Effects of Vitreous Surgery on the Retina [ . Basic
Study of the Canine ERG-a New Methodology to

Estimate Retinal Integrity
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1. 4 XHEER (electroretinogram) D ERERIHIZE
— SRS D T2 ) DFT L WERE TV —

SRALEFHRBFWE (EF © WK —RKED)
w B R F
(PR3 £ 3 A 2 AR

4 R B TR BRAITE £ 158 L L TR RAER D E O MR~ OB E# 2R~
ZEMTER % 4 RBEER (electroretinogram, ERG) 8 & VIREKE ZEMOENFERIEEICOWT
i, P—F A X 2FEEHEEA X3BEEEE V. ERG BIUEYBRRICEXLHT 2BICRER
BERELGMER (3 470y 28 2HOTA X2 TEILT 5 2 LItk D BRE L ERERMCOL:
WRELTITD ZLWEEETH-7. AR 2BWTaf, b, BEBR/NEK (oscillatory potential,
OP), BERE*»THT2 2 8 TERH, 4 X ERGiR ciizBEgsny, b CHERORHEEAT
FRERREOEBRTENIDFES N, EEIZ 2 OABARNYO K BIREMR (slow negative potential,
SNP) &% L7:. SNP BAEFEORMEL D E i AEEKED Miller fifghisko 2 o — PII (slow
PI) » falE@% 0 BEE%E LK (retinal pigment epithelium, RPE) B23%® ¢ % (RPE ¢ #) &b
BERah, AEARED AT — PIEESAEABMED RPE ¢ #iREE2EZRL T30 T ERG £T
BHZEOME L CABRREORE TH 2 SNP #EFES N2 I LAHHL 2. A o— PII#EEs RPE
c WIFES BB LT3 DT SNP FEIEDZE(kid RPE ¢ HEEOEICkRA o— P RIEOKLE
FOKRECREEMT B LEL SN, £7A0— Pl 1E Miller gk Ex 5T 50T SNP %
Miller $IFS8E0 MY L TRV 2 L ST TH 2. 4 R BV THBEEHR (717 bv= 1)
% 10ml/kg/15min TET 5 L IREREEEN (standing potential, SP) AL, 1 JITBVTHR
BEEREDEESERS N, A XREBVWTTXIVIvAF (F147Ey 7 A%) 25mg/kg ##iE
Lizat, SP O—ELRELRBES o, E721.4%RBAE > + Y 7 4% 0.56ml/min/kg T
BrEL7zat, SP BB L s ok, TRBbEAIBOTIATEY 7 AREB L URBARF MY
Y ASERTE S e o, BEDA XEREFLEA VLS ZLICED ERG O3 bHOKATHS
ags, bi¥, OP D&% & FHENER T BELNEE Th 2 SNP 0ED CERZERNEETHIHE
ABIUEEEERE s CLEPCOLVREL TR T2 LA RD, ZRS5DERNTEE
BEE T2k VBB BRICRE ST 2 Z e o k.

Key words electroretinogram, dog, c-wave, standing potential, hyperos-
molarity response
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Abbreviations : ERG, electroretinogram ; OP, oscillatory potential ; RPE, retinal pigment
epithelium ; SNP, slow negative potential ; SP, standing potential ; #i{E, BRRES 8
HE, BIRMES
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EEIBLTSAIRTYS. &5 CHTFEREMNOD
25555 BN TRALY — ¥ —XEEPIRAC B WT
s R BRCERT A ME T b b IRNTRASR
th, PR SRIREER] (2 & 2 EHIEH], v A LR
#l, A7u4 Fial), REMFEZ EOFLFEHiA
ERRENEAYESREL SHE I MBFRTHENT
T3, L LAy sHFEREMAECRAERY
BOREFELERCHOERLIZI SIS, ZhboD
BAGAOREW R BT 3 ERNFER+SE B
v, MPEFEMEES X CIRAERYE S IRER
YCBEAGZ 2REERF T2 I LB TEE
THY, BROWMTFERFMFRE B & UM FIERNEDRE
# (intravitreal drug therapy)*O{#E B & UHRICK
LHEE5ETH LHFEIND.
ZEIWFEFEMB L URATCHEA S W EH 2 E
BOBK L AROFETEREYCERL, Zhs0
EHREB L UBHIOMEBE~NOBE *BRAEEENI
TSI EENELTA X EHOEHLVWERT
FVERFFRICBOTETRIBEL: V. fEADOBE
R T 2R E L CEREMEEMN ALY BV Bl
RIOFESRICBER2EZ TRIACOAEYVRELT
BEOHEE 2B T 2 Fike L THEREITEN T,
5Thd. EBREME L TERHETA X AV HEB
PUTRMNZ. 9 Z0RRICERS N 2 EEREY
O&FELLT, 1) REFWAELZRNEETH 2
2) EETHRR TV, 3) REOEESHEICH 25
PEHLEYTHS, 4) REELTATIHRZITS 2
HUBROKERENAETHS, 5) AFNEHTD
%, 6) MECETIERSEENERTENEE T
HrIenEFo D, HBEOBKEHEFWHET CHE
BEnz28e LT, "¥F, 23, LR EHND
2. L2LUYFTRRBROKERELSRETHY, &
IREBRBFTCHRTETEEELH D POEM TR
2. AIVTHIBERN /NS EFEHEFEMIIES S
VoA R EREL) ~5) OFRERELTL, 6) O
WBECHT 2 ERAEEFNERTRCZL L. 22T
EERIBIRIBOTEFA XOMEBEER (electror
etinogram, ERG) & & VIREKREEBU O EYHERIT
BT amiR 1T o7,

