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A Review

New Drug Therapy for Retinal Degeneration

Hiroshi Ohguro
Department of Ophthalmology, Sapporo Medical University School of Medicine

Abstract

Retinitis pigmentosa(RP) is an inherited retinal
degeneration characterized by nyctalopia, ring scoto-
ma, and bone-spicule pigmentation of the retina. So
far, no effective therapy has been found for RP. As a
possible molecular etiology of RP, retina-specific
gene deficits are most likely involved, but little has
been identified in terms of intracellular mechanisms
leading to retinal photoreceptor cell death at post-

translational levels. In order to find an effective
therapy for RP, we must look for underlying common
mechanisms that are responsible for the development
of RP, instead of designing a specific therapy for
each of the RP types with different causes.
Therefore, in the present study, several animal
models with different causes of RP were studied, in-
cluding 1)Royal College of Surgeons (RCS) rats with
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a deficit of retinal pigment epithelium (RPE) function
caused by rhodopsin mutation ; 2) P23H rats, 3)
S334ter rats, 4) photo stress rats, 5) retinal degenera-
tion(rd) mice with a deficit of phosphodiester-
ase(PDE) function ; and 6) cancer-associated reti-
nopathy (CAR) model rats with a deficit of recoverin-
dependent photoreceptor adaptation function. In each
of these models, the following assessments were made
in order to elucidate common pathological mecha-
nisms among the models : 1) retinal function assessed
by electroretinogram (ERG), 2) retinal morphology,
3) retinoid analysis, 4) rhodopsin regeneration, 5)
rhodopsin phosphorylation and dephosphorylation,
and 6) cytosolic cGMP levels. We found that unregu-
lated photoreceptor adaptation processes caused by
an imbalance of rhodopsin phosphorylation and
dephosphorylation caused retinal dysfunction leading
to photoreceptor cell death.

HiRzEE 112% 1%

As possible candidate drugs for normalizing these
retinal dysfunctions and stopping further retinal
degeneration, nilvadipine, a Ca channel blocker,
retinoid derivatives, and anthocyanine were chosen
and tested to determine their effect on the above
animal models with retinal degeneration. Nilvadipine
showed beneficial effects against retinal degenera-
tion in all models tested, but retinoid derivatives and
anthocyanine showed these beneficial effects in only
some models. Thus our present data allowed us to test
the effectiveness of nilvadipine in the treatment of
human RP patients.

Nippon Ganka Gakkai Zasshi (J Jpn Ophtalmol Soc
112 : 7—21, 2008)

Key words : Retinitis pigmentosa, Dark adaptation,
Rhodopsin dephosphorylation, Calcium
channel blocker, Animal model
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BPLLTWwzZens, b MEBEOREREE BV T
b cGMP BEDOWIINS 5 LELLTWAH, 2N
AT, TADHEDEL TV LHHEEERETBRE O
FERICRNIS O, HENH S, THUISHEWET
VTHRLNINHRRCEZ T 0 N7y o) Vgl
BIUOBY VEBILORFEEZHRBETLHDTH 5,

I BRI 3BT % MR R 12
2 SOIRVAE L/ Riet =30 3N iy d

EEMRGELE LT, SElCHERMEsEELTLED
BIEERE & L CONEME T 7 & MR E %, A5 3
WTRIET A Z LN TENIHREEEOETEZES S
TENTELOTE WAL E 2, T OHEH CHET %
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GCL
IPL
INL
OPL
ONL
oS

0.5h 1h 2h
ooo

gooa

10 BEIESEFICH 2O RTI Y CEBIEDR%RT.
1) AL 338Ser & HFEAYICRERE T 2 Pk WV CIER
T v MBI o0 N7y ) YEREORET & R
et Chat L7z, BIEISIRE L I3 PuiR L & 0 s R A1
RGeS T DSRENEIG O WF Ak & & & (ZHMET AR IR
& DRI o TERA G ATHE L Tw o /e,
GCL : ganglion cell layer, IPL : inner plexiform layer,
INL : inner nuclear layer, OPL : outer plexiform layer,
ONL : outer nuclear layer, OS : outer segment.
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—_— R — —_—
oo
0 -
O
0
B e
0o W e
11 BR7TS U BE - Y S BEDAENER.

