, J AN NI T
TTARw—LR L) PR ESNTND (Figl6), / X, ~"uPr s bx
TA MY =D IND ) Ava=y ML 2 OT 4 VZ— (BKME L B
KME) MBS TEY  ARIRZ IR DBRICBKME Y V& —% @il LT/
ANDHE T EN5D ENENREICR DM, RRHZEHKMET 4 V2 —% LT
RO ZER 2 RANICI Y AL, NEEZTICRTEENDH D, =F A h~v—N
(X7 o Vv Z —Z il LI NI DN R B 720 K 9 ik 23T T D
NP BZRDOY A XL BHBRBMOZTNEIFIER UKRE I TH D720, FINEMEZ HERE

LTW5s,

_“Hydrophilic
‘ | i 4 _ filter
[Cap] [ ‘- b ,

[Nozzle]
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[Inside Cork] [SUspa =

Hvdl'op hobic
"~ filter 4

n
[Container] B

Fig. 16. None-preservative multi-dose container (NP container)
A showed structural attribute of NP container. The NP container consisted of 5
parts, cap, nozzle, housing and container. B was concept illustration of

characteristics of Nozzle Unit.

TR FETE R IE 2 Il - AR E I B L CE2HERE STV 203, ZOZER D

—ONPLE SN TWDHEHR &% 2 54T % (Baudouin et al., 2007; Ayaki et al.,
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2010; Liang et al., 2011; Nakagawa et al., 2012), S [EIOMFE L U . BAK & £ 720
T8 TR RNBRBAKZ G T ¥ ) 7a A b X0 MREEORESIEE /NS
<. invitro ODFERTH LN LV BEEOEVLITERFTHLE, »OINET
ICIRESNTELMALE B LTV LIERHLMNE R oT, HFET, BAK 25
FRVWTH ) Ta R MRBEA N LA L TRENRZ R T Z L B LM
Ipolz, TRARAK T TV EEERD in vitro DRFSEIC CHEFR AR ENE R CHRR L
TER 2R HRRE STV DA (Guenoun et al., 2005; Yu et al., 2008) . 4 [E D
WFFERE R & —F LT,

BAK Zz&{eZ %/ 7'mt A | & NP Z P VIEHIRIC A SR L7256 O K
DZ7 L) Fa X MERBBORREY, REL T 5 7 7'a A b ORABRREE %I
LIcHEMENREZ i 2 Z LITAMTH D, 7% 7 7'm R bl &I Al o
[ CHERZENRD b o703, NP SiREHIBIE A2 5t 7 % ) 7 a & k
SAREE & LR TIRE 2 R A 23R Hiviz, —J7, IRIE TROREIL BAK %
G782 7 7 A MRIREFEL D & NPEEO B RE o7, AT DT 2 ) 7o
A bR B L e RIRIE FRER ORER L0 . AN H D Z LAVRE S
iz (Fig.17),
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Fig. 17. Relationship between maximal reduction IOP and latanoprost free
acid concentration in aqueous humor in normotensive cynomolgus monkeys.

Each dot represented individual data.

fEHHE~BAKZ &7 % /7' a A k& NP & HELAIR L7256 O miRIEA

fEAE (ACmaxoosn) & MRIEZAUAE-FFAI#R FHAE (ACmaxo.as) D 2 DD/3T A
—Z =30, MHOM TEMFHIRIEELNH D LRI, 75/ 7oA M

BEfR B ER N S > 72 b O ORI L7z VLV ORRIE FRAEA SHEIL T,
BAK &t 7 &% /7' v A b RHIRIRTGERE L TV HARNOIE R IR ERN B 12,
AREER L7ZBAK 2517 % 7 7 a2 bRk & F7e 2 A s IRIRICE) 0 B 2 C
3 HEIR L THIRE FREMHERF L7- (Inoueetal., 2011), BAK Z & £\ T ¥
J7v A NlRIK E BAK 2 &Te T % 7 7' v A b SRR O IRE N REAEH 23 R EE
ThHhHILZRBRTLMATHY, SRIONEE - LT, 4%I%. B& %N

Wz B R IR OERIRIFZE THIMEE L CTEEMEDORGEN ML I L FZ 2 T D,
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S EPSENON

