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Abstract

Background : Retinitis pigmentosa (RP)is prima-
ry, chronic, and hereditary chorioretinal degenera-
tion characterized by photopsia, progressive visual
loss with ring scotoma, and impairment of dark
adaptation. Although modern molecular biology
and molecular genetics have identified many causa-
tive genes, the molecular pathophysiology of RP is
not fully understood, and no effective treatments
have been found yet. In recent studies using animal
models of RP, new treatments have been devised
and their clinical use is being considered.

Method : In terms of the molecular pathophys-
iology of RP, we summarized previous studies of
genetic impairment of proteins involved in the
phototransduction pathway and introduced new

possible therapies for RP.

Results : We found that most abnormalities of
the genes related with the photoxcitation and its
inhibition process in the photoreceptor cells caused
a variety of clinical manifestations of RP.

Conclusion : So far, a variety of abnormalities of
the genes causing RP have been identified. How-
ever, further studies of the relationship between the
abnormalities and clinical expression are needed for
better understanding of the pathophysiology of RP.
(J Jpn Ophthalmol Soc 106 : 461—473, 2002)
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BRI O LTI 7 I, BTG S L AR
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2, v R 7y o ARERLRE S 3 B G e ERE
N Z AT 2 —¥ >, cyclic guanosine mono-phosphate
(cGMP) RAKRY T AT 7 —E¥E2RRWZEHEILIE S &
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FHEF v Y AVHHHET 2 £ &b IcilaNsc A A4 4
EEFELHEEBSUSEE 2 (K1), —FH, GHED
ik, e F 7y orFFr—x¥RK) XD, VUL
nica F 7y VREFREEN T VA F > 8k EHHE,
EFSHURE BIFEIN ) LG T 21w GCERE
EOIEMWI N D Z EIC K VRILT B, TEHED A5 =
AN E L OEZEKGERN 2 cGMP IKF 5T v > &V EA
FICHEOHIFEAN A VY Y LBEERBRAY T 5, 2573
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Yupu Ry rERF—Xizk ) VI ng L
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DHEDL, R U TCHREMSIRNENS, £z, #HICk
FCREMRENIC VY 7 ABERESNLZ DT R Y
YDV YBAERES E S, i XY HMIC BT 2
JEGERE S 5 (M2), 512, XBEICHEVWES L
cGMP BE ZBERTILDO V_RNVIZRERTDIZ H Z OHIfE
WH LYY MEEIZIKEL T, cGMP &KBEZETH S
TT7 =By 7 7—¥ M & ¥ % guanylate
cyclase activating protein (GCAP) 23EH5.9 3 Z & 3]
S5NTn5,
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R 1 ARBRCEREHEEREOELETEY CiF
REREMH

QO
o N7y
peripherin/RDS
rom-1
retinal fascin
WAL
o N7y
cGMP phosphodiesterase (o and £ subunit)
cGMP gated channel (a-subunit)
arrestin
CRALBA
PDE 65
Mertk
Tubby-like protein 1

IR AR EORREEFE LTRIES TV S
LAY =2y NTHREBETEL2DTZE=ERINT:
v, (http : //www.sph.uth.tmc.edu./Retinet/disease.htm)
rom-1 : retinal outer segment membrane protein 1
CRALBA : cellular retinaldehyde-binding protein

