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In vitro ERG (Zx1 3 AR D2 E
M. RFRBICBITAT I/ 270 3L FRTAEROMKRE

FIRKFEFHIRBE R (EAE R RRBIR)
KEAX  E -
(REAN614F 5 F20 A £ A1)

TE/70 2y FRIERID S B, BB 7~ 4 ¥ > (kanamycin monosulfate, KM) ¥ & Ui
By ¥ <4 v (gentamicin sulfate, GM) MBI E JIZTRAMEELHABRE in vitro fEIEEX
(electroretinogram, ERG) D a i, b, @#EHE/NE (oscillatory potentials, OPs) # X U'—ERD EER
T cl % bR UTHRAT L7, IR (BB, RIEES X USiEs S5 3) % 2 0 BERA RN
imEEE L, BEEO pH % 8.0~8.212, ZTORE® 31+ 1°CIzHERF L7z, KM 0.1 mM T, scotopic
$ & U photopic b 7% o TNz OPs iZBEICE{L¥ 9, 0.4 mM TI3 photopic b ## & U OPs (ZE;EEZ
BHEL, IO AIEN TH 7. iz, a B L e iz 0.4 mM THELL eh o7, GM 23 pg/
mi (#0.05 mM) Tid scotopic # & Uf photopic b 7% & TNZ OPs i3 B EIZE/LE T, 46 xg/ml (#70.1
mM) Tl photopic b B & U OPs iZBEIZHIT L7, 72, a s GM 46 pg/ml TREE ¥, 184
wg/ml THEZ DIREIZEA L, TEABEHIRETER L e, c ML T3, GM 184 ug/ml Tl £ DIRIE
BEEICHEAL, FOESEBRRIPPER LS. LEOEEETHNTSH >, KR ERG oy 5 BVE
FEEE, KM Tt 0.25mM (#7150 ug/ml) TH D, GM Tit 35 xg/ml (# 0.075mM) TH -7z, KM
@ ERG 1237 % H/MEFRIBE (0.25mM) &, Staphylococcus aureus, Streptococcus pneumoniae % ¥
2R 5 KM OF/NEBHLE#EE (minimum inhibitory concentration, MIC) %##®8 L 7-. GM @ ERG
T B R/MERIERE (35 ug/ml) i, EREIAVICRIRE ¥ & B Staphylococcus aureuns 7 ¥ D 75 LGHE

% Pseudomonas aeruginosa s ¥ D7 7 LEMREICXT 2 GM @ MIC 2F5MER L 7.

Key words kanamycin monosulfate, gentamicin sulfate, albino rabbit,
eye-cup, electroretinogram, minimum inhibitory concentration

7370 ay FRFAEA (aminoglycosides, AGs
) I3, BEMIZIEA M T hA4 Y Y BEURHES
+<4 ¥ > (kanamycin monosulfate, KM) % &®D
MEEH»SFELT, WMEBY > ¥ <4 v (genta-
micin sulfate, GM) B U+ 7 I A v EDE
NLVRBEERA 2L, LHbERARY M vEE
TEOEANERBL T&L, GMIZ, & <1 Staph-
ylococcus, Streptococcus B & U Pseudomonas aerugi-
nosa (Ps. aeruginosa) 3L THEOLHEAEELY,

INETRBEMERCB LT HIBNEDBRER YioE
EEBITTVaY,

MESIRRREDBRBECBELT, REROLEB LU
RARA (ER - BETENZY) OR5ETIEbE
FOWMTENBELST S SEICEELZHER
S5, FLAERIOMFHENEANE S & CHETHEFMNL
R ARBRAARRE & ofRAREMIEERLEN
TV 399, ZOBIZIBEET 2 BRI 2 udFlo
BHEOERLZOEESME L shad, LR

Abbreviations : AGs, aminoglycosides; CEZ, cefazolin; ERG, electroretinogram; GM,
gentamicin sulfate ; KM, kanamycin monosulfate ; MBC, minimum bactericidal concentra-
tion ; MIC, minimum inhibitory concentration ; OPs, oscillatory potentials; PC-G, penicillin G.
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oy ORELHFENBECEL TR REERM AL

DNBRTH 3, FEFIC & 2 HEEEN LT 52
13, BRAEEFA, HEEREEND 2 CIEBIEEY
BELENDHB, T s>DHENEE L RETI R
L7 BT, MERCHCEVZHEHBELRET 20
HEELW, Lhl, ChoDiSEDhTLERER
FHREZEIBO THER D TH B L5 BEECM
AT, EREEFNRBEOEHASEEE (F1,
IO )y 2E@ LT, KETH in vitro 495
ERX (electroretinogram, ERG) & a ¥, b i, 28
B/ (oscillatory potentials, OPs) 8 & U—ZBDE
BTl cHEE2ZHIEELLT, AGsHIDS> b KM 8 &
U GM Iz 8 L I3 T AMBEE C L TR T2
ZEeli.