19114 Piper® &#NZ4 X ERG oW THE L
2. 4 X ERG T 2 MEII 2 O®REEI N IZT
Exn" KETRT T MIB L TE  EEIEH
ENTw3 ERG a ¥, b, #EEE/ K (oscillat-
ory potential, OP) # 3 U F I @EEE LK E
(retinal pigment epithelium, RPE) I3+ 3 ¢
B BEUVHEERA®CELTA I BLTREL, 4

ACBULINODORBRICEOEEREF 2 RET
3
IRER D AR & 1585 & ORI X ABEAEEOBMIEN
FEL, ZOBMEG—BICRBEFEEN (standing
potential, SP) £FEidh, D F kT4 FEE RPE
EENTWAY SP IXKHD AL THEEOE
VAWRIBIZ L > THERT 2 D&%zl
TBHZLiCLD RPE OBEEERMET 2 Z L BARET
H3.SP 2Ebsw L bERERTREZED L L
TURETERELH, 77V I~4( FBLURE
KEF MY TLAEREL, BEMC L2 SP e %
NZNBBEERED, FAT7Tv 7 ABEYBLV
RERAKFET MY 7 AIREY? LT . RETIEA
RZBVWIBREERE, Y1729 7 AGEBLV
REKES M) U AEEREET 20E0HAN, Zh
S OEMHRISE T A 2128513 RPE HEERE IS
BTE2HEDLIZOVTHRHNT 5.

HEB & UFH

=204 X 28 ((BEL0, 9Ikg) BIUHHEAS X33
B (AES~8kg) AV, BB LUFTEHLOF
BIUTOEDTHS. Y ¥ 3 > 10~20mg/kg
(r57—LE, =, ) BIURE 7 o5
mg (HEHE, KR O HARNES (5F) &, &K
BRIk, /MREERRIRE 72 X RERBFAR & 0 BIRBE 2 HER L
gy rzu=va (24 71y 2% Organon,
Oss, # % %) ¥IEI%5 & 0.04mg/kg O EHIRAESH
(#E) IckoFEbL, EbcROKERER2T-
7o, WEBEINTA X3 ERG RHABEERE (&
HER) CHEEMLICEEA N, ATFRRE (6618,
Harvard Apparatus, South Natick, Mass., E) iZ
BRanT. HRRREE V72~V 3 VHER
> 7, STC-503, 7 A%, ®E) 2L D 20ml/hr D&
ETHBMY > 71 (577 vy 78, KBS Hiy)
2 RO BRIREE £ L TRERICHIE sl Bk
> az=7 5 0.02mg/kg/30min OEEIZ L D AEL
RHERL . BRI OBERAFRMNCERL,
RSB 0, 8L CO, BELIEF A S5
(IHO6, =skflgy, ®F) WL DFHL, 28 Fh
16%, 4~5% &% 213 ATLHRED | ABRKES
10~15ml/kg, FRRBAHESI0~40EIZHASL 2. &
B THRICHRBTERAEIEL 72 2 & 2HERL CHEBRE
YEEIE~RL, BRHDOREBHERICHZ .

