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T & Y),CAR T [ recoverin, 70 kDa & H &, neuro-
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Abstract

A variety of paraneoplastic syndromes affect the
central nervous system including eye. So far, two
types of retinopathy are known to be associated
with patients with malignancies, cancer-associated
retinopathy (CAR), and melanoma-associated ret-
inopathy (MAR). CAR is associated with epithelial
cancers, mostly lung small cell carcinoma, and is
characterized by retinitis pigmentosa-like retinal
degeneration. Usually CAR can be found hefore an
underlying primary cancer is diagnosed. MAR is
associated with cutaneous malignant melanoma and
is characterized by the relatively sudden onset of
photophobia and nyctalopsia. The flash electror-
etinogram (ERG) of MAR patients shows a negative
waveform, reduced b-wave amplitude, and reserva-

tion of a-wave amplitude, suggesting that bipolar
cells may be affected. CAR and MAR are believed to
result from an autoimmune response. In CAR, a
calcium binding protein called recoverin, a 70 kDa
protein, and neurofilaments are the retinal antigens
recognized by the patient’s serum. In contrast, the
in MAR have not yet been
identified, although patient sera specifically recog-

retinal antigens

nized retinal bipolar cells in immunocytochemistry.
(J Jpn Ophthalmol Soc 101 : 283—287, 1997)
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il 7 & oD T B BB 00— 2 VAR O R A8
VI H hb ST, R L R PR MEROBRENED S h,
Z AL % JEPE N S B 4 R 0 (paraneoplastic neuropa-
thy) L% L Tvs %% Paraneoplastic neuropathy @
HOHR SRR O T, I I A A ok L B R o
FHEET 2 b O % EMEIEEBE PEHEIBYE (cancer-associat-
ed retinopathy, CARY % /- | paraneoplastic retinopa-
thy) A TRAIL Twa %, CAR %5| & #E & 4 Bk fE
WOFRFERE L U CTifadiR b % <, R TSRS
X U AERR DRSO3 s, 5lT, B R B fE o
Bifift: 3 2 RABE 23S S T D, CAR & 1358 7% K
e 2422 k» 56,2 1L % melanoma-associated
retinopathy (MAR)® L IFETF, f385 D CAR & KR L Tw»
3. IEFEICHEERENZ LI, CAR DIF & A EDEHTI
IS SO TEPE RS SRR A o e & 2 80 H s & S04
HNCHBE SRR S5 2 Lo, BYEE O SRR
DI i 2 ATHEMELSH 2 o T v 5, B S S R
REHED 2 WIFHBE S FIET 28F L LTI, MiERd
ZVIERERICRREECHENTE LD EHZ 50
TWLaH, AR L LT CAR B L U MAR I2 5 W T
TR NABREFIE D 53 TR B L TR S b B v, %
T, AHE 0 T I B S B A AR AE O TP T b BRI B
NS AEEBE i D W BIEEE TIeb o TV A2 HIR
IZDWTHEITT 5.

IT S RS B e

il

1. CAR

1976 4F, Sawyer &3 #] % T 3 #) @ 3% F (65 7% 5
4 © Bl B BRE, 76 iR At - it /NEHBERE B & U8 62 5%
M T E PBLPIE) 43 IR ASEE o0 AT v & b SeRl
Lz Z E5ME LTz, 3P0 EORBERKAR L LT
MEREL AR T A & 4L 2 BRI 5 & SIGEIIR O Pef b o3
H 0GR E U TILTICH T > THRMFEO W% &4
SR E O OB DB - 72 LRE L T 2, BB
WZ Bz, 3RO 2 FITIREERMICENER Sh b5
s Huih & EES I L T 3, Buchanan 58114
HXIFEFO CAR B4 Ol o 8 7 ISR T, [k
FHMENEEI N TVWAZLEREL TV, 205,
Keltner & 213 [FFEAHH O AT O 7 B, GitkEs S5
S R EREEROREGR 22 L 61 RO LB
T, B FESEES BRI ERERE LT
Wh, &5, ZOBEOI % v TREOSREE 0 4
fTolz b 22, MEFIC TINS5 X O A
PESTFEET I L2 RELL. LT, Zho0B
FIWZH SN L 2 EBEORME L Icid &
S, ToLOEHCHRERT CRIEL TWa 2 & 2R
L 7z.Grunwald 598 & tf Korngruth &'Vt CAR &
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FIM 1 R b A i I s & OSSO T %
WAk s B C Eh o, EEIC N T 5 BOYURL LI G 1E
THHUOEHE 2R T 2 2 ENEER T BV L
GE L7z, & 50, M AT ¥ & B H % sodium dodesyl
sulphate (SDS) #Syk BN, BHFIMNT % — Kk v
CoxRFr7oay bidBE2fTolz & 2 3,205 kDa,
145 kDa, 65 kDa 8 & UF 20 kDa OEEE B FEE 2 1z,
Thirkill &'2% 4 #il CAR BEIMELZHWT Y LAY
Y7uy bEBRETo L 25, MEA M 23 kDa &
HHEZLHCRET 2 BCHOGELEE2RD 220, 2
NBCARDRIE L EL bbb ER2TBEL .
Jacobson &% 2 451 & fili 2N e o B 1 B A L 72 s
it 2 U, CAR O W B L, S BeiE, BRI £, 8
5 o0 Bl ik 0 B 1L, electroretinogram (ERG) @ 3 41
fLichn z, MESESEORK I RITI 2 Z L BHEETH
LEWEL TS, S5, FERDIF LA ETIEFO
23kDa @ CARFiJF Iz § 2 ikl s hd 2 b,
%, CAR $il5ic 3 2 g 5 CHiE O FE L2 W A H
TH3ZEEHETHRIFAL TS,

