B =7 A YL T OB A V7o SEA 7 7 VN IR RE R O R F A

(B9 D AF5E

2013 4F

IR BB R 5 R Bl A Bk I A F 2 E B

AT A=



B T ettt ettt ettt ettt et ettt ettt et ii
B e 1
% 1 % Standard full-field ERG : FFASTRES B OMHEIATR B D F0 BIERTAR.covvooeeecececes 9
Lo B R cveveeesesses sttt sttt 9
2. SEBRRAEE L TORTEBR JT 1B oo 11
B BB R et 14
Ao FBER et 15
e I e 17
%52 % a-wave analysis : —R==— 122 (BLHIEL) DFFAM .cooooeeeeees 22
Lo TR cvvevee e ettt sttt 22
2. FEBRIIEL L OVEBRTTIE oo 23
3 BBRIE oo 28
A FBER oAbt 30
LT OO 33
% 3%  ON-OFF response : WK —==—1 > COBHBHIIE) DR oo 45
Lo TR coereeeeeeeee et aerean 45
2. FEBRIEE L OVEBR T oo 46
3 BB R e 49
B, FBER ettt 51
S et 52
% 4% Photopic negative response : — K= = — 1 > (REEAERETIE) OFMME o 58
Lo B R ceeeeemeee ettt ettt 58
2. FEBRBIE L OVEBR T oo 59
3 BB R e e 62
B, FBER ettt 64
S I e et 65
B ettt r e r e rean 76
T et 79
SCHR vt 80



ALK ORETHNEIEEIILL T 0@ THh D,

APB:
AUCin:
AUC
AUC g5
AUCy.24n:
cGMP:
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ND:
NMDA:
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AN L AR BREE O fie & NN AZE 9~ 2 IR T v (Fig. 1) . MRFAIZIISMAI L v | i
B LR, FHESERRE . SMESRIR, SRS, SAERIE. NEERLE. NRERIE. PR
fafg. PhfdfikERE ., KOWERBED 10 @267 % (Fig. 2), 209 LR EEUS O
9 & | IR TN & PEIZAL, A BEECAKABIRIC L > TR SN D IRERD A FRICE > TREITL7Z
B3 Z DR RAG T D, MRICELOLIE, —RE=a2—r 2 THHHMIAICE - T
BEEMDEN NI BREFICERIND, TOHRERITIIHIZ, ZR=2—1 2 Th
2 BHGARIE M R =R = 2 — w1 T d L MR R E AL (retinal ganglion cell: RGC) % & e
TN OFRRMINL TR v BT — 2712 X > TR, A SND, Eio, MEN O E I IR
AT COBTENG WO 2 LT O FFRRERS & BIET COMRTENE W O(nE 2 LIS 5 R
BAFEL, M ITHAEICEEEZRELA>TVWDLZENMbND, Z0XIIiC, FaD
PRI N EHEZR R >y N U — 7 BB 2 MR, SR IR R DI A K OMB I A v R DOfE
wTH D,

—J7, MEITER S 5 M EME OB L Z TR T WVEB T O H 5, TOBEME LT
L BRI RO TN 2 & IRISIREMILE PSR TH 5 2 & WRKEIE K OHE
MR ERIC AT = NFET D 2 8 B TOI b B 7 ORIEARETEED &
W& B RaANE O BRSNS m D T & | MRS AR IR AR R 2 S ORI B &
T 5 2 L%, BELBETF oY, ZOMEORANC L HREE, S F 0 EHHERME
MR IR DR EIT D722 %, SRITAHSHEEL ET LTl THERBRETHY |
—RAICE MIEROK 80%EHENHHTWDH EEbND, DFEV | HAIFERMEMERRRE
FITESE TIZARWDEFOE (quality of life: QOL) # % L7275, TDi=, EIK
A= —IZiE, EHEEFRIEMEEIEE O U R 7 2 ERABHFE OB, FrZIERRIR 2 aM iR
ICBWTEENCFHE T2 2 L 23RO BTN D,

H >k EU B3RS BT E RS 23 (International Conference on Harmonisation of Technical



Requirements for Registration of Pharmaceuticals for Human Use: ICH) DA EIZESEER SN
T HBE R OE R G FHHERBR AT A FT A 2 (S4) ITIXERESM O ROERFEAGRHBGEICER L T
Fehi R E MR COFAE A K ONEO FIENED LN TE Y, MEOFHM S [/
A RTANTHELTHEBEND, RHTA KT A4 AT TEHMENZE T 5T Y fElkkEE
CRIEOH D FMER & LR, BRI OBIR, IRFHEORA . K OVRER AR RA
DT OND, HEEO AT B SRR L & BERERVRME IS KB TE 5, FEREIREL 2
BRI H81T 2 AR OO BB HOREAM 1 341 0D B - BR AR FiT B OV 5441 81 oD i AR % 2 TV 72 IR
JEC K A R OV % D9 BEALRR RO 233% 24 L. WA 2> & 3K & 2 M o i e (ki
BT 22 DEMEGEL ZLRWRETH D, —JH. BIERREM L LTk, —fikisgligic
Ko THTEORE LM L7 ATEBMBES NS AR DD, L, —BRICE® X
TRBE,PLBREORREREZ2RHT 52 Li3mo THETH S, S5, [THESITHE
2> & KIMHFEBFICE 5 & COMRRARERE ORKAFE CH 572w MBIHERE % ELH2 T4

LTWD EEERR, 207D, [AHA RT7A4Th, LEIZL U THRREICET 5
MAEZRIEERT 2 2 EAHERIN TV D, EBRIC, FEEEOF®R, EKEEM, (L nmk
WD B RE IR E MR R S N A5G, MIRHERE O T R BRI 20 AT 5 15 C & B A
X (electroretinogram: ERG) 7% LIE LIZAV 515,

ERG & IINAMIZ L > THEINLMEOEM B ZTLE LT b D Th D, SR &
0 IRERIZ A9 B M AEE OME& X % Fig 312~ d, —#%A72 ERG 1L, [FIXIZTB T#H
L7, 37220 B IR K OMA I 2 % C s 2 Bt 72 12 LS RS IS S OV 68 38 1 i 2 %
THABIZ R 5 FIREIC IR > TRLEk 41D, ERG DO ITNANS G K OE R 0D 5 B 5 D Rk
KL o TRELENT 20, HEEROEFTOFELI 5 HAYTIX, HEITICT—E
LU E DR EINENS U 72IRRE T d 2 RENEIS NI THAEE ORE O PDERIBIC K-> TSN D
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% L CEMEROBEIKTIE, ERG 13 F R A7 23 R EE 72 B £ 5L T O R SEREAE O FEAT
IZECHWBN TV S, ERG BHEOFABIZ AV b2 BEIIZIIC b, A Z 0,
YUAL Ty R NLRAY— UYF Ra AR, T ROPA R ERHEL THLC
P, F T2, ERG OWHACITMEAENH Y | T IUSHEILO IR0 K OV B2 72 B 2 RO L
FbDEBEZ NS, HlZIE, HANIC SO 28EOBIEN e b &l LTSN 5
JACIE. SRS OMRE A KT 2 ERG Th B HERISE (%) 12 a il A LR
LRV, & HIZ, ERG DS ORI bRAENMLN Y, ok, BiERIC
T ERG i+ 2113, EBRAMICAK LB RIRT 22 L REETH 5.
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ARG HEDRBMERE L E2 D, H—0REE LT, FAORITMFESIce b
WO THEULTWD Z EREF oD, FlzE, FAOMBETIEE Fo k5 IcHkosmE
LB R L TR Y . BT O E & $ER DL R OB Ain L L B h TRV &2
MHENTNDY T, Zom O ERMEE, RBERE E MUOMFT2BICHFITH D Z L&
BWT 5, 61203, MEEEMEIC OV TR S AFEIICIE Sh- 30 —olc 7 mr %k on
H5H (VmraxoMlEE), 7 o fEEE R OIRIEM TiX bull’s eye maculopathy & I
(T2 BB E RN BB ICFRD DD Z E M BTWS D, UL, FEFR L2
REBRICHNON2EMRED > BbEE RV~ A, Ty FDWIEA XIZBWTRIE
EEEBTHILIRAETHD, FOMML, W= FLidle~h 7 BTIE, %
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DIEERIR Z BRI — KBNS AN O N 2BTEDO — D> TH D Z & NFEIT b D, In vivo
AR E LT, MBICHW 28N L ENICHE SN TN ZLIFEETHD, SHIT,
g G #ERRE IR R A M AA T 2 R FRE L 2 D70, [R— BN TH 6N 2%
BIFHROMOMRER R L EDOETE F TOMBEERERESE DY 227 2 10 EICHE+ 25 2
CIORNDEEZEZBND, —F, FTolWBELOA XEHARD LNy B I fERDE
DT EMPNFEEFERICHND Z LDORAE L TET NN, T OBERITBRIEFEE D
EYRBEIC L > TRIBICE T2 ZENWRETH D, ZNLDZLnb, H=IA4 ¥
TOMESL ST ERG D FLR M OFRTIEIT . FERRIR 2 EMERBRIC TR RERE 2 M H e O
F=Z Y7L, SHICHEIET TOEAOEREA 2 IS~ 5 FE L LTIHFEFICHM
ThdZEnfishs,

AR, FERRR ZEMRERIC I 1T 5L ERG M 1EH i, £ O HIEOERELL HRA LI
BT, PUa L. SEAIE MR RE R E ORI R & LTOH =2 A YL TO ERG 7Lék
K OFATEICIRET D &, ZAETO L ZAFRITMO TH20, FlIE, b MK T
RIS DFF ARG & SRR IR I IR 5 ERG % 45 HE L TRl DM L S - FIE ) e
MENTNDN, FERILEE B G Uiz =7 A YU THIRIRE & SRR 2 5 L 72 ERG %
R LR IRIEF I 2, P E . I =2 A YL TO ERG F VTR O F5E D
FRFEHRAE KA T HEH OB 2 PRI T, FEORMDIRY 20, ZhbDZ b,
FERER L2 BVEN TRV T, B =27 A PV TO ERG ik MR ED U 2 7 3+
ERENTOWRVWONBRTH D, £ ZTARIFETIZ. I =2 A YT 2 FEHIFE RN
M RE [ E DR RAZRFHIE DR L HAE LT, B FdD2WE~h 7B ToHES
BN, MO BRER AR T R E Y T4 FE ERG O REER & O T ik 2 gt LTz, F—F
TIE AN ORREE & LT 2 DITKBI S 4L D AT IRIREE e OBEIRIR B OB REREAGIC & B L7z,
FHo~NETE, TR ETUMEERNO—, . KO=R=a—0 o Th DM, BRI,

KON RGC ORERERHMmIZE B Lz,
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FIGURE 1. Diagram of a horizontal section of the eye.
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FIGURE 2. (A) A photomicrograph of a vertical section through the central retina in a
cynomolgus monkey and (B) diagram of the corresponding nerve circuit of the retina. ILM, inner
limiting membrane; NFL, nerve fiber layer; GCL, ganglion cell layer; IPL, inner plexiform layer;
INL, inner nuclear layer; OPL, outer plexiform layer; ONL, outer nuclear layer; OLM, outer limiting

membrane; RPE, retinal pigment epithelium.



FIGURE 3. A schematic representation of the extracellular currents that are formed following
light stimulation. The pathway “A” represents local currents within the retina, while pathway “B”
shows the currents leaving the retina through the vitreous and the cornea and returning to the retina

through the choroid and the pigment epithelium. ERG recording is done along the pathway B.
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FIGURE 4. A typical waveform of the ERG response elicited by the white light flash of moderate
intensity in a dark-adapted cynomolgus monkey. Arrowhead indicates onset of the light flash. Two
components that are most often measured are the a- and b-waves. The a-wave is the first large
negative component, followed by the b-wave which is corneal positive and usually larger in
amplitude. Two principal measures of the ERG waveform are taken: 1) The amplitude from the
baseline to the negative trough of the a-wave, and the amplitude of the b-wave measured from the
trough of the a-wave to the following peak of the b-wave; and 2) the time from flash onset to the
trough of the a-wave and the time from flash onset to the peak of the b-wave. It is well known that

the waveform of ERGs recorded in cynomolgus monkeys is quite similar to that recorded in humans.