1. 5ERRHE* - &£ 5 ERG OREHFE
BEAXSHIBSLIUOE— LI X LE2IREA
Vi BRICIIED - MBEH A MBEEEA G, B
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A £ TR AR, MREO TSR % HIRA
R (4 =4 L&b 2.0~2.5cm fifA) KBS, NEA
MBS E . LY L %EET bt 08
BRIz EDEAL:. AEOERECLOERERO
v rav s by X (HOYA SOFT/ME, #aL
X, ERE) RIS E S 6 mm OEBHE (A TE
) #ET5ERE 1mm 0BEaY 57 L X (B
T, ATEHME2>7 27 by X)) (R 7 b
VYR, RE) RAEECE . RIBED IR
500W % /> 7 — 2 8B (SWRERT, ®RR) £EMAL
Fo. RISORR Y PR TSR TEo N, TR
ST (B 4mm) » SHERCEHE AL . BEOX
BUELI 2 RS TR A s L IR A O M T A DA
% 2cm OUEBICEV. By rv s —%2YFEM
THREROEHABOEME S, BERMMEE
(SEN-3201, HAXE, =) 0k b COBHEY v v
y— 2L CEREN#EEEREs . FEEC
B2 EREHEED FREE (v vy ¥ —HRAN
BMEDI%ICE F T ET HHM) L TREHE
(Vv v ¥ —DBERANBEDLRIZHAL % & TIZET
ZEER) L EZEREE (5653, RCA, Harrison,
Penn., ¥E) KL 2HEDKR, wIhbf2z I VP
THotz. BohrBUEIZEREES 0~200
Hz) (RDU-5, HAXRE) oL h#Esh, KT —7
L a—#— (0~2000Hz) (NFR-3515, ¥ =—, BK)
WISk BEIOBMEAT T oBEINLE
MBI BRISE MR (ATAC 350, BANE) i
EFankic, XY oy y— (WX4401, ELH
2OEE) Fiidtr L a—% — (SP-G6P, EHTE
F, ER) Wk biEahk.

1. PIkRgz & 5 ERG DR FE

R4 X 10520R 2 v 7. BREZOME, B
ORES L VAEORERILTD] LAKTHS.
TARET 30cm OB BV ¥/ YHAXKEE
(FT-100, 3%, ®5) & & » IRFARICEHRIEL 72
Fv /) vRAERBE~NDATZANF—FERIZLD
0.3, 0.6, 2.0, 20, 0¥ a— L EFLRHITENL. &
SN BAE I TREESE BEH2. 0V ELE3
T U#) (AB-622M, AANE) 2k D, EH—HOE
ERC I B EIE SR (0~200Hz) (RDU-5, HANXE) 12
romiEsh, BETF— 7V a—5— (0~2000Hz)
(NFR-3515, Vv =—) ic—BiEskah, A I LR
BoFEBETHEESN:.

. B EROERFE

BAEA RITHEMES V-4 X 2B 4RER
Wi, BEEZOME, BALORE, AROKRESE,

SR OER, WRES L USBROREERIT] LA
ThD. 0L OBEIEE 21T SP BEELL
%, FUBOLEEE 100 lux, FAEEREREILOSTO XM % 5
%, SP o&E{b®ERL 2.

V. EMBRIEENREFE

BB +OME, BALOWRE, ARORESE, HiE
Wy P HZOREFEEZ I LEETHD. FHLEY
FEIRTOA RRZBLTHS5»LHEHEL ERG %
NELSND I LEEsS T, 04HEL EOBIEL:T
Vv SP MEELRE, UTO=BOER 2HEL, =
BHEOEWERLE RLHL 2.

1. BREELE

A XITHEMRB L VE—27 V1 X 2FE4IREA
Wiz, HoMr U HFEFRL RHRIRE L D HRnKEE
(STC-503, 7 L&) ZEHWTZL7 b <= N B (10% 7
W h—R, 15%~wr=r—0, KBER, KK
7.5~10ml/kg %155 T#EL, SP 0&E{t*H
Rz, COBEERIBERERAORKEYIIHELETS.

2. AT EY 7 ALE

HfEA R 3THOBBLIUVE - V1 X 2EHAREMA
Wi, B ELEEY Y 2 v 08I 10~14mg/
kg Thotr. IEEEY S I CBER 2 BRAMLR
BLEBICIATEY 7 ASEEERLE. bobhl
DHERLLEBREL Y 7RIV I=A R (FATEY
7 2R ARV FY—, TR 25mg/kg ¥ EEHBL
X n30~608CEEL, SP OE(LEFAN.