PDE 65 : phosphodiesterase 65

cGMP : cyclic guanosine mono-phosphate
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AREKBILT:, THbb, £R0D 15%(9/55) 12472,
ZOB|EEFRENEIC D F 7Y O 1 REMERAL % 72
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BPAER L IR W E B bbb DR 7T X1 & L,
HEETFEESTCEE@ESMICEEL, VFF—ic k
ZEENTZLT(OF, u R Ay U EEEE T
W), BEAEDRE L0 N7y 3 ilEN/Ng
HICEREINDE D% T A2 & LT, Sung 529203
D7 TAR2ICBWTAHLNIzT R 7y > OBEBELHINY
WEEOREDERNE LT, BETFREICLVERSH
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T, MUFEP/IMED & IV D% U OMIFIEE A OBt
BIEH ZTbh R 22 Tw 5, %1, Hwa
5®pu R 7y U EEREEALIC B ) 5 BETFRE ORE
T, ZnoPa RTYUVHEDO 7 x—0VT 4 v 7120
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ERALICTFAET % Cys!® & FIRIENERAL TH 5 Cys'®E &
U Cys'™ L DRI E NS Y AT 4 REEE OB EH
VFF—IVDREEICHET L EHMEL TS, ZhoD
BEI» 6, v N7y VETREN o R 7y Y ORRE
X OHIBINRAE ISR T 3 Ll S iz hs, Tho D%
BisR e u Ny VEIETFREEZE T 5 RP BHORE
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HEN2H 1 EE@ESA L S 2 CRIICA S L E
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M, BNV UEREHBIEL NI VAV =y T
v Al EOEWIEERT TN X BRRET DR ACITHILT
W2, FRZ, Sung & 23RFEEMNG O FERR TEMME LS
otz CRIREIOZERD—>Th % Q 344 ter (GIn®+ LA
D CRUEEDKIBL TV B b D)IE, Jacobson 5398 b
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FUAY =y 7 v ERAVKEE L., 2oy ik
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AR OZ S L 'a ¥ 7y V2R oW EE R
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HIMEANA~OEFEME, F 71385 EDEBEOMIaEEs5
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Ao, WESLEBRNFEH» BRI 23 TEY,
ZDI B, Lys* Wb FPEVPEL, KFTOHRED A
s>hb. %72, ThrY’, Pro®, Thr®E X U GIn*2ic B
PEEF2HCASNLZEAL DY, ZhsDEFTIX
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EENTWRMM, 2D X )i, ZHOEFHREDE
e, BEBRETVICE 3HENCE D, a7y Ul
7B & KRB OREM RIS iz s b &
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2, RIJ7zx1)>/RDS

1) BETRENL 532 729 »/RDS OFH

B OGS IONT A2 . in vivo B X O in vitro
DRRET

HER B & OFHMEHIROANEINC 13, SEIBHRIG SRS O G
DX TH B MIRENEFELET S, 2055, AR D
DX MRS NI & 3L L TR S 5 23,
R CIIPEESAAEICA L TR S LS, F
1, COMWBEOERICELD, XDAVWEBETHES %
EBZDTENTE, £, HEHEESERLIITHT
W3, Y72V g, ZOMWEOISERCEET S
MDY I /B SHAHEEATDHY, 4 DOEEHE
EBROLE 5 % D SEREAIMz s L ic vy — 7z &
DEEENS (K3, ZOEETIR, MEEEEE TV
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ADFENEfGT £ LTRIES Y, TOEEENY V]
MRS ERIC KB L TwB ) 72 >k 92.5% OHFE
HWEFOZEPSRY) 72 »/RDS EEENS L 512
Bole®, ZDrds ¥ 7 AL, "REEEK(rds—/—)T
I2Y 7 =) »/RDS EHEOFB B L OHMEas & o
RN AN TH0, ~T g (ds+/—) TiE~R
)7 x> /RDS OFHIZ 50% 12D L, A5

>X
B
/
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KREHA Y —EWK

4 Peripherin ND#&iE,
~_Y 7 2 ) VIZMREE 4 B E#E Y 2EEEE T, K
PTG D B — 7o T BB EEL, 4 721
MAEEZEKT 2 2 L CHIRIEDEEBRIFICEETH
5.

DA SN DDD, TORISB L UOEICEEHN
HHEND T EDBHISNT WD,

INFEFTOMFEICLY, Y72 ~»/RDSEHE
i, AU HRELICFEET S 7Y >/RDS £4H
FMEOEWEEE TH 5 retinal outer segment mem-
brane protein 1(Rom-1) & &2 LEFEEIC L 3 HxE5 4
~—%EFKL, E51Z, TNODT M I —REKT S
Z b ozl o, TS, B HRIKOE
FRICBG LT3 EF 2 6T ERD, EBORKEEICD
WS Twiw, £/, Rom-1EEFOH%E
77w N L~y ATIRMBEEEIIFES 3,
RAHI OO EREB O T DR INLDATH->
72729 %9, Rom-1 EHEBHKOHEES L 0% D#EETF
FLH ORIAMEIC B T 5 2 BITH S Tk o 7z,
L Lads, T madEEfldcihs 0EAE
T ETCTERERINZ T2 X 7 EHE 2 HIR S ¥ 552
WL, ZOMENEIHEh>DOH S,