% 1 % Standard full-field ERG : FFARRE IS M OVBEARRR I O 45 BiE A
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MENEN DA 2R T o 2 ML, L&D DR VRILTOMRTE ., T 722b bR P2
IR L . HENRZICHDRNTOHRT, T2ROEHFHRZE S KO —S>D &% A 72
FAET D, Fio, MEBEN TR Bk 2 RS RO ER AR SR hkd 5
BURAE M OARTERR T SEMR L & ZNZEEN D, ERG TlE, JITK T 2 E H 5 3R
B0 MRAESE . ATIR L& SEIRIC 81T 2 BRSO RrE D ZE R 2RI L, AT (R S M OVBE(RRE I D
B % Z VE AR RIGE R OERRICE E LTl TR 5 Z ENARETH D, =
AUZ K - T, HEIEN THRERE MFEET D82 LV IEMICHET 2 2 LT 5,

b MEERTIE, ERG (Tf#EBRERE 2 MR RIS 5 2 & O TE 2 EERMRA & ALEM T
LTS, #ET A o7 —RERMEAEF OB EIL, £ OBWIZ LI O RR

I & SEARIRIK DR G & 2N E A0 HE L TRlgk L7 BERG MR T EMTE AR, T O,
b MR TIEA MR 2 B IR E LTS X o TERG ARtk SN CTEBENH Y, =
DIz b  Jaik M D ERG DN HE ThH 7, Z ORBEA RS 2720, 1989 £ IZH
B R R FE A E P22 2 (International Society for Clinical Electrophysiology of Vision: ISCEV)
2. b MERRIC THIRRR B & SRR O MS & o Bl L CRidk 9 215 #E (L 7' m 22— 1
(ISCEV 7'm b= —)b) Z4RZE L7, BIfE, ISCEV 7'r b= —/Lidt MEEKIC T ERG %
BT DBROIEER R HEL L TEELTEY ., W7 e ba— /Wl E\JLL TRig S e
ERG I3 standard full-field ERGs & FFIEAL 2 @449,

AR U CIERRIR Z M B T | AR & SERREEE OB RE 2 40 Bt L TR & 2
standard full-field ERG O GRdt S EE O BFE TRA DAL, W< DD 7 1 b a— LR s
NTVEEP Ll ZhETOLZA, TRLIERICITE-STHRY, ZOFKRE L

T, FERR LM — RO B N 2 BN ERAFES 2 2 & DEXFEMmO



EREFERIRA L T D & IERRIR L M) B C ERG & BN L 7eWF SR8 3D 7 2 &
b, INETIZHOLN TN DIF#RMN D722 < | standard full-field ERG O A7 A H4rBRfiE S h
TWRNZ ENETHND, L LRnb, ISk LT b2 ORRERIRE 2 KT 2
EWHA LML EM R E LT T 256, K Z 2MRABRIC T standard full-field
ERGs Z #7502 LICK WV AMREERNBRIOND L EZXDND, ThbbL, 551172 ERG
DAL HE FTOBRRREDOE A THL, & DIZEIKRER & F— 0D~ —H —I1C TIEREK
MR TR OWERELZ T =V IV THZENRARICRD EEZIBINLD,

—J. NUTY—=ARHEREATH LAY a2y —E, b Mk L TEREZIZED,
B, OROBSEORRIEEZ —BIEICHERT L2 enmEanTng b 121850 R
U =g — )L ORFIRRER T, @ NSRER 055 LIz BRo MR sE D21k 7y standard
full-field ERGs |Z TR S 17217, = ORBR Tld, FAARREE & SEARR IR O MR DR RE 2 X
g DIRAICE CHERIRIBIC T 23 S 4v7e — 5 T, #EARREE O RE 2 ROk~ % AR
ISEITBE B BE SN o Te, ZORENS, B MBI RY a Y —ic
& D EHRE ~ DD AR CHE Cho T Z e SN D, 72, & MFEKRIZT
D S MAELARBDOEREL LTHEHIAWWD Y IX o 0d, HRBFICHIKT, FE,
A O R & T ICHER T D 2 E8 RTINS G5 T g il @ ic L 5
&, TEERFO ERG O RE & LT, HEARISE O Al 22855 K CWBIEN RO b TR D,
HERRREE OIEREFE FE S IR R SN D, — 7, FREICRIT DA ARRISE L, T ERFITIT
IEHHEPHANTH > 72 b ODOKRIEIZ X0 B H 2 WITREE B0 b2 &b, TE
IRF DA IRRREE D BUSIETe LA KM 2R LTV S HER I LD,

AL T, FEERRZEMERBRIC—BRNICHNON2BMETCH L0 =7 4 P L E X5
&L, ISCEV 71 fh 2— /L% £5|Z standard full-field ERGs, 7205, FHARIGE (rod
response) . {EEE (combined rod-cone response) M ONEARIGE (single-flash cone response
J U830 Hz flicker) DFCEREIMFZFRE LT, F7o. ARD X 91Tk N TEALIVTFHRREE X

OHERREES 16 L CBERMEO RO RRERE R 2R T2 2 &N R Y 27 — L RO
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X UOERN. =27 A LT standard full-field ERGs |2 L > THHARETH % 0>

ZRET L7z,

2. FEBME R OER ST

ARFERRIL, FH—- A SttoE W FERE B OKEE (B EHAFEE 5 C800264 K Y

C800044) %15 THhE L7,

21, #

—ARRE R MRS T S D 22 WHERES 6 51, BF 12 BIORERED =27 A Fv (3—5 ki,
K 2.8—3.8 kg) ZH o, MERES 341, BHeBEARY =Y — R 3—4 5, &
E28—35ke 2. OO 6T XL KGR 3—4 . AE 28—3.8 kg TRV
53 7=, B3 ERG EEBR TP 2 BRE | IR 24°C R 60%, M 12 BefE] A (7:00—19:00)
MREE 150—300 /L7 A, #A5[EEL 10— 15 [B]/BRERICERE L72RBREIC T, 27 v L AR
—UWNIEBEE Lo, faflid, A METEEE (PS; AV = Z VEERE TS,

Wi Z 1 H1[\100 g5 272, #KIE, KEKEKK ZVHEEHBICERES S,

22. &5

b N CHAEREICRVEEZ RITT 2 ERMON TV DAL LT, A at Yy — 1%
BIRL7e, RY a2y — (74 7= FERFER 200 mg; Pfizer Inc., New York, NY, USA) 1%
AP TR LTI BRI U 72, &5k, 6 BloBc o (CERIRIER) . 3.
6. XN 12 mg/kg DHEZSHENHEEIFR G LA E 22T EEZ LN TEBEL EOH
b 3% Tl AR % S (0.2 mL/kg/minX 10 min) L. 24 Bfi#6 £ CHIZ L7z, &5
#FiT, HREEZE2T 2 P EFRBEOMBEFTRY 2F > —/LIRE 4 ERG RLékFIZ HIA®D

HHEELTomgkg ZREL, SHIZED IR KO 2EOHEEZHRE LT, K5F, v
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> YR 7 (22; Harvard Apparatus, Inc., Holliston, MA, USA) % F CTIRTEFRIR D H1T - 72,

b b CHHARI ISRV BEZ RIET 2 ERHM LTV ARA L LT, VIF v U2 RIR
L7c, ¥a%vr (VI 0E 025 mg ; PAMUSKSHE, A0 13 AEB AR TRIR
L CEGRERB L 72, B5HkIE, Bt &13Bo 6 i 0.1 mg/kg O M &2 THRIERAR
5. (0.05 mL/kg/minX40 min) L. &5 28 A% E TBIE L7z, &REMEIT, b MK TOHE
BE 4 (0.125-0.25 mg/men/day, 2 11) L v M TOAEENFIHE (66%) ClIciESE, E
MEEZEZ LRIZBEENGOND & RIAENT-HEE LTRE L, YIAXT 0 aHE5756
AR, AEEREZR 6 FlCFERICES Lz, &5i1%, v U YR~ (22 ; Harvard

Apparatus, Inc.) % W TIRTEEIRD 1T - 72,

23. ERG
231, HALE

WL, W # 22 (KX T —IUEER 500 mg ; B RS, BRD) GEAC: 10
mg/kg, HEFF : 5-10 mgkgh) MONF T DU (BT 7 % —)v  SA )V AT 4 1 VER
Kett, KBK) 0.6 mgkeg DFFNNEGIC LD FEELZ, BT rED I KT =1
7V RS (R FU > P ORI ; S REEMIS . K)o RIRIC L0 HliE =7,
AT A T 7T T hA v (R 22—V HHRIK 04% ; 2 REEEGE S o sRIC
LB L%, B RexooFlitrio—2 (Rab Y URBAK ; Bt HE3EH Tk

2t KB ORARIC &V fR#E L7z,

23.2. LAl

ERG O#FFEIIEFTE /T T 2SI L T 2 2L E (Ganzfeld Stimulator Model
2503S; LKC Technologies, Inc., Gaithersburg, MD, USA) A H U7z, 2B PRIFEE O N — A
FANT THEM L7 e RENEIREE X 6.3 cds/m> THh Y . Jelili 3R 1% Neutral density (ND)

7 4 )V Z — (Wratten gelatin filter; EASTMAN KODAK COMPANY, Rochester, NY, USA) % ff]
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WSS S5 2 & TRliE L7z,

233, FiERK& UMY

ISCEV OHELES 2 5% 5810, AaORMOER O R 2 AT standard full-field
ERGs #itfkL7-, ridk@EME L TR o & 7 K Lo XEM (H6515NFC ; A [R&H: 2
A 33— B ZARIC, BEEmE U CEEM (TN208-016 ; kAsttar=—27 27 17
JU. HUR) ZBATEER O R FIZE AL EHERE LTz, 40 45 BLEOREIER . 0.007 }2 U8 2.7 cds/m®
DOFRE DRI T, ENZEIFERIEZ (rod response) & ONEA I (combined rod-cone
response) %@ L7z, E D%, 40 cd/m’ DFEE DOTF FIEIZ T 10 B OBNEIS 24TV, [Fl
B TIST 2.7 ed-s/m® D FRFE O SEFIFLIC THEAR RIS (single-flash cone response & O} 30 Hz
flicker) Z#% L7=, EFLO ERGIEX, AV a2 — Lo EE KOG 24 Kk, 5
WEY T DR GET (BERORE 24 FfEl#2) . b Bk, &5 24 FFH. 7, 14 KT 28
AziICEnEhets L7,

TRTOIEEIL 0.5—1000 Hz OFFIR T ¢ /L7 —% 00 L CTHIME L7-1% 1, S EM MR
& (MEB-9104 ; HAOLEMASH, ) (TRt Lz, R—SRMFCTREE Nz 3205 6
W 2 RN CINEERI T 2 L Uc, WIERU DT & LT, a K ORIE (GERA S a
N7 7ET) KON Ctfilgo 5 a % 7 7 £ T) % combined rod-cone response M ¥
single-flash cone response DILIEN D, b I OIRIE (ail b7 775 b ITAME T) KOV
LRI S b B —2 FT) % rod response, combined rod-cone response, single-flash cone
response, M Of30 Hz flicker DI IENHZNENFHHILTZ, 7ok, RNY a7V — 1&g 5HT

VLR D 2 Gl & & Lz,

24, HIRIEMHRA
ERG Ol A8 A > MZ T, ERG fl#kf& TEZ ICWIREGMRIREE (HEINE OMEGA 500;

HEINE Optotechnik GmbH & Co. KG, Herrsching, Germany) % A\ CiljiR D AR JE 2 8122 L 7=,
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25, HRERHFERIMENT
ARV Py —nHDHNNITTX 2 OFH%ICFESK L 72 standard full-field ERGs @D 4 &l
ETTEYE CEERZE (SD) THRL, MDD t MEZ AW TR S FIME (B 5% O

fill) & H#E L7z, P<0.05 % b o CHEHFEIICAEE R L &k LTz,

3. EBRER

3.1. AUz F—n
3.1.1. ERG

Wt AL DR FEB % Fig. 51T d, Fio, BT LI SRS & Tab. 1120777,

BWIEATITIE, G HEEBE L CTUL T OZEA RS B/, Rodresponse Tl b D
BHE 7298059 & 5 WITIHRDFED b iviz, HEERO b BREIL, REAEE kL THE
7R T o 72 (3 mgkg # 5-FF P<0.05, 6 % TN 12 mg/kg $¢ 5l P<0.01) , Combined rod-cone
response |3 negative ERG (b J£#RIFAY a JIRIF LV /W) TH Y | b K OHEEIAE /N
DOWFINE TS > 72, BHEHO b EERE O ba bhid, #&5-mifE & g L TR 2 KET
B o7z (12 mgkg H5-F P<0.01) . a WIRIEIZIZA ERE(ITE O b7 h > 72, Single-flash
cone response (FEEEEIZA L L, aile N T 7 OFHL K O b OB 2B N BEE Shvle, #&
HE#D b BIREIL, GAMEE R L THEREME TH 72 (6 KT 12 mgkg & 5K
P<0.01) . a I IRMEIZIEA B AR AT D B iv7e i o 72, [AAEIZ 30 Hz flicker & B EEIZZ L L,
b I O LRGBS ST, GER O b IIRIE T, BG-AIE & ik L CTHEZREME T
B o7 (6 mgkg $5-IF P<0.05, 12 mg/kg #% 5-Ff P<0.01), & GHEZICHEO N TXTO
B, 50 24 FEEZIITSERICHEE Lz, F72 E5Lo ERG ORI, B 6 720

HEETBIE S NIRRT,
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3.1.2. ERIEMRA

WTFNOBERA » MZBW T HH LN REITRD b hnoiz,

32, UaAFL

32.1. ERG

WAL DRERF % Fig 6 1IZ~T, Eo. BT LIKIEIER) % Tab. 2 12”7

Rod response T3 DIEIE J OHEIEAGRD Hav, HFG% D b P G-RifE & g L TH
BRI K ORISR (& H 12 p<0.01) 23 H &7z, Combined rod-cone response C
VIIRE DFRIEDS TR B, B 514 D a i e Vb I I Fe - Rl & bk L TR BRI OIER (&
HIT p<0.01) M ST, BIFICITE a D 50T b FOWTHIC b ELITBILE S s
-7z, Single-flash cone response & T 30 Hz flicker T, & HITIGEDOBERIENGRD iz,
JREDEEE% D b BRI, R5RE & L U CHRICIER Lz (& H12 p<0.01), Fiz,
FEEHFIA B IR SR Do 7o h3, 594 @ single-flash cone response & UF 30 Hz flicker
D b PRI 5/6 Bl CEERTL D BIEMEE R LZ, ERROTXTOEIITE S 24 R #Z N
K bLEHETH 7=, Single-flash cone response @ b I IZFRD &IV - IEHFAE R 123 5- 24 FEf %
VIR R 2R L2 b OO, #2528 A% TO b IEEFRHIRG-ATE & ik L THE R
B (p<0.05) ThH oz, TNLSDOTNTOEIT, &5 28 B X TICHRGATE [FIREE

TEE L, F7-. 0O ERG OZbIZ, WS BIER SN T2,

322, HREMA

WTHNOBIER AV MZBWTHH LN REFEITERO b2 hoT-,

N
N
)

FMUT Y= ARFPEEH TH LAY 2y —/ud, b MEFRIZ TEAE SUTEEA MR
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JUEDIRIRIEE LTHEH SN TV D, RY a Y —ide MIxt L TR 5%ICEN, F.
BROENEORFEREL —WIEICHERT L2 LA RESNBY . KRS TRl S
72 ERG Of§ RN SIFAR Y =2 F Y — LSiEEHEE, 727 T b HHARRIS OB IC B 2 B &
KTz enmgsnsg®,