VUBRLENT R Y SIREICR LR b 7
WOT, BEESM TR AR 3 R T AL
L LbROBMENRBVEEZOND. KISKIZYD &
FHTI DT E A LD Y ERILE NS O Tl b EEDME L 72
D, WICHORESG T ORER L Y I Vb
N EEENPLLEORBEL T bDEEbNL, 2
NETabba 7Y oY YEMbBs X OB ~ERLD
HEF AN B 2 RIS OB L —3L, THIH
BRI H DI ERRLTWVAS,

100 100 RCSO 00

80 - 80 -

60 60 -

40 40
O
0 20 20
O
D 0 1 T A\ T s 1
0 12 0 2 4 6 8
0
O
0
0 100 100 P23HO O O
H 804 80 -
O
0 604 60

40 40 -

20 20 - =

O
0 T T A\ S 1 T T T L ¢
0 1 2 3 4 5 0 1 2 3 4
0oooooo 0ooooo
12 RCST vy bLUP2H Sy bERWEORT Y U CBR{LBEDIRET.

PO WAL BTV ohEE W TEIBISRIC BT 20 K7y Y S BRILORRT- 2 RE L7z, J71d 650

lux OB SME & 0 RIS & 7R REEIC X D sz e, 771 YO e,

1) >Rk 338Ser

F 7213 334Ser 1A APuATRERM L7z, BEMICBIT A0 R 7Y 0 YEREERIL, MRS O
EcBIr 23t oE SRR ET LI LI VER L. IEH S v b SD(Sprague-Dawley) % 72
i& BN (Brown-Norway) 7 v h TIXEEH D9 Hica K72 >0 YE-L 338Ser F 7213 334Ser DY) ~ ER

1EAv5esk L 72D LTRCS T h B XU P23H 7 v N TIREH 77572,

fTodz. T M £ RS T

—o—

1) YR 338Ser

HAME HIZ R 5 L THEER

—a— 1 1) TRl 334Ser
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100

650 luxd dark 3- 650 luxddark

OoOOooooooooooo
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100 5000 luxt] dark 3.57 5000 lux0 dark

80 -

60 -

40 -

20 -

0 L———x :
0 05 1 15 2 25 3 35 4 45 5 334Ser 338Ser 343Ser

ooooooo oooooo

M 13 HEESy hERWAEORT I CEEEEDIRET.

B0 7Y U YBRLORT ERE L2 BRI v b
SD (Sprague-Dawley)  7z1& BN (Brown-Norway) 7 v b % T 650 lux % 721 5000 lux, 24 FriEtGE
A7z, INHEEBICEIES L, FEZETY Y BEL 334Ser, 338Ser F 721 343Ser DL ¥ BELOKET
212 1R T FETHRE L7 (). —o— ) Y ERL 334Ser, —o— ) YAk 338Ser, —— 1) Y EAL
343Ser. F-AMICIEEY) YERALERALOB Y Y ER{LAT50% (2ET M A 70 v b L7z, HEESRMET
O N7y V) YERAEH 3 BT O CHBIZED DL ENgh otz KL bIZH5 RS L THEBREY
1Tolz, F— 73 = EERFAET R, % p>0.01 (Mann-Whitney test).

U Y EALT N7 PR D TS RS

oo oooo

GCL

IPL

INL

OPL

ONL

(O}

S334ter SD

X 14 S334ter v FERWAEORT Y 21 D EELEE
DIRES.

) vEgfba N 7Y PR E W za R Ty o) VR
LDO#ESC S334ter T v MEBIZUSHEIZA S L)
VAR E TV AW ENHIB L. Bt i
3R 3IECEBREATVFERDOEREHF TN D

7o f ?*b% FERERE & L COE R E % & IE
L, IR RI R A WIFECE 23 & L < O #UH
A T%% E/EIE % Hig L 723E%], @QRPEIZBITA
EIE# B L 23%#], BXOOQ® #nlyto##io 3>
DT EEME % 2 72,

