Hanazono et al

=
o/
o
“
¢

4% S8 45

Right eye

V- N S Nr N~ N~ A~ A v’\r’ '.Ar"
oo e A A Al N W= A A B A B
M- A~ N A A A A Vs Ae er A e e A~
B N A = NIEN) VLN, VSV, U, WSy W) e Am s e s A e i
e P A e R e i 5ALE e W A om A e um A Al q'\,w
Nr Nr Ar A A A A~ A N e Vv A A e A A
Nr N N e A A A N~ N e W A A A
" .
W e e e A A N T L e A S
Prers o A
[ W fm N B A - de dr dx e A
s =
B
case 2 case 3 case 4
R U N K P T TR I NA Via AR Aa e
S A Ve e W Vo M N N N B N PN Am im A aAA AN
N N Ve N B N G W N Vo R e VL N N T T v
. [P N WY G D R A Voo s Ve e v v W N B N Y
nghteyewav\fww"—*’vwv\r R Ko hr as hims Ry W ol L AR R AR, SR o R AR AR
M W A - e B A A Mt N N e e A AL AL P L = T2 T T Vv VN WA
St D N A A N WA K A A A N AL A WA WA v W e e Ve
RN N N S - N N VAN D DI P oy AR e SR, AR
[ A B N B W ] Y S A Ve R e O N N
Lo Vv A s Ve S N VO P M W A v e
Ve W W Ve A e R N D e A Ak R, B A W e,
B L . C I W e A an A e o e, S A R R
VYoo e Ve e e A A e B ¥ N O Y S M e e e e s e
Lefteye * ~ @ ~ ~ m h h b e e a A e e A e e o
B i e Y O Ar Nr Al N Am A A A B T T Y N
B . IR PV S P TR (R S S SN SR P e e A e s e
i HAr Ae s A e . W A e A - A WA A e e A e
T S S R S N PR A S E e e e s

Figure 3 A) Goldman perimetry and multifocal electroretinogram (ERG) of case . B) Multifocal ERG of cases 2, 3, and 4. Goldman perimetry revealed relative central
scotoma of 5° in both eyes. The amplitudes of the multifocal ERGs are reduced in the central area in all cases.

Discussion

A delayed N2 latency of the pVEPs is not a specific sign of
optic neuropathy because it is also found in eyes with retinal
diseases.™® Thus for delayed N2 latencies, the differential
diagnosis is between optic nerve disease and macular disease.
There are a number of studies that have examined how macu-
lar diseases affect the pVEPs.5'” However, the results are not
all in agreement. In general, the pVEPs are attenuated and
the latencies are delayed in several macular diseases such as
age-related macular degeneration,®'®'*'6!7 macular hole,%'2"3

central serous chorioretinopathy,®'%!-'%18 branch retinal vein
occlusions,'® and macular dystrophies,®*1°

Our findings showed that the pVEPs were decreased in
three of the four cases, and the latencies were delayed in all
four cases. We would have predicted that the responses would
be more altered at more advanced stages of the disease.*!6
However, Bass ct al® showed a significant delay in the latency
evenin eyes with relative good visual acuity of 0.4 or better.
Our case 4 had a visual acuity of 20/30 in the right eye, but
the pVEPs were delayed even with the larger check size
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Pattern VEP in OMD
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Figure 4 Full-field electroretinogram (ERG) recorded following ISCEV standard
protocol. The stimuli are indicated by the arrowheads. Scotopic, bright-flash,
photopic, and 30-Hz flicker full-field ERGs are normal
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stimulation. The delayed latency and reduced amplitude
suggest a major contribution of the central cone pathway
to the pVEPs.

Acrelative delay in the N1 latency was observed in all eyes,
while the P2 amplitude was within normal range in both eyes
in one case (case 2). Okuno et al® reported that one of three
affected family members with OMD had a delayed P-100
implicit time, whereas two other patients, who were daughters
of the first patient, had normal implicit times. Thus, younger
OMD patient may have a relatively intact visual pathway
function. Okuno et al used a 1° checkerboard pattern, and
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Figure 5 Focal macular electroretinogram (ERG) (above) and oscillatory potentials
(below) recorded from case | (left) and normal subject (right). The focal macular
ERGs from the patient are clearly smaller than the responses from the normal eye.
These ERGs were elicited by 5°, 10’, and 15’ stimulus centered on the fovea. The
black bars show the stimulus duration (100 ms).