KEBROH =7 AL TlE, R aF Y — L OEGHITHERGEITEER L TRAISE
ITAREEAR /NI D898 2 0K O negative ERG % 7R L, AT IR ~DBE 72 AT Lz,
— 7, MERRISEICIIHEE RO bR b DODWE ThH D, HERIREE~ DB TR
BT D ERECTH 7z, LY, AFERICTHREINTZRY) 2y —1Ii2d5
standard full-field ERGs ®Z1{kix, b MIBTFHEE KL D LB XTI,

X BT, ARFEBRIZ THosEk L 72 standard full-field ERGs O X CDIGE T & L ORI
IZHKT D b IO NEO bl —F, £ U THRMRICHE KT 2 alIZITWF oI
CHHOREIFBEI NPT, ZORRNPL, RNY aF Yy — Vo220
=7 A PTIE, MO BEREIT AR STV D — 05, BUBHIAG O M AR 1 X BERS (s
FEINDZ ENRRB I,

b MERIZT ) oMM DAEIIHAROEHREE L LTS Tn L oaF v i, h
BHEEICEDET, B, BRSORRRE EZAHNICHERT L2 LnmbnTng >
I EGIRES BT Y IR o R TR S 72 ERG OFERN B IE, AR
% D AL 2 BB B VR <RIBS D — . AR O BURIZTe L A B R AR L C
Wt RIS,

REBRDT =2 A P TIE, $EERRINE ORI R K OCRIE OIS TEm 280 v,
KRB OBEZR SRR T 2R RBBONT, —F . FFRRIEEITHEIB AR L AR
DEISBEER L TN Z AR S iz, £72 2150 ERG OZ{LIF A TH - 7=, L
ERY . KEBRO =7 A4 P THRH SN2 Y A% 2 1T K 5 standard full-field ERGs @

ZiE, B MCBT DRI & LIEbD LB T,
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5. /hEE

bt N CEAFREMED ERG OB Z2/RT 2 ERMOBNTWEHRY 2 — LRy TF%
VE, ERENS =7 A P E L T standard full-field ERGs % gk L7=, TORER, =
O DIERE G ST =7 A YTl ZRE IR K OB IR 2
AR 7R MRS RE PR 2RI S Ak S e, AR OB kT e P ToORE TREN
AR L —E LT b, =2 A YL TO standard full-field ERGs Fi&kIZ L - T,
AU 3TV = VOFERE~DBEERE, ROV A% 2 OHEERRE~OBEE R 8%

BHEFRETH D Z LRSS,
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Combined rod-cone Single-flash

Rod response response conhe response 30 Hz flicker
Dose
(mg/kg) o L b-wave 0w I_ oW |_ el I_
b-wave 30 ms 30 ms b-wave 30 ms b-wave 30ms
0 ""“/\\\\_ \AJ‘-‘ W\A‘\
a-wave

a-wave

TS M MMM

6 m\[\“ Y WS W W W
—v\—ﬁ——w—_w
A A A O Y T T |

12 ——— e

FIGURE 5. Typical waveforms of the standard full-field ERGs in a voriconazole-treated
cynomolgus monkey. Voriconazole was administered intravenously with increasing doses of 0
(vehicle), 3, 6 and 12 mg/kg at intervals of one week or more, and the standard full-field ERGs were
obtained as described in the text. Arrowheads indicate onset of the light flashes. The responses
recorded 24 hours after each dosing (gray trace) are superimposed on those recorded immediately

after each dosing (black trace). Each trace represents an average of three responses.
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Combined rod-cone Single-flash

Rod response response cone response 30 Hz flicker
Time
after dosing 100 pv 100 uv| 50 pv | 50 v
b-wave 50 ms b-wave 50 ms b-wave 20 ms b-wave 50 ms

Baseline -——/\\

Immediately
after

24 hours
7 days

14 days

28 days T —Vf\-'v—w \MM

A AN

FIGURE 6. Typical waveforms of the standard full-field ERGs in a digoxin-treated cynomolgus
monkey. Digoxin was administered intravenously at a dose of 0.1 mg/kg, and the standard full-field
ERGs were obtained as described in the text. Arrowheads indicate onset of the light flashes. The
responses recorded before dosing (gray trace) are superimposed on those recorded after dosing

(black trace). Each trace represents an average of three responses.
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TABLE 1. Effects of Voriconazole on the Standard Full-Field ERGs in Cynomolgus Monkeys

Dose (mg/kg)
0* 3 6 12
Immediately Immediately Immediately Immediately
After After 24 h After After 24 h After After 24 h After
Rod Response
Amplitude (V)
b-wave 439 = 997 342 + 13807 448 + 13.93 165 + 6471 477 + 823 9.7 + 5731 408 =+ 12.03
Combined Rod-Cone Response
Amplitude (uV)
a-wave 528 £ 9.10 49.0 + 897 51.0 = 7.50 454 + 877 548 =+ 6.53 46.1 + 1240 63.7 = 850
b-wave 123.5 = 2493 1219 =+ 2294 1261 + 21.81 89.9 =+ 1479 1325 =+ 19.17 60.5 + 13.8811357 + 21.41
Single-Flash Cone Response
Amplitude (V)
a-wave 12.7 =+ 1.81 129 =+ 236 127 = 121 1.1+ 234 135 = 222 11.0 = 2.67 146 + 231
b-wave 53.8 *= 6.63 477 = 717 553 + 542 413 + 577% 603 + 1123 33.0 + 5.11f 642 =+ 12.23
30 Hz Flicker
Amplitude (V)
b-wave 524 =+ 6.62 48.1 + 8.04 553 =+ 3.80 456 =+ 6.087 59.6 + 12.32 353 + 5.09% 581 + 11.89

Data are expressed as the mean = SD of six animals.

All the animals were treated with low to high doses at intervals of one week or more.

* Physiological saline was administered as a vehicle control.

T p<0.05, { p<0.01; significantly different in comparison with the vehicle-control value by the

paired #-test
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TABLE 2. Effects of Digoxin on the Standard Full-Field ERGs in Cynomolgus Monkeys

Times After Dosing

Baseline " Immediately 24 hours 7 days 14 days 28 days
Rod Response
Implicit Time (ms)
b-wave 835 + 2.82 87.0 + 2271 913 + 4.49% 89.5 + s5.42F 842 + 1.95 84.8 + 252
Amplitude (V)
b-wave 49.0 + 6.60 589 + 16.58 723 + 1232I 59.8 + 20.06 475 + 14.40 513 + 9.48

Combined Rod-Cone Response

Implicit Time (ms)

a-wave 173 + 048 17.4 + 0.30 184 + 0.64% 180 + 0.69% 178 + 0.78F 173 + 0.44
b-wave 380 -+ 1.81 394 + 1.66% 429 + 2561 409 + 3.207 387 -+ 1.81 382 + 1.41
Amplitude (uV)
a-wave 584 + 844 58.6 -+ 6.89 57.5 + 8.09 57.9 + 9.16 66.8 =+ 15.83 65.0 + 9.59
b-wave 141.5 + 1636 138.6 + 19.59 1482 + 11.19 168.6 + 23.35 158.0 + 31.08 159.0 + 23.94
Single-Flash Cone Response
Implicit Time (ms)
a-wave 1.6 + 043 1.8 + 1.08 124 + 1.09 126 + 0.88 120 + 042 119 + 034
b-wave 239 + 0.71 247 + 100 262 + 1.00% 26,1 + L11% 251 + 0611 246 + 0.69T
Amplitude (uV)
a-wave 144 + 2.64 123 + 110 13.7 + 245 147 + 4.09 148 + 1.70 13.5 + 281
b-wave 57.7 + 10.90 53.0 + 741 479 + 785 537 «+ 1471 60.5 -+ 7.31 59.5 + 10.69
30 Hz Flicker
Implicit Time (ms)
b-wave 257 + 0.67 263 + 0.69T 27.1 + 0.69% 269 + 0.77% 267 + 0.88F 262 + 0.59
Amplitude (uV)
b-wave 578 + 6.77 545 + 9.51 47.8 + 9.96 545 + 1536 61.1 =+ 857 615 =+ 6.55

Data are expressed as the mean + SD of six animals.
1) Recorded 24 hours after dosing of physiological saline.
T p<0.05, { p<0.01; significantly different in comparison with the vehicle-control value by the

paired #-test
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¥ 2%  a-waveanalysis : —R==—11 > (M) OFEAMN

=

MWD —IR =2 —r » ThHHMIAIT, EOHNEIAFET DHWEI T F 2RI L,
fik & LTHODBRENZ B S ELNHZHERTH D, HWEIC I 2 0FOWI) G EE
NDOZEALIZE D £ TOWRITIEREW (Fig. 7) EFEENR., ZhE TEL OIS ICL -
THRONTE, ZTOMEREROFERTH DML EN DOZ{IX, ERG TIILfl
WMO% DRMORRMER TH D all (Fig 4) IRbMMIND ZLnE<mbhd, £D7
O, —MKAIIZ ERG @ a i IZHMIAERE DFRIE & 41D,

H 1 E T, B =7 A YL TO standard full-field ERGs fiékIC & > THRANC L 2 FF AR
& D WITERRE I ~ ORI R2AEM A ATiE TH D Z & 2R L7z, L2~L. standard
full-field ERGs Oifi RAAGMIL~DOIEM 27”129 5 b D TH o 72BRIZ, T DOIEM % X 0 7
(IR D 2D i, AR OREFN B R 2 S TRMOFERLEL D, TRbb,
standard full-field ERGs (ZHLANRAFA DB RE 2 IEFE B DRy I3 & e, £72, —
PR POV A S R DO BB BE D FEIE & S5 standard full-field ERGs (2331} 2 BIIEIS  ERG @ a
BATIE, $ERORUSITIN A THEMA OFF #%#% (OFF BN fE X OVK M) DRS & 257
ICEEND ZEPRESATVENLTHDLSY,

—J7 Hood %23 & | 0 B3 CHMALFT (R D HERE 2 IERED DFEMIZHUHR 35 72  ERG
D a P DY 73 2RO LIERABICH R T 2BXET VT 4 v T 4 7 L GBI
EBTINNT A= Z D NS R HIRTE & 5 O THARKERE 2 3Tl 3 2 Fik & BER L7z (a-wave
analysis) , & DIZHERIZOWTHAIERIZ, Hood 51T & - T LFLOAF A BERNIE & Lo
FEBHLENTWDE®, Zh b HiEE N =7 A P TOREERRISHT S Z & T,
FEHNZ L 2 BB RE~DOIEH 2 3EMICFH CE 5 K D12 D L HfF SN D,

—J7, B S AR AR = A7 F—+ (phosphodiesterase type 5: PDES) [LEAITH 0 )
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JEE R 4 K OV B IR i 1 I S DR E L CTHWONR TV DU AT T 7 4 v, B
—EMEOREEELZFERT DL L RHMENTVED, SAFF 7 403 6 BARAKRY T
77—+ (PDE type 6: PDE6) (ZxI T AMEMEM LA LT, Z ¢ PDE6 I3RS 1231
DHNEMEM D EL R ERD—DThHh D, TDH, EROBEREFILI VLT 7 1 Vi
LB PDE6 AELBEE L-bDEEZ LR TS, £z, b kT 2RES
ELZ2FRITIH N MONIYAF VU E2a5 X4 ) A3, HMBRNE O
Na'-K'ATPase DIEMEZAET 29, = OMMMID Na'-K ATPase i3, HINIC K % A AN
52 e TR NSEFICEE &R E R T D ERROBREREEI LY TR 0
X DM Na'-K ATPase FLE L BIE L= b D EEX LR TN,

Z ORI TIE, IR Z MR — I WO 58 TH L0 =27 1 L
% FIVN T Hood 5 @ /51:®% 532 a-wave analysis O 35 0E 4 3% & L7-, £7=. [A a-wave
analysis |2 C, BRRDIIIVT T 7 4 VRO Tx 3 N2 K DRI ~D B % e L 7= 21k

DR ATRE 2 L 72,

2. FEBRME R OERT

ARIEFRIL, F— IRttt B IEBRE B S OKER (@Y IEBRKERE 7 © A1200207 &

N C800264) % 15Tk L7z,

21, @

— IR AR K ONIRJEE (S8 D 22 WO HERESS 12 5, B 24 BIDN BT LEDH DUVEA v FxR Y
THEDH =7 AW (3—55%ln, (RE 2.6—51kg) %MV, PiRaT%1T> 7255, ERG
NI A=BIZONWTIEA =7 AP NVOEMIZLDH ONRENBD LIRS T, DD
B, MERESS 8 . Gt 16 BlA ST 7 4 WG ERICHV BIOMERES 4 6], FF 8 Hil4

XV R EERICHW., AT T T 4 VR EERTIE, & 4 Bla A AR (3—4 5%
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i, RE25—34kg). YT T T 40 I mgke B (45, (KE 2.6—30kg), VAT ST
A4V 3 mgkg B (4—5 %, KE 2.6—34 kg, KOV ILTF 7 40 10 mgkg B (3—4 5%
fin, 1KH 2.6—32 kg ICENENIRY 3T, VAT UREERTIE, & 4 62 B4t
HAEE (4—5 s, (K 2.6—4.6kg) ROV IX VR 3-S5k, K% 26—5.1kg (27

NENIRY 3T Tz, B3 1 2 & RERICEE LT,

22. ¥h
A O RE W BB RIFT Z NN TWAEFE LT, YT+ 7 41
KO % 287 LT,

VT F 7 4L (Sildenafil citrate salt; Sigma-Aldrich, St. Louis, USA) XA FR& MR I iR
S, AR 02um DY > V7 ¢ LA — (Minisart; Sartorius stedim biotech, Gottingen,
Germany) Z JHVN T A U CHRGRE TR Uz, B BIRIE, 45 4 670> © 732 2 B o FRAE
YIVTFT 401, 3 KON0 mgkg BEIZ, ENEN 0, 1, 3 KT 10 mgkg D HEIZ THAE
RN IS (0.2 mL/kg/min X 10 min) L7z, #&5-H&IX, b N ORRIK & [FIRRE OBEEE % A
DHHEE LT Imgkg ik E LTz, #&51%, vV TR~ (22; Harvard Apparatus, Inc.)
Z U TIRAEFIR D HAT 2 72,