1. RAREICH T 2HEEERIE & B8 L = ZH
rFRogiE Ty ARG R T L) VR LT
12 &0 B IR IREE A < &, AR & LT cGMP K
FHEF v v RIVDSIRBCIREE & 70 O MBI 1 v & 7 LREE
MEIML, vy AMAENZGHREENTI SR S
5 ETFHEIND, £ 2 THMATAIE O cGMP KA
WF X AN SDH NV T LA E I Z 5 TE &
LT, BB AN IS 2 BAMKGEEI VT 6 F v
YANVEANTY T AT Y AINTHYy =TT Ay 7T
B LX), BTy AMRAFH MG E O B &
MESHEREOUEEN T E Wb E 272 BIRMIZHA
ENLEZAINVI T LT YA NVTOy =L L TTx
ZVTNELT IR, XNV FTEECR, Ve N
CYDURDBHDL, ZNHD) bigd % R THE
NTWATYL Fab) YRR T UNT Y VIR
L7-. ZOHEE LT NNTE VIR SR A
<H, PREELE VoY, X0 EEEARICIRE T S
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=R 2 EMEROETED

TEIHH RCSIv s P2BHZv b S334ter v+ HHEEIv L rd~¥7A  CART v b
S R al, bl al, bl al, bl al, bl al, bl al,bl
LR YlEIEE L AMEIEE L JUBIEE L YHEIEE L AESERAL  AbESEEAL
LT A YA 7 )V (BN 1EH# 1EH EH - — —
O K7 v (RIS EH 1EH EH - - -
O R7Y VR R URE (REIEICEE)  RAE TEHE ) VLYY R — JE L
cGMP (1 (RE ) B B wA - B —

— L EBRTF— s L, T DRIORICCHRE S TS (S 13)

RCS @ Royal College of Surgeons, rd : retinal degeneration, CAR : cancer-associated retinopathy.

TREMEDGH L EEZTNETHL. F I THRBEEETT
M L TNV E 2 HEOA DI VYT AT v v
AN Ty 71— ORI FBEEA IS & 0 AEREEH L 72
EZh, ZUNVE YR rd v AT B LURCS T v
MY OW ORI L TEMTH S 2 LAREN
72(K16). E5IZ=2WNTE L, RICETASN
72 b OOl P23H, S334ter, JEEEB LU CAR 7 v
N IR LT O AR TH B LA L 72 (1
17).

ZIT, IV Y OMEZEEIIERRIZOWT S
S5IZFEL <S5 HIY T, DNA microarray % H T
L7, ZORBIVNVE VG Lo THINLZ:
EET RO, fc ORERIEEE TR 7R b=
ABEEE T2 EEENTW(3KI)., ZohThIE
FAZBIR RV D O & LT FGF2(fibroblast growth factor
2)% 1 X % Arc (activity-regulated cytoskeleton-associ-
ated protein) U AHIT SN L. INHORETIZFNEN
HEB L OMRERATT RN =2 AZ2WHIT L KT TH
D, ZWNTE Y OMEAEMER I RIEL 22 b 5]
RN D B LEZ NIz, FERICZ N E Y 25 L
725 v b ORETIE FGF2, Arc V&EE L~V T
MLTw72(X18)., L L= Y ¥ rodEshzidim
BHLERIC X 2 MESEIMER b & %720, ZHIZE A2
R E ) IREME S BETE oz, £ 2Tk
DALY L 728 L Wil 2R T assay & H
WeRET R T o 7z, TR SN2y P A b =T
AL TR OBEHE . &2 MBNISGEAT 3 L
VONA FR—F — % i, HEIR SR O MR I IE |2
LTTRIN—VAZF|ESEITEITHRFTH D A/8—
Y32BATEILICL)BERWIIT RN - A% iFE
TELhaMEt Lz, 70— A4 M A M) —THET2
L, TRIN—=VATALNBETIIAANN—E 3 NS
FR—=F—OWMBEPHFLELIZE EORIIALI, B A
IS— B 3DPNA FR—F — 2L DHIBAICED AT 7
CEAURENZ(19). KICZ OMBEERE HWT
ZWNTVECYORREME L2 A, SNV E P
HERESFE MR O 71 A 73— ¥ 3AKTFNIAIIIE % 1 IR
B L 72 (K 20). F2Mfast o v o A% B
CEZOMENHEELIZZEDPS, ZOZWNAIELD

30~

25

20

15+

cGMRAJ pmollmid

10+

0 T T T
0 2 4 6

ooooooo

15 BEIBICERICHEITDRCS Ty b, P2ZZHZ v b
LU S334ter 7 v M ERAVWMBIEA cGMP EEZIE
DI%ET.

TS NE R BRF 2 38 0F 2 M cGMP 222 b % ELISA
*v MERHWTHE L7, IE% 7 v b (Sprague-Daw-
ley : SD 5 v M) I2H-X, RCS(Royal College of Sur-
geons) 7 v b, P2ZHI v M(KFAEBLUOF~ANT70O)D
cGMP EERE A F o |2k L, S334ter 7 v b (5K
EBLOATO)TIEHEEL Tz, 5420102
HR2EC1MOFEEEZITVIMEY R 7=
I A KT

