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1. % JOERGE#HE

20CD R 325 ERG % E08% L 7=, ERG FieRiF 4 5 R EE 3 L
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JVA/DERBOEIBIUPE2F ¥ YA NVICERETRANL
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SRR TIEH 55 3 T H o 7. TIBEOERE % — 4.8log & 1) Il
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) OB IERITHIL LG, MIEEANET I REVv Z Ok
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Fig.1. The ERG intensity series recorded after a full dark
adaptation for 90 min in a cat. The upward deflection indicates
cornea-positive. The maximum stimulus intensity of full-field
illumination was 300 cd/m% The photic stimuli of 10-msec
duration were repeated every 2 sec. The number of averaged
responses was 10 at dim stimuli and decreased down to one at
bright stimuli. The stimuli occurred at the beginning of trace,
as shown by a stimulus marker at the bottom. These
recording parameters also held in all other figures where ERG
waveforms are shown.
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Fig.2. The ERG responses to -3.9 log stimuli every 2.5 to 5
min after the offset of 5-min bleaching light.
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Fig.3. The ERG intensity series recorded every 40 sec starting
from 25 min after the offset of 5-min bleaching light.
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A5 A TE SR 90 3 U OB Lian, TBOEH
AT IOV C OBREOREIHEA L 270 I BICimER S
AR ISR L o 72, 2 O R YRR O TR R RHOL
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1. o hBEIEGZICER T 2 EReEEr By TR L
7= STR

90 43 DRENERS 4 (B8 — 5.8log O HEFIMOE % F VT STR %
8L, KWTHFBRAEEHV TRREEHE % — 5.8logd
& —2.8log ¥ CEAL S TERG 2Tk L /2. B UIRAE— 5.8log
DEEHEEEEVCTSTREREL, TORIEZDD
1= — 5.8log @ E R BOE % AV TRRER L 72 STROIRIE & Ll L
eI n, MBEOREZIZIZALECH 7. ZOFRPLID
e TS O NERGIRAE IR A e v e # 2 7. T ORICHREN

10 msec 10y
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Fig.4. The ERG intensity series recorded under fully dark-adapted condition in response to blue (Kodak wratten No. 47B) () and red

(Kodak wratten No. 29) (B) stimuli.
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The ERG intensity series recorded every 1 min starting from 22 min after the offset of 5-min bleaching light in response to blue

(Kodak wratten No. 47B) (A) and red (Kodak wratten No. 29) (B) stimuli.
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ot % B TRISOETHE % — 4.4log 205 — 1.8log F THEIL & &
TERG #54% L7-. M4 LREOFETEHER (B144) ok
BRIBOE (M4B) & HVCEEELAZERG 2R T, FRAML
(W4A) Tid—4.8log 5, FREBHEE (X4B) Tid—3.9og H
5 STRASHEL Lif®, HIMORIARE % 8312 2 04RIBIZE K
L7z, FaiSE (044) Tid—3.4ogh b, REHIEE (X
4B) Tl —2.1og 2*H b ATHIL LIAY, S5 ICHIBLREZ
B2 F DIRIEATHE A L7220 IS STREAHR & o 72,

2. BBEEIBETR IS A T 2 IERE IO E v THIEOEE
B2 8 € TE L 12 ERG

FRETF 2300 #HEH, 300cd/m*? HEFRE % 557 MR
$L, Bl EHERIEG %G LT, 2050k TREOIEGIK
MEDFRAEE LT~ 3.90g P EBEHEEEHVTHEE 2o
TB R 2504k L 7. 220 DA b #1435 F il i
Yo% H W CRIBOGTEEE % — S.4log 26— 2.1og F TEALSET
ERG % 38k L 7=, FREJIHOEIC X % ERGOit#ks LT o<

Y

50 45 40 85 80 25 20 45 10 05 00
Stimulus intensity (log units)
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Fig.6. Voltage-log intensity curves made from the date shown
in Figures 4. and 5. The left and second left curves (@) pertain
to the STR to blue and red stimuli, respectively. The second
right and right curves (BR) pertain to the cornea-negative
response, which is shown in Fig. 5, to blue and red stimuli,
respectively.

i ok, BUSEMETIZ0SHER, 300cd/m*dHEHEE
Y& 5 HEBET L, FORICEIEGRZBGL, 2050 TH
MEDNERIREE DIRHE & L CHIBE — 3.9l0g O A A B E F T
BB Lo TV AL £ L. 2200 AD b 154
AR AT E AV TSR % — 2.0og 225 — 0.3l0g T
L& TERGH#EH L. FRILIFRGRBECLS
ERG # #4535 A 8- MR QN IRIEDIRIE L LT —3.9log D H
BRIEEE AV TR L -ME L 4% » Ty DBEKEOIRIEIX I
ERLTH-720T, FEUEETAVvige L REaiiotz
B 723 & TR O NEEIREE (CHLE v e F Xz E5IC
LEOFETEHESR (X5A) FAERERHEE (M5B) 2HVWT
S04k L2 ERG 2R Y. HRMEE (M54) Tix—32logad b,
FEMESE (U5B) Tid— 1.8logh bHIEE 4o Ty 5 MK
HAHE LIRS, HIEOEHE 22 0RIBIZER L.
FAHYE (Z5B) TiE—0.7log A b Bk AT B Lk,
0.3log TH& = DB EEOIRIFA 24 H R LA/ 0 B E 2
D TVA BRI REREE & - 7.