VAR URED 4PN, 1 EEFRERICY XV 0% 0.1 mgkg O B CTHIEFIRN

G- U, BEARKHRREED 4 Bl 34 PR R A RIS G- LTz,

BIX, 1 E L FARRICHER S ¥ 2 (BA 10 mgkg, MERF : 5-10 mgkgh) K OVF
TV R 0.6 mgkg O ANEGIZ LV EREE L7z, BAIZ e ED I FERT7 2= 7
U U O SRS X 0 BiiE S s, AR L T T a b A o IR X0 FREE L

7%, e FedxrzFirtron—2A0ERICEVERH#EL,
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232, bHIEK
ERG DiEFRIZITFHN X A A — F (light-emitting diode: LED) KOk / v T > 7 D i i
% Wk L 72 2R B E (BigShotGanzfeld; LKC technologies, Inc.) %/ L7z, AFEBRT
E, ¥ TN OREMER LT, ¥k T IR DR DR KRTRE (T2
fiE) 1% 826.7 cds/m®> TH V) | FRESHITRHIEAE PCICA VA h—L &Y 7 by =T
(Ganzfeld control panel; LKC technologies, Inc.) (2 CHil##l L7, YERIEKGRE O BATIX, Hood
5 OWE 2N —FH S THBEIBE (troland : td) (2 TH L, BEATHURER T Tscottd), BAFT

FBERE 1% Tphottd] & ZFNENFEKFL LT,

233, GiERK OMEHT

Hood & D& 2 V%52 |2 a-wave analysis (ERG Didk, WE. KOT7 4 v T 1
7)) LT O L D IZE M LT,

FUEREAMR L L O o 2 7 kL X EMR (H6515NFC; A IREFEA A 3 —) ZEHRIC,
PelrdE R & U CEFEM (TN208-016 ; Rttt =—27 A7 ¢ WV) ZHEHIEMOL FIZZEN
ZHERE LT, 40 5Ll EORSIRIN, 3.7, 4.0, KO 4.3 log scot td-s O 58 & D SRR I %5
% ERG TdH HIRAIGE (combined rod-cone response) ZERFEIE L=, 723, FHHADRIE
JEEHERFT D720 SEHIE O MRRIE 30 B EILL BT 7o, £ D%, paired-flash technique %
WTRAINE L A — 8 O—H O Yefillg (3.4, 3.7, &0 4.0 log phot td-s) (2 CTHEKRIGE

(cone response) ZF5%& L 7=, paired-flash technique (& & % $EA R IG 2 O E04% I3 Friedburg 5
e X Jeffrey 50D i 2 2E12, BEIER FIZT 4.0 log scot td-s D FEE D conditioning flash
RIS ED 05 WRITEEOMREOARPIZ TFHFR Lz, 7o, TilBRIZ T 4.0 log scot
td-s O 1 % DAL A Kk % Ze IR IC CEME LT 140 5 H o 2[5 B OFXFRKIZH T 5 a
W DA Z T KR (Fig 8) b, I =27 A ¥ /LTI 4.0 log scot td-s DFEHIFL D 0.3—0.7

MRRICEIE S N D INE IFTHEMICH RS 2I8% (HEASRISE) LIl Lz, DLEOIREIR,
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VVT T T 4 MR G ERTIIERGAT, REGERL DR 24 RIS, VI %Y R EHER
TIXEG-A, F5 24 B ROV o AIc 2 ehitsk Lz,

FTRTOIEIX 0.5—1000 Hz OHIK T (L& —Z i L CHIME L7210, FREMMRALE
& (MEB-9104 ; HAYEKRASHL) ([Z5es& Lz, F—iREORPRIC KT 288 %, BE
JRETIE 3 W, #EARRICE TIX 6 IWERCE L. TN 0 OMMEFHEIEZH I Uic, #ER
FIE % [ — TR O HRIPLZ THEH SNTRAINED A L, FHERIGE  (rod-isolated
response) % K72, Rod-isolated response O 5 H DOAEEE % Fig. 9 12/~

FFRRINE D a i OPIWIE 5> (Rod a-wave) 12, Lamb J O Pugh OFFAOEE#iREE T L
©20> Hood fOF Birch IZ L W AET NV CThH LI WVE7 4 v T 4>/ Uiz, DE0, £
Wil (Rod a-wave) &3 (1) TR ENDHERHORH ~FRID b & 725 FBEDE T 1S
T A=H (BiR) &RDIZ,

R ={l-exp[~I-S-(t=1,)’1} Ry (>0 (1)

RITARE (WV) | LI SCHREIREE (log scot td-s) . S THIELE (57(td-s) ") « Ry IR KARNE (uV) |
IR R R (ms) o 4 13RI ORI OEN (ms) 2 ZNENRT, 3D
=7 A4 PN 20 FIOFEHETH 72 31 ms ICEE L, HEEFROET NRT A—=ZL S KD
Ryex DL LTz,

HEASRIGE D a I O WISy (Cone a-wave) (21, AR O (1)1 low-pass exponential filter
EHABRANTEEFET N EZ I Y ZA TR TELER QPO ERIGE & R 4

T4 T LT,

I-S-(t—t,)
R(l,t) = ‘R
(1,1) {I-S(t—td)3+l} ) @)

RUZHRENR (V) L LT EHIBEREE (log phot td-s) . S TLEKIE (s7(td-8)™") | Ry | IHCKARIE (nV) |
IR R (ms) ., 4 [ 3CRIEER OERFF OB (ms) ZZNENRT, I JMEH 2D

=7 AP 2B OVEHETH -7 1.8 ms IZHEE L., HEERRDET N IRT A —2 L S KW
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Rmaxo):%‘k L/7L:o

24, [REKMHRAE
ERG O & HMiAR A > MZ T, ERG fR&f& T IEZ I ARE S IRS: (HEINE OMEGA 500;

HEINE Optotechnik GmbH & Co. KG) % H\W TR DR A Bl L7,

25. F¥vaxxra4 7R

AREBRIZEIT D ERG DAL LI VT 7 4 VIBEDOBRETARD Z L. ROATFER
D= AP NVTDUNTFT7 4 VORgGELE NEHETLZE2HME LT, Frva
¥ 17 4 7 A (toxicokinetics: TK) T #1T o7, VT T 7 4 VOEH%IZ ERG % idk L
72BE. Mk 0.5 mL &2 REREIR ) SRR L7z, 512, YT F 7 4 M E4I1T ERG % it
FEL T D 2 ML BRI L2k, »vT 7 40 1, 3, KOV 10 mgkg BEDRF 12 Bz
NTFT7 4V EBERRICRS L, &A1 &E56A 10 KT 30 5%, 20 4. 7. KO 24
W%, [RARICERIM L7z, IR % 11,200 g 2 TN 4°CI2 T 5 40 s D LTS Sz i,
BHRK 7 v~ N T 7 4=l X DIMER VT T o VIRERIEICH W, TK 8T A —
&L U CIRRROCIRE R & -C oD ifi, i — IRF T A T 1 F (area under the concentration-time curve
up to infinity: AUC,y) ZHH L7=,

Flo. KEBROW= I A PLTOYIAXRL L ORBELE FEET 52 2AME LT,
TKEHT 21T 572, ¥V TF o5 1 5 A% O ERG Z itdk L TH5H 10 H UL ERGE L 7214,
VARV UHO 4 Y I X A BERRICE S L, AR 5B 20 KO 40 4y
By 1, 20 4, 7. 24, 48, KON 72 BERFAIC, MiKHY 0.6 mL & KEEFFIRZ SERE L7, iR
% 20 4y M SRIEAC THRE L 727412 1,200 g (2 C 10 /0 fliE O L CE S - i, BB gk

(Emit 2000 Digoxin Assay; Dade Behring Inc., Cupertino, CA, USA) (Z X A iy %

EERTEICH W, TK X7 A =% L L TAUCLwZHH L7,
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2.6.  FHLAFFERIMEAT

BHRIZICB T 2V VT F 7 4 VHEORE T N /RT A — 2D ERfE + F¥EF % (SD) T
# L., /NT7 A Y > 7 Dunnett fE 2 W THASKHIREE L Lig L7, ¥ FF 2 R EH DK
FTNANNT A= ZTEE IR RAE (SD) TERL, D dH D t BE 2 v T8 5A1E
&L XD IR tRRE & I TRMASKT R & 22 ik L 72, P<0.05 & b > TR 7RI

AR &I LTz,

3. VAT F T 40
3.1.1. ERG

Rod a-wave }¢ U} Cone a-wave (2331 DB OREH 4 ZiLZ4 Fig 10 O Fig. 11
(RT, £, T LB TT N NT A—H % Tab. 3127,

5B %12, Rod a-wave TIE 10 mg/kg #% 5- T, Cone a-wave Tl% 3 LT 10 mg/kg #% 5-T
HE DWAPBIE S Lz, T b OWIBELIE, #5 24 R 12138 561 & [RIFREE £ <A
"L,

T4y T4 T ORGSR, WEEREOFEERE» O OBEERGEITNT OB THLRD L
T, ATHET B ROHE) IS TR TR R T4 v T 4 IR/ enZ &h
R STz, Rod a-wave TlL § OWANRRBD LI, HEERZRIZBTH LT T 740 10
mg/kg BED S ITBEAIREE & Il L THE IR (P<0.01) % RL7z, Cone a-wave TIl3#2
HGRELBEE L. § OB RO bz, BEASIREE L ik LT, REERIZBIT 520
T 7 403 K10 mgkg BED SITHEREKME (& HIT P<0.01) Th-oTz, &5 24 Kk
T, BHAKHIBEEE LT T 7 4 VBEORICH Bn7e § OEFRO bR -T2, —T,
Ry \ZVEA B2 ZGITRRD DL o7z, EFLD ERG OZEAKIT, BB H e e 722 138152

o i,
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3.1.2. ERIEMRA

WTFNOBERA » MZBWT S, IRIEICH LR REITRO ol

3.13. h¥vaxxsr a7 R

UNTF T 4 NEEBROMBEF I NT T T 4 WRE R N TK /3T A — % % Tab. 4 12777,

YNVTF T 4 MR BE% O ERG RLERF (5-BAAATR 42-51 4y) oo T T 4L
PR, 1. 3, ROV 10 mg/kg BETZENZEH 378 = 82.9, 1190+ 181, KX 3610 + 639 ng/mL
Tholz, VLT T 7 45 24 Biffth O ERG rifkiy (F 5-B4A% 24 B 34-56 43) @
MAEF S IVTF 7 ¢ VPREEIE, 1 KO3 mgkg B T2 THRIBRESR (1 ngmL) % FlEl-> T
BY. 10 mgkg BETIX 1.54 £ 1.09 ngmL Tho7-, £7o, VAT T 7 4 VOHEIEEHD
AUCqinelE 1.3, BTN 10 mg/kg BE TZ 42401000 + 121, 4250 + 748, J% TF 12900+ 2020 ng-h/mL

ThoTz,

32, Vaxvyw
32.1. ERG

Rod a-wave } U} Cone a-wave (2351 DB ZE M DRERF 4, Li£h Fig. 12 X U Fig. 13
T, ETo, T LTEBRETT NV RT A—H % Tab. 51T-7,

Rod a-wave |Z1%, &GHZICH S NRZBITRO b o> 72, —J7. Cone a-wave L5
24 WEIRICBRE RIS AR LTc, 74 v 7T 4 v 7 OFER, HEEWE O R 6 OBE e
WBUIN T OEH THRD bT, Fii GFEH R U7 I8 TRRIEFIT TR 27
AT 4T BEONT T DR I LIZ, Cone a-wave TlE R, DIV RO BTz, ¥
T FEOR G 24 KR D Ry lE. BEGHIE (P<0.01) M OMEAXIIREE (P<0.05) &t
WL CTAHBEREETH T2, BE 1 p HEOY TR U BED Ry \ZIE, BGEHED 50
BERRT RRE & DB 5 23727281358 H o7z, —J7, Cone a-wave O S IZITHEHEAE

I I o 7=, £72. Roda-wave TIX S & DX Rmax DVWNT LT B 5 072 281k
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R bR N0, RO ERG OZALIT, B 5 2R HEREE IR SN o 1,

322, IREMA

WTHNOBIERA » MZBWT Y, IRIEICHO N RBEEITZRD bR o7,

323, hXvakxT s R
VAT EGROMET Y AR AREK N TK /N7 A —F & Tab. 6 127,

UAX T OHEIE 5% D AUCoinr 13 334.4 £ 65.43 ngh/mL Th - 7=,

4. EE

Hood 5 D #& % L 7= a-wave analysis®” Tl K 5 VIFSERICH T % ERG O a I H1H
HABXET NV EENENT A v T 4 7T DT LT, fFED D WITHEEROREREICET
BETFNNGA—LToDH S (BENT A—H) RO Rywe KIRIF ST A —4) BENZ
R BN D, SITHRMIMAMGIC R 2 IERAROMBIEE KT 5 L 52 b TND, —
T7\ Ruax \IB IO Fe REUG DOFF 2 WS 5 & S D,

Hood 52X %L, S OO 5L, F& L TR T oI SO B AR
END, BilZIE, MO EIREZEAE S O M KSR L A2 D HRED & kO BE TIE
Ruwe DZALZE FEDTIC S BB T 5 Z EBMES LTV, Zhid, EiERIC
Lo TRELRHMET > F—r 210k v, SIS ECONIERERI ZIREIZ 2%
TV HDLHERINTND

=I5\ Ryax DI 1T, £ & U THIMIE D B ST MR A o %5/ 55 O 1L i
BRI E BT 200 L EZEZ LN TNDED, flxiF, HMROEHEEEERETHD
AN R AMIE D BE TIE, S LHEET 5 & Ry DBEE AT 5@, £/, a-wave analysis