3. REKEF )Y LIS

HHEA X STHG6RERB W, TRREAEF NIV
LA B KEME) R REATHERLLA%K
BAEF LU A (BEF 0.30X10'm0sm) & Lizi#
Warhoh U OERL-BRE LD HERKEE
(STC-503, ¥ V%) #AVCHEL, SPOEMLEAN
ro 1ERBWTIERESS 27 v 2 8% 0.56ml/min/
kg 2T 3 SFEBEL, KOTLARKEAKFKF M)V
Ak FREFR—OBRET 6 SEBIEL, ZOREVT
27y s R e bR LA—OEETHEL:. M0
QI BVTIET 7 7 v 7B % 20ml/hr THREHE
L, RIZ1. 4% ®EKEF MY v 4% 0.56ml/min/
kg TI1BMEEL, SP oX{bE#~:.

V. i@raitil (slow negative potential, SNP)

DHE

FO0H LTI b ETFEMICE  ARABIED C
EREEEIND, 1 XTI cBEEshT, fib
DIz C ¥ & FERTERIE A3 12 — C s R o AER
@ﬁ@ﬁﬁﬁﬁéhé(uly%%uquu:@ﬁ
BB O U % BRI B (slow negative potential,
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SNP) LFEFRT 3.

1. avEBEF MY Y ABE

auEBRF MV VALARTEOLIIEERET 221
I 0 RPE HE® ¢ % (RPE c ) ZHEE €, 20
$EETO SNP OE(LRBET 2 2 iz & b I
RPE ¢ O 2HER L /2.

#wiE4 X THEUREAV:. BB L Z2OME, A
DREE, WIESRE L URSOREERII LRAKETH2
», AEOCREBCIEEEHOY 7 bavy s by
ADHEERL.

SOAMELL EORSIEIG OB I & FEED T8 (R B3¢
HWE 100 lux, FHEERFRIL04Y) CEH LR RE&L, EH
R FEMNEHEND I L RHERL . HU04ME
LORBIES RV SP SR L k% & HIBOLME 1
lux, #HGEEEH 5 HOERERIBE% 5 A 1ED
BEETRELTEZ T ERG 2&&%& L, E® % ERG
EENEBOND I L 2R L . RIBOLEE 1 lux,
B 5 B, 5 MK 1 EOXFBTIRELERIZH
b¢f, SP OERBIEZEL T, bEBLIUV
SNPRIBD—E Lz >/, IVEREF M) VA (0
Yz, KIR) 25mg/kg % 188, 50mg/kg %* 4 ¥4,
T0mg/kg # 288 (WTFNLHEREA X)) CBLTEHEL
L. Z0BLEBEL TRBOXLRMBEREDIELIT>
o, BURRS MY U LAHER 1~ 2REICE UL
B (RISOEEE 100 lux, FREERFAIL04Y) R E0ERL 7.

2. BERFD SNP OF(L

EEA X 2EAREAVE:. BBLZ20ME, B
ORE, BIESB X UEHROREERIIT LAKTH 2
», ARORBIIZATEAGTEaY 2 7L X%
RV A

0SMLLEDOREIER 21T\ SP R LEL 2 L 57
AU, HBOLEE 100 lux, HERE6 D0 E
BREABE 230 1EH0HECREL TS 2, SP
BLU SNP 0ZE {2 REHCTEL:.

3. K&E - BT BYIRMIRO SNP 0%

BEAXL4BES IV -7 4 X 1EHEH V. K
K - MR AR FERBIED RNz,
ERG BLUBBEFEISEOREFEH T I BLUIVE
REfEThs. AEORE XA THANEI 92
VARG MBS L UM% T, 21, 428 £ U563
HiZ ERG B & UBBBHEISE % 08EL 7.

4. PII Ei5r® SNP ~DB&

WA X OEEMG. TRNEAS LB %

BRI S ® 2 2 L B L URTRREARIE
WX TEET B AWEED B 2 KEEE B S LD
BELTBLZE#BWELT, Buied 20k

- TRV 2 AEEBRO 3»HBNCHL 7. 1
WOTHRET 2 LD, KEE - EFERYIRMATERL 9
BT ERG D L RIE KR - BEFETIRATE O
REIZIZEET 3 . '
ERG 8% ik 1 t BihRgTH2 . Bix s S
A X EMEAMCEELZ I EBIUV—FEL-BLER
PRI2ENTHECUTORFEEZAVLEIETHS.
10-0 $HT & F A o 2D OBRIF 2 RS THEFZL
Fok  EIERE L D HERIERARAL, HEOREA
BTIEEERL . WICSHEL LEORASEED A
BEE~m< X wRHBsOiza e, #2HEVAR
R S IRAAKIH L. RBEORIEL AEBE O
4ERTZITV, S A oy ke R LUBERERE:.
# -4 — ¢ MAR (NaCl 112.90, KCI 4.83,
CaCl, 1.23, MgSO0, 1.22, NaHCO, 25.00, Na
citrate 3.4, Na acetate 4.41, glucose 8.33mM,
298 mOsm, pH 7.3) (FHFEE, AR) THHELLS
NE BT LYY A (RIRHEE) 0.2ml % AAEHER
& DI FEO R REI SRR ERA L 72277 — P S
FH & > TRHETFERIEAL, RIZZOEHHEFTE
¥ THEHRE 0.2ml OFIEKERHRR L. S0y
SUEF N ADAH - F MAR chowE ok
EIEL, AEROIZIZZEL WO 4 X ORHIRER %
ZZCLTHIBETROEREHEL, YLy SV
F )Y ANEECHERF AR IR L EREL
TH 45mM DEE L2 L5912, # 25.3mg D7
FIvEF Yy akL <y —F MARO.2ml %
L. 0% 3BT b)Y AEABRNOSCI Y E
B b U2 T0mg/kg REEL .
54 &