———:SDJv b

——:RCS 7 v b

—O0— 1 P23H AETF v b

—s— 1 P23HAT7HEZ v |

—a—  S334ter FET v b

—— 1 S334ter NTH T v b

BRI AN T AF X AV EHRZ LI EICLALDT
HDHIEIRENT, LIzHoT, ZORKBIEZNY
Y AR LI O MBS 7 R b — 2 A & 5]
SRR IIEE, B2 IRNEZ S2xE L B zh R
DHHHEEMZRE L TWD, ERICZIVNYE Vi
BRI 3 B X ERR AL RRNBE OB R ESE T 2 32 5 &
EHEEE STV,

2. RPEICH 1 2HEBERIE % B8 L /- FH

Tk X Hica F7Y ) VEALTUHES & D B0
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16 BEAINIYLFv 2N TAYH—Drd v IZXABLVRCS T v MARZEMIIX T 5 8L,

rd (retinal degeneration) ¥ ™7 A (4% 9 H) 3 & 18 RCS(Royal College of Surgeons) T v b (A= 4 ) |2 fE 4
DAV T EF XX ANT Ay A —BLIENSDEME 1EMBEENEG LE 25, MBI TZN
VUV RS L2 rd R ABLORCS 7 v N CIEMEEROBEOBEORENRE CTH 72, F5M4L
LIZI0HR 10 PLTHEERAE T o 72, 77— ¥ I + BHEREZE % RS, % @ p<0.01 (Mann-Whitney test).

gooooo
0 50

| T S N R R

ERG amplitudel] 00 O

100
Ll

150 200 250 300

P23HO OO

S334ter0 0 0O

gooood

CARO OO

17 ZIWNJEZOP2H 5w b, S334ter T v b, HIEE
X9 B RHE

Ty hBFIVCAR EFIVT v MERZEMEC

SNV E U ERSLIEZA, P23H T v b, S334ter I v b, HEETS v B LN CAR(cancer-
associated retinopathy) €7V F v b 3T CTEANILNEEBE X O W OBEEDORENEETH - 72,
B4t HIZ10R 10 IECTHEERF T o 72, 7 — 7 3Pl « Bl R £

% : p<0.01(Mann-Whitney test).

HAH0ORFT Y OEIMHIIHELT LI EIZL->TIH
IBRTAE SR ENDL EZZHLNLDT, ZOHERER
HEEIETAIZIERPEICBIFALF /A YA 7T
L7726 ENLHEZED 7Y v oRe et vwe
THEEINS (K 3). FEOFIE LT Leber J5RKE &)
FEEORRBEBFOFIZLF /A KA 2 Vom0 all-
trans-retinyl ester 2> 5 11-cis-retinol |2 &3 % B2
JH7: RPE65 & \»9 RPE FRR&EHE % 2 — N3 5 #{LT

WRIBL l-cis L F 7 4 FOFELE SN R B EE D
5. ZHUZxF LT Van Hooser 5 1& RPE65 H3/K4E L
TV B BIEFEE~ 7 A2 1cis L RBEORE*HT 5
O-cisretinal # EHP N2 72 & 2 AHFEE X OPEIEH
B L7z LML T2, Ld>T, HEUoFHET
OB L THIEERIOLF /14 REHTET 5
ZEIZXYa RTY OFERENTCHET L REEATAE
SNie, TITEYIVALIDERENLELF /AR
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R I ZINTELUESICTEIL & F (Royal College of Surgeons : RCS 5 v b) (DNA microarray (C& %)

FEHULT L 72 F

HrE

FEBLES L 72 5T

HhE

CD45 antigen

ErbA proto-oncogene

Janus tyrosine protein kinase 2

(JAK2)
Tumor necrosis factor a
Cytochrome P450 XXVII
Cytochrome P450 IIC11
Ca”"channel 83 subunit
ADP-ribosyl cyclase 1
Voltage-gated K channel 3.4
Taurine transporter