WZTCTT 4 T 4 WS ERG 25 B O(FE FCald 5 &, SIIELETIT R,
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ERICHDT 52 Enmbn s, Z OB EMEO WENZELTIZARN &
I OLNTH D, i, WERAKICE > THMREAGEOERK 77 2 v v —U U (cyclic
guanosine monophosphate: cGMP) {&K171%: Na'F v /L OB O 2388 L, Z4s & 0 &4
2B W THREIFIZHI ISR &2 NET 2> DAMVEIZ [0 > THEAL 2 Bk C o DK B2 — Rea Ik

M UT= SR (BEEAL OO L 2 IS EDER) ThdEHERISh TS,

KREBRDY AR T L2 NVTF 7 4 VHEEFEGH%D AUCinlE 1. 3. KT 10 mgkg T
I 1000 + 121, 4250 + 748, KT8 12900 + 2020 ngh/mL TdH -7, — . @ ANIZHE
K& (50mg) DI VTFH7 4 VEBRERRO#KS LIZEOMEFR VT 57 4 /LD AUCine
3700 ngh/mL Th>7- Z ERHESNTHAH, 2070, EEAE (50 mg/men) DO
Hu% e P EREBLT, AEROVALTOULTF7 4 LOLEHIREFEIT, 1 mgkgBET
WXRIFREE, 3 ROV 10 mgkg FECIXZNZNR 6 KOV 185 TH Y K& < ERlo T\ & 2
77

EEAR A OB ARG & L ESE ORI E LTHWLNTWAH LT 7 4 uiE, A
B BEORREEEZFRTHZEBMONTNED, £ AT F7 uid, Hl
SEIC B B AR A O EEARREE D> TH 5D PDE6 (I3t AMEEREZAHT 57,
ZDI=H, FROMEREE I T T 7 4 M X HHEHIRO PDE6 HE LEELZL D & —
RENICEZZ BN TVAD, 25 mZ L5, a-wave analysis (2 &> THRIHEN S S L7
T AT X DA RE DR L & LTI, DRI OEFE A SO D RRE N T A — & (S)
O3t 2N DA eI i =P AW

AREBROFETR, PVTF 7 4 VR GEHEIZ S OB R0 5, Cone a-wave Tl 3 mg/kg
YL EDO#GHET, Rod a-wave Tld 10 mg/kg # 58 TR LTz, —J7, &KIEE/ T A —%
T D Ryax\Z1E Rod a-wave & 5 M E Cone a-wave DWW AU S B 5 72 ZRIZRRD B LT,
AREBRCBEINT-ETNNRNT A—ZOEIL S (TN TH -7, £, MifEHF LT

T 7 4 VIR IRFLL T £ TR L7k 5 24 R R12361T 2 S 13 45% G-AiE K O kf
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BEEL RRETHo -2 b, SO NI IT T 7 4 Lo L B Loy n i
MTHDHZ e, &6I2, ARFEERIZTS 2 Rod a-wave £ Y & Cone a-wave TV
BABNSELLIEZ END, VAT T 7 ¢ VR L bl U CHEROMSAER & v i < Fi
ETDZENTREENT, 2D &I, B LR E kD PDE6 IZKT 53 VT F 7
NOHEEEZ AT ZAHERPFFER LY b KVIRRENGHEZZ T 72T 5 in vitro
EROWETNL b IFEND, UL, KRERICTRHENIRE T A—4 § O
RGP FER 2L, VT T 7 4 W L DAL PDE6 FHLEVE 2 Sk L 7= 28k &
Lz,

REBROY MBI LY IF v B G5% O AUC ol 334.4+ 65.43 ngh/mL TH o7z,
—J7. B ANCEKAE (025 mgmen/day) OV IX U AREROEGELILEZA, &
HIREBICIRT 2% G-MMR (24 Kef) Ao g —RFEli# T s (AUC during dosing
interval at steady state: AUCqy o) D FEIIMEA 154 ng-WmL Th -7 2 ERNHE ST 5D,
ZDTH, REBRTOTIAX T 0 AUC 1L, BAHEOREGEEZZ T FOK 22 5Th
S E 2T,

b N CHRRERELZFHRET VXX Y A0, HMILNE O Na'-K ATPase DIETEA FLET 5
ZLEELABMOENTWSY, F7-, BMIIAD Na'-K' ATPase 3. MIIAMNIC K & kAN
% L CREEIOFBAEICEE & E 2 K79, Madreperla 1%, BHEfL/= T 7 v ay
U A OIS T D HIEE N Y A% v ORFEERIFHNIKGTT L, & OREFIEFF A L g
LCHARTHE ThH -2 L2 HE L2, Z08% 4 Madreperla 513, 2% 23
AR, FRICHEROD Na'-K'ATPase G M 2 3 < PAET 5 2 & THEERS B L, TORRLE L
THEREBAL 2B O BEREREFENF R SN TNWDEBE X, ZOMPUHES &, vIFv
N K D HHIRNE O Na'-K ATPase PR IX, HFEDR 2 ) S 2 23 i COYAEFHR AR O
R TR B A KT S 220 &0 9 T AR O FORIC £ D oGMP K TEME Na'F v R L
ORAREAD L TnD, Eio, BRO X 5T in vito IZTHER SN TND Y IF T 0

K DAL OIHN LRI E R b DO THD, ZNHD T &M D, a-wave analysis (T K> T
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R S5 Y Tx 2 A K D HEMIEMRE D2k & LTI, Cone a-wave |2 35 1F 2 e KRR /S
T A=Y (Rua) DEBAFERBONTRIND,

ARFEBROMRIT LLROGE L —ET DD THY | Roda-wave (21T 2 S KLU R, Cone
a-wave IZBIT D SK R D 4 DDETININT A—RDIpNT VI FX DO 54T Cone
a-wave (28T D Ry DHBHGNRBAD 2R LTc, ZOEITEE LD, ZOJRK DN
HAR OFREIZAIZ B D L1335 28, PLEX Y | RFERRIC TR S 4172 Cone a-wave (2
B2 AR Ryper PIDIE, ¥ T F 2 N L DAL D Na'™-K' ATPase FHLE{EH & Sk L

- & &z 7,

5. /&

VIVTFT T4 NR RN AR B ENENE G LI =2 4 LT a-wave analysis % F
fil7o, TOME, TNEIERE T A —4 § RORKIRNE/XT A —4 Ryu OERE 725
VRS, 2D S KN Ry DEAGIE. ZENENT T T 7 4 VI K D MRS i oD
PDE6 FLEMEHA KON 2% o N X MR O Na'-K'ATPase PLEMEMAND PR IND
ETNNRTGA—=HDOELE T DHLDODTHHo=, LEXV, h=7 AP L TD awave
analysis IZ X2 T, VAT T 74N KRV IXF AL D —R=a—r v (HfHlR) o6

(ST D RERMOIE & S 2 2 L 2RI T 2 2 ENAEETH D 2 EAVR ST,
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FIGURE 7. A schematic representation of the phototransduction cascade at the outer segment of
the rod photoreceptors. (A) In the dark, cGMP-gated cation channel is open. (B) Light transduces the
visual pigment via the following enzyme cascade: photons - rhodopsin - transducin -
phosphodiesterase type 6 - closes a membrane bound cGMP-gated cation channel. Abbreviations: R,

rhodopsin; T, transducin; PDE6, phosphodiesterase type 6.
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FIGURE 8. Recovery of the response amplitude for the second stimulation in a pair of bright
flashes in cynomolgus monkeys. Pairs of identical white bright flashes of 4.0 log scot td-s were
delivered at a range of inter-flash intervals. Symbols plot the response amplitude of the a-wave for
the second flash, as a fraction of the response amplitude of the a-wave for single flashes under fully
dark-adapted conditions at a measurement time of 8.0 ms. Each symbol represents the mean £ SD
of three animals. The lower panel shows the same results as the upper panel, but on a faster time
scale and an enlarged vertical scale. One component of the response recovered rapidly, reaching a
plateau of approximately 30% of the maximal ‘rod + cone’ level about 0.3 s, and it was interpreted
that this reflected recovery of the ‘cone’ component of the ERG. A second component of recovery
began subsequently (after 1.0-1.5 s), and reached the final level after 15-20 s for flashes delivered in

darkness, and it was interpreted that this reflected recovery of the ‘rod’ component of the ERG.
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FIGURE 9. The schema of obtaining the rod-isolated response in cynomolgus monkeys. (A)
Combined rod-cone responses (thin black line) were elicited by white bright flashes in fully
dark-adapted state. Thereafter, cone responses (thick gray line) were elicited by flashes of the same
intensity presented 0.5 s after a rod-saturating conditioning flash at 4.0 log scot td-s. The difference
between these two responses is the rod-isolated response (thick black line). The traces represent the
responses elicited by light flashes at 4.3 log scot td-s from one representative animal. (B) The first
20 ms of the records in panel A is shown. The traces of the combined rod-cone response and the cone

response represent averages of three and six responses, respectively.
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FIGURE 10. Typical waveforms of the rod a-wave in vehicle- and sildenafil-treated cynomolgus
monkeys. The solid curves in each panel represent the rod a-waves, which were derived by
subtracting cone responses from combined rod-cone responses as described in the text. The dotted
lines are the curves fit from the equation (1). The responses obtained before dosing (gray trace) are
superimposed on those obtained after dosing (black trace) in the middle (After , immediately after)

and right (Recovery, 24 hours after) panels.
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Typical waveforms of the cone a-wave in vehicle- and sildenafil-treated cynomolgus

monkeys. The solid curves in each panel represent the cone a-waves, which were derived by means

of the paired-flash technique as described in the text. Each trace represents the average of six

responses. The dotted lines are the curves fit from the equation (2). The responses obtained before

dosing (gray trace) are superimposed on those obtained after dosing (black trace) in the middle

(After, immediately after) and right (Recovery, 24 hours after) panels.
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FIGURE 12. Typical waveforms of the rod a-wave in vehicle- and digoxin-treated cynomolgus
monkeys. The solid curves in each panel represent the rod a-waves, which were derived by
subtracting cone responses from combined rod-cone responses as described in the text. The dotted
lines are the curves fit from the equation (1). The responses obtained before dosing (gray trace) are
superimposed on those obtained after dosing (black trace) in the middle (After, 24 hours after) and

right (Recovery, one month after) panels.
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FIGURE 13. Typical waveforms of the cone a-wave in vehicle- and digoxin-treated cynomolgus
monkeys. The solid curves in each panel represent the cone a-waves, which were derived by means
of the paired-flash technique as described in the text. Each trace represents the average of six
responses. The dotted lines are the curves fit from the equation (2). The responses obtained before
dosing (gray trace) are superimposed on those obtained after dosing (black trace) in the middle

(After, 24 hours after) and right (Recovery, one month after) panels.
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TABLE 3. Effects of Sildenafil on the A-wave Analysis Parameters in Cynomolgus Monkeys

(r]r?go/ieg) Before After " Recovery ?
Rod a-wave
Log S (s*(td-s)™) 0 1.15 =+ 0.086 1.12 + 0.108 1.20 =+ 0.038
1 1.17 =+ 0.141 114 =+ 0.152 112 =+ 0.113
3 122 + 0.078 1.15 + 0.073 121 =+ 0.074
10 112+ 0.057 0.77 =+ 0.167 ** 113 =+ 0.116
Log R yax (V) 0 207 + 0222 2.10 =+ 0.189 211 =+ 0.190
1 2.06 * 0.040 2.12 =+ 0.068 211 =+ 0.081
3 2.11 =+ 0.065 214 + 0.059 213 + 0.084
10 2.04 + 0.047 2.08 + 0.034 2.06 =+ 0.093
Cone a-wave
Log S (s*(td-s)™) 0 3.81 * 0.120 3.77 =+ 0.113 3.77 + 0.137
1 3.79 + 0.101 356 + 0.091 370 + 0.107
3 3.80 *+ 0.044 312+ 0.166 ** 3.83 + 0.062
10 3.84 + 0.084 256 + 0.083 ** 3.92 + 0.085
Log R ar (V) 0 1.72 =+ 0.181 1.75 =+ 0.140 1.76 =+ 0.144
1 1.74 + 0.050 1.80 =+ 0.044 1.79 =+ 0.046
3 1.75 =+ 0.048 1.84 =+ 0.102 1.77 + 0.033
10 1.68 =+ 0.101 1.71 =+ 0.121 1.68 =+ 0.130

Data are expressed as the mean = SD of four animals.

1) Recorded immediately after dosing,

2) Recorded 24 hours after dosing.

* P<0.05, ** P<0.01; significantly different in comparison with the vehicle-treated group by the

Dunnett's test.
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Plasma Sildenafil Concentrations and Toxicokinetic Parameters After Sildenafil Dosing

TABLE 4.
Plasma Concentration (ng/mL)
Dose Time After the Start of 10-min Infusion AUCo.nt Conax fi
(mg/kg) (ngh/mL)  (ng/mL) (h)
Pre 10 min 30 min 2h 4h 7h
! NC* 1070 515 57.5 10.7 1.16 NC* 1000 1070 0.835
+66.8 +90.4 +18.7 +5.03 +0.836 +114 +66.8  +0.211
3 NC* 5610 1630 188 21.2 2.46 NC* 4250 5610 0.785
+1670 +558 +59.3 +3.07 +0.557 +748  +1670 +0.0860
10 NC* 15600 5880 634 86.6 11.3 NC* 12900 15600 2.65
+2610 +955 +276 +81.0 +5.83 +2020 +2610 +2.09

Data are expressed as the mean = SD of four animals.

NC, Not calculated.