Abbreviations: R, right eye; L, left eye.
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Figure 6 pVEPs of case | (left) and normal subject (right) elicited by checkerboard
stimulus. The N1 latency is delayed and the P2 amplitude is reduced in all the responses
elicited by each checkerboard stimuli. The visual angles of the stimuli are shown in the
middle. Up arrowheads show N-75 and down arrowheads show P-100.
Abbreviations: R, right eye; L, left eye.

we routinely use four stimulus check sizes in the recording
of the pVEPs. Thus, the stimulus protocol and laboratory
settings might be the cause of the discrepancy between their
results and our results. Unfortunately, they did not report the
amplitude of any component of the pVEP.

Several investigators™*'® have reported that retinal diseases
may cause an increase in the pVEP latency, and the increase
was significantly less for eyes with macular diseases than
that in eyes with optic neuropathy. Shimada et al'® concluded
that the pVEPs appear to be more sensitive for optic nerve
diseases than for macular diseases in patients with similar
visual acuities.

From another point of view, one may ask what is the
possibility of the concurrent impairment of optic nerve only
from reduced responses in pVEP and focal macular ERG.
We believe that such possibility is low in OMD because
recently identified responsible gene RPILI suggests that
the pathologic site is retina. However, further investigation
to compare ERG/pVEP signal ratio in such patients and in
patients affected solely by macular degeneration matched for
age and visual acuity is waited.

Optical coherence tomography (OCT) examination of the
fovea of eyes with OMD showed that the fovea was signifi-
cantly thinner.** Recent study in OCT of OMD patients?'-?
demonstrated a defect of the inner segment—outer segment
junction of the photoreceptors and of the Verhoeff membrane
(cone outer segment tips). However, degrees of abnormality
in the photoreceptor layer varied among patients and some
OMD patients show normal OCT, which means OCT findings
are not enough to make definitive diagnosis.
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There are some limitations in this study. The number of

cases was limited and this was a retrospective study without

proper controls. In addition, from retrospective nature, pVEP
recordings did not accord with ISCEV standards: different
electrode position, relative small size, and low-contrast stimuli.
Further investigations, using proper stimulus according to
updated ISCEV standards, are needed to determine whether
we can differentiate OMD from optic neuritis using pVEP.

In conclusion, we showed reduced amplitudes and longer

latencies of the pVEPs in eyes with OMD. It would be helpful
to find additional parameters in the differential diagnosis
of OMD from optic neuritis in addition to focal macular
ERG, which so far is the only diagnostic test to differentiate
OMD from amblyopia, optic nerve disease, and nonorganic

disorders.
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— Genotype -phenotype correlation in macular dystrophy —
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BREfEY Leber £ RERE

FREABRERNIZAMOT 1, BRESEEMEITHE
YAkO74«

FREABUEBREREME BREHFBM Leber Xk
REARE, BREELH Leber ERBARE

BREFEMENIANOT 1, BREFBHBIRIEE
EFEE, BLREERLERINDT ¢ VE MBHERET
HEFE, RRARESREIREM A MRE
MEBREMIZAMO7 v, BREFEEHERNOT 1V
fiE, INEREBIEMRE, RARENEREE ML
PEREMIANOT v, BRARENEREIEMAE,
MBEMENE, BREeAHHERESREIME

IER RPN

DnEnEE BIZMEAE
BREFHERBTEIZNOT 1, MBEHZEMEE,
BREFALUERIANOT «

BT ZHESBELEALHREERENE, BRE4K
BHEERIZNOT7 ¢, BREGLHEEETEI A MO
7+

BLEHFDM Leber X REARRE

BREMKSLME Leber EREARE

HEBERALZ#DRVWARRKEE

XRBHRELEUEBECREME XPeFELHUHEMIZ N
07, XZEAEESEATFGEI 20T 1

Rat b HBICRO NS (B2A). MEIZE-
THMWRER EXOEEDIBN L Z i3k,
REPICERMOEUSEB L 25612, =

EROZM P ORI SN D, MIRBRERGITIE

B THHD, & EIEFRNLTH VAL

MHLEMEICALNE Z EDH D B,
EFREFHEEX (full - field electroretinogram :

ffERG) Tid, HHR, #ERRIEL DIER
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[

