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ANE — v RERRIBOC & % MR X DI B3 5 BT
M RE R fa Bh 3R R D R

SRAFELHPRLME T WH— R
NN %

BRI X 57 REEMAR (retinal ganglion cell, RGC) D=2\, <% — v H MWBEBR (pattern
electroretinogram, PERG), ¢# — vRIBE HFAE R BN (pattern visual evoked potential, PVEP), B HIBREEER (flash
electroretinogram, FERG), PRI BB REA (flash visual evoked potential, FVEP) % X 0' RGC O & X i3+ HE
##~, PERG OHFLHET Lic. 120EDRF =2 ORISR\ T EEME 25\ A 5 5 L 58 B B o B sk B 1o BB PO B %
T L, RGC OEREHG Lic. 72 U 2 va L v (acridine orange, AO) & Fi W TAKYRE R Hi L - BE(REXR % 713
HoMLD L1I-v* 7 8FvN-3,3,3,3-F b5 2AFNML YV FALRST=v—y vy vE (1, I-dioctadecyl-3, 3, 3", 3'-tet-
ramethylindocarbocyanine perchlorate, dil) % F\ - CH#fT# RGC L LU\ B MBEATIL, 47 LB RGC #
fatkPizv e 7 7 4 == — (lucifer yellow, LY) #FEA LT, ¥ OHMELNE#M LB~ BERETEUTORENES .
1.25cpd 12T % PERG #RMEHIZ12E ¥ THEBMET S hiod, FAUBETITABRCHED L2aBIC % L. 0.15, 0.31%
LU 0.6lcpd =¥t % PERG #RIBHIZ28(H & ¢, 0.08cpd 11T 3 FHITIVA T TR FNENTHMC IS4 L. PVEP it
BER 1Bl TORBBERTHA L. FERG © a BIBIELITEEEEY S 8B TR R Liss
hUgemEE L, BE#ZBC ST HRENOMEDB% %R -7, bIRELLBEREERCHEL L MEESh, REES2
BT B CTHBREFTOMDE4% LR - 7. BEHRNMNEIRERCEE L2 TONMTEEI . FVEP EIE L L BEEE
IS LI AT UR TREF S h, BEHI2EBTLREMOMEDSIR LR -7, BILEA LEESERNZMELE
Y, BESERHEREF S Az, WARENESEYRE CRBREELTCHS A REEReh -k, A0 LI 5 5AH
(RGC LIS OMEENBOMIE S REIN 5 2) Tk, REINHININBRELSESMCAIRS, REIAEEO 5 B
RGC &Z 2 b oMREBEOROL EDHERE YR L. dl 2BV MiTHERSE RGC DLNBEIND) OWFHT
I OFUR (area centralis) 12 RGC 11 & A FER AT, FTEMBLOEE T2 0 RGC Mtk L OB EIR 0
RGC BRPEH I h T, dil 1 & 5 MTHERG TR OERMATICRCBE S hi RGC 3k e inlilatke B L, #
REEOBOM LB, BERROBRER, FELLLEbRAERRNEDOBERAE LT L. BESFMHICAET LB RGC
DIgEA LI aIES (NAB) flflic, T BN afilaczh FhBL, SHBBECETAMINLIE LA SRDbhich -7,
EF L7 NAB Ml r Ml e I II S hEE <, KEMREEYE L LROMEBREY A L. ULOERT 0
PERG 2 RGC Tk L, 2 DR BEHHIZ AHIROIR LA CRFERT LN o Mil0—EH3E M LT AR LIEA LHBIA
o, S DI BRIR S 2 — R ER T AWML EM = v 5 A L OREH A H T A BEERE 5 O LT a MBI D RER
WE(LE M T 28R E - TV B LW REXHRTIE, R LIOEEMBERHBC L% PERG ¥ hFh 8l
SV oMl BT L EL BN A,

Key words pattern electroretinogram, retinal ganglion cell, intraocular diathermy, alpha cell,
beta cell