MEE L UFE

HE2~3 kg DEMABFR (FR) 9T 18E%
Rz, BEEAREETICTHEIRHEER-L -, R
HOERSE, BREER, EREE, BEhidxs
U ERG DE8EEM S L UK OLTIRE IEY &
FEfRTH -7z, RILFENH V2 NBERKE L THL,
KM (FilgH+~4 & VBIR® 1g (), BHEHE)
¥7:1d GM (REBHEARE Y ~ ¥ ~ 4 & 2 JFK 567
ug (Nffi) /mg (BKE), 7AVH v 2= v 7#t)
ERIVEIIICHRML, BUAEFIRINE D B 15 2
BRCHEHFEE BEERE 1.0x10-2lux, HFEHs
[ 500 msec DEFHEN) &3 ERG %, #0 3 5%
W EIRRIMYE (RBEEREE 3.3X 102 lux, HegEpsR
200 msec DIEFEE) 12k 3 ERG 28 7.

MERARRBE R A SRNBEED pH B & BB E: %
NENPH A -5 — (RBEHER, type F-7) 8L U
BEEE (Knauertt) W CEHRIL 72, BEEORE
% 31+ 1°CIcHERFL 72,

AFETIE KM BE % mM TxL, GM O5B&, 7>
IR A Y DT EDI 449,463 B L U477 & I TEHE
BEL, EXMEZECEEINL TV LB 2010
T, FAlE LT GMBE % ug (IHFR) /ml TRT
Tl EhERZ, 3EEOTS Yy~ on
BFECEEND LEELEE (FHOYr vy ~1
VHAFEEFA3ELT) OmMIZHBRE L GM BEE
EHE L oL FROICHE U T, FIAEKIFIMC £ 2 ERG
EOBES® grade 0~ 3 L. ZOBESE
b eTE, BHERIOERG X1 5 R/MEFREE
ERBEL .

5, FFETIE, GM 184 ug/ml (#70.4 mM) ¥
W 18 MR RRIRFES £ 10% 50~ Y YEE, /¢
Z74vAEBIZEBYRFEL, ATbFYYr e

A oRBEMBLE, XFEBRMBRC TERL .
158 &

RIS ERARNBEED pH 8 L VIREFLE
B INERTIEZE N FN8.0~8.28 & U300+ 3
mOsmol THD, KM 7213 GM ERFIZBLTHA
RTAWEBE CIIRUSINRERS O ERIE(ER)
HNizk E& o7z,

I. KM

IERERL I, »wTFICBWT L EBEOREE2E-,
Z OHEIFE ITIZRT.

b WBL T, 0.1mM Ti3EkZ< (1), 0.4
mM T SRAREYE I CHRIB BB ICIEI L 7228, b
JESEFIERCEE L Le»-7 (B2 A, 2 B),
MEWEOEERSBIC b EETEL, BT
Hotz (K2 A, 2 B).

OPsizB L Tix, KMO0.1mM TixZE iz < (H
3), 0.4mM Ti O, O, DIRBIZEEETL, O
TOESEBEIEEL 2728, MEEOERICL YT
OPs BIRICIB L2 (K 4), T2bb, E{Zr#lT
hot: (K4).

aFicEL T, KM0.4mM % TIRIEE L 'ES
BERIEECELE» o7 (B1~4).

KANAMYCIN
MONOSULFATE|

0. mM —/__\_
FINAL ;