Transducin

Cyclase Na*/Ca2*
Disk OM channel
)
©
GMP ©
\V g

hy

Plasma
membrane

D

GDP 'ﬂ G{;P

0
| —

RDS/ROM1
*1 complex

B ...._... Isomerase

15> Disk

Plasma
membrane

L"Cilium

*5

Outer
segment

S i“ ) )
Mitochondria

Inner
segment ~Endoplasmic

reticulum

\\
Nucleus

Synaptic
terminal

“Spherule
*3 ¥

Photoreceptor outer segment

1 HR#FEZDEWE(A, B), ¥ FIEE(C), visual cycle(D) DEEE]
K1~k 6RERIZA AT r OREBEFHIEET IPUEEFNENARLT VD, J2 EEHICBREI N,
A SERHRRE, FRHAMRRS, MR R LR (retinal pigment epithelium : RPE) #1880 #2214 B R%.
B : FFAMIRE (MBI IERICLB > 1 BE R 2T 2) 26IIC & > - B MO S, B2 RPE fIH S A8
(outer segment), Mffi(inner segment), 7 7 R (synaptic terminal) ICABIZ h3, EDBRICREEET
ZBATHEBIZ MO 7 « @ phenotype #E D183, RPGR * RPGRIP |3 B SSE (cilium) RO E B &
KR (K 5), KCNV2 @EBHAEIAYDLALAYF o RILGTI=y Mk 3)ICE5T 3,
C : 12BN (outer segment) S1EitR (disc) THEZ B ¥ ¥ 7'+ ILIEE (phototransduction) D&, O R 7
2 v (rhodopsin : Rho) D" ERISIC & D ELER I, Y/ FIEEERTHBELDF N Y LAF vV 2 LH
T 2CET, RMRRICIGBMEEDEUIRET B, PRPH2 (¥ £ —YATIK RDS &%), PROM1 (¥ 1 —
YATIE ROMT & &) E AR (disc) DIEEEREZ I— 93 (k% 1), GUCY2D, GUCATA RT 7L s
T—EERIKBEL, XVTFIMEECEWTEERREZRLT (X 2),
D : RIS ET & RPE IC&1F 3 visual cycle DIERE, cis RAL IZBMBAAEIR TO R 7Y U ARRISIC L 21
ZRIFFBRIC trans RAL AN EZE{L L, ABCR IC& D disc Ah SHBEEA Q&R S (% 4), trans ROL DT RPE
HEIANEIIN B, trans ROL I3 trans ester %8 T, cis ROL &4 b, RDH5 ek D I—R&EN3 11-cis LF
/—ILTERATF—EDEET cis RALNEZELL (k 6) RIEHICRBEANSA L BREE N5,
cis RAL: 11 ¥ AL FF—JL(11-cis Retinal), trans RAL : #—JL N 5> XL FF—)L(all-trans retinal), trans
ROL: A= b3S YR LF /=)l (all-trans retinol), trans ester : A—JLhS VAL F I T A5 — (all-trans
retinyl ester), IRBP : #f2RL 7/ —JL#5&EBE (inter - photoreceptor retinol binding protein), CRALBP :
MifaL 7+ — /LS & EBE (cellar retinal binding protein), SER : jB{E/)\iak (smooth endoplastic reticulum)
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A B

C FHILEERSZ bOT 1 (ZFER)

E2 ANLREEYZNOT 1 (SEH,

5“W

Stimulus On

K o A B T
5 fis 2R R0

5 5 ff}, . oM e 2 P AR A i
occult macular dystrophy : OMD)

Vol. 53. No. 2. 2011.

5 W
J2uv Jouv
10ms Stimulus On 10ms
ERE

A BRE(0®EM. RPI1L1 p.Arg45Trp heterozygous)

B : &3EEFTBIEER (focal macular electroretinogram : fmERG). OMD D &3& (70 m#&id, RP1L1
p.Arg45Trp heterozygous) T, T RTOREBY 1 X (R0 15°, 10°, BICHEWTREHEEE L TWD,
C: 7—YIRXAVHFHHE: (Fourier-domain optical coherence tomography : FD-OCT) THE
LB EE S, OMD O RE T3, MBI EisciHER (cone outer segment tip : COST) 51 » DIEK,
BB ER AL ETES BB (photoreceptor inner / outer segment junction : I1S/0S) 54 >~ OARERELHYERE
2B, ZOFEHI(70 i, RP1L1 p.Arg45Trp heterozygous) TliEHRLEBIBIEE &R L TWS,