L. SERBREK S5 ERG

@13 & R 2 1 RO BOL ORI & % 2 T EER
U7z ERG %577 . B21013 [0 1 0@ % #0073
HETHALZERERT. 1.0x107° lux Tl AE
B OBET6: Y B/ h s 2R sl Rl
JEERAR T L ZOBMORA L DB TABENBE
DO (bik) »HELZ. 5.0x107 lux %8 Z 5 Hl#
HAEE T b IR ABERIREE O K & LR G EY
HE L (1), §RlRo X5 cEE3 2 o fAEERTE
BAhE SNP tRZ L1273, UTFTRERE”S
SNP OF b HEVWEZDETHENMNE % SNP Rig »
T5.

FIBOGEEE 2 EHGED 3 & 1.0x 107" lux THRIEDE
DOEFZMIEL TTHEDOEENERLIILS, 5.0
X107 lux TEORBIZFKRKE L7248, 5.0%x107!
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lux 282 2 /&< 1.0x10%lux TIRBRELE
-7 (1), 5.0X107" lux P EoRIBOEEE TR
FEHOTASOEE O SHEE LAZOKE RN
HEL, 5.0x10 lux TZOFEhEEREZ > (E
1). FEOTFTAEBLFERAEOEERTROML
T 7ECEBT S (K5).
HM3BtUM4wEFNETNDES LU SNP OIR

B

g - HIBOGEEMBERT. bETIZ —4 log~-2
log OMIT, 72 SNP Tix —3 log~—1log O
RIS & R EOEEE Nk & O ERBROGEM S0
7.

5 ICHIBOLTRE B £ UMM A E X TERL:
ERG %57 . HBOtOBSERM S, BE 0.5 lux
TRREOE NS L TRAEOA 7T

Tux lux
1.0 x 16 SNP
-3 5.0
5.0 X 10 ~——rrm—e e
e e
1.0 x 1°2 1.0 x 10
5.0 x 10 M‘—’\.\w
1.0 x i A —— 50 x 10
-1
5°*‘°"k,f 1.0 x 16
1.0
500 pv
— | I [ I A
5 sec
Fig.1. Typical waveforms of the ERG from a mixed breed dog in response to a

single rectangular stimulus light of 1.0X107%~1.0x10° lux at the cornea. The
slow negative potential (SNP) is indicated by an arrow. The pupil was
dilated. A soft contact lens was placed on the cornea. Upward deflection
signifies the positivity of the electrode at the comeal limbus in reference to the
electrode on the skin 2.0~2.5 cm anterior to the inion. Rectangular waveforms
at the bottom indicate the onset (upward deflection) and termination
(downward deflection) of stimulus light. Numerals left to ERG waveforms
denote the stimulus intensity. DC amplification.

lux
=3
1.0 X 10— lux
§ AT
1.0 x 16°
50 x 16 1.0 x 10
R
LDX“OWV/M\\‘/\\\—\: S-OX1OK“
1
5.0 x 10 1.0 x 10
1.0
I 1
200 msec
Fig.2. Typical waveforms of the b-wave from a mixed breed dog, which is the

same dog as in Fig. 1. DC amplification.
the legend for Fig. 1.

For other recording parameters see
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nicgE ks LR EQRASBEES A, 10 lux T3
FIRCLEN RO/ N SR TREDA 7IREER S hTK
sn LAEOEAOAPEEZ N (M5, —EH).
HSOLRERT & 1 DT 5 L LROKR s 2 LR
sQENHSDEIGETE (M5, “EH), LizaiaT
HEOEOEN R UK & 4 Ll & DN 715
wc BT 5. & S RIBOLRHEIRT #2003 ) B
BT 5 rRkEREAEDOA 7IGEIRE S bEITED
x.h®3 ERG c O X3 nEH x> (@5,
ZEE). 0.68 LV 2 Y a— L ORIERBTIA D ED
BICTEVEREFESHIEL, v TEREEL 5 AERA
BromEsBEEsn: (F5, HEE).