R Z 9 2 R DO—2NEAKThH D0, BAKDOEAR L REEDNT
ADMEFET UL, IRE EFICED RN SV, D7D FNEOIER L L
T, FYE, b= —IRIE, FIRRIER ST TV L, F—HFEE

TIHREEZ T2 2 & TH Y, FkNEDEA, T2 2T TR 5720,

ZHOFENFEIREIENBEICERR M ST | FAKEAMGIEE, 589K
SRS 2 D D FEARMHAIN ETH D, Lo L IR D D FEKH &2t S
FHEAIBEDO L ZAERINLE L LT ) TR AR LR, ZO0H
B UNERBET 269 2108303, IRENAEERTWD

ZDO—J5 . BWM ORNBEIREIED SRIC K0 | IRFETIC T 2 IER 23R
LD GEERD D, TOHERKE L UIEEOMICEAS SN DPEA L Sbh
TW5, BIEANT AR O RALFHZ ST > TIMERINNY Th 575, mild
DY BHWERRBIEDER TH Y | PIEH O ECAE F O RAIRRG O BRI
EEEILH AR HAALTND,

AMFFETIL, B LWERIBET 2 A 2 sk BRI, & IZEREN S OFE
KU HHAR B & BRAEAT AT OIMEIRE (238 B L C. 7 & HORERHER A Ie 2 HI 72 3
WICa T =7 T NVEERITIEAMESL L. ZRLAROERF & invitro THEE, 72>
PRERAITRRFT L 7o, 2 EITERBRIRGT T 72 34 o H LV (roscovtine (235 H LT,
e O CIRIE FRAER 2 85T Lc, — 75, fkPBEBFRE S RN S
D, BITEH 2 LIRICHE LWRIAIRRGH 2325 ETEHELE L HICREe S
HEEHFNCDOWTHEHR L. BRI Z & F e WRAIRRG & 7« V&2 —(F O mIRZY
aE PR D 2 L THERIALLDOT, VilEHZ 3Tk NFRIGIRE & o g 4 5K
FRICHRET LT,
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51T T, 7 X BRI 2 W 3ot 2 T — 7 U FVRER Tk

ZHESL L., ARNIETRIRIE DO BRBIF 21T - 7o,

1) 7 2 BB ) O SREERE IR O FIREE R IRl P L 72,

2) 7 X OB IR A W e 3ot 2 T — 7 U VKGR L A RN LT

3) FHiEICL D, COK FHES (roscovitine), ROCK FHLESK (Y-27632) %5 45FE
kinase fLEZH, 77 / ¥ U RAREENEE (metrifudil), 7> F B A4 RZEIK
{EENEE (CP-55940) %5 DAl FARMFEIECHE AN = 7 — 77 0 7L DI
ik 1 i R R s N B

4) 2T —7 L VIEIIEIER 27~ U7 AN a2 N LTS A & &7

WEBICEIND Z LB L RoT,

B2 FCIE, B 1 # TR L7 roscovitine 125 B L, B % AW IRIE TR

TR 2 LT,

1) Roscovitine {21 BRI IF(ET D720, i B Rz AV = F ROIRE T FREAE
MEBEILIzE ZA, WTFRBIRETRERIER 2R LT,

2) WEEAREEITMIE 2 Ve R b L A AR THLA b L AER 2 RET Lo L 2
S BYEERD OB S RO RITREERINBD T,

3T TIE, MIRIAERCE A S D REITER O A M5 << | BAK &5
ERVWRIARRGHE 7 4V F — O SIREZREZHET 2 2 L TEBALLEDOT,
BAK Z &t D & BAK Z 3 7RG IREE & O Lbik 2 b b kA I 157
B, LB X0t N & W CREESAICRGT LT,

1) BAK Z5te7 %/ 7u A b RlRIE ClIMifabaEsE 2580728, BAK 25 %

RN T X ) T AR EIRE TR, MRaREEME LS RO B Lo T,
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2) b A P LRI LT, BAK ZE £\ T &% 7 7'a 2 b AIRIgIE, PREIER
s LTz,