BB (electroretinogram, ERG) I IHUIEHAE O 1 H &
KERIhTWa. ERG #&FETHHME LT, B s
SHhHBE S RFRMICEELT 2% (BBR) 2 —RECHVHh
. Zhiew L, BEBIEEN—T THOERMPE S 2 ELT
DRIBIRY (2 — V) FIMERIER, ZRICIRE LT
LAETHESMNEL <% — v#lll ERG (pattern electroreti-

PR TR 9 H18H A, PR THELILA 1 AZE

nogram, PERG) & X155 . Riggs 513 PERG D2 #{k
fHla & % % 7=, Armington 5213 PERG 23% # — VAl B 5
RN (pattern visual evoked potential, PVEP) &2 8R7c A7
HIREREEEH o %2R L, PERG BRE LTRSS
PVEP Tikie<, #EIIKFETHBIER ERC S Th 5 &
di_7z. —F Spekreijse 5¥ 1% PERG 1382 — viciE Ry e

Abbreviations : AQ, acridine orange ; dil, 1, 1'-dioctadecyl-3, 3, 3, 3'-tetramethylindocarbocyanine perchlorate ;
ERG, electroretinogram ; FERG, flash electroretinogram ; FVEP, flash visual evoked potential; LGNd, dorsal
lateral geniculate nucleus; LY, lucifer yellow; OP, oscillatory potential; PERG, pattern electrorétinogram;
PVEP, pattern visual evoked potential; RGC, retinal ganglion cell; VEP, visual evoked potential
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ERG Tizie Tt LA OB NS BT TR EDEE L (BIR) 1
INE L TRET 5 RFHEHE ERG (focal luminance ERG) %2
FIRImEE T ERR L.

Maffei 5235 o O #EE L TIRFE I PERG 3 X ORIYEHI#
WEELTE R (flash electroretinogram, FERG) % Rl L
7. PERG O#§%k & E#R¥FR MRS (retinal ganglion
cell, RGC) O THEMROKRIHA—FK LD T, FHY 12
PERG 7' RGCIcHkT5 L& L1z, TO% b PERG O#ER
W LT ARE Shicd’, REKC—B L RN
BHhTigw. Lin L PERG 28 RGC DMfER KR35 215
Maffei 5% DFRICES &, MEERMEEE™™, GRES,
BAREL, SRUEF(LE s £ 0« OREKE B T PERG
OUREIBE S BREShTERL.

AR CIL PERG DREFELKRET5HMHT, RSBV E
BEOBRMET RGC 0L xiE#E L, Zht PERG, PVEP,
FERG, PIXRIBEEEFEREN (flash visual evoked potential,
FVEP) 2% X IiZTEE8 Y #H~<7. RGC DB +EEThT,
BELT OERIIEA ST RGC Mifadiz T EEd LER T
BLEZLRTWE R, EECEVHEESLER L0
(B D & 7x b3 AR MBI ¢ & RGC DR IIFLELE
BT EDRKBI L., ¥ RGC O¥ 72 { I 5Tz —v
IR 3 5 RE R BRI RIe h 0, Be 0BT
AEFRM LR HE NI LR 5T, x2 THRAGH
DZEERBEFFID PERG OF R LB LT LFE"" D RGC 0
fagett & AT hiX, PERG OfEE%Y RGC 07 24 71 %
TEHMICEETHZ LT THHEELLRD. TDX DT
{E3ic 3% PERG ORERIEREZRER L H I 5 HEIC KR
#3452 Lk - T, PERG DEKRICHEC—BOoERIRE X
#, PERG O X b FHMli7e BRI/ LR E 1D,

Fig.1. Schematic diagram of intraocular diathermy on the
surface of the peripapillary neural retina. The entire
surface of the peripapillary neural retina except for areas

.~ adjacent to the major vessels was cauterized with an
intraocular diathermy handpiece through the pars plana.

MHEB IV FE

[. REEY
BRIBSENCRE LR EReh o Tk 21278 (RE2.4~44
kg) DHEBOZTH LTUTORELT 7.