63 vEETS MY VA T0mg/kg BiE (MR B
FUHEV. 1. B8 BBV THE 10 lux TR
GRS 5 b 7213200 3 U ORI IS & o THR S
hi: ERG &757 . FREM 5 BORIBOLI & > TH
sgant: ERG Tik SNP OiRigH» 3 R+~ v
LB L D EBICRA LS, ABEABEOKE L
FT7REOERE B2 2BEIIVERT M) VAR
EATRCEILL b > . FIERSH200 S U HORH
Y ko THF SN ERG 25T H b i TR
DEg AEAREEORIE 3 RIS N Y AR
Lo THEL B oTzds, Z0HBIE  AEABEOED
Eer FEAEEIZIVERES M) Y ABEARTE

100}

80

Percent amplitude

1 1 . J
-3 -2 -1 0
Log stimulus intensity
Fig.3. Percent amplitude of the b-wave as a
function of log stimulus intensity in five
mixed breed dogs and one beagle dog. Zero
log intensity was 1.0X10° lux at the cornea.

fbliehoi:.

II. BIxHiskic & 5 ERG

7%t/ v AXKEEOANZALVF—2KZ
THIBERE 2 &€ TE&L 72 ERG 25T . #l
BtsREOAXICFEC b EEAE EICEET S OP O
RIBOMAE L UHOBIMNBERI N,

812405 2 — L DRI & 5 ERG 2FFER
3T UMOMIERIC L - TESLEBERT. K8
D&z OP L L T4 EOEAVBERICIED >N, 2
05 2 EAEBOEVIEIZRIZ O), O, 05, O, &R
Zrith. ATEAMEa 77 Loy X2EEL
7RREIZTA0Y 2 — L OBIYERIEIC & > THERE A
OP 108820082 #51J 5 [E L IF O TH{E T iFHERE
12 O, T10.440.6, O, T15.6+0.7, O, T20.1%
0.8, 0, T25.9x1.12 UM TH-7:.

m. 8 £ #

M9l EROMBAERT. KRB TR
&0 SNP oW LR E O EREMNHERL . KR
BoEKIZ—HK LT ERASEOL 7EENHEL. A
ITHEAZEHE TEARETIC 100 lux ORIBOEIZ
Yo T 7TEEIMR (MEEA X SR, E—27 L4 X2
BEAR) BV IERSIALHLERORES L UTHRA
IO FIGE + EEEEEZFA 1.8410.90mV
BLU5.320.408Thotz. g ELEOXREEGF
& 2B ERORES & VTEABROLERED T
EHEEEER AT 0.2220.18mV B LU 0.2+
0.20THot. ERATEfTE 57 P X
ZEEEL 100 lux ORBOEK X o T145H280R (GEE
R120E240R, ©— 7N A X 2EE4R) B THEFRKR

100}
80
60}
40

201

Percent amplitude

-4 -3 2 -1 [}
Log stimulus intensity
Fig.4. Percent amplitude of the SNP as a
function of log stimulus intensity in four
mixed breed dogs and one beagle dog. Zero
log intensity was 1.0 X10% lux at the cornea.
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0.5 lux 10 lux

]
74
1.4
[¢]

9

1sec ,‘ﬂ/\/"”“\«——w

_ I M

200 —/kr_/’\'m
msec

Duration of stimulus light

0.6 J 24

Flash W\/AM
|500 4

d 3sec ~V
Fig.5. Effects of stimulus duration on the off-response of the SNP in a mixed
breed dog. Numerals left to ERG waveforms denote the duration of stimulus
light. Numerals above ERG waveforms denote the stimulus intensity. A
rectangular waveform or an arrow below each ERG waveform indicates the
stimulus duration or the time when a brief flash was given. DC amplification.
For other recording parameters see the legend for Fig. 1.

Before NalO, injection 1 hr after NalOs injection

]
lSOO
Hv

3 sec
Fig. 6. Changes of the off-response of the SNP by an intravenous injection of
NalO, in a mixed breed dog. Numerals left to ERG waveforms denote the
duration of stimulus light. The left and right traces show ERG waveforms
respectively before and 1 hr after an injection of 70 mg/ kg NalO,. A
rectangular waveform below each ERG waveform indicates the stimulus

duration. DC amplification. For other recording parameters see the legend for
Fig. 1.