1991 4F Polans &' L tf Thirkill &% 23 kDa
HHEZ[FE T 220> 5 23 kDa BEHE 2 EH
BT 2 W TRBL, 7 3/ BEY 2 BE T 2
Z eI LT, # OFSE, 23 kDa BEEHE 12581 Kawa-
mura & '%, Dizhoor 5'73 X 1f Lumbrecht &'®43 % R
L7-fifillic BB IcEEhdzs vy y ARAENE
recoverin&E Al — D b O TH 3 Z kb o,
Recoverin E#i&E b, 2 FHRIC 3 pFTA LV T AL A4 >
ZHEE Y A6 (EF hand #3i8) #5755, BEHEAY I 138140
ROBPBEL S OFAEICLEDEFILERIGTSH S
cyclic guanosine monophosphate (cGMP) 5k % fisluit 4
577 =Ny 7 7 —E v BREERACERLS
¥EEABELFEZ SN L L, Bick> T I hidfiE
WTHBZEPHEL, FE recoverin iFu F 7> >0
VUi bR 2 ETHEOF Py FF—¥, F
g bshico F 7y 2B 42 PrP2 A
AN AMEEFRNCHET 5 2 i X D EBE MG
HABEbLRZVOTHE I EDbhr>TWBRI20 Frp
70— 7L, BRI HRAEDR 0 %5 o il B 52 4 20 o ifit
Pl CAR YR HCHEHEIE S 25 & 5 hfR1z
EZ2, i CARYIFEHCHEEEGNIE 1 b ot
(RESKRFBRT—%). Lo T EFHEOFR T CAR
i HEHRED TR TWw 3 & Ok H#HEE S h, HIE
FEOPTCARKERB:DCIELPELELHI—DD
A orOBERBHETH L LHEZ2 55, CAR OiE#IZ
LTI, A7 04 FOLBREVR7YF4 7 22
BEHTHo L EOMEDVDH LM, Th o ICBHHD b
DYLHY,BED L 2 H5REMNLIEFRIIFELL Tl
b,
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1 Cancer associated retinopathy (CAR) @1 4
/70y TR PDOBR.
lane 1 : 1% MM, 2 : #i™ ¥ recoverin I3 (23
kDa DA /s> Fdid 6 s), 3 0 ALIREXIRE
@ CAR BHIMNHE (8 70 kDa OAEIC N> FH3H S
n3),
ek L BE M IR AE OB L FEIC LD HRH
S iz, M I ERMEBE 5 408 & i —80°C TR F
St AL/ 7Tay b TAMRPUEELTZ v b
HE IS TT S G 43 & T Vo, Ohguro 5490 i g it -
T ol HEBHH 20 pg(F v b AHEMES) 2
sodium dodesyl sulphate(SDS) KV 7 2 Y7 3
F 7 v 8 & Uk #h #, polyvinylidene difluoride
(PVDF) [EIc#25 L 72, i 5 % PVDF B & 2 % A
FAaINZEEDR) YREREGEHEREAK(PBS) T
blocking # 1T 7z, — R YU IE § o B M % £ 72 1
CAR BEIMF (200 f5%4) B £ U417 ¥ recoverin
74 Mg (1,500 AR 2 v, A ER T 1K
A > ¥ 22— L7 BE% 0.05% Tween 20 % &
te PBS T5MH(% 5 ) skt ¥4 —¥T
Z UL S LT TR (3,500 fEAFD LR T 1K
W4 »Fax—hr L, HBUEZE0.05% Tween 20
# &1 PBS T 5 M, VIERAEEEEL Y7
/R FYH,O R EBICAWTHRE L,

2. FFRIZHTS CAR DA

SCHR Y W2 12 A I 38 v THR BB O paraneoplastic
syndrome & L T, 1990 545 & 2053 BRI o BE A L
/= paraneoplastic optic neuropathy, 1991 fEFH 520438
Filiz [N Bl dee 12 i U 72 paraneoplastic opsoclonus O3iE
PlezzhEh 1MF28EL T3, CAR BIL T,
1992 R & 23 ififE (well  differentiated adenocar-
cinoma) iz ffifE L7z 1 8, KB 62008 % 2 hulifiZhill B
B X CEFEEAHEO KM BERE L 72 2 1, 1996 4
AR &2V DRI B RE L 72 1 618 X 0K 298 T E N
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MBI L 22 1 B2 E L TWwa0OAaTH L, ZhiC
Iz, 32 ORERSC BT & it CAR OER| % 25 L
T\aE2,