IZERE s A, HMIFHETERG H 5 3%
BT ERG TEBEORISHREE L TBY, =
NYB=ZETROMEZH L 25 (R 2B). H.05&E
DT IRV EBDOEEED TR L TV A A1
HHELEFERZLDH LD, TOHETHRA
ERG TIBEEHLEF 2 &L TWa,
REFRAB L UOLHE ERCGVIEE TH L 72
B, 1 FEACOBFIIFHHR, BHHMERER L,
fhoEBE LT Eh T2, ANEFEHO
RATHRICEDPUE L 2D S h, =
TREBMISINDE T —Ad%E v,
RIRGHATRIIEE THEHA, 7—1) T FX
A vt F## st (optical coherence tomogra-
phy : OCT) THER*E#E T L, LBEWE
WD S BN B EICRERX E LTS
CENLRLY, MPOEIE, ERHICS

VT B #EAHI B AL B 4E 0 5B (cone outer segment
tip: COST) 5 4 » M iH %, MK M &4 &l
# 4 &R (photoreceptor inner segment / outer
segment junction : IS/0S) 7 4 ¥ O A~EHBEAL.
RETHDH(E2C). BEHILRBHEZEBT S
L, 1S/0S 74 Y3 s h, SHEAHIEIIIEH
ILLTw<o,

@ Stargardt 7% / EEHIRE (STGD/ fun-

dus flavimaculatus : FFM)

RAK Tld i b HEO RV EEEREERED O
EDIIBAOLONTEY, HFEEICRETHIHK
HORKEMEE, ®% LK (retinal pigment epi-
thelium : RPE) OZEMHRE, € ORBICHIAET
BEREUEEI (fleck) Z4FHMETIRETHL W
(B3EF Do PO TIREHMERIBET
fleck 2S5EZE (2300 b A HARRE (FFM) &
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iERI 5

3 Stargardt &
HEG) 10 33 B, BB Stargardt HORE (A), #NREEE (FA)FTE (B), REBREY (FAF) FR

8(C)

BWERS L UEEH (fleck) 2326 (A), FA Tl dark choroid & #3ZE#EIC—2 U 7= window defect Ic &
2BHEAXZET 5(B)e FAF TREZ BN, BWMEHBOBEEN, fleck WIC—HUREHALERH 2 (C).
TR 2 | EWEFMHEE T fleck N EEF TR 5B HEEMARE (fundus flavimaculatus) #BREFRFEE 2L
1iEB) (61 B, ABCA4 p.Arg1108Cys/ 57 U LD REIZAER)

fER] 3 1 BHMEME fleck 2B 2 (21 B, ABCA4 p.408 stop/p.Val675lle)

fEB) 4 BSICIEN 2 EBEREERD S (40 mialt, ABCA4 p.Asp1532Tyr/c.4594G > T« > OV ED

£8)

fEPI 6 MIREIDEE TEMAEN S (73 & tE, ABCA4 p.1652stop/ b5 D7 ) LD RS IZTRER)

BB EZZ 5N TV, BICHEL LB
K E{mF2° ABCA4 TH—EETFICERT S
EDHEREINY, RETEFA—KEEEILLN
Twa,

10 K25 OMBDFENKT, OB HLE
TEFRICRET 5 D%, BEERD 20
BRULETHOHNEIHDFEISHBENEVWE S
%9, HALRBEMEHR L VDTV
HMEEHER fleck ITXTOEFITALNS D
TR, BEFRIEFE V25, FAT
TV RTAF VOERIZI D EREOLS T Oy
7 SN BEEPT R (dark choroid) 25%) 4 ®
EFCALN Y, EREHRHIC—F L7 window
defect |2 X 583, fleck Ep7THOEEHILAH
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¥ L 2 5. FAF CI3ERBEE, BWMEHD
BdEE, fleckMBIZ—HL-BEHEEZED
Z B9 F7- FAF ff R C8% & 7%+ % peripapil-
lary sparing DFr R ZRiCEH TH 5 2,
Peripapillary sparing & 345+ #% 2L58 & B 38 45
DEFEME, RPE O#E, BEEARATIICICE
FEINBHREZRL, HBEEESBIZHED
JE7AS o 72HEBIZ BT b peripapillary sparing
T EBNRD b5 ,0CT R THREEML
B2B1F % RPE, BEMEOFEHLIHEE T
& %, Fleck I3m g 2 f&#ey & LT RPE 2° 5
REVLDTIINENE T TEL F—2aRib%E
me L TEEIhS Y,