* Individual values were below the lower limit of quantitation (1 ng/mL).
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TABLE 5. Effects of Digoxin on the A-wave Analysis Parameters in Cynomolgus Monkeys

Vehicle-Treated Group Digoxin-Treated Group
Before After ! Recovery *) Before After V) Recovery *)

Rod a-wave

Log$ (s*(td-s)™) 1.14 £ 0.195 1.11 £ 0.138 1.20 = 0.113 1.18 = 0.095 1.08 *0.176 1.32 £ 0.131

LogR . (1V) 2.00 +0.153 2.00 = 0.161 2.03 =+ 0.097 1.97 +0.137 2.00 + 0.158 2.03 =+ 0.111
Cone a-wave

Log S (s°(td-s)™) 374 +£0.114 3.75 £ 0.108 3.85 =+ 0.098 3.88 = 0.120 3.86 = 0.228 3.90 =+ 0.222

Log R ,ux (V) 1.63 =+ 0.099 1.62 *+0.122 1.66 = 0.099 1.63 £ 0.124 1.39 = 0.130™*F  1.69 = 0.124

Data are expressed as the mean = SD of four animals.

1) Recorded 24 hours after dosing.

2) Recorded one month after dosing.

* P <0.05, ** P<0.01; significantly different in comparison with the baseline value by the paired
t-test.

T P<0.05, 1 P<0.01; significantly different in comparison with the vehicle-treated group by the
Student’s #-test.
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TABLE 6.  Serum Digoxin Concentrations and Toxicokinetic Parameters After Digoxin Dosing

Serum Concentration (ng/mL)

D Al - t),
(m;/ieg) Time After the Start of 40-min Infusion P U}S“"“]j) ( Z/maxL) (L;
ngh/m ng/m
Pre 20min 40 min lh 2h 4h 7h 24 h 48 h 72 h
o1 NC* 41.5 52.1 22.5 9.7 5.5 4.8 2.7 2.0 1.4 334.4 52.7 44.8
: +11.44 +£2497 +447 +£2.19 +094 +£0.62 =038 +045 +0.24 +65.43 +24.61 +25.00

Data are expressed as the mean = SD of four animals.
NC, Not calculated.

* Individual values were below the lower limit of quantitation (0.3 ng/mL).
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—Ji. AAK/EE (2-amino-4-phosphonobutyric acid: APB) (3 ON U AN 4R
WCRBT H2MEHEZRIETH 2R 7 V2 I VB RK 6 A (metabotropic glutamate
receptor type 6: mGluR6) DR T T =X F TH Y . mGluR6 D FHEEHI 721G Z /1 L T
A7 & ON BURBHINL ~ D > T 7 A5 2 4 BRAIC U 95 8 70, F 7z, vy o
TAIVIR R (cis-2,3-piperidine dicarboxylic acid: PDA) 13 OFF % URs a4 (28 8L 5~ % Bl
EBMZREKTHLA A F v 1N 2 I 545K (lonotropic glutamate receptor: iGluR)
DERHT o Z A= S Th Y | HLMIEH 5 OFF B BHGHHAL~D 27 7 A (K1 PDA IZ &

> CHEWT & 5@,

or

ARAFFECIE, FERRIRZ MBI — R WO N DB TH 50 =2 A P L& x5
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& L. Sieving b D #E%ES D237 ON-OFF response D ikl E L7, £7-. [
ON-OFF response (Z CHIZ D APB X N PDA IZ L% “Rk==—nw > OWARMila) (x4 51E
AR I, 512, REZANWT, 5 1 BORBE» S BRI < 1EH

T5HZENRBINTZAY 2 — L OBRRHI~DVEH 2 RS A L7z,

2. FEBRME R OERT

AREBIL, FH— =St BT B S 0K (EIEERAGRE S © C900335) %

TN LTz,

21, @

— IR M ORI L2 B D 72 I 4 BilE 6 4511 FE 10 Bl WP EEE D = 7 A L (4— 8 ikl
{KE 29—-53kg) ZHW=, & 261% APB 5.1 (5—8ukiin, AHE 3.5—53kg MU APB
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22, ®&5

MBI 5 5 ON B RRAHIIE O S 2 SR A Bikl4~ 5 364 & LT APB®% | OFF 1!
WA O B A AR IS El 2 e LT PDAY 2 2 Zn iz, APB
(Sigma-Aldrich) % T* PDA (Sigma-Aldrich) % . Bush & OGO % 2E 2, AFAIEIEIC
B S ETENZ I 40 KT 200 mM DIREORGREFTH LTz, HERr2 Iy (52 7—
JUEREF 500 mg ; 55— S A4S 10 mgkg K ONF VT UG (BT 7 X —L ;) N
A TV AT 4 T NARRREFE) 0.6 mgkg DF AN G K0 BRI A i L7cte. SR
X7 TaAA L (R XV EIRIE 04% 3 5 REEEKASH) o mIRIC L0 Al E
DRFTRERZ 4T 5 Too TN B O RIZBERS 2o # U B5K 0.05 mL & A7 HRERD B
8 05 THABERE 2 5% 5K 4 mm ORI D 30 7 — DTERNE A B L CHY RIS TR
IZHEA LTz, 261X APB %, B0 2 fili2ix APB X U* PDA (APB+PDA) %## 5 L7z, 4
4 B DL ARICIT A B R IR & RIfkIC R B LT,

%1 EORERED LI RAERT 5 Z EnmmeanicAh) afy—n (A4 7=
> REREA 200 mg; Pfizer Inc.) & AFLAHIRIZ THR L CRGREZFR L-, &5, L
LR 31T, 6 mg/kg D &I THEIFFIRN&Z S (0.2 mL/kg/minX 10 min) L7z, &

SO 3 BIZIE, ABEERZ RIS LT,

23. ERG

23.1.  HiALE

Bk, 1 E L RRRICHERE S Z X (BN ¢ 10 mgkg, #ERF : 5-10 mg/kg/h) KO
T VU 0.6 mgkg D RANEGIZ LV REE L7z, BEAIZ A rED I PR T 2= 7
U UHERRIE O IR X 0 s S W, ABITIERA U T T a b A O SIRIC X 0 FREEL

7%, b FaXxsoFrbio—20MIRIC L 0 R#ELT,
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232, il
ERG D#FFIZIT, FHF A A4 — F LED &N & 4 % LED Wil = > % 7 b L2 XER
(W390 ; ABR=tEA A 3 —) & L7z, Jelioo LED 13, A&t 725 L5 F A LED (4
max = 464 nm) (THHAR (A gy = 563 nm) A HAADET- b OZE FW o, SERIEOE OB K&

OEfpeEEIL,. 7 —LED 38 3EE (LS-C ; AIREStt A A 3 —) [T THlfE L7z,

233, FRERM OMEAT

717 —LED F&taEiE (LS-C; AREAEA A 3 —) I8 L7 LED WE =% 7 Lo
R (W390 ; AIREHEA A 5 —) ZMWHRIC, $FEM (TN208-016 ; Mttt =—7 2
T4 V) EABEME U CHEANO K T2, #EiEmR S U TR O KR FIZEh T
B L7z, 31.6 cd/m’ DIEE DO FHIZT 10 3 OBNEG Z4T o7t [ 5k T2 T 63.0
cd/m® O FREE O R REEFRNE (200 ms) (2%F4 % ERG (ON-OFF response) % #% L1z, 7243,
AU aF =V EEFiI%D ERG (X, EROZNHFHEHE Lz, LFLo ERG IX, ¥ 7 A
Wik D B H-RTKR O 5% (60—90 434%) . & D WIEAR Y 2y — VORI L OB %I
ThEhatek Lz,

FTRTOIREIX 05— 1000 Hz OHHE 7 ¢ /L2 —Z% i@ L TR L7121, SR BN IRALE
& (MEB-9104 ; HANEMASH) (ZFEsk Lz, kI niz 6 725 10 A HW COINE
R AR LUTe, WIER Ot & LT, AU a Y — L ORERIZICTE LTINS
R, bIEOIRIE @D N7 71 bEOE—2 £ T) KON dEORIE CEflifokk

TrbdEOE—7 £T) 22 Lnitill Lz,

24, [REMRAE

ERG O &R A > MZ T, ERG fR&f& T IEZ I ARE S IRS: (HEINE OMEGA 500;

HEINE Optotechnik GmbH & Co. KG) % FHW TR DR 2 @122 L7z,
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25. FFVaxxT 4T A

RKEBROI = AP NVLTORY aF Yy —LOBgH#E e e+ 52 L 2BHE LT,
TK @M 247> 7, AU 25—/ #5412 ON-OFF response % iifk L T2 5 5» A HR&#E
Le#, 3 BINCARY oY — Lz mERRICEES Lz, &G &5 10 X 30 4>
B 1, 20 40 7 KON 24 IEREIRRIC . K 0.5 mL & KERERNR2 HEREL L 7o, Mk % 11,200 g
KO 4CIZT 5 piiEs LTHELNIEL, SRk o~ 8777 ¢4 —IZ K5 miERR
UaFy —/REREICHN ., TK /X7 XA —4 & LT G 24 B £ Co R — kR
AR T (AUC up to 24 hours after dosing: AUCo,4n) K& OVcrs M (maximum

plasma concentration: Cpny) % 5 L 72,

2.6.  MERMFEROMENT
AU a2 — P 54% D ON-OFF response D £ pHAME I3 FH)E = FE ¥R 2 (SD) TF L,
KD BH D t EEHAWTRERME E . SIED 720 t BiE 2 D CHUA T REE & Zh 2kt

B L72, P<0.05 % & o CHEGHFFEMICHEE R EML &l Lz,

3. FEBRAER
3.1. APB
3.1.1. ERG

WAL DOIRER % Fig 14 12T, a W ORHIE 7T &0 e B IEiBd iz » 7,

Fro. bEIFBAE RWE 2R Lc—J7 . dIRICHH DR BgsidBlE S e h o T,

3.1.2. RIS

IRIEEIZH B 272 BE 1RO b igino Tz,
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32. APB+PDA
32.1. ERG
W ZALDRES Z Fig 15 1R aOYHEIFBE ORI 2R Lic, — 5, bk

(O RIES T EA Nt CER Oy

322, RIS

IRIEEIZH B2 BEITFR O b iginoTz,

33. AVafFvy—i
33.1. ERG

B AL DB % Fig. 16 12, BT LIS BIE RS &2 Tab. 71N THRT, allidy)
R IZH BB ITRBO b L roTc, AU 3 —Z by b XS e 2 =
L. BE%O b BRI, 5 A0 OB BREE & i L CHE R EME (P<0.01) Th o

Too =77, dBITH S 7REI 3B S e o T,

332, HRIERA

IRESIZI B2 BE 18O b o Tz,

333, hFvaxxT 47 A
RNY aFY = EZOMBETRY 35— /WREK O TK /8T A —4 % Tab. 8 IZ/R T,
AU 3T — 1% D AUCooan M OY Cna 1. ZTHLE I 37.60 £ 6.239 pgh/mL & O 5.62 +

1.271 pg/mL T > 7=,
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APB'(% ON B XA | IR IS FE B 2 iHIVESE 25K T db 5 mGluR6 D BRI 7 = =
Z R TH Y, mGluR6 DFHGEAIZRTEMEAL 24T L CHAIALA & ON BDBAR ML ~D > F 7 2 {5
IRIBICHER 50T, —J5 . PDAIL OFF B UMM 45 2 38 54~ 5 BB M2 R T
B % iGuR OFERA)T o Z T=2 FTH Y HMIEA D OFF BRUOBHRM L~ > T 7 A
IZ PDA IC K-> Tl &SN 5@, £72, ~ 17 BOWIEST ERG (S50 S5 BN TH
S b WM dEITEBIT, MEANEOEEZ @RI TS5 b R
(Tetrodotoxin: TTX) % UYNMDA (N-methyl-D-aspartic acid) DR IANEEIZ L > TRE
SELARNZ EnBP T <7 7 BTG WA/~ DO R8I E OB 513k T
WEBEZ LTS, LLEDZ Enh, APBIC & o GRS 92 BIEIE T ERG OB
PERCT I3 & LT ON BBl ik T v . E£72. APBICE HIZ PDA Iz % Z & Tig
REIZIES T D BNES T ERG ORIy 1332 & LT OFF BBk & B 2 b b,
REBROFER. APB O AN 512 X - T ON-OFF response @ b {23 BRI IHHS L
T2 EMSAREROSLIIT T =7 A P ILh 6 itk S 7= ON-OFF response @ b % 13312
ON UMMl k¥ 2 2 & LR &7, £72. APB U PDA % i FIANE G L7 HE)
¥) 7> ON-OFF response & 5.0 APB D 7% $ 5- L 728 D ON-OFF response % it 4 % & |
AIE CiL d EABEEI NS holz, ZOZEnb, REROFMHICTH=7 A4 AL
#k X172 ON-OFF response @ d # 1%, & & LT OFF BUMMGMIARIC T2 2 & EHEER S
7=
KREBRDOVP MBI LR 2F Y =5 D AUCoaun KT Crax 1£. THZEIL 37.60 +
6.239 pgh/mL &KV 5.62+ 1.271 ug/mL TH -7, —F, BERAEOR Y a2V — 105 (6
mg/kg % 12 R RIRE I CRRINEE ) 22 0720 E 9405 L 3ARERRELZ 2L,
[l 9 & OWBRE I DA Y ) — V545 O 4% 5[ g o0 MU v i FE — e R T i

& (AUC during dosing interval: AUC,) M TN Coax 28, ZAVEHL 13.2 pg'h/mL }2 TN 4.70 pg/mL
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ThHolZ BBESHTNDEY, Zhb kv, AERTORY 2 —LORggEIT, #
REEZETO2E PTHESN TV LIRELFREU EThHoToEE X T,

AREBROFER R Y 2F > — )L O 5412 ON-OFF response O a i (2B 5 7228 (kid 722 <
bIIFTH LD D WVIEBEE I L, dEICHA L RBITRO N oTe, ~ B 7 JE TR
Fk S AL WIEN T ERG @ a 1%, SAIIRSEARIZIN 2 THE(R OFF f& I8 D SIS &2 & T 2 & 0350
ERTVAEY, Fiz, REBRIC TSN b A d I, Bifo X dicEznshEL L
T ON 2 O OFF BORHGMNIC k5 £ BEA BND, ZAb I, KFEROFMET, &
Vad ) —NOEG %% T2 =7 A4 YL ORI Tlix, ON AUARMM L OBERE X BH 1
fEE I TWD—F, SRS & O OFF BBURAIR OBRRIXIRFE S N TN D Z & &<