1.5 *
FHBLORBIIEBr 2 v (r25-1050, =%, =
M BIVFVI OV (257 2-1P2 YR, <14 =n,
VA—z7—XY, F4Y) DT 1DEE®E 05~1.0ml/kg ®
HARESIC X 225 HRBY T TiTbhik.

1. R R EEE o IR A 2R E

BWHIZ0EE P rEh I FLOSUERT ==L 7Y VEEA
B (3 Py vP®, BRME, KR 0SB X D+ #ck
Ehic. FAavBrra~Fyo v (0.05%eeF v®) I
FER, B 2BVWTHREBERS JOREErHEST, 2%
WEY Fh4Y (2%*verldv®, BRESR, B2 8
ImliC X BERERREE 1T - 7. T FEHKE OMS-100 (+ 7' =
v, BR) FoREX ML, ABEE» 50 3mm B OER
BREPBCHEAS T 2EBEC 20/ - BT EFEHRARRT
(V-dance®, BEA7 vav, ®R) #AOCMIBEEMER. &
DOYREA L b ARKRBIZEM L\ X 5EE Liss SRR A
BAVEFE—A (AVE—, $vEA—RF XE) RHEAL,
ERAEMTFEFRRE =z v 22 P v v X (BEXE, ER) 2 H
WTREYFER LA bEEEENE S LT OB ZR -«
RO ERBEOMEEELR R L CHER LKL (R
1), BEEOMINEERPRBZEHIBERCE EDHBH
BEEICI B0 X S I BE L. BIFEAIS X URIE BRI 8
FEO-0FA VR (PavVv=vFoavyvAT s h
N, BR) TREL, BEAL 7 ey VvEE (2 )y PR
HE®, BRUE) LRBES - A5 VEE () vF e VB
BE®, HERME, BR) LA LTEMERT Lic. BEn
BREBHETHE RGC REMIC L W BECEMRTEY DT,
AEBRTIIMEE B 2 RE Lish - .

> FERG

> PERG

PVEP
FVEP

\

Fig.2. Recording configurations for the ERG and the VEP.

The PERG and the FERG picked up with a contact lens
electrode were a.c.-amplified in reference to another
contact lens electrode placed on the occluded contra-late-
ral cornea and to a plate electrode placed in the oral
cavity, respectively. The VEPs were led off through a
skull electrode fixed 2 cm posterior to the coronal suture
and amplified in reference to the contra-lateral earlobe.
Refractive errors were properly corrected.
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2. ERG BIXUHEFREA (visual evoked potential,
VEP) &

IVEZ MU VAER (B EERCI04%ERFF T
Fraf v (R Fv—1® BRUE) T X B ABHEELT -
o, BREABEOMICIKEONMARE CENTE Fedv oy
rerE—A (Aaeyr1s®, FHEME, KR AR L.
sFY VPR (BRWE) & I BEBY A 2 Ryt L— b AR
B (1 7L v ® BRI oS X - TS EsikE
1B 5 A CHERITH AR-3300(=F v 7, HE) 2 AWTE
FRERFUL, <5 - VRSB R I NS & 5 iR
VY ATHERBORITREEZBE L.

PERG B & LTHEEDO v 27 b L v A BE (BEL2E)
YRABEEBES IOREEBE LTHAVE. Z0BBRITIPOICER
8mm DFEAME ZTOBEICEE 12.7mm DEERYET 2 =
VR P VYA ERL, TOABEMEIIER 10mm O
RO BASMPIERICEH T2 L5 EBIN, ALEL DD
HEHARESEEMEICE N T 5 X 5 fER A, PERG D&
SOBRCIBEERELHRBC, TEERL LCHEE L RED
2V 2 vV ABBEERAUROAEC ThFRE X, SHUR
ZUERE L7z, PERG & ARz PVEP 4524 L7-.VEP FOBME
BE LT, ER 3mm OERD * O EEGOEFRELECRER
Be L DBIH 2em D8 (RELITH XIE) B L, 8%
BEEAIRES L oV (GC Unifest®, ©—v—, 7)) CESL
7. VEP OB ERE & LCEMERE NT-614U(BAKE, B
) ANUEA L BEY Elefix®, AAXE) BB LE.
FERG ARZEERE LTERDO2 v 22 LY XBEYH
BEEARK R, FEER: LCENBEY OERc B 7. o
ADFIREHEL, TOHOEEE =%/ - A TE &M
S X THIERL BB CHEL, BHEEL L.