BRI EREELSHBRIETH Y 1997 4



\Z ABCA4 BIZTHERBEETFTH D EHFFES
N7 2, ABCA4 BET I3 HAIE 0418 AR
B4 5&ME, ABCR #2— F¥%, ABCR
13 visual cycle (2B W THMET AR IZ BT 5 BEd
EEHEE L THELTBY, A=V T2
L F 4 — )V (all-trans retinal : trans RAL) %
N-LFZN T V-4 RT7FINMY) T3V
(N-retinylidene - phosphatidylethanolamine :

N-retinylidene-PE) & # & L7 T, #iflig
AN IR E~ OIS 2 E el Tw
58 (F1D). ABCRAERE %2 &/-L72H%A,
T b bR BEATIE, BARIEIRIC trans
RAL & N-retinylidene-PE 23%% L., RPE IZ
LHEE VVV-LLLANBERT, BRE
EAMETHLVETATF VOELRERTH S
V-VFI)AF-E)=2FAL =T AN T3

> (di-retinoid - pyridinium ethanolamine :

A2E) X RPE ICEM T 5o T D A2E A EY
\ZRPE OMIRIEEXFIEREILTVAEER
LRTWVW3®,

SE LB TREDY A THHT 5 ABCA4
BIZFOBMEICERT 2020 %7, ABCA4 &
ZFBHEIZ L A% B (ABCA4 retinopathy) 13 &
bOTERRBREEZET A EPHMLNTW
Bo BAKMIZIE, HBIBIHREIRET HHH
BERLEEEREY A O 7 4 (ARMD), BHE
KM Y A bu7 4 (ARCOD), #gtlk
LWSEAFAY A b a7 4 (ARCORD), s
HBZEMIE (AMD) 7% & D FRBR & R4 2030
(F2, B3EBI2~5), WERDOEMTI A b
7 14 & LT Stargardt HONRH 5 I3BERD
OMRVRBHEDH B0, FRKTIZ ABCA4 E
ZFEFICHET 5 MIEAE % 9 X T Stargardt
WETAMMIZH L. TN, O THHA
A7z Gass HIZ X BIRKATRICE 5503803 &
Y. Lois, Holder 512 & 2 ERAHFAMNHEH
HubNbZENREL{hoTETHA P (R,
BAKA9IZI Groupl : REREAE BB SR A B BEHERIC

Vol. 53 No. 2. 2011.

BB SN TWSE (HHEEERGC DA TRHE %
2 LeHE R ERG 3 IEF), Group2 : HEREHE
BERENHILER 1 T RSO AHIL
[ZIEA o T B B (EBEE ERG 8 X &R
Jil SRR ERG CTRE, 2HEHBATE ERG
1ZIEH#), Group3 : HEMERER E S ENE/T
T BESEROHEARMAR - A ALY -
T (HEHEMERG, &M MM R
ERG 3 & U2 B # #4714 ERG ¥ X THEH)
DIWIDTONTVE, EEET 74—V F
AR &% B2 12 T 39 4 O Stargardt B E = W&
12 10 FE DB IR % 3B - 721 & study T3,
Groupl BE D) H 80% A3 %M ER 52 1 MR A

HOHL P HETE2ROLPo DI LT,

Group3 BE D 100% 3K &z MK T =
RLEHMEEIN TSR, BERERFNS
HEFHFRUICEDNTHL I LB TFHINS,

Genotype - phenotype correlation {2 2 \» T
BZ—MOBEEFERIIODVTORENH LD
AW THRERLZMAIBONTESLT, &
BOWMEBREL Lo TV 5,

® #FHAT X bO7 « (CORD)

HEATHEOHRAET, hOBER £WH, BER
EPHMETAIRETH D, HAEREDOADNE
EXFULHETVAITT74IEENT, £LD
b OH R OBREREE NI D bbb
%, AR OBELHET L. REFHD S
FEITHY, 10 RABICDET ZERVS
HMEIZRIETL2bDLH S, REFTRIZEHR
DLOHNL, HHIBOEMAME, FEHER
(bull’s eye maculopahty) # 2353 0¥ T%
HThHh? HEFAFFRVZEMICARTD
BT ELREINTWVASE Y, HEBIIIK
PERVOVNERERFNRETH ), HIRL
TR R A RERGBOHz 7Y v & —
ERG, #fk ERG) DEHLZEHKIXP»H TE L,
BENEIS T 2 4B 5 BAT 4K ERG (#F4K ERG), B
NEJE T 245 B o S AR AR IR A ERG (RAIB
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TR RS