TET LD EEZ T,

5. /g

APB }: O" APB/PDA IR &K & 1L E ISR G- L7271 = 27 A ¥/ C ON-OFF response
AREk L72 & 2 A APB R GIR TII b IAMEES L. APB/PDA IR &% G-IR T b I A
TAW LIS Lz, 25 0% kX, APBIZ X% ON BB D mGluR6 Z AR T ==
Z MER. O PDA IZ X % OFF BUBUGRANAL O iGluR Z2 KT v % =2 MERAD D TS
NoHWIEELE —FT LD THoT=, LEX Y, B =2 A% /L T?D ON-OFF response |Z L
27T, APB XU'PDAIZ L% “k==a—n > UAIE) OREREIZ 63 2 BER OE M % Sk
TOREMERETH D Z RSN, SHIZ, KEZHWSHZ & T, b M Ttk
DEFFEEPRE S TVHARY 29 —/L23 ON BB E IR B 722 DR R R

FahT DI L emRT HRERP LT,
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Before After

APB W M
(Right eye)

4 200ms —— < 200ms ——

FIGURE 14. Typical waveforms of the ON-OFF response from APB- and vehicle-treated eyes in
a cynomolgus monkey. APB and vehicle were injected into the right and left eyes, respectively, of
the animal, and the ON-OFF responses were recorded as described in the text. The responses
obtained before injection (gray trace) are superimposed on those obtained after injection (black

trace) in the right panel. Each trace represents an average of six responses.
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Before After

APB+PDA W NN
(Right eye)

FIGURE 15. Typical waveforms of the ON-OFF response from APB+PDA- and vehicle-treated
eyes in a cynomolgus monkey. APB+PDA and vehicle were injected into the right and left eyes,

respectively, of the animal, and the ON-OFF responses were recorded as described in the text. The
responses obtained before injection (gray trace) are superimposed on those obtained after injection

(black trace) in the right panel. Each trace represents an average of six responses.
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Before After

Voriconazole -\/\/.—J\—-‘ M

[30 v
b d-wave
-wave bl
- 200ms —— -~ 200ms o——

FIGURE 16. Typical waveforms of the ON-OFF response in voriconazole- and vehicle-treated
cynomolgus monkeys. Voriconazole at a dose of 6 mg/kg or vehicle was administered intravenously,
and the ON-OFF responses were recorded as described in the text. The responses obtained before
dosing (gray trace) are superimposed on those obtained after dosing (black trace) in the right panel.

Each trace represents an average of six responses.
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TABLE 7. Effects of Voriconazole on the ON-OFF Response in Cynomolgus Monkeys

Vehicle-Treated Group

Voriconazole-Treated Group

ON-OFF Response *

Before After Before After ¥
Amplitude (LV)
b-wave 46.6 *+ 991 413 +£920 46.1 +2.65 58 =503%T
d-wave 40.5 + 7.47 341 +3.53 33.0 = 10.35 383 +732 %

Data are expressed as the mean &= SD of three animals.

a) Elicited with 200-ms white-light stimuli under white background light.

b) Recorded immediately after dosing.

* p<0.01; significantly different in comparison with the pre-dosing value by the paired #-test.

T p<0.01; significantly different in comparison with the vehicle-treated eye by the Student's z-test.
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TABLE 8. Plasma Voriconazole Concentrations and Toxicokinetic Parameters After Voriconazole

Dosing
Plasma concentration (pg/mL)
Dose Time after the start of 10-min infusion AUCo.2 Crax fa
(mg/kg) : : (ngh/mL) (pg/mlL) ()
Pre 10min 30 min 1h 2h 4h 7h 24 h
6 NC* 5.42 4.61 3.74 3.62 2.89 1.79 0.05 37.60 5.62 0.28

+1.616 £0.862 £0.722 +£0.442 +£0.291 +£0.391 +0.039 +6.239 £1.271 +£0.192

Data are expressed as the mean &= SD of three animals.
NC, Not calculated.

* Individual values were below the lower limit of quantitation (0.01 pg/mL).
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% 4 & Photopic negative response : —IK = = —1 > (HEEARERETIE) OFEAM

=

B 1FICT, =2 A YT standard full-field ERGs fL8k(Z & - TIHANT L 2 FF AR #E
& 2 WITHEARRR B~ D BE R EA AR ATRE CTd 5 Z & &R L7z, LU, standard full-field
ERGs 72 b, #BENO =R=2—1 Th 2 RGC (233 23ADOIEM & kIt 425 2
CIXREETH B, (/e 5. standard full-field ERGs D& ER X, FE L T—k=a—
0y ThOHMEE R R =2 —a  Th 2 WM OEN N ORER S ND EFE R HILT
WLTHTH D,

Viswanathan & 721%, 7 4 7Y/ THAL EE T CROFKIC THRE S - FIER
T ERG (photopic ERG) {Z1%, b DE % IZ RGC HEDEMEENRO HILD Z EEHE L,
Z % photopic negative response (PhNR) &4 L7-, £ D%, b MK T bR,
AR ZERECS 07 M A ZEIC L A NJEREET V72 & o> RGC 23 < P S L5 IR HRIC
C PhNR 2N EIRAYICHET T 5 Z L 23R S4L, PhNR (LB FTO RGC HEREDFBIAFEIE L L
THENL SO %D, Z D PhNR T K %5 RGC #RERHI A4 FERRR Z 2B IS4 2 2 &
Tt FTORGCIEEZ X VMMICTHIL, & OICHEITIS U THERIRRBRIC CIRRRIR 2t
AR EF—DOFETRGC EEZET=F VT THILENARBIZRD EEZBNLD,

—J5. 77 HTH 0 BMKAFNE Na T v 3L 2 BIREISERT§-2 TTX (3, #EEICx LT
X, T ¥ FARFEHET D RGC L RO T~ 27 U AT OMEEI L CRIRIICER T
202 Fi P TH D T2 T h i, B EIC X o TEREBICHARE 2 5%
THZEMMENTEY B B TiE, =407 b= ERERS LT v oM
W12\ T RGC OBIR R BB SN2 2 LR REShTn 5,

Z ZTAWIZETIE., FERRIRZ MR RIS HW BN 28 TH 2 0 =7 A FL

Z %1% L L. Viswanathan & @ 51 % %32 PANR Ok 543 E L7, £7-. [l PANR
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IZTCHIRD TTIX KR Z T h— Ul L b =R==a—1r > (RGC) x4 HI{EM K]

RET & D M HRRE L 72,

2. BB R OER ST

ARFERRIL, F—- A SttoEFERE B OKEE (B EHAFEE S C000278 LT

C000528) %15 T5EhE L7,

21, #

—OIRAE M ORI I B H D722 5 Bl 4 B, FF9BID =2 AP (3—8 ki, KE
24—59kg) MW, BE, PEE, A FXUTRE, XTI M FLEOWTANTH
ST, TMREIZIT S 7ofbS. ERG /XT7 A—XIZOWTIE =7 A VL OpEHIZ L A5
DIRZENRBD BRI Te, T D7D 3 % TTX £ 57 (4— 8 ik, (AHE 2.4—5.9 kg)
&L, SHITHIDR 3 Bl A AE (3—4kiin, AH 2.6—35 kg MU= Z 7 h—L

PEHRE 3k, (KA 2837k IZENTHIRY 3 F7-, BIE 1 L [FERICETE LT,

22. &5

MR N ORI D 5 5 RGC DIt % EHfil T 539 & LT TTX® P % fviz, TTX
(Sigma-Aldrich) %, Ueno & DA P& 5EC, REAKZ VT 160 uM D O 5%
(CAERL L7z, 35 3 L FRRDOGIEIC T, 3BIOLAIRICIT TTX &5 %, [F 3 FloLRICIE
HREK &2 N2 0.05 mLleye DR B T ANEE LTz,

MM OFEL D 5 H RGC & EICHEET 28H# & LT, REKREIZEIYVE FOBET
RMRIEEZFERTHENMONDIZL T b=V ERIRLTZ, =47 h—E, ki
D TTX Z#% 5 Liz8h L1350 3 FlC R n# 5 Uiz, #5 M 81% Schmidt & o)

%232 400 mg/kg/day (Z CRRAA L. &5 143 B (97 H H) X ¥ 800 mgkg/day (ZHI & L7,
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AREKI R S STtk — % 7 h—/1 (Sigma-Aldrich) % 1 H 1[0l f& T39 [ (273

N

HRE) #&5 L7z, 5128l 38N, ZAZ-EKZ R 39 (273 HiE) &5 L7-, H

KB D$e 53255 % Tab. 9 12777,

23. ERG
23.1. HiAE

X, 1 E L FAERICHER S ¥ 2 (BA 10 mgkg, HMERF : 5-10 mgkgh) K OVF
7 VMR 0.6 mgkg O RANEEGIZ LV R L7z, BT bR E I RENTZ 2=
U B O SRS X 0 s S, MBI T T a A D IR K0 FREE L

Tetk, e FrFraFilein—20RIRICE D ki LT,

232, R
ERG DFFEFITIT LED R UF &/ v T 7 O MG 2 W L 7o 400 B ) 3 245 &
(BigShotGanzfeld ; LKC technologies, Inc.) Z i L7z, ARZEERTIL, LED S D A % {1
L7z. LED JURIE, ZRE (A pax =627 nm) . A (A =590 nm) | FkE (A pmax = 530 nm) .
MOFE (Amx =470 nm) O 4FENOHEEINTEY . BEGIZINL DD BEALSH
O 3FEHE (R, Fk. HF) O LED OAGDLEIZ L VR L7z, LED IZ L 5 HEfE DR
KEREE (FEHIME) 1% 273 cds/m” TH Y . FESIHTAEHIEA PC oA v A h—L &Rz

Y7 k77 (Ganzfeld control panel; LKC technologies, Inc.) (Z Tl L 7=,

23.3. R UMY

Viswanathan & 0 )7 15D % 512, FOE R TICTREMBOLE AW THE L7z kR
J45Td % single-flash cone response (R/B)IZ T PhNR Z i L7z, & 512, D= diz, |1
B\ CROERSME A R E L7 standard full-field ERGs (& £ 41, FAOTE 56 ORREEIZ X

D §5%% S5 single-flash cone response (W/W) ® Gidk L7z, GidkEMm & L TR = & 7 |
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Lo X7 (HO515NFC ; ARt A A 3 —) 2RI, BB & U CEH7EM (TN208-016 ;
Sttt =—27 25 ¢ HV) ZEEMOKE FICENEHE L2, 6.9 cd/m’ OMEEDFH
AT (A = 470 nim) 12T 10 43 B OWANEIS 21T o 7285, [FT5 5 T2 T 2.9 ed-s/m” O
FREE D IREHRBLSE (L max = 627 nm) (2 & > T single-flash cone response (R/B) % #5738 L 7=, i
WL 29.0 ed/m”® D FEEE D [T RIETICT 2.8 cds/m’ DHE DO @ AL L 5T
single-flash cone response (W/W)% i3 L7z, Lii® ERG X, TTX O#& Gaik OBE% (60
—90531%). HDNETH T b= A ORERGBMBTR OBMAE (1 5 A1 1 EIRRE O
FE I TRREEY) [C B itek LT, 7235, TTX O #5511 single-flash cone response (R/B)
DI % FidR LT,
FTRTOIREIX 05— 1000 Hz OHHE 7 ¢ V4 —Z% i@ L TR L7121, SR BN RALE
& (MEB-9104 ; AAEEMNAH) ICiisk L, fifkshi 6 226 10 Rz Ay O
VW AR Uiz, WIS 0T e LT, a JHOIRE G825 a b7 7 £T), b
HOMRIE (@D b7 705 bEOE—2 £ T), KO PhNR OfElE (L7 5 PhNR @ k
77 ET) ETNTNEI LIz, S5, bIEIZx$ % PhNR OfRIEL & L T PhNR/b-wave

ratio® % BLH L 7=,

24, [IRIEHRA
ERG O &7l A > MZ T, ERG fe#f& TIEZ ISR E S IRSE (HEINE OMEGA 500;

HEINE Optotechnik GmbH & Co. KG) % TR DRI Bl52 L 7=,

25, JRELEROMAT
TH T NV EEEG L4 3] (02M02, 02F01, KON 02MO1) 1%, Zh e 23,
28, KO39WH IS, BARZES L7z 361 141 (01F01) 15 39 6 B IZfigd Liz, &
LRI T CTEHENRD D O IC K 0 LRI S, i L THRIRAICEIZE LT, IREK

ML, T U NE — AT AT R - R~ URICTHEE L, FiEcit- T
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RIT4vr7day 2R L, X7 007y 20 ER L -EIU I~~~ MY

Vo x4 Yy (HE) Yoz ii L., Jepmapsss coiss L,

26, FXvaxxra s A

KREBROH = AP NLTOTE LT h—LOIgEGgE e b+ 52 L2 HME LT,
TK fitr 247> 7=, #5651, 28, 94, KOV 122 H HOFKERT, %5 1, 2, 4, 7 KO8 24 FrfE
%I, FAEIMHEK 0.3 mL & REBFFARD I L7z, iR % 11,200 g X N 4°CI2T 557>
im0 L bz, @ERks e~ NI 7 =2 L mEh s T h— L

FERIEICHWZ, TK 3T A —% & LT AUChoun M Coax ZHH LT-0

27, WERMFROMENT

TTX £ 5-1% @ single-flash cone response (R/B) D 45 FHHIE 1L )i = HE #E{F 75 (SD) T L.,
RO & D tIREZ AW TEGAMEE . RSO 720 ¢ #E & AV TR RIR & 22kt
W L7, £72, =X U7 b —IL DRE# 5 O single-flash cone response (R/B) K (! single-flash
cone response (W/W) D45 FHUMEI X I L FEHERZZ (SD) TR L., SO H 5 ¢ E 2 Hv
THREGRME L . RIED 720 ¢ BE &2 W THR T IREE & Th 2 kb L7z, P<0.05 2 6 > T

