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New concept of electroretinography in photoreceptor degenerative diseases
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It is widely believed that the origin of the a-wave of electroretinogram
(ERG) is mainly the photoreceptors. However, it was unknown this hypothesis is really true in the
retina with severe photoreceptor degeneration. In this study, we studied the origin of the a-wave in
the retina with severe photoreceptor degeneration using transgenic (Tg) rabbit model of
photoreceptor degeneration. Aged Tg rabbit model of 2-3 years were used. The a-waves were recorded
before and after intravitreal injection of tetrodotoxin (TTX)and N-methyl-D-aspartic acid (NMDA) in
aged Tg rabbits. We found that the small a-wave, which was seen in in aged Tg rabbits, was nearly
completely suppressed after intravitreal injection of TTX and NMDA. These results suggested that the
small a-waves which are seen in patients with severe photoreceptor degeneration, like retinitis
pigmentosa, can originate from retinal third-order neurons.
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1. WFZEBLAE S PO

HAMEEE X (ERG) 1. A& 72l B D 2 WP Ik RE D fiftir J6 L ORIl EE R IRBHR AL T
&%, ERG T—RERIRIC IR & S0 5 SOS T, BESEZIZmW T T v o o fillie 1 ChRigkd 5
it~ (combined rod-cone maximal ERG) TH D, Z DINMIBWT, IPIDEMER (a ) @
BEIITN 2 T DM, EAucke< B (b ) ORI 2 R=a—n1 > 0BT
HDHEBZLNTEY, ZOFITEBRICEN S TEROFBIZAW S TE 2, ERC 23k
b XA SN DHEBITEEEREBRETHY . TORIBITMEBEAZENTH D,

HEML A A MEITAD 3000 A2 1 AOFIG THIE L, BEinTARICE 0 TN R IZEEL,
HEATPE IR RE MK T35 2 LIS K W IRKRIITIZRIAIZE Y 9 KB TH D, ZOMKEEL
PEDBFE DS ERG ZitdkT 5 & Z< DA, IEFICHREEI Lz a i (IEF O 1/10~1/20 #
JE) DREEREND Z ENZV, LT, 2D a WOREIZEOMEOREEEBE BT D5%RF
P i (R 3R 28 M CIIFF ARSI I X RN BT 5 7o 012 K > T 2 SRR i RE)
ERLTNDDHERIBELLNATE,

Fex i, 2009 FICHFTHID T FOMBEAREEET LVEM) (7 R0 P34TL R 7~
AV =y 7YX Tg vHF) BERTAZ LIZKIILE, LT, 2O Tg VHX%H
UWNT R BB ORI ZE MESIIZ 31T % ERG D a I OfEIR 2 SH LIS LT, & Ot 3.
EVENHETIZ DN T a WORERAIZIS T 2 #AHEMOFSITER LV LMT/hEL R,
WiZ OFF RUSEARGIAII AR DR B MR 2 IR E K 2o TWnDH Z L & R L7z (Hirota, Kondo,
et al. I0VS 2012), LU, Z Ok R TIE, SIS ZEMET 512240 C OFF BB DLRE Bk
OGN RELBRDERERMLTZOHLTHY, S HITHEIT L, AERBOMECE TS a ¥
DG DWW TIF RS TARTWRD o T, RiliFx 13, SHIRZE M~ ¥ 2 OEBEREIR 2 iV 72 52
BaC, T LUIaZ M ORETIE a O OSN3 Rea—a ViR ThD LV )
B 15T D (Fujii et al. Sci Rep 2016),

2. WMHEDOBEBY

Z 2T, AEIOMFED BENE, 7Y X O ERC OFMIFEIRS b b E MO THEE LTS Z &
EFALT, Tg U XOLEMAKM (4% 2-3 4) O ERC OMIfAIRA = = — 1 VR
7AW Al o CHRBRANCAEA L, TS Lo T, MIRGREEMEO KRB EBZ O ERG @ a I
ORFENFEMITIERL, KON 3 K=a—aThHD &I Fx OIGELEFERT 2 2
EThD,

3. WD ITE

ABOFEBRTIE, £%2 FUERBLTOWIEFYYXEBLINTe v X425 EFO6HL
7o PRI ITHENE AR 2 S5 SR 5 = L A TE S Ganzfeld HIEEEE 2 H -, TTIER
BIOTg ¥ X205, 30-50 cd-s/m FEEDRR 7 T v 2 6Hlig %A AW, ERGC @D a K%
FiEk L7, RO IIT L - T ERC ORISR 5 TR DB L, AD72DIZ neutral
density filter ZM T 0.5 log MR CHIBME ZZ{LTELLIIC LTz, /A XDV a
WOBRELIND E T, 10-20 FIOMAE N EITo 72, FWT, Tg U HFIZBWTHHEDIE
BE+oMHTE 5 LB XL LN TS 30 cd/m FREOWY FE%2 AT S, [F UYEHIEL T ERG @
a WAL T, HEt (+) & () TIEEAL a WOWIE LIRIENEL LW Z & Z2REE L
oo ZHUE, B2 FEEBIZ T VHFITBWTIL, D ERGC NETHKRZMRERETHD
TEERLTEBLEDICEETHD,