3. STRI & UHE B LIRS 12506k & 1B BEME IR OIRIE - H
kTR ABE M

M4 B LU LBATF— &% b &I /Er L7cHIR
B2 IZE8% L 7= STR, 3 & SRR Rl 1 FR Rk L Ao ik oo
TR - SUHOERRE HR 2R T, 4o R D 5 IS RENRS
B O % VTR Sk L 72 STR,  WENHRS A2 (o AR R il

Table 1. Difference between the thresholds to blue and red
stimuli for the STR and the cornea-negative response

The difference (log units) for

Criterion voltage (V)
STR  The cornea-negative response

5 1.30 1.28
6 1.28 1.26
7 1.25 1.25
8 1.24 1.20

The log difference was calculated from V-log I curves shown
in Fig. 6.
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Fig.7. The ERG responses to -4.1 log stimuli every 4 to 15 min after the offset of 5-min bleaching light before (A), 90 min after (B) and 16

days after (C) an intravitreal injection of GABA.



36

A B C
B8 ey gy T e BB
65 65 T T 65
62 6.2 -6.2
58 5.8 5.8

-5.85 -6.5
-4.8

-4.4 -4.4

-41 -4.1

-3.9 -3.8

-2.8 28

Stimulus intensity (log units)

AT

=
T

1.8 -4

0.7 ~J
. \

“_muc 10 msec

-0.7

Y
o

-5.5

-4.8

-4.4

W

-3.9

-2.8

-1.8

0.7

T

10 pV(=-3.9)
10 msec 100 uV(=—2.8)
100 msec

Fig.8. The ERG intensity series recorded after a full dark adaptation for 90 min before (4), 90 min after (B) and 16 days after (C) an

intravitreal injection of GABA.
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E3E-F L7, BIEGH RS 1A STRIGFEERED
BETHDY 0T, ZORE,EELEHRICHFBINLE
PEIE EPEIEIEHS T 5R8k S LB STR & FARICHHMERIGE TH B &
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1. HBEJCIRETE IS N M 21T 5 GABA DR
20 pmol GABA OREFHEMNTEAR, EAEHKS L UEAL6 H
BITEREO T CIOSHE L. Bl & & 300cd/m? 0 &4l
3% 54 TIRET L AR RIS 2 BB L C, 25~50Ic—
EDRE— 4.1log D AEFBETERG 2 3k L7z, 7L
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iR e R RGN AEEEEE L. $2GABA
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RREAD S 16 B (D70) TlRileaERH%ICRHEINDIE
RO R L e o 72, 7275 L GABA RS FAEMIE AT
(F78) EHBLTIOREREHETELTHE LK, €D
RIBIEES L. E7-270 @A S BB LIED 2B OIRIE
b GABA DTS FRPIEAR (U74) & HBL TREs L7z

9. BENEIGRICERER S 1B STRIZH T 5 GABADRH

M 812 20 xmol GABADTE TEMIEAT (H8A), EAS05%
% (M8B) , BIUIEALI6EH (X8C) 129053 DRENIE I H
WL % — 6.8log 2 5 Olog ¥ THL & & TREsk L 72 ERG Hk
BrkRT. GABATEAAH (M8B) WIIEFIILHICESHE S
3 STRIZMES L7=. T72GABAEA 0, (H8B) TIdiEAR
(0 8A) |2t~ B34 B — 5.5l0g % & — 2.8log DFLE T b I 4k
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fr e LORERE XM, EiTW30ERMICEE ST
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R EE A FIPCERG 2 E4k L, £ OBBEOBED
5 DOMFEMEMEOIKIZaETH S ) LE LD, Schweitzer
59 itk Mo v ¥ a—F —iT L A MEEEEE A WIEIEEE
3 BEBLIE A C I & Bl S B B AR £ BLER L 275,
COBUEOTAICHMLTIRES 222 ETLHE L.
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ERG #84k L7, ZoFETIRBMd ks ciifkaehbi
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Abstract

Clinical application of the scotopic threshold response (STR) of an electroretinogram (ERG) has been greatly anticipated
as useful in the evaluation of the main affected sites in nyctalopia and chorioretinal dystrophies, and in the elucidation of their
pathophysiolosy. To record the STR, however, takes a long time because a full dark adaptation is required to testing, which
makes the STR less accessible in clinics. A cornea-negative response, which is elicited at relatively early stage during dark
adaptation after bleaching light, is similar in waveform to the STR. If this response is truly the STR, clinical application of the
STR would then become practical. To examine this possibility in detail, the characteristics of this response were compared
with those of the STR in cats. In a fully dark-adapted condition, the STR appeared at a -6.8 log stimulus, which is dimmer than
the threshold of the b-wave by 2.0 log units. As stimulus intensity increased, the b-wave appeared, became larger and
eventually obscured the STR. Fifteen min after the offset of the 5-min bleaching light, a cornea-negative response similar in
waveform to the STR was evoked by a -3.9 log stimulus. Recordings of the ERG intensity series starting 25 min after the
offset from the bleaching light first revealed a cornea-negative response similar to the STR at a -4.8 log stimulus, and then
increasing the stimulus intensity evoked the b-wave, which became larger and eventually replaced the cornea-negative
response. From voltage-intensity curves of the STR and the cornea-negative response, each in response to red and blue
stimuli, the log difference between the thresholds to red and blue stimuli for both responses was calculated at criterion
voltages of 5, 6, 7 and 8 x V. The log difference of the cornea-negative response was nearly equal to that of the STR.
Therefore, this cornea-negative response is presumably rod-driven as the STR is. After an intravitreal injection of y -amino-
n-butyric acid (GABA), the STR and the cornea-negative response under study were simultaneously abolished, a larger b-
wave appeared and the a-wave was not affected. These results indicate that this cornea-negative response, which is elicited at a
relatively early stage during dark adaptation after bleaching, is truly the STR. The present study provides a new, convenient
method of recording the STR, which has previously been very time-consuming and thus difficult in clinical use.