K21 ERG ¥ XU VEP 0REEOEES, F1 10
PERG, PVEP, FERG % X O FVEP D #lidst, Mgkt
JUMEFHREEYRT. BVOBHCEL ISR a3EFED
Y= FA—aHIZErN. BRINCEBMIITHAGT v
7 AB-622M (HAXE) THIEIh, R—VYFrave. —
% — PC-9801DA (HAESR, Hx) LEHOV 7 v =7 (B

BETEEM%E, BERSELC L) 2HVCCNERES R
hic., ZORED T e 735 4 BHEFRABEEYEL, “hi
LoThE7 vy 7OMNR, ThEh PERG &R TIT
=54V M b 454V, PVEP % & O FVEP % & it
—20uV B b 4204V, FERG &R TIX —4006V » 5
+400uV OEER A EBT 5 EBIIMERE I Righ -7, TiE
ShERIEFY v 2 — BJ-600 (F+/ v, BHHR) WTHHX
it

PERG IZ2FWIHA F TH 50msec DM (LT P) & BE
B E TH 100msec DEEME AT No) 2abich, PLIEALD
N. E¥ TOEMZEY PERG OIFEIF & £ L7. PVEP &
FVEP 13EFH * TH 60msec DEMRE (LTN) LESAET
#) 100msec OBEHE CATP) 557 h, NEMSPESET
DEfFER VEP OIRIBLEZ L. FERG D a JiRIEI 3
b aWORKRE THOEMZE, FERG O b JHRE 2 B OEXA
PhHbEDOEAE TOBMELEHK L. ERG, VEP L i
LR EDRNIBIEBE OB L Bk TS .

LFCD ERG 810 VEP DRSS v BEEN S IOBEL,
2, 4, 8,12, 16, 20, 24, 288 X U2BHEITFT - 7x.

EEP S & OEBEERY OFEL AR BT 5 725
I, LELORST—ERREE (1T ~208F) 1w fThbh, #ERIZR
—MRIC BT 5 BEFORIBICH T 2 BESDOEBOFTHE (F
fEi) TREh.

3. RSB L OCRERE

BAOE#ES X UHENYRH% ERG % L0 VEP o
BIC, BEMCBELL. SOREBBBEREYT-7.

4. MXBREMETEYRE

2IEI R CCRER, BEH20R X 8B EREMSE
PRER T, BAZ FY v P® (BREE) o AR L)
THTERKIN, BROBIRL DI ZLF LS v (70
FrdA VERKLE, BAT 3 v) % 0Iml/kg BIRPIES
L, BES 25 CF0UV (4 v) ¥BWTHERE L.

5. #rHBE (F2)

D) LI-2F 2725 003,3,3,3-F S AFAL v FALR
YT ==y n) vER (1, 'dioctadecyl-3, 3,3, 3-tetramety-

Table 1. Stimulus and recording parameters
Stimulus
Pattern Phase reversal vertical gratings

Visual angle
Spatial modulation
Mean luminance
Contrast

Reversal rate

Temporal modulation

Spatial frequency

64 Times

33 deg X 27 deg
Rectangular

103 cd/m?