e e

100V 200V
250msec
200msec

Fig. 1. Effect of kanamycin monosulfate (KM) on
the ERG of the in vitro eye-cup of the albino
rabbit. The a-wave and b-wave were unchanged
by 0.1 mM KM. Responses in this figure were
obtained from the same eye-cup. The upper-
most traces show responses during initial perfus-
ion with the control solution (Nagayama’s
solution). The second traces show responses
during perfusion with an antibiotic-containing
solution. The lowest traces show responses
after the antibiotic was washed out by perfusion
with Nagayama’s solution. Numerals at the
right indicate the time (minutes) after perfusion
with Nagayama’s solution or an antibiotic-conta-
ining solution. These hold in all figures in the
present paper. The stimulus intensity was 1.0X
10~%lux in the left figure and 3.3 10% lux in the
right. Direct-coupled amplification.
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2 cIRIZBAL TIE, KM 0.4 mM T3, # DiRIES
;Ulﬁﬁzﬁﬁ#tiﬁﬁ Ebshot: (€2 C).
. GM
9%%%utuwmuswfbﬁﬁwﬁﬁﬁﬁt
QBB EUATIZRT.
b#IZEIL T, GM 23 ug/ml TiHiRIES X UTES
BEIFREECTLERBME T TR Lsh 5T
(E15). 46 ug/ml TI3EHRIEEIC T b BRI 8BE
AETULRS, 2OEAEBRREECELLE, -7
(B0 6). 184 ug/ml TixFFRIBOLIZ T b ERIBLIC T
b bIRIBIZE L <ETL 28, 2OEAEBIEL
Lizmrotz (K7 A, 7 B). Lo bEREOELIX

7Y 3y FER O%E 493

SRR D BT ICER L,
72 (®6, 7A,7B).

OPszBIL Ti3, GM 23 pg/ml TIHIEIES & UTE
HEFIIEECELL -7 (K 8). 46 ug/ml TliE
OPs HRIEIT BB ITET L7zas, OPs [EABIF I EEI
ELah-7:(K9). 184 pg/ml Tt 0,~0,DIRIE
HETL, OPsTEABEIPRPERLAL(KT C). £
FED OPs £tz B O FER B IR L, Z{dm
WHTHo (E7C 9).

a WICBIL Tid, GM 46 ug/ml % TIRES & PIEA
BREIEL L 2o (K5, K6, K8, M9), 184
pg/ml T a FHRIBIEBEAL, 2 OJESBERIZEREI

EEIZB BTN TH -

___oouw

250msec

INITIAL BN
KANAMYCIN
MONOSULFATE

200,V

200 msec 2 sec
Fig.2. Effect of kanamycin monosulfate(KM) on the ERG of the in vitro eye-cup of the
albino rabbit. The a-wave(B), scotopic b-wave (A) and c-wave (C)were unchanged, while
the photopic b-wave(B) was slightly suppressed by 0.4 mM KM. The stimulus intensity
was 1.0X107% lux in A and 3.3X10? lux in the others (B, C). Direct-coupled amplification.
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Fig.3. Effect of kanamycin monosulfate (KM) on the oscillatory potentials of the in vitro
eye-cup of the albino rabbit. The oscillatory potentials were not deteriorated by 0.1 mM

KM. The stimulus intensity was 3.3 X 10? lux.

the left figure and 20 msec in the right.

The amplifier time constant was 3 msec in



494 K

ERULH, Zho0ECIENBEOBEREZ B
L, AN TH-1 (7).

FiocEicBL Tid, GM 184 ug/ml Tl % OIRIE
BEEICEAL, ZOHEAEREPPERL . R
WOBRICH YT L, cERTICELL, Thbb, B
{LIZRIMETH -7 (F7 D).

. XEIc & »\ERR (X 10)

GM 184 pg/ml (#7 0.4 mM) 7EF 18 ST, 3
BERY I IR, SMERE, WERNE, MR
BIUMBREBCTM s BEE 2@ b o0,

] %=

AR TR L7 ERG BB AR QRO RE R
T25DThHd EHETIE, TTHEFFM-LS
BEED pH 8B L UBEEOELOEHEEHRALTH

INITIAL

KANAMYCIN
MONOSULFATE
0.4mM

CRLBEHRH B, AR (KM BLUGM) HEINEEE
BORBEEERN pH B & VBEFE» HBERET
DEHEOHBENIZL X200, KFIZHT2
FUAEFITRIC & 5 ERG £k 13 pH 8 L VBRBFOE
LI EBRT A2 LD TIER L ERESNLS,

Wiz, ERG BB S B THIARID R L THE
DBETHECERL TV 20Er»MEE L 2,
KM 8 & U GM OERBHBO AIME T IIAEBREY (8
B 31+ 1°C, pH 8.0~8.2, {ERMMIF 20 4) Fcik
HRIICIZEEAEDD 272010 8 57, Fikf 5
DENEE A TERT O GM OFEAIR BRE R
WTOEREHBE2ERL 72 25, ERG RS (2
FRBHIA 15~18 23%) TIHRBWARMN GM BEE
HRECLEFEZHERREBETHD, FHE L mass
balance DRV & Eh - ERE L & RS L 7.
%7z KM 2B L T & ERG 50830 5 COTEFRERE 1L

20 msec

Fig. 4. Effect of kanamycin monosulfate (KM) on the oscillatory potentials of the in vitro
eye-cup of the albino rabbit. The oscillatory potentials were slightly suppressed and their
peak latencies were slightly delayed by 0.4 mM KM. Other conditions were the same as

in Fig. 3.