RIZ. [AlBkD ERG % tetrodotoxin (TTX) & N-methyl-D-aspartic acid (NMDA) Z1EH &&7=
BICFLER L7z, TTX & NMDA % [RIFRFICAY T-RNICER T 5 LHEED 3 k=a—u v (T~
VRIS X O EIR B I) 1T R SN D Z E RN STV D, TIXHNMDA % {EH
XEhliz, EITLEEMETg YUY FDOERC O a BN EOREIK T 50°% a—wave fitting
TRAE L, b LIZOEBETMEERZIToTH a M TE2RWERE 2GS L TV,



AT L= B ME DM H 08k L2 ERG D a HITIFIER T3 Rea—mrTHHZ &I
72%, TTX+NMDA Z {ESHZIZREER L7 ERG 1T a AL T N THEEF L TWEEEITE, fit\ T
AMPA/KA IS R{K D antagonist Td» D 6-cyano-7-nitroquinoxaline—2, 3—dione disodium salt
hydrate (CNQX) Z{EHl S5 TEE Lz, ONQX I XSEAGMAEA & #E(K OFF BB~ D fig
[RIEERB W5 2 b, EHRATEOBEOEEZBETIZLiIck->Ta WITHDDHE
K OFF BGHIM OB 5 OB G E2MD 2 N TE S, bLLZOEBE T Ta WAHLLT
WAUE, AT LA AR E ORI HFEER L7 ERG D a T2 R=a—n b3 R=a—
OUHRTHDZ LD EIRE LT,

4. WFFERR

(1) Tg 7HFIZBWTHEOIFEEIZ+0MEI TE5EEX LN TS 30 cd/m FREDOTE &
o mAT S, 30-50 cd-s/me FRIEDIRTII T T v a SERPOERNE T ERG @D a & Fidk L7z
FER, Bat () & () TlEE AL a OB ERBELZL LW ERERINTZ, 20D
FERICL Y, A% 2 FERRETERO Tg v IFICBWTIE, £ 0 ERC 232 THEASRMAL S 3k
ThHI ENETHER SN,

(2) Iz, [EFED ERG % tetrodotoxin (TTX) & N-methyl-D-aspartic acid (NMDA) Z{E/H X
W ZICFEER LGSR, TTX & NMDA & [RIFREIZ A RNICES L TRREED 3 R==a—nr v (7
~ 7V AR X OB ETAL) 1XISIE R EIERTT 5 & a FHOREEIIME 2175 T
Ha WHABRHTERWEEICHEE T Z Enbhote, U EORRNG, #1T L HIn 2
DO HFL LD ERG @O a WIKIFIERT 3 Rea—uvr ThHD EHESI N, VT,
AMPA/KA TS R{K D antagonist Td» D 6-cyano—7-nitroquinoxaline—2, 3—dione disodium salt
hydrate (CNQX) Z/Efl SE7-% D a W HFRER L2, ONQX Z/EA L% CThmlind Tg X
D/NE e a WORBIXIZIZZRITIH SND Z ERbhroTe, ZOBHBIZ OV T, ONQX X3
K=a—arOIFB LT 20RNRHH7-0THDLEBEX LN, IDICEK S %El
RTCEE DT FND BREROFERZAT o728, 0L 0 TTX & NMDX OAT/hE 72 a EIRIEIT
FEWEAT D EnbroT,

G Fthlz, ZOEMERTHOLNTEERE L LI12, EEOIRFBHER DT 30 /> KEIEIS #1278
WEAFAEMIERE N O/ OO T DR a WIRIBOERRAZ 734X a JE7 LI T THE
L CHhTz, TR, MIEGEEMERELL DTN/ OLND Z L DOHDH/NE R a o RIFIT
TTX+NMDA 36, DF VD 3 k=2 —n1 > K ThH 5 AlHEMER R < RIS 7=,

(4) LA EOFERIL. ERG @ a J OEJEI AR ZNED K 5 2T IE ORI ZS VR B ok ig
CBWTI I EFOESRE RES BRI A O EZEHT 50D Lo, ZNETH,
G T AR X - THANAZEMET 5 & ERC ORIFICZELRAE L D (EH &ML ZEb Y
I5) DTIERNDLE W I FUTH > 7228, b MO WHBEEWEEE T VR hotoizdic, &
AET A ENTE e ole, BABIEOHKAREMEET VO XH DL NI RSV R T
AV x =y 7 T HFWIMNAFET D03, BHER D AT H0RBEP R TERWZOHIZERC O
FLIRIZ BT 2 RBILH 0 ICRAES LT 222D o 7o, TER A BMEK L72 Tg v F1d, & RO
JEfa FE A MR LT D CHT WA 2 v 3 & & B, $ERERG DR B MIBEEILTRY, L
DHIRERO K& SN FFICRE N DICH 0 K L TR Z IRERN IS 5 L TREE DRt 2 IRk 4
(BT L TS E VWD EREZZE L TBITT 2 Z &N TET,

G) A DOF < DRLFIC L0 | HEIEZENEE BRG CTRMId 2 BRO B HT LIRS i 5 nl e
PR d 5, HEIT L7 aR AN HRiEk S5 ERG @D a WITIFEMIORITIZEA LS
EFNTELT, Z2OEIL3 WE=a—mr kR THD), LW SEIOFRRIL, @RRFOSE
TREHFEFE UL TEZERG OFBAERESEZLAREENRS D, SO A ORLEIL, FAHE
INZEPE L T < @ TR PNICHEE 2 » TV D ZIREZR B O b (B ZS M O MIEN = =
—a DY EFTY 7 Jones, Kondo, et al. Jpn J Ophthalmol. 2012) ZH ¥ LWE1R A2
ZDHEEBEZTND,
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