Wringley &°V13#5#flifdic <Y 7 =V >/RDS % ¥
B, ZoMBEOMBEA/MIOIREZREN T2 Z Lic
X0, RY 72V /RDS OBEREICOWTHE LTz, %
DFER, ~V 72V »/RDS ZFHE S/ b O Tk
/N DS % o, 2o 2SFIHRIETE R I 3 < B
boTwa I ENHES NI, S512, T CITRBEEH
DR E &N T3 Pro2l6Leu X Of Cysl65Tyr @
2—% v M RRABCHERS L 25, HIRA/IMEOF
WAENTFohs 2 EbHS L ER > TS,

% 7z, Kedzierski 5%213~)1) 7 =V > /RDS #n T8
FOIZEAEDPEEBESMVOIFH E4FHOMZH
v, MAHRBEONANCEW TWw b D2 v—7(5~7) 12
BT B2 ems, ZOD2NV—7II0T 25 2175
Jo. o ERY 72 »/RDS D D2 )V—7% Rom-1
EHEICRHASELF A TEAE CTH % rom/D2 %,
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AL TOEABCRIEE 2o T,

6 ~RI1)7 ) /RDSEEF Tyrl8dSer ZEIZ L 2 BLEHEHHATECA PO T A RZD 141,
35 M. BHAOBMR0.1 T, RERZVWHAEWELZHZ 2. REFRRGEG) RO RIER 2 EHE g%
BB, U AMCHEOHELERL T b, HEIREREHT R (Z2) T iDL O ZEHEL S EH 13
KBRS, FDMOE S D PRLENTOFAMICEEEE 2D, MEAREEKOFEEENELN S,

7 PLRAFUELF 114Tdel A ZEE % L DBREFLUEEEREEDO 1HHFE) L0/ OFD 14
(&).



PR 48 H 10 H

Y72 Y/RDSEELFEHLEWL rds—/—B XU
50% DAFERT 2 rds+/— ICHKR ¥, D2 V— 7Dk
BRI DOWTHE L7, Z D%, rom/D2 OFIIC &
D, rds +/— ORREM BT 708, rds—/— 12T %
BRI A SN Tz, ) 72 »/RDS 12 D2
N—TDH ST, Mz b EERBEEEIRAL O FED EE
MWr#E 2z shtz, 2[Rz, Kedzierski 513 7 =
Y)Y /RDS BX U Rom-1 OFBFEELZ YT A ZHWTHK
Lt Z 3, Rom-1 OFHELRY 72 »/RDS I
R, REBLUTTHS Z Eibirol, LrLENRS,
FNET, EBEBHEENTEDL IRV 72 v/
RDS 8X ' Rom-1 DFRES A =0T b T~ — %K
LTWwadhbhroTWwikhrolzlzdlil, ZORHEEDE
PHRERIC ED X 5 REEE2RIZTT »ITbr 5%
Mmooz,

Z D%, Loweren 5% &V, BEFEfil 2 vz ks
e, B—ERCIEATERENLE ) 72 v/
RDSDHRET b T~V —, £721FY) 721 >/RDS B &
U Rom-1 DFREFA - EVEEKINLEZATOT b
TY—WEERD, MU RCEET ST T —FHL
B, BROEEDTF v I~v—1cgghsr) 72 >/
RDSOD2NV—TW2H BV AT A4 VEREZNLTY R
V74 REERTBHIET, A7 —%2FR LT3
ZEBHEIN, TOF 7 —FRY) 7)) v/
RDSO&AET b I~ —RTIc & 2 b DTREEDHL,
ZhsicthR, %Y 72 »/RDS B LU Rom-1 12 &
LAaruas b7 v—RELOHEE, Rom-1 &) 7 <
Y ¥ /RDS DY ANV 7 4 REEBER S L wiz
B, WENTNI EnS, INSDRETTORL B 7
=DM LY, AREOERZES L R THEE
NTWBEEZLHNTWVWD,

2) _V 7<) v /RDS#EETFEYE & REA E ORE

{é3

HEE T, 50 LED~)Y 72 >~ /RDS BETERE
DB ORI R B OFRR &% 2 5 TH D%,
I BT HIEFIREGE DA SN B, ZDERBFAEZIE
HWICHRETH 2, KBV TIIRP b EZ Z L
5, HEAEIHAY A b o 7 4 LT EERECIRIIGE S X b
Q742 EDEBEY AT 4 DRRZADBE L HDOPoT
W36 X 50z, )Y 7 2 >~ /RDS(Leul85Pro) &
Rom-1 BEFREICBE W T, FLEMOANT oFEEE
TRFEEEE2ESEISZVICbrrbOT, b
DF7% B3EETREDE L - THID TR S
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