93%

2Hz

Square wave

0.08, 0.15, 0.31, 0.61, 1.25¢cpd

Time constant, 0.3sec
High-cut filter, 30Hz

Flash 20-joule-xenon discharge lamp
Viewing distance, 50cm
Recording
PERG Averaging
PVEP 64 Times
FVEP 2 Times
FERG Single

Time constant, 2sec
High-cut filter, 1000Hz
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lindocarbocyanine perchlorate, dil) (8 VF 25— 7' v —7 R,
-y, XKE) X BT

4TC 6 R RER 4R, WRE 2 Tk, Th X BREREH
3 BN TR OF % CHRAE dl 2EA L, RGC 21Tk
B L. Tiebb ERREMCEE UL ANBH LR
BEEAA YL MIBH (3 =2 —, ’R) TEEXBRERBCA
b, BAETYBHLAL. 1% MY Fv X100 CRIEMEE, =
) ¥eh4ABAEAKT 10mg/ml BB Lz dil © 10u 2~
A rmry Yy v (~ninby, L2, KE)CED, BERIOH
3mm ORMEBPNCHERFTICHTTEA LK. dil AR, S
=) VK (BREE, FH) »RERCEA L, EE28e
Liz.

Bl 475 6 AR GEERR 4 MR, SRR 2 R) <%, #E 18R
TRoFETHNFERGE /B (dorsal lateral geniculate
nucleus, LGNd) & dil AL, RGC 2 THCERE L.
Tieh b A AIETEZS SN-3A (X%, ER) TH
EL, EEBIVHEIA LY. BHLA-HEEEZRBA Y
U MISH (3 = 2—) TEEXEBLERL, EREELHEH L.
LGNd OREN R - THEEFTOEFR L TERGE X Dl
75 4mm # 5 9Imm , A 8mm 5 10mm DALz, IM B
{bs ) 9 AERE AN 5 AYNEB L EHREE» > BEE
& SMI5 (BAtE) CTEEIRRA L. BERB L sHfliR &
JURMBCRHE L CERINI2BEANYBRBTHI LTI
T, LGNd OfuB¥%®RE L. DWTEBERE A7) vy
(NI V) TRz, dil BEK 6~8ul & 3~4 B
SRTCEALK. ZOEARELESRD LGNd @ 2 ~ 3 &FL
ST, dl EABKERYHEERINE € T F v AR
vy (ARvEL®, LIZANE, BR) THU, K=
VMR (BREE) 2 BmL, REEREe L.

2) EEMREAEH

MEOLERET, 2%%> =1 v® (FERER) OHREE
Btk apEr L, BRYBHLLVISCERELLENLH
HEERTINT L, BEAEHLL. TORELICEROS VY A
WEZ=LF YO (RvT7x-1® KEXRHE, KK %

ORISR LTS Ui, BERRIORS X O RE 5 RaR

Table 2. Protocol of morphological study

HL, FTROFETHBEMBERLER L.

BRERIBONFRIILTOML Thote. 77V PvtLy
¢ (acridine orange, AQ) (A2, FA LY 2 &y +, N4
T L AEEREXIT -7 28R, 3 BBt dil »
EAL RGC %#ffTHICER L TH\ e 4 1R X OB E
LGNd = dil ##E AL RGC T IER L TR W 4RT
BHotc. RS RIX EERREROKIBROER T, Fhbic
st LIREIR & RO RIEY HEFT Lic.

WHERRY 5 3V ) FOREMCHEE L, BIF (EIHEE,
BRI, REBIRAE S L O T A0 bR %) WEE L
WMFEELTRICRE L. FhybRmE— 5% _MLRE
BERBEYBELTHARBAEF MV v a 1.9g/) izt
Ames BEBE (v 7'=, £V A R, KE) RPIEB L, MEE
PR TRAR L O $IME L. SIBE L 7-#BIE % & B4R (GC Bite
Wax®, v—v—) IR L, BRI RADE R R TRE
Ul (WEEMREER). By 2580 Ames BEW P CTHEE
(#50, EEWOmm, 7o b=, A4 FA Y, EE) FEHE
BEY LR LTOR, D TERRLOCDING X T F Vv BEKE
Efrahs 0mm BOF = v A-RICEMBEER LS Fv
BRCHE? S L 5BV, WIZ Ames BB Y F = VA —
it LI A28 L, ToHET, f@ES RGC % Lizg
THMEBLY Y+ VIRCEELI R, F 2 Vv AA—-HK
Ames BEBE Y F o — TRV 7 MP-3 (744, HR) THEEX
B, 27w L4 R L,

dil #F\C RGC %W Lz 8 IL1 2R TR E &%
30, R2F LB RERE i LIERMREALIER L, ER
Thic RGC #HHHNERMSE Optiphot®, HAN2E, R
TEE LI G2A 7 4 2 — (AHENKZ BHET 4 V& —FEE
£, 510~560nm; -S Y 77 4 L X —FBEE, 590nm L) %
BLTEEL, FECTEHRLE.