GENTAMICIN
SULFATE
23 pgAnl

FINAL

||00 ny 200 4V

S00msec 200 msec

Fig.5. Effect of gentamicin sulfate (GM) on the
ERG of the in vitro eye-cup of the albino rabbit.
The a- and b-waves were unchanged by 23 xg/ml
(approximately 0.05 mM) GM. Other conditions
were the same as in Fig. 1.

100 ¥ 200 ¥
500 msec
200 msec

Fig. 6. Effect of gentamicin sulfate (GM) on the
ERG of the in vitro eye-cup of the albino rabbit.
The a-wave and scotopic b-wave were unchang-
ed, but the photopic b-wave was slightly suppre-
ssed by 46 ug/ml (approximately 0.1 mM) GM.
Other conditions were the same as in Fig. 1.

o
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GENTAMICIN
SULFATE
184 pg/mi

100V
250 msec
200 msec

|200 Hv

20,V _Jeoopw
|sec

20 msec

Fig.7. Effect of gentamicin sulfate (GM) on the ERG of the in vitro eye-cup of the albino

rabbit.

The b-wave was greatly reduced (A, B); the oscillatory potentials were

suppressed and their peak latencies were delayed by 184 ug/ml (approximately 0.4 mM)
GM (C). The a-wave and c-wave were slightly enhanced and their peak latencies were

slightly delayed by 184 xg/ml GM (B, D).

The stimulus intensity was 1.0X 103 lux in A

and 3.3X10% lux in the others (B, C, D). Direct-coupled amplification was used in A, B and
D. The amplifier time constant was 3 msec in C.

20 ¥
20 msec

Fig. 8, Effect of gentamicin sulfate (GM) on the
oscillatory potentials of the in vitro eye-cup of
the albino rabbit. The oscillatory potentials
were not deteriorated by 23 ug/ml (appr-
oximately 0.05 mM) GM. Other conditions were
the same as in Fig. 3.

RHEh Ty, ERRES L CEREESR—T
HBI s, GM AR BERHREE2RTTHES
ERACHES NS, LinoT, IOHEENHEX
oz eif, ERGEEHEMECBVLTREED KM B
FUGMRBELAEERELZWE F CHERGMAE
B LIz EARZLT LY,

EEERD BRI U TEE 2 A FEE 28
RI2zLitdsd, ThETOREESHRSHET 2
HBEWHEL D, RFE TR L7 ERGORRS T
bbalf, b, OPs B L U ciiZ, ThrhEIR
#HE2'®, Miiller #1§2'™®, postsynaptic 7 FHEHHRT!®
BIVEBECRLEOOES KRBT B LARZLTE
L, EREIY, IOERE, STHEFIOFEERG I
T2 R/AMERIBE %2, ERGEBORBEH 10%LIH

WZEEE 2 (grade 0 HEY T 3) BRIRE » ERGIR
1EH 20% A E 40% R HITTT 5 (grade LWCHHET
%) REBE:OPHEELED, chEEHEELT
KM B LU GM BB X IZTAMBEER RS T
3, KfETH alE, b, OPs BXU cHDIEHEDD
B, & I b B & U OPs PRI LB BN
2RLYE. KETHEVEZKMBLIUGMICL 3 b
DEALIXIFERIBUC T b 3R T b IRIFFERR R IE
B(EHICHEE) 2Bl ZOHER, bESIV
OPs DIRIERZ & VI HEBRHEHEEL L THEED
KMBIUGM K X 2EMOFRECEBESRLICE
T, B KM ML TR s &, KM0.4mM Tid
AaEBI UV cREML AL (H2)DT, ZOE
ETREMREYS X UCREAR EEICERDZ RE
s LATHERLEEENE, LrL, £FI0.4
mM T bEB LU OPs REEHEBLZ (2,
4) OT, Zh oo ERG BROORECEET 2 BN
Br-orBnTikbyrREBEERERL s LR
bh3, TIEROBLKAIEEEES S, KM A
wEz2EEOESY (KM @ ERG ixxtd 3 B/IME
EHE 0.25mM, #7150 ug/ml) 1, #%E T2 GM D
#zh (GMOERG N 2 & /NMEABER0.075
mM, 35 ug/ml) ZEEAREVWE I ZHZ B,