Group1

B e SRS S et ]

D DA 0.01 DA 11.0 LA 3.0 30 Hz LA3.02Hz PERG
4004V 5004V 150pv 150pV 4V
300pv ;gg"z 1000V 100pV. v
2004V W VA AN A
2004V 500V s0pv
1000V o -2pv
0V oV oV oV -4pv

0s 100mS 0s 100m$s 0s 50mS 0s 50mS 0s 100ms

400V 5004V 1504V W
D 400V g
300pV- v
300V 100V
200pVA ov. WW
200pV s0uv
100pV: 100pV- Gid
oV oV ov -4pv-

0S  100mS 0S  100mS 0S  50mS 0S  50ms 0s 100ms

D 300pv- 300pV- 80pv 80pVA v
B0V 60V 2V
200pV: 200pV: ¥ ) ¥
| aow 40pV WA~

100pV- 100pv 20pV 200V 2V
v b oV oV L«—~—-L-~+-—_J VA gy

0S  100mS 0S  100mS 0S  50mS 08  50mS 0s 100ms
400p¥, 500V. 1504V - 4w
" 300pv. 400 ¥ Y
2004 3004V 100uv 100pv 5

200pv

10004 100V S0uv 50uVA -V
0v7 ov ov - -4V

0S  100mS ’ 0S  100ms 0S  50mS 0S  50mS 0s 100mS
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® 4 Stargardti®(ABCA4 BIERE) DESEBEPNMEEE group D A - IRE, B:FAF, C:
OCT, D: ERGFiR

N [ZIEE# ERG, LD ICBH.

£ 1 Groupl ABCA4 #BIRSE (59 m%ts, ABCA4 p.Cys54Tyr/ #8757 ) LD EE IEAEA)

SHHLEEE RMT /89— ERG(PERG) RBEZEHREEZTTH, 2RJIUBERCGIERTHD, RIRMEE

REEHNEIMICRBEINTVS (D).

fEf7 2 : Group2 ABCA4 HBRESE (46 B, ABCA4 p.Cysbh4Tyr/ A 7Y LD EE IEAER)

PERC MEEEL B & BESADMAKELE RIRY 2BIEGS T2ETRAMMARERG(B0 Hz 7 U vy h—

ERG: LA3.0 30 Hz, $#{5ERG; LA3.0 2 Hz) ILEE%R» 2 (D). WMEHERENERRL T TELC HEe

ROSEMRICED > TWS, FHAMRBREIZIERTH D,

fEf) 3 : Group3 ABCA4 HBIRSE (43 i t#, ABCA4 p.Cys2150Tyr/ ftiF 7 YU ILDEEIEAER)

PERG OEEZERL 2%, BIES TLEH AR ERG (30Hz 7 U v 71— ERG; LA3.0 30 Hz, #{FERG;

LA3.0 2 Hz) DEREREBICIMZ T, \ELEOTHRRIEEEE RIRT ZBIES T2RBRBIT4 ERG, B

B/ T 288844458 S ERG ()45 ERG; DA0.01, B A/SE ERG; DA 11.0) LEWTHERHIRD S

N2, WESEREHNEWBE T TR BEDROMAEMRE - FERRRICED > TWa (D).

R

fEBI 2

5 #iEHTEIAMOT7 1 DIRE(A), FAF(B), OCT R (C)

G BREAEEEATAY R MO 7 ¢ (43 &M GUCY2D p.Arg838His heterozygous)
BHMICBE L BEERERD S (A). FAF TREMBBIC—RL ERXBEZOBEZETY ¥ 7 ROB
WHEERH D (B), OCT FBIIBENR, BIEMRBOMEREEZEL, BEWMMITRE L IS/OS line
DOF BN EETH S (C),