3) AO IT X B4R

dil © RGC & M{FH B8 L Cre\ 2 V6 3R (EEIRR 2 iR,
RHBHE LER) TV, TH T RBRE 28 % 7o 23238 1 I feh i B
FARFEHL, AO #AVCTAKREYHE L. BBEFREAY
GBS S Uiz B2A 7 4 02— (BN il

Number of retinas

Time Retrograde labeling of the RGCs
after
cauterization Vital staining dil injection dil injection
(weeks) with into into
acridine orange the optic nerve the bilateral 1.GNds
Cauterized Control Cauterized Control Cauterized Control

28 1 (D 1
30 2 (1) 1
32 1 (L 2 (1D 1
40 2 (L 1 2 (1) 1

Fifteen eyes of 10 cats were processed for morphological study between 28 and 40 weeks after cauterization. In
2 cats, retinas of 3 eyes including 1 control eye were vitally stained with acridine orange. In 4 cats, RGCs of 6
eyes including 2 control eyes were retrogradely labeled by injecting dil into the optic nerve. In 4 cats, RGCs of 6
eyes including 2 control eyes were retrogradely labeled by injecting dil into the bilateral LGNds a week prior to
cauterization. Six eyes in which intracellular lucifer yellow injection was performed were indicated in

parentheses.
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7 4 2 -, 450~490nm, RNV 77 4 2 —FEEE
£, 520nm LLb) ¥AWCEREL, ZFEKEHE L. A0 TE
taguts U4 T2 Hughes OIEN 2fE, MO BEREMN
8um LA EDOMIfAE RGC &L,

PERG

Before cauterization

frequency

4) »v7 » 4 = w— (lucifer yellow CH, LY) (+ 7 =) O
RamEA

BVCOBEERR 6 R (AO AW TRIBIC AR EL i L 2
iR, 3 BT dil 2 HMBAICEAL RGC YT

PVEP

Before cauterization

0.08
0.15

0.31
0.61
1.25
cpd

0%

32 weeks after cauterization

=
%aw\,\w\/ﬂ\/w 0.08
0.15 0.31
0-31 W’\ 0.61 — —
0.61 1.25 - .
//\//—\’~ de
1.25
cpd PﬂV Fo#v
20ms 20ms
FERG FVEP
Before
cauterization Before
cauterization
32 weeks .\/\ 32 weeks
after
ot after
cauterization S v
cauterization
|4OO pV |1 OuV
20ms 20ms
Fig.3. The changes of waveforms of the PERG (spatial frequency, 0.08~~1.25 cpd) (upper left), the PVEP (simultaneously

recorded with the PERG) (upper right), the FERG (lower left,) and the FVEP (lower right), before and 32 weeks after

cauterization.
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Relative PERG amplitude (%) (after/before cauterization)
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L TIREH30E & A0B i L 2 (B3 L ONRE RN dil %
LGNd 1A L RGC 2 ¥ fTHIc B3k U CERE 328 & 403 -
R Lz 2/R) Tk, ESECEMET CRBEEEEIC (L
ThicAFF RGC oMM FERDOHFET LY 2EA LK.
3%LY i LicH S ARIDBELY A vE—Fvan
60~80MQ W7 A FTHE BV- 10 (R 2 —A4 VA LML A Y
Y, e T7ab, KE) L, AL i RGC Dfffatscfil A
Liz. £hi€ 3~10nA DEREZ 1 ~250MBEBETAZ &1
Lo T LY 2MIRACEA L. DLW CHHSERECES
L1z B2A 7 4 & =% T, T ORI HIEGEHEB ik
PHELTWD I ERHERL, BREEDEN Y L HELEE
L, BECES L. BRI #lT Boycott 52 12T
UTok 5B L. KEMEE @Q3um Lil) 2EBE
HFH (180~10002m) 12\ 43 LA hik 28 % 5 > A B o 41
la% afifa, aMifQictb~NEMladE (11~24um) 2858
WEEE (20~300um) W kA LIRS & 58 b 3
okt s/, NEVHERE B~18um) #EBE < MVBE
IR T SRR (180~800um) > y Milax &L+ 01t
DR+ IF o JF S HEle (NAB #if) & L7,