MRt FEANCA B L &Il L7z,

31, TTX
3.1.1. ERG

Single-flash cone response (R/B) D JEZ L. D R F M % Fig. 17T gt L 7= %5 k45 % Tab.
10 (27”7,

4 3 fflC PhANR D BAE ORI 72 N BIR Sz, TTX 5% O PhNR RIEIL, #
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HHiME (P<0.05) K OMHEARGTEIRE (P<0.01) LHE L THERKMETH - T,

3.1.2. IREHA

ARJEEIZ A & 7 s I EERO B R o 72,

32, mH VT h—L
32.1. ERG

A % 5% @ single-flash cone response (R/B)} U single-flash cone response (W/W) 7D JE 28
1L FE B % Fig. 18 12 FRHT L 7= 4IRSy % Tab. 11 12753, E 7=, PhNR/b-wave amplitude
ratio D EER] OHER % Fig. 19 IZR T,

Single-flash cone response (R/B)IZ 351} %5 PhNR OERFI 22085543, 141 (02M02) Tid#5
22 H (150 B BH) (2, Bl 16 (02F01) TiF#& 45 288 E (192 H H) IZZNENRD 5
Nz, NIEH 5% D single-flash cone response (R/B)IZF 15 PhNR #EME K O PANR/b-wave
amplitude ratio 1%, B IREE & ol L CTHEZRIEME (P<0.05) Th o7z, —J. single-flash

cone response (W/WHZIXH] & 02 B LI B S e o Tz,

322, HRIEMA

WTNOBERA > MZBW T, IREICH L RBREITFED b7,

3.23. JREERE

ML 5RO & AU 7 i BRAR AR AU T S & Tab. 12 127”7

WL OB b i BRI A 22 B 3B S ZRd o 72, ERG 12T PhNR 5572558
Biv7z 241 (02M02 & OF 02F01) DOMEIEIZ . RGC @ B EEAE J O RGC D Efyjsi/b 738122
Sz (Fig 20), 1EH CTIIMEOMOEKE Y %< D RGC & FefFH.0LHE Tk, RGC

DD BB TH o7, S HIT, [l 2 BlOHEEE Tl RHRHE R 1/ NBH R O N 73 8122

63



SHiz, —J7. MEBEO RS K O LIS DR IZIE, T D 27 B 3B &

IR o T,

324, F¥FTIAXRT 4T A
T H T A EEROMME RS T = VREK O TK /N T A — % % Tab. 1312”7,
5 1.28.94. kW12 HREDO T2 7 F— 5% D AUCoou1d. THE I 235+ 44.0,
221+ 57.0, 458+ 128, K 1N441+ 145 ugh/mL TH ¥ | 7 Cpay 1Z. THZEHL 33.0£ 10.2, 33.7

£9.32, 66.4+11.1, KT 485+ 7.46 pgmL T -7z,

4. EE

TTX IXFEMRFE Na T v /L OFRIRAGERTIE T H 0 [ T OV 3N TG EhE
(ERAETHZEDMOND RGC L8O T~ 27 U AMIAFET 59, D7, TTX
DIFEIZ L VBRI R D 2 WVILEET T 5 ERG OFTEE L, £ & LT RGC IZEIFZ
FolEZE2bND, KERORE., TTX O AN G2 X - T PhNR 25ERAVIC G L
T2 e b AFEBRICTRS SN PANR (X, E& L CTRGCIZHRT 2 Z L LHER I LT,

REBROYMZBITHEE 1, 28, 94, K122 HB D= 7 b= 5% D AUCqa4
1T, T4 235+£44.0, 221+ 57.0, 458+ 128, &N 441+ 145 pgh/mL TH Y | 7] Copay 1
ZNEI33.0+10.2, 33.7+£932, 66.4+11.1, L4485+ 7.46 ugmL Th-o7-, —J7, BIRK
H&E (25mgkg) O 7 b=V ZFE NCHEIE ARG L EO=Z 7 h—1L 0
AUCint B O Cppax D FEHEAY . ZEH 29.6 pgh/mL & TN 3.83 pg/mL Tdh -7 2 & sk
ENTVED, bk, KEBRTOTX 7 b— L OREGRIT, HKHEL S Sz
b b EHE LT, 400 mgkg/day £ 5-HHE Cro THI 9%, AUC THI 8 fi5, 800 mg/kg/day #¢
HRFIE Cax TR 13 %, AUC TR IS5 B 2 DT,

TH T /LI e MERICTHREZIE L LTHWLATEY . REIRGIZE > THEE
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(CHARIEZ BT D 2 EnmbnTna B, Bk, =407 bR G L
727 v h OMBHLRERIZ 30 T RGC O BRI 22 BB S iz 2 &3l ST 5 @Y,
KREBRICC2Z T b=V a2 R G LTc =27 A P T, 364 2 45T PhNR DR 72
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Vehicle-treated eye TTX-treated eye
Before After Before After

b-wave 20 v

50 ms

a-wave PhNR

FIGURE 17. Typical waveforms of the single-flash cone response (R/B) from TTX- and
vehicle-treated eyes in a monkey. TTX and vehicle were injected into the right and left eyes,
respectively, and the single-flash cone responses (R/B), elicited with red light flashes under blue
background light, were recorded. The responses obtained before injection (gray trace) are
superimposed on those obtained after injection (black trace) in the right panel. Each trace represents

an average of six to ten responses.
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Vehicle (No. 01M01) Ethambutol (No. 02M02)

Baseline After repeated dosing Baseline After repeated dosing
(Week -1) (Week 39) (Week -1) (Week 22)
b-wave
I\ 20 |.|V|
Single-flashcone | N A . S0 ms
response (R/B) | | \/ "W \Yj U\-/'d_,-f‘"
a-wave PhNR
20 v

Single-flash cone Y ,/ﬂ ' 20 ms

response (W/W) N Wn— VW —

FIGURE 18. Typical waveforms of the single-flash cone responses at baseline and those recorded
after repeated dosing in ethambutol- and vehicle-treated monkeys. Ethambutol or vehicle was orally
administered to monkeys for a maximum of 39 weeks. The single-flash cone responses, elicited with
two color combinations of stimuli and background, were serially recorded in the monkeys: 1) the
single-flash cone responses (R/B), red light flashes under blue background light; 2) the single-flash
cone responses (W/W), white light flashes under white background light. The responses after
repeated dosing were recorded within Weeks 22 to 39. The responses at baseline (gray trace) are
superimposed on those obtained after repeated dosing (black trace) in the right panel. Each trace

represents an average of six to ten responses.

68



A: Single-Flash Cone Response (R/B)

Vehicle: --o--01M01 --+--01F01 --+--01F02
Ethambutol : —e—02M01 ——02M02 —=—02F01

PhNR/b-wave amplitude ratio

800 mg/kg/day

Dose: 400 mg/kg/day |

0 10 20 30 40
Week

B: Single-Flash Cone Response (W/W)

0.6
0.54
0.4

0.34

PhNR/b-wave amplitude ratio

800 mg/kg/day

Dose: 400 mg/kg/day |

T T T —r 7T T T T T T T — T

0 10 20 30 40
Week

FIGURE 19. Time course of the PANR/b-wave amplitude ratio in ethambutol- and vehicle-treated
monkeys. The single-flash cone responses elicited with red light flashes under blue background light
(A) and with white light flashes under white background light (B) were serially recorded. The
PhNR/b-wave amplitude ratio was calculated as the ratio of the PhNR amplitude to the b-wave
amplitude from these responses. Open symbols with dotted line and closed symbols with solid line
signify the data from a vehicle- and ethambutol-treated animals, respectively. Markedly decreased
ratio in the single-flash cone response (R/B) was observed in two ethambutol-treated monkeys (No.

02M02 and 02F01).
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Temporal

e

PR e

FIGURE 20. Photomicrographs of the retina in (A) vehicle- and (B) ethambutol-treated monkeys.
Single cell necrosis of the retinal ganglion cells (RGCs) (arrowhead) and decreased RGCs in the
parafovea (arrow) were observed in the retinas of ethambutol -treated animals. Note that the decrease
in RGCs in the parafovea was more pronounced in the nasal area compared with that in the temporal

area. Stain, HE. Animal Nos: A, 01F01; B, 02F01.
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TABLE 9. Dosage Regimen and Clinical Course in This Study

Group Animal No. ( mg/]i;sgag;:jveiiknjr;o.) Clinical Course Xel\?:c(r]z;z})r
01MO1 0x39 - NE
Vehicle 01F01 0x39 R (\S’:;l;;j)
01F02 0x39 - NE
02MO1 400%13 — 800%26 B} (}’)V;yd;;z)
Fthambutol 02M02 40013 = 800x10 :122:;12?6}]1):1?; isznﬁ; ;r?c? ;)rone position on Day 160* (\];/:; liég)
02F01 400x13 — 800x15 . (g:yeli ;2)

-, no noteworthy findings.

NE, not examined pathologically.

* Recovered mostly within one hour.
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TABLE 10. Effects of TTX on the Single-Flash Cone Response (R/B) in Cynomolgus Monkeys

Single-Flash Cone Vehicle-Treated Eye TTX-Treated Eye

Response (R/B) @ Before After Before After

Amplitude (nV)
a-wave 214 = 1.73 25.1 *+ 6.66 20.1 %= 2.05 19.1 =556
b-wave 66.1 £9.46 774 £ 7.49 62.7 £ 1.80 773 =+ 820*F
PhNR 21.9 =593 23.7 £ 6.71 204 =510 -4.8 =263 F

Data are expressed as the mean = SD of three animals.
a) Elicited with red light flashes under blue background light.
b) Recorded 60 to 90 minutes after intravitreal injection.

* p<0.05; significantly different in comparison with the pre-dosing value by the paired #-test.

T p<0.01; significantly different in comparison with the vehicle-treated eye by the Student's ¢-test.
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TABLE 11.

Effects of Ethambutol on the Single-Flash Cone Response in Cynomolgus Monkeys

Vehicle-Treated Group

Ethambutol-Treated Group

Baseline After * Baseline After ™
Repeated Dosing Repeated Dosing

Single-Flash Cone Response (R/B) &

a-wave (1V) 16.1 £ 424 145 £2.54 155 £ 1.79 16.7 £ 0.31

b-wave (V) 49.8 £7.18 439 + 474 449 +17.12 47.6 =+ 7.80

PhNR (V) 189 £5.30 19.8 +539 149 £222 47 + 4677

PhNR/b-wave amplitude ratio 0.39 £ 0.121 0.46 =+ 0.161 0.34 £ 0.097 0.11 *+0.1317
Single-Flash Cone Response (W/W) R

a-wave (LV) 16.7 £5.73 14.6 £ 3.00 15.7 £ 3.06 18.1 £221

b-wave (LV) 68.6 =+ 24.88 63.3 £ 2241 60.4 £ 6.21 583 +=3.71

PhNR (pnV) 20.5 = 5.15 16.6 £ 1.51 21.1 £7.38 16.1 £9.37

PhNR/b-wave amplitude ratio 0.32 £0.110 0.29 *=0.112 0.35 = 0.093 0.28 £ 0.155

Data are expressed as the mean = SD of three animals.

a) Elicited with red light flashes under blue background light.

b) Elicited with white light flashes under white background light.
* Week 39 (Day 269) for all animal.
** Week 22 (Day 150), Week 28 (Day 192) or Week 39 (Day 269) in one animal each.

T p<0.05; significantly different compared with the vehicle-treated group by the Student's ¢test.
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TABLE 12.

Histopathological Findings in the Retina in Ethambutol-Treated Monkeys

Tissue Dose (mg/kg/day) 0 400—800 *

Findings Animal No. 01F01 02MO1 02M02 02F01
Week (Day) 39 (274) 39 (274) 23 (160) 28 (196)
of Necropsy

Retina
Single cell necrosis, ganglion cell - - 1 1
Decrease, ganglion cell, parafovea - - 1 1
Increase, microglia, nerve fiber layer - - 1 1

Grade: -, within normal limits; 1, slight.

* 400 mg/kg/day on Days 1 to 96 and 800 mg/kg/day on Days 97 to 273.
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TABLE 13. Plasma Ethambutol Concentrations and Toxicokinetic Parameters After Ethambutol

Dosing
Dose Week Plasma Concentration (pug/mL) AUC o4, Cux o
(mg/kg/day) (Day) Pre 1h 2h 4h 7h 24h (pg'h/mL)  (pg/mL) (h)
1 NE 235 26.9 30.9 8.49 0.974 235 33.0 33
(@8] +6.43 +5.94 +11.3 +2.72 +0.127 +44.0 +10.2 +1.2
400
4 1.07 333 26.9 20.3 8.50 1.29 221 33.7 2.0
(23) +0.342 +10.1 +9.74 +8.49 +2.36 +0.207 +57.0 +9.32 +1.7
14 1.89 57.7 51.5 44.8 18.3 3.19 458 66.4 2.0
97%) +0.121 +4.12 +12.4 +29.8 +4.71 +0.748 + 128 +11.1 +1.7
800
18 3.10 40.1 473 42.2 19.1 3.77 441 48.5 2.7
(125f)  +£0.434 +16.5 +8.73 +11.7 +9.14 +0.596 + 145 +7.46 +1.2

Data are expressed as the mean + SD of three animals.

Animals were treated with ethambutol hydrochloride at dose levels of 400 mg/kg/day on Days 1 to
96 and 800 mg/kg/day on Days 97 to 273.

Lower limit of quantitation is 0.5 pg/mL.

NE, not examined.

T The first day of dosing at dose level of 800 mg/kg/day. § The 29th day of dosing at dose level of
800 mg/kg/day.
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