B 2 0 X 2BELEHEIFARIZ N0 7 ¢ (49 %BM%, RPGR ORF15+ A1094C Gly1095Thr)
BEERICL DTN TERBOLRERERERH S (A), FAF TREREREMEBIC—L fLEHN
EFNERTY Y TROBEXNHE5NS(B).
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®6 ~NZAkO7 1 /)8F—(bestrophinopathy) DERE(A), FAF(B), OCT FiE(C)

AEBI 1 BREREB T X kO 7 « (vitelliform macular dystrophy)
BNPOBICHERVEOLEEZET 3 (A). FAF TIIIIEEYBEOBMIIC—BULE-EEEXEZL (B),
OCT TRPLERMERT, ERERLICEBEYVOREERS S (C). (35mAM, Bestl p.Phe283Leu

heterozygous)

ER 2 BREBELHMUARR MO T 1 //UF — (autosomal recessive bestrophinopathy : ARB)
EWMICHB L CREORETLEYN 22 HRH 2 (A). FAF TIELEYIC—R L BHLRE, #EEIC
EXEERXZZL (B), OCT TREZLBETR MEZEHIERTZS(C). (17 mLM Best] p.

His178Pro/c.1038insC Ic & % flame shift)

ERG)ICHDEFEERETIHADVE L AbN A,
BIZER T E AR EN (AD), ¥REH4E

P (AR), X REAELEEXR) ESFEETHY,
ADCORD ® £ % FE K &1z ¥ & L Tk GU-

CY2D %% CRX*’, RIM1%*, PROMI1Y,
ARCORD ® R H #& 15 T & ABCA4230,
RPGRIP ¥, KCNV2%*%  XRCORD 22T
I RPGROMREMTH S (K], 2, B5), &
£ genotype - phenotype correlation @ f# #7 1=
L, TNETERELELONTE 72 [AD-
CORD IZIZ R HARIED b DA %2 FH
BHMEWOIZH L, XRCORD 2 RHRED b
DHWELHEMBOBENREH I VEETSH
B L) FEEEEMNT A ERBEFEE & &
RERRAT DS HEA T WD, BREIZIE GUCY2D %
GUCAIA DBIZFEFICLNFI&RI SN S
ADCORD B ARED b DA% { " RPGR
DEETEFITL 5 XRCORD 13 RHIRIE TH
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HWERGOBEDLBFEETHLHANE VD,
Genotype - phenotype correlation @ A 28 55 #
I, FRENOHENELIZET S TW5,

O SIEREHYR FO T « (vitelliform

macular dystrophy : VMD)

Best i & b FFIEN 5, HRIKFT RAMEEM T,
PRERREFIEIN 2 HBMOERLEZRD5 (K6
EF 1) COEBYHRIIMRERELEDY
TAFUVHRPBEEZZONTEN Y, EHL
ELICIREGAZEILL, BREICIZILALEES
RO VHIRER, REICIIEEWE ST
HINER, IIEVBENTCTHICEETA5ERE
B, BERESTZOhHM0 00, EBEERIC
EMMELZ R TEMPOSPERL L ENT
Wb ¥, AD OBIERRE L ) FEICE K
T2FERIRET S &A%< (ADVMD),
— RIS EHBE R ERG I IEH TH 528, IRk
BR(EOG) TOREIHEICALNS Y,



ADVMD ® FE R E % Td 5 Best] Vi3
\CRPEDEREBIZHFHET D, ANV TAA4F
VEREMERAF v F YA NVEARTHHNA
o 7 4 ~ (bestrophin) & I — ¥ % 95,
RPE O#REEEIZ X Y EOG DBZE 2 REH R
HoNbEZZOLNTWA, 2T ADVMD
BREFOBVRBEERINTED, &F
D FRIZFEHIFEOREEIC L 0 ERITELH
AL TWwb. i, ADVMD & Ak Bestl i
ETFEFIERT 2B RBAELUENZ DT 4
/ 7% — (autosomal recessive bestrophinopa-
thy : ARB) &\ 9 #i7: 2K BBV HFEL S 1,
Wik & O ICBBRZOMEI VTV 5 2,
ARB DK IFEIE AR OBEEA (BIZF £
FEENTOTHTRHEFTRIREL V) 2 &
h, HMET, WESEKICH/2% RPEDEFE,
HET OB L -HEAGOBRELELET SHIL
EW %D S (B64EH 2). FAF Tid RPE %
HERBEYOHFEPHEETH Y, OCT 12BNV T
b REEHEE MR MR, LAY O AE AT (A
AT E b, EHEFRBATAERERG, #4E5R
ERG & b IZBERFELEL, MM ERG IIHFE
HREERRT. EOGREEOEEXEL, RPE
R ENEHTH S, ARBIZ ADVMD & D
#HEE D%, ADVMD & B & T 72 JEHl
DOFIZIZ ARBVIEENTEY, £hht, ADVMD
BADKEHOPTHRFIIREFEHFE VL S
NTWIEETHAZ LTINS, ®IAT
i2 Bestl BT REFEDKRE,
ARB, ¥ Byt A8 4 4 IR 4 B2 4 -7 A9 (auto-
somal dominant vitreoretinochoroidopathy :
ADVIRC®) # &5 bETRA MO T 4 /785 —
(bestrophinopathy) & #9565 Z L% 2o
TVWa,