)3 =

[. ERG L UVEP &

ERG ® XL 0° VEP ®#12[L0 3 b4 T TI3EE #2248 % T,
LTI REH28BE T, TETIZZEE TRELE. 3K
ABOLHT CREINBEEAROBEEITS & OEEH32ED
PERG, PVEP, FVEP % k0" FERG BHOFI+R L1z,

1. PERG Dt

K 41z PERG RIELDOTFHE (X) tE#RFZE (SD) v 22/
BB PN RERIZ R Lz, 1.25cpd OFIBUC & 5 PERG EiE
Hiz, BEE LEW 75.6 $ICRAD LR F OB EES 128
TfRich (63.2%), BEHI2E RO =B RERIIC A
BB LBRE#24AE E T2 B VTR - 1.
0.8lcpd DRFPIZ & 5 PERG RIBLIZ, MECEEE 1B
64.6% 1T IRA L2 2R EA16E T TIIERF I 41.3%), B
BREBCHEL LEE®28EE TR BT -1z,
0.3lcpd 33 & 08 0.15cpd DHBIC & 5 PERG RigkIZ, #h %
RS 1 B T59.9% 3 L 057.3%, MEH16ETI2.8% % &
V4.5%TH b, @EIH28E E TR BN THRICE -
7z. 0.08cpd DO HWIC X 5 PERG EIFE X, BE® 1 A
67. 1% 129 L DHREIH200H ¥ THRI-h (43.4%), BEH
2@ F TCRRLHI TR 7. 1.25cpd & W {EZHIBE KO
0.08cpd, 0.15cpd, 0.31cpd % X ©° 0.6lcpd DHI BT X %
PERG {RIEL Tk, SD BHBHEE LT/ Eh o7 (SD Of
KfEIZ 0.15cpd DRIPIC & B PERG BB OBE® 28T

Fig. 4. Chronological changes of the average PERG
amplitude ratio in the cauterized eyes. The percentage
(meantstandard deviation) of the amplitudes after
cauterization to those before cauterization were plotted
against elapsed weeks (likewise in Figs.56 and 7).
Spatial frequency, (A), 0.08 cpd. (B), 0.15 cpd. (C), 0.31
cpd. (D), 0.61 cpd. (E), 1.25 cpd. Temporal frequency, 2
Hz. Mean luminance, 103 cd/m% Twelve eyes were
followed up up to 24 weeks after cauterization, 10 eyes up
to 28 weeks, and 7 eyes up to 32 weeks.. Zero on the
abscissa indicates the amplitude ratio before cauterization
(likewise in Figs. 5,6 and 7).
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28.4%). —J7, 1.25cpd ORBC X 5 PERG {RIBL TIX, T3k
WA TRETH D oD EFENKE L SEOEETD SD D&
KAEVTEEES 2 T8.3% TH 70,

2. PVEP D%t

X 51 PVEP RIEL O X ORRMNELE ThEh 2B K
AR L1z, PVEP IRIBHIZERES 1 BOR S TR, BN
T2 COEMBE BB TLAC B TRIC L » Tz,

[y
N A N O 2
@ @ & @ <@

T T T T 1

Relative PVEP amplitude (%)
(after/before cauterization)
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Fig.5. Chronological changes of the average PVEP
amplitude ratio in the cauterized eyes. Because the PVEP
in the cauterized eyes was always unrecordable at any
spatial frequency after cauterization, traces for the five
spatial frequencies were overlapped.
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Fig.6. Chronological changes of the average amplitude
ratios of the a-wave and the b-wave in the cauterized

eyes. [, a-wave amplitude ratio; &, b-wave amplitude
ratio.
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Fig.7. Chronological changes of the average FVEP
amplitude ratio in the cauterized eyes.