WIZGM AL TEET 2, GMizR=v1) >~ G
(penicillin G, PC-G) (BIHE) BLUE7 7YY
> (cefazolin,CEZ) (%IIFE'?) WHARTbhEs LU
OPs DAL % LLEYEEE (46 1g/ml, 70.1mM)
(6.8 9)TE /I Liz. WA IZ,bHEB L OPs
ZEEE LSS, GM BB S L 28 EBE R



496 X

INITIAL

GENTAMICIN
SULFATE

46 pg /Ml
FINAL

Fig. 10. The retina of the albino rabbit 18 minutes
after perfusion with 184 xg/ml  (approximately
0.4 mM) gentamicin sulfate. Hematoxylin-eosin
stains. Magnification, X200. Explanation in
the text. G, ganglion cell layer; IN, inner
nuclear layer; ON, outer nuclear layer; R,
receptor layer.

PCGOB LU CEZOD ZFN S ICHE~NBLE > IT & L
%, %72 GM 184 ug/ml ¥iIIEFD ERG £ (K 7) 13,
PC-GY8 & U CEZWT & & iz X 5 %58IRI % OPs
WIHERE LW, Lkh>T, GM i & 2 B8,
& D AEELEE structure KB X EbDTHA S &
REEENS, FROAMERTIIGM B eIt EE
FLLBHe LI t»s, GM 2RAKBE LI
BEMEHCE b ERECETIEBENBOMIEESE
BEROLBLBEINPTVEEZ B, LizdioT, IO
B ERGHADI B bIF b iEEL L TR
HT20ONRBHRTHL LIS, £/, GM 184 ug/
ml (§90.4mM) T c HIRBREECER LD
O, TOHEABBIERL: (M7 D) DT, clEOBE
BRIZBEE T 2SI COM S b OBEEREESER S L

204V

20 msec
Fig.9. Effect of gentamicin sulafte (GM) on the oscillatory potentials of the in vitro eye-
cup of the albino rabbit. GM of 46 zg/ml (approximately 0.1 mM) slightly suppressed the
oscillatory potentials. Other conditions were the same as in Fig. 3.

EHEERE NS, 851, GM 2% lysosomes 2V~23 33 & (f
AZZVARMPIRVLWEIEEETA I L S TN
Bz AR LRI 1Z lysosomes®™? B L U A 5
SVEENBBECEETLI L0, BEERTR

CGM P B L IZTHEMEE2TET2HEE L Tl e
BROYEETHIZ»HENZ, 7180 EBRP 0K

IBECBEREC AT = v aREET A ERE e
RETNRETHBEbIE, LhL, BES®OER
REFFAWIIEMERICL 2 £, GM78.7 £g/0.1ml
THFEANEAN (46 xg/ml, 0.1 mM) »FEAE 65 H
BizBwidh clEzEksgRhoE I, KRET
DL L UVBES®OREREAbEEZ 5 L, GM
35 ug/ml ($90.075 mM) CRAEBEARLEFIESS
hzwnd, H20iddH-o7z e L TLEEMICEES
2T EwE#HEENS,

PLE, KIRTOBEE2b L2, KMBLUGMIC&
LHREANOHEHEI OV TREI L., KM Tl b B &
U OPs & & I L 7248, GM Tid & < iZ b EH#E
LEBL ., 72, invitroERG 248E L4 2R
GM OB REOBEI KM OZE 2 EE L2, I
B, O AGsEI(WZIE, N TIvALvy, TiAy
Y P) RELTY, Zho o *BREEY
MREEEIEEL L TRETTH S,

Peyman 52 0O#M&EMSHEL T, HTFHENICERS s
NIFAERNE 15 %I IR AR MR O tight
junction & TET 2 LRSI 1341, WMFHEMIZHES S
M7z GM B#IHIC i & BB E R MR EMR 2
BT DAREESTEET 5. £ 72 AGs FIOBIEHO—D
LT, 58 IMHREENFEE L 23100327 218
g iE, AGs Bz & 2 IR TOMR RO HBMWH
BEasnE 0 E ALY, UL, ERGZEHELT
EPERVZ VR EMREERROES Rk L 2w
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LENDDT, KIRO ERG B Tl GM O B
PHlE~OBEIZRETE RO, L