Apolipoprotein B mRNA
editing protein

GABA receptor 13 subunit
Opioid receptor deltal
Somatostatin receptor 4

Vasopression V2 receptor
Mineralocorticoid receptor

Apoptosis

Apoptosis
Apoptosis

Apoptosis

Oxidative metabolism
Oxidative metabolism
Ca”"metabolism

Ca’* metabolism

Potassium channel

Possible neuroprotective factor

Plasma lipoprotein
Risk factor for atherosclerosis

Neurotransmitter receptor
Neurotransmitter receptor
Neurotransmitter receptor

Hormonal, hypertension-related
Hormonal, hypertension-related

Fibroblast growth factor 2(FGF2)

Activity-regulated cytoskeleton-asso-

ciated protein(Arc)
Transducin B8 subunit

Neural visinin-like protein2
Neural visinin-like protein3

Endoplasmic reticulum Ca*" ATPase

V-erbA related protein

NF-kapper B transcription factor

GABA receptor al subunit
GABA receptor pi subunit
NMDA receptor 2A

Glutamate receptor 6
Goasubunit

Mitogen-activated protein (MAP)

kinase 9
MAP kinase kinase 5
Protein kinase Car

Possible therapeutic factor
for RCS retinal degenera-
tion

Immediate early genes

Phototransduction

Ca’ metabolism
Ca”"metabolism
Ca’“metabolism
Transcription factor
Transcription factor
Neurotransmitter receptor
Neurotransmitter receptor
Neurotransmitter receptor

Neurotransmitter receptor
Signal transduction
Signal transduction

Signal transduction
Signal transduction

Renin Hormonal, hypertension-related Protein kinase Co Signal transduction
Glypican 1 Extracellular matrix, Regulator Ral B Ras-related GTP binding
of FGF2 protein
Antil Arc Antil FGF2 std. FGF2 Arc
94k~
GCL
67k-
IPL
43k-
INL
30k-
OPL
ONL
20k~
oS
14.4k-
ogooooo 0 0 0 0 a 0 0 0

18 ZIWNNTDEHREIZL ZHIEA Are LU FGF2 SR,
SD (Sprague-Dawley) 7 v MZ 2B VNV L 285 L8 25, AN THREMMRB LY A
Y 7 a vy F 4 v 7T Arc (activity-regulated cytoskeleton-associated protein) B £ U8 FGF2 (fibroblast
growth factor 2) FEBHE A A S N7z, BE&MEDIC3IEI L F AN Sk Ly 25 70y

TA Y T OFEERIH, FAEOKRTH -7,

(all-trans retinal, 13-cis-retinal, 9-cis-retinal) % RCS 7 »
I, P23H B X O S334ter 7 v M2 2 BRI S-L,
BRI X 2 FREERFN & MR 2 5 i 2 1T o 72, &
DOFEFR, LF 7 A4 FHHEIZ X - T P23H B & U8 S334ter
Z v M L CREREIREERD RN S D Z LI L
7= (4 21).

3. ZTDOMDOEE

L) — DD RN & L THRIFIGCGER R AR S T

WAET Y NUT 2B A, mEA TIVOMETT »
M T ZUNU RTY AR R NS L
ENTWBY, 2 TCIhdEEtio K7y v Ea iy
RYURMED DL DPME LTz, TI v 7 hF v b
RECFAFEEOT7 Y VTR EBICEEIFNTS
D, ZOWSHESFLRLVTHELIMFENT VST
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80 -
]
i O
1000 - 0
O
] i
5] 6
o ] 0
500
] v
J 1
| 0 10 20 30 40
000003 ngO
o 0 HAN—tIMEEACLYTHE R— IDH
BIN-EEFMEEEICHT 2N ECDRR
HAN—Y 3IHPBEAICL ) 7R N =V ADRFEIN
7oA SEAT I E S 95 = VN T E L ORR I,
MTT g miE ¥ v b (3 AN A48, ) %
MW ClllaGEoRE 2 mE L7z, 7 A8—¥ 3#ll
AN & B E BRI T, AU KA
] ) VA S IV R QU 21 = A /A= 3 e VA S
Y ORFITHES A VT ABRFICE D HE L. &
0 e b 3 MEEE MY KL 7.
0 —0—0puM ZUNTE
- —o— 1100 uM ZIUN T E ¥
(Ca*" free medium)
—0— 100 uM = VNV E &
—e— 110 uM ZIURTVE
—v—11uM =T E Y
0 S0 100 150 200 ERG amplituded 0 O
oood 0 50 100 150 200
B 19 NAAR—B—IC&BH R/~ 3 MEBAL o
£BTH =2 ZADHE, RCSOUO guis
IR % ) A8 — ¥ 3 D; (L) 23 A 13cis
N=E3BLUNAFR=F—(F)TA ¥ Fa - Cont
FNL7Z 7HEP— A (EE)IEWE TS ¥ F 22— P23HO 00 gs
L7z EDARTHFEIN, TR 202X 13cis
MO a b 7o ey AR Il L 5 TR = AR Cont
B 2 VT T =44 b A R Y —Chf o7, BAMT S33dtert it AT
Y 3EEREEYEL, AEOHKETH- 7. 9cis