Fig.8. The inside view of an eye cup 28 weeks after
cauterization. Chorioretinal atrophy concentric to the optic
disc except for major vessels was noted.

Fig.9. Venous-phase fluorescent fundus angiograms of a
control fellow eye (A) and a cauterized eye (B) of the 28
weeks elapsed cat. The retinal circulation was well
maintained in the cauterized eye as in the control fellow
eye.
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Fig. 10. The para-area centralis of the retina stained with
acridine orange. A, control eye; B, cauterized eye.
Twenty-eight weeks after cauterization. Scale bars, 20
pm.
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Fig.11. Retrogradely labeled RGCs by injecting dil into the

optic nerve. A, control eye: B, cauterized eye. Forty
weeks after cauterization. Scale bars, 50 um.




2 F— v REBREC L 5 RBEER ORFICET 555 711

Fig. 12. Retrogradely labeled RGCs by injecting dil into the
LGNd. A, control eye; B, cauterized eye. Thirty-two
weeks after cauterization. Scale bars, 50 um.
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Fig. 13. Morphological abnormalities of the surviving RGCs
in the cauterized eyes. The retrogradely labeled RGCs
were stained by intra-cellular injection of lucifer yellow.
A, uneven dendritic arborization; B, thick clubbed
dendrite; C, axon-like new processes protruding into the
nerve fiber layer. Scale bars, 20 um.
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Abstract

The retinal ganglion cell (RGC) origin of the pattern electroretinogram (PERG) and its relationship to the subclasses of
the RGCs were studied in cats. The vicissitudes of the PERG, the pattern visual evoked potential (PVEP), the flash ERG
(FERG) and the flash VEP (FVEP) were tracked after the thermal destruction of the axons of the RGC, and were referred to
the RGC morphology. Retinal cells stained with acridine orange (AO) or retrogradely pre-labeled with 1, 1'-dioctadecyl-3, 3,
3', 3'-tetramethylindocarbocyanine perchlorate (dil) were further morphologically studied by microelectrophoretic
intracellular injection of lucifer yellow (LY). The PERG amplitude ratios at higher spatial frequency (1.25 cpd) were
relatively preserved up to 12 weeks, rapidly diminished thereafter and were completely abolished by the 24th week. In
contrast, those at lower spatial frequencies gradually diminished after cauterization, those at 0.15, 0.31, 0.61 cpd being
abolished by the 28th week, and those at 0.08 cpd being abolished at the latest by the 32nd week. The PVEP was abolished
immediately after cauterization. The FERG, including the oscillatory potentials, survived (83 and 64% of pre-cauterization
amplitudes of the a- and b- waves respectively) at the end of the follow-up period (32 weeks). Similarly the FVEP retained
59% of precauterization amplitude. Fluorescein fundus angiography after cauterization revealed that the retinal and
choroidal circulation was fairly preserved in the cauterized eyes. Twenty eight weeks after cauterization, AO staining of the
un-prelabeled retinas revealed scarce AO-stained (i.e. surviving) cells with large soma (presumably the RGCs). 30 and 40
weeks after cauterization, the retinas in which the RGCs had been pre-labeled had RGCs only in the vicinity of major vessels.
A comparison between the bilateral retinas in which the RGCs had been pre-labeled before cauterization revealed a
significant loss of RGCs in the cauterized eyes. LY-injection into the surviving RGCs revealed that the surviving RGCs
were mostly the neither- « nor- 3 cells, partly the « cells and rarely the B cells. Some RGCs spread their dendrites
unevenly in their dendritic field and other RGCs extended thick processes, presumably newly-formed ones, into the nerve
fiber layer. The present results accord with the hypothesis of RGC-origin of the PERG, and suggest that the PERGs at higher
and lower spatial frequencies originate in the 8 cells and « cells respectively.