Fr O OB & B BN FEAE DN B AR PR AR
JiE (adult-onset foveomacular vitelliform dys-
trophy : AFVD % L < |& adult vitelliform mac-
ular dystrophy : AVMD) (22w Tid, ERIEFT

BAKAYIZ1Z VMD,

Vol. 53. No. 2. 2011.

RZZVMDIZEMTA2H2bH2 D0,
EOGHIEHE TH A I LHE L, HEHICIX
VMD % ARB & 3R % 2 miEAEHE % b DRE
ThbERBINTVWG 9,

O X REAMEERBIRSBHE (X-linked re-

tinoschisis)

HHmCENR, ERKOBRIEEET S
KETH D, MOETOLDIZZERFICEHE
ENBIENEVD, AT THRIOZHMHREL T
WBERD H B P, 1ZITTXTOMERNEHE
A LEI IR AR, FCma, T
R BER DB 58 57 R ARIE K A BT 5
EDLIELIED Y, FHU oS TRBED

WEROLEORELH DT, BREREMY

RPEEIMTHY, RARISEERGIIEILA
EOEBI TR AR L, #E4R ERG®?,
B ERGYOREOHETHIZMIIERT

A EOCT DEZEIZL Y HBERT R OFM

RBENSTREIC 2 o7: (B TER L. 0E
HOER TEEREMOAZ ET HIEHIL, #
BMIZEZHOEMEROLERNOHY), £DY
ARBELAERFNRES X B FHBTZRT
MEEDZOICEEL 5% (BT E2),
XLtz r 2L, FREETO
RS1iZLF / A# 4 ¥ ~ (retinoschisin) % 3 —
KT B5EEFTHSL DR, LFI)ANL VY
RHREEICEET 2L oHENH Y S B
BATIRIOEARORFEOMRL L TRAR
% ERG 2B T B 4872 b B OWESAT B A5
ERIENDLEZEZONRTWVD Y,

HEY A b7 10BN, Bl ENDY
AT T74THAH EVIBHIPLETD b,
RNTHBR YA PO 74 ORTEDHIEIZAS
HEFE A ORBETREARSLZ LIk b, BEIH)
THIUSIRERT RO A THRI A e % K BH A
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T X REFEEEREIBME (X-linked retinoschisis) DERE (A), OCT(B), FAFFFE(C)
EF 1 BHESPOBICERREREEEZL (A), OCT TERDABREBICH T 2BESHME. AEBK
[B - BHlREOTEZRHS(B). (35 mBM. RS1 p.Arg200Cys)

fEGI 2 EWERICH T 2 BIREBERD (A), TOWEIC—FK L TFAF TREBXEZSL, ZORBEICIZY

Y ROBEKBEHHIHERTES (C). OCT TRENBBEEE - R FFOEREZH2 B), (5658
I, RS1 p.LeuBSArg)

FFEL, MATKEEORMABIUCL ) BN EEFEEIRERLFOTE TV BAEIS
R HBETRBEOKYAADEIIZEZD, E T, BROBBTOBRMEI L)LY IZE
EAT ) Y TICENGLDLHAET S, & 5 [IELWAHGRIZ X 22 H7 ] 26~ D+H1E
LI, BEMEEIZa v T2 ET BER DICLEARTRTH 5,

BIEFERETHI DRI S, BHYR il
a7 4 I BRI IE U 2o SRR, AR LGB ER AR E, HA#=T
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Hospital iZ & 2WFEBBZZ1T 725D TH %,

SEOBTAE DD, FRLDEEEE
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