Duration of stimulus light
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gEhZFh 1.99£0.81mV 8L U 5.2+0.50TH
. ZoiRES & CTESABROEGREDTVI9iE -1
wRERERZAZEN 0.1550.11mV B XU 0.1£0.1%

Tholz.

V. BOBREE

1. BEEENE

gry be= F RO AEEERE%IC SP RET
L, +HbbEBEELENER I (K10). L
LEBEEREORIEEEE oz DAEEL 2. 19
ISR (MRE A X 17HESMER, ¥ — 2 A X 2504 0R) ©

&Nv”“ufdﬁ\\\\\w\K
mm-\J/vp\\\\\\ﬂ\

m~mxwﬂ”’“\\\\\\ﬁw
204
|2oo uV

50 msec
Flash

Fig.7. Typical ERG waveforms evoked by a
single brief flash of different intensity. Num-
erals left to ERG waveforms denote the input
energy (joules) to flash lamp. Amplifier time
constant was 2 sec. An arrow indicates the
time when the flash was given. For other
recording parameters see the legend for Fig.
1.

|50 uV

10 msec
Flash

Fig.8. Typical waveforms of the oscillatory
potential (OP) evoked by a brief flash (40 J)
in a mixed breed dog. The OP waveforms
are tentatively referred to as O, O, O, O, as
s%lown above each OP waveform. Amplifier
time constant was 3 msec. An arrow indicat-
es the time when the flash was given. For

%t.her recording parameters see the legend for
ig. 1.
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Fig.9. A typical waveform of the light rise in
a mixed breed dog. Stimulus intensity was
1.0X10% lux at the cornea. DC amplification.
For other recording parameters see the legend
for Fig. 1.

R
Fructmanit® |
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Fig. 10. A typical waveform of the hyperosmo-
larity response in a mixed breed dog. A
black horizontal bar indicates an intravenous
injection of Fructmanit®at a rate of 10 ml/
kg/ 15 min. DC amplification. For other
recording parameters see the legend for Fig.
1.
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Fig.11. Responses of the ocular standing potential to an intravenous injection of
Diamox®™ in two beagle dogs (upper two traces) and three mixed breed dogs
(lower three traces). Lactate Ringer’s solution was injected intravenously at a
rate of 20 ml/hr before and after Diamox® injection (25 mg/kg). Arrows
indicate the time when Diamox® was injected intravenously. A light rise from
the same dog as in the uppermost trace is shown in the upper left in
comparison with the amplitude of Diamox response. The light rise was evoked
by a rectangular light stimulus of 10 min duration and 100 lux at the cornea.
DC amplification. For other recording parameters see the legend for Fig. 1.

Lactate Ringer's 1.4% Lactate Ringer's
solution  NaHCO, solutlon

B RIS DY G
\2 my S
1.4% NaHCO,

5 min

-_—

1.4% NaHCO,

Fig. 12. Responses of the ocular standing potential to an intravenous injection of
1.4% NaHCO: in three mixed breed dogs. In uppermost trace, lactate Ringer’s
solution was injected at a rate of 0.56 ml/min/kg (white horizontal bar) before
and after 1.4%NaHCO; injection (black horizontal bar) at the same rate as
lactate Ringer’s solution. In the other records, lactate Ringer’s solution was
injected at a rate of 20 ml/hr before and after 1.4% NaHCO; injection (a black
horizontal bar) at a rate of 0.56 mi/min/kg. A light rise from the same dog as
in the uppermost trace is shown in the upper left in comparison with the
amplitude of 1.4% NaHCO response. The light rise was evoked by a
rectangular light stimulus of 10 min duration and 100 lux at the cornea. DC
amplification. For other recording parameters see the legend for Fig. 1.
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Fig. 13. Effects of an intravenous injection of 25
mg/ kg NalO; on the light rise in a mixed
breed dog. The upper and lower traces are
the light rise respectively before and 2 hr
after NalO; injection. Stimulus intensity was
10X 10% lux at the cornea. DC amplification.
For other recording parameters see the legend
for Fig. 1.
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Fig. 14. Effects of an intravenous injection of 50
mg/ kg NalO, on the light rise in a mixed
breed dog. The upper and lower traces are
the light rise respectively before and 1.5 hr
after NalO; injection. Stimulus intensity was
1.0x10% lux at the cornea. DC amplification.
For other recording parameters see the legend
for Fig. 1.
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Fig. 15. Changes of the SNP after an intraveno-
us injection of 70 mg/kg NalO; in a mixed
breed dog. The uppermost trace is the SNP
before NalQ; injection. Numerals left to ERG
waveforms denote time (minutes) after NalOs
injection. Stimulus intensity was 1.0 lux at
the cornea. DC amplification. For other
recording parameters see the legend for Fig.
1.
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Fig. 16. Effects of an intravenous injection of 70
mg/kg NalO, on the light rise in a mixed
breed dog. The upper and lower traces art
the light rise respectively before and 1.5 hr
after NalO, injection. Stimulus intensity was
1.0X10? lux at the cornea. DC amplification.
For other recording parameters see the legend
for Fig. 1.
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Fig. 17. Subtraction of the SNP waveform after
injection of 70 mg/kg NalO, from the SNP
waveform before injection. The uppermost
and lowest traces are the SNP respectively