FLREARD CAR BEMFEEZHWTA LA/ Ty b7
AL EToREZS, ERBREDDH S5 FR 23kDa D
CAR antigen(recoverin) Tid % <, #8470 kDa
x4 2 BEIMEVIEOTFIEE RO 12, BRE N 2 LT,
BARSTOEF T L EUOSFROB AT IRE S L
TWwd I Eho, HEVR—METH L HEEDH S,
fo, 2RI Z KRN & 14> F &5 34 kDa D HEHIE®
FHEEZRELTWS, Lkdi>T, 26 idEH Lw CAR
PR THD Z EWRBEIN S, 2ot d 2 IiET
&4 recoverin @ #F HEREIC, HEEOERERK £ B ->Tw
HMEIPICOVTIREARATHEZZW. LHL,T70
kDa 124 % H S MIETA X, B & oot B i ¢ ik 78
HENZWI L s, KEFIOHRICHE b b b0
T,23 kDa EEELSHC b fthd CARHURMBFET 5 C
EERAE BT 5 BBREE WL Z kg, Kornguth 5%
CAR BH M 24 T8E4° 65 kDa O $1 neurofilament
AT L H{E L TwEH, T2 DR L7 70kDa
HOH#EB I ER—TH B0 OVTRSEOWIEH
EThD,

3. MAR

A MAR 3, Bt R OERE ORRBE D Ic & E»
MmN EBFRROE>HT TH- 72, Ripps 53
d 2 OWE OFERBBFCELIUERIE Y 7 ) AF
YIZEBHDEFHZ N, F OB, Benson 53V ik Z i
CAR EHUOEBTH 5 LB L 12, LAk, Bk T 10
#lo MAR BESEESIDE N TV S (KL TOREH
F 7 v) . MAR ORI 12 CAR U3 5 6 D0,
BRAEHRE» LKA SN S, T4b5B, MAR
DEFR EOF L L Tid,

1) BUHEOEFABIEEA LTS, D MAR #H
Bz 1ploATHS.

2) BEMEEEEE TS BRI Th s,
Boln © 1 4 & iR DRI S SRS
5.

3) suFIAY A MAR B3 T3, BIFGOE T & Ut
LR (CAR TRERIRET ) 2380 615,

4) ERG THRRMEFILHEEE EOBETRHRD SN
HEFRERT @QERIZIZEET,DEOZFELWET).
NI ORHEIE 2 v U 3 = 2 —o > CRUEHM
Bl & 7o I PRI VRV TH B T L EFBL TV S,

Milam &% MAR OFHEHN E 2 TH % i
%7z, MAR B OIMEE % — X fidk iz v THREH
PR 21T 72 (K 2 ). MAR B DI 1< 13, #ERE
ORI 2 R R R T 2 ECHE S FET S 2
R L T 5, [AEROFEH £ Weinstein 596 #eis L
Twb, ZOFHRTERGORERRE—EL, Zhs
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2 BEUBRGERAEEE (MAR)BEMBEAAL
- RIERR R RARET,
REEDZ v BT 2 MAR B4 1gG (200
EHR) C2RMEIRTA v Fa— b LTOB, 4K
Yta# (7= 3) T L 2kditkic & v

R G = L 72, MAR 855 [gG (3 M RBAURER

Alfiel & Fr AR 'uwn]( T4, OPL: outer plexifor-
m layer ( \iH’EI{ ), IPL, inner plexiform layer (A
W)

MAR OJEHRICEL b A L ERBELTWwAE LA L,
CAR H# 3w 5172 CAR antigen D & 3 BEEFE & &
HZPMRCEL T, SO L IARESNZETICEES
TBLT, ZORENRFENS,

I %= & ®

x

TR RHE O—FIic Bl RAEE KL, BEROR
EEETL3LOWCARDH S, 2 hiclt, EEHEDE
4 B (R il NG 23 i b % W) i hfifE T 2 gD
CAR &,CAR E 384 2R G %22 L, B RO b
ff4 2% MAR @ 2 EHSHEZ TIcHI s Tw5, CAR
A AR R OMEITE ORI EN 2 L T 5, —
77, MAR i3 H#ERW - < D LR REZ £ D, KM
{1 ﬁ'i._' # 515 negative ERG #Fi# L+ 5. 2
oo BB S R A B IRE O FERERE T & L T, I

Rl HCH Ms(L AR T I3 recoverin, neurofilament, 70
kDa &8, MAR T HANE AR sk ol & 22D H
CHF) B TE2LbEEILNTNS,
X
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