IBAK ZEZ LR\ T7 & /) 7' u X iRk & v~ 2 7 A RAE AR L THERE
TREAEROREIIIRD b ignoT,

4) BAK Z 5 £\ T % 7 7 u A b IRIR & fEE & ~BERIR L7256 Th

BAK Z&1eT & /7' v A b SRR & AW FRIZEE %2~ LT,

AWFFEORER LY | 7 & HRHERE AL 2 W2 3koe 2 7 — 7 v 7L kE
FIFUECHEICRANEIREIEDO R 7V —= 0 VR EfSL LT, T ORS., Rk
ZHWT, BHERRRSE A S T % AN 208 L EEA 2 L H 3 AIEEDRE
ZABEICT D Z LRI T,

AL TR 47z roscovitine [RIE R 72 O H % THRE FEEAEM 277 L. in vitro
THREIREIER 278 L= 2 & 25, roscovitine 23 1EH % ORIk L DN
BEVRIRIRIC 22 V15D 2 L AVRIBE STz,

BAK Z&Tr 7 % /) 7 u 2 bR & LT, BAK Z G ERWT X ) T'a X
NIRRT E B X O VO IEFIRIEIC T 2 A oMEICEN e < RAeEIT
LIz, BNTERARG D RINTTZ ) T e A MRIRKTH D Z LIRS
iz,
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AW KA DITHTZY | ATEOWR WY | £ KAAEHZRE 2 HHIFEE &
THMEREZ B9 V) F L 7o B R R IRBRREMRAT "7 G JBE S AT b FE == %
DIFFER LR DR OB 2R L ET,

AFIEIT IR L FRAIE & SRR 25 D 3 L7 B SR A2/ (R AEAR BT
RS ARIT 2 28 LR OSBRI Je A3 N FIBD o —H e
CYEBE L E T

ARCOFRC D=0 A7 5 EBE £ ) F L7zt 8 SRR
R RIS o BB O NRE S, I SRR R RRAT 7 K
HE 43 - A0SR 25 0% 00 25 WK 5 2 3 NI e SRR 4 -2 KAl
SEFR Y 90 5 % O BRI S/ T L %1

AMFFEICER L, #1 7) LB E 250 £ U7l RO E PR IRE B Bz
O LA MIA TR FFEAT O F IR LS EITRH B L £,

ABFIEIZER U, HE ) LN E 2 TH & £ U ol R RS A (R BERE R AT K
A PE RN IRAT PR FE S G L £ 97, & UCHERIFSER & LTl /v
2 E £ Uit otk E LI NS AR mAUE TR B L £,

ABFIEICER L ERT & D ARIEOR 250 | £-EHIRE & HiE2 R Y =
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AWIEDBATIZH T | s L EHiEZ G Y £ Licbhd & UKt
REMH AR O MEITIR, AT O e AR LT, I 0 - HIE A KIS
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BEFE— R

acetylated low density lipoprotein : Ac-LDL

Association of Vision Research in Ophthalmology : ARVO

basic fibroblast growth factor : FGF
benzalkonium chloride : BAK
connective tissue growth factor : CTGF
cyclin-dependent kinase : CDK

1,1’-dioctadecyl-3,3,3’,3’-tetramethylindocarbocyanine perchlorate

: Dil

Dulbecco’s Modified Eagle Medium : DMEM
epidermal growth factor : EGF
fetal bovine serum : FBS
Hank’s Balanced Salt Solution : HBSS
human corneal epithelial cells : HCECs
liquid chromatography-mass spectrometry : LC/MS
matrix metalloproteinase : MMP
normal tension glaucoma : NTG
oxygen and glucose deprivation : OGD
myosin light chain kinase : MLCK
primary angle closure glaucoma : PACG
platelet-derived growth factor : PDGF
phorbol 12-myristate 13-acetate : PMA
phosphoinositide 3-kinase : PI3-K
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porcine trabecular meshwork cells :pT™M

propidium iodide : Pl
recombinant human epidermal growth factor : EGF
Rho-associated protein kinase : ROCK
secondary glaucoma : SG
supplemental hormonal epithelial medium : SHEM
transforming growth factor : TGF
tissue inhibitors od matrix metalloproteinase : TIMP
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