21 LF /A FOMEEEETIVICHT 2R,
L F / 4 K (alltransretinal, 13-cisretinal, 9-cis-
retinal) % RCS (Royal College of Surgeons) 7 v F,

A R 4% MM |2 RAERT FHAg S _ J _ o
2 ARG L, MREEXNC & 2 el & MHAk 1Y PSH 5 v b 5.k U S334ter T v b 1= 2 38 [ L1425

A EAT > 72 TORR, T2 F T = L RCS L, BBEERIC & B RAERF 2 17 o 72 64 (4 — 7
7 v OB LA B ToE L7z (K 22). FAMICHSRLF /4 FOMIZLE>TP23HT v b &
DLERHET 2 & 2N D E I 4RI L 72 6 A 721% S334ter 7 v b O — L THABLE X O W OB E OF2
NOEF AT LT O AR L, BRI 2 AR D 5 2 b DA DAL, SAME b1 101
BB LOEEL NSO L. LF S 4 FoT s mﬂf%ﬁ%ﬁot.rfyuﬁﬁ@taﬁmééi
’ 3. % : p<0.05(Mann-Whitney test). Cont : olive oil,

VT =Y HOETVICHBRIREMRETE 2 0D AT : all-trans-retinal, 9cis : 9-cis-retinal, 13cis : 13-cis-

S5 R LMETSVLEE Bbi, retinal.
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ooooooo ERG amplitude] oo

80 100 120 140

D_
D-

RCsOOO

P23HO OO

S334ter0 00O

. E

2 JoyrvhITrhEUBBINAET
COMBEEEETIVICHT 3R,
TIv ATy Ny En T N T2 0%
RCS (Royal College of Surgeons) 7 » b, P23H J v
B LU S334ter 7 v M 2 EMRRLHSG L, WEEX
2 & BRI 2 1T - 72, FEHNICHRT Y M T =0
55 L7 0 O TUEMEEX OB OB E DR E LT+
BETH-o 7z, K5 I 100 10 IETHEEEIT-
7o T AR s EERE L E T, % 0 p<0.05
(Mann-Whitney test).

P hOTZ

IV BbDdIC

L F THIRR BRI 9 2 HEWRIRIIA T BE & 5 2
LNLTELR, SHETNVEWEHVHEIZL ) =)L
NIV, LFIANR, TN T2l H0wAC
& THATASEIE S A TR PEDS R S 7z, AL IR
_ﬁ@ AN THET T2 EETH D, WEMIROHE

IRV OREBBIEIVLETH LI LIEEIETTLR
wﬁ,é@®ﬁ%£%dﬁ%@ﬁ$%&é%@%%to
&ﬁé%@f%é’t%@ofwé B, RREHOW

5 109 [A] H ARHR Rt fa i TRz L 7.

KT FATO20, BFEERE L OHEEE R % v 7-H%RE
AT I IR T, Al KRBT, SR Kb,
ENEE O AR, B R RE, TERESARIRTIR IR KR
ARG, HEERFEA, 5 FHEYFHImRIEEmA
BhF, a3 44— K, DNA microarray (2 & %58
SRR HY L, Py AT o=y 7B O
B, AEALFEERT O 72121 )) L TF & » 72 K. Palezewski
i, AR, B A FiE L, M. LaVail 4, T.
Redmond 1, & 72BRRIMET O 72 12 B T 256 % /3 47
LW/ & F LERBRFESOHEL S & Uik
BTG, 726 IR ETO TR TITh7z ) TIRE
0 F LR IRR S IR O B R 2 L
9.

X &
D K8 & aHEER, #iEs o, BIIEE, Sl
A, FE o EReRAEOSTE. RS
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