_before and after NalOj, injection. The middle
trace is the waveform which was obtained by
subtraction of the lowest trace from the
uppermost trace. Stimulus intensity was 1.0
lux at the cornea. DC amplification. For

other recording parameters see the legend for
Fig. 1.
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Fig.18. Changes of the SNP during light rises in a mixed breed dog. Stimulus
light of 6 sec duration and 1.0X10° lux at the cornea was repetitively given at

1/30 Hz after dark adaptation of 30 min.
adaptation due to the repetitive stimuli.

The light rise was evoked by light
A black contact lens with an

artifitial pupil (6 mm in diameter) was placed on the cornea. DC amplifica-
tion. For other recording parameters see the legend for Fig. 1.
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Fig. 19. Effects of lensectomy-vitrectomy on the ERG in a mixed breed dog. A
black contact lens with an artifitial pupil (6 mm in diameter) was placed on
the cornea. A) The uppermost, middle and lowest traces show the SNP before
surgery, 7 days after sugery and 42 days after surgery, respectively. Stimulus
intensity was 1.0x 10 lux at the cornea. DC amplification. For other recording

parameters see the legend for Fig. 1.
the ERG evoked by a single brief flash (40 J).
show the ERG before and 7 days after surgery, respectively.
An arrow indicates the time when the flash was given.

constant was 2 sec.

B) Effects of lensectomy-+vitrectomy on

The upper and lower traces
Amplifier time

For other recording parameters see the legend for Fig. 1.
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Fig. 20. Changes of the SNP with an intravitreal injection of sodium glutamate
and an intravenous injection of NalQ; in a mixed breed dog. Numerals above

the SNP waveforms denote stimulus intensity at the cornea.
traces show control responses before injection.

The uppermost
The second traces show

responses 40 min after an intravitreal injection of sodium glutamate (45 mM).
The third and lowest traces show responses 30 min and 60 min respectively

after an intravenous injeciton of NalO; (70 mg/kg).

DC amplification. For

other recording parameters see the legend for Fig. 1.
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Abstract

The electroretinogram (ERG) and the drug-induced responses from retinal pigment epithelium
(RPE) were studied in two beagle dogs and 33 mixed breed dogs, to establish the standard waveforms
of these responses in the dog. Artificial respiration aided by the use of a muscle relaxant was estab-
lished to facilitate a reproducible and stable recording of the responses. The dogs showed the a-wave,
the b-wave, the oscillatory potential and the light rise but no c-wave in response to photic stimuli. A
cornea-negative potential, which was similar in time course but opposite in polarity to the conven-
tional c-wave, was observed, and was designated as the slow negative potential (SNP). The present
study shows that the SNP consists mainly of the large cornea-negative slow PII originating in the
Miiller cell and the small cornea-positive RPE c-wave originating in the RPE. Since the slow PII is
the major constituent of the SNP, presumably the SNP changes depend predominantly on the slow P
. Therefore, the SNP can serve as an index of Miiller cell integrity. The ocular standing potential
decreased in response to an intravenous injection of a hypertonic solution (Fructmamt Taiho Co.,
Osaka) (10 ml/kg/15 min), but did not change in response to sodium acetazolamide (Diamox®,
Lederle Japan, Tokyo) (25 mg/kg) or 1.4% NaHCOj; (0.56 ml/min/kg). Therefore, in the dog, out of
the three known drug-induced responses from the RPE, only the hyperosmolarity response is avail-
able as an indicator of the RPE integrity. The methodology in the present study allows stable record-
ing of not only the fast responses such as the a-wave, the b-wave and the oscillatory potential but also
relatively slow responses such as the SNP, and more prolonged responses such as the light rise and
the hyperosmolarity response, offering a layer-by-layer electrodiagnosis of the neural retina-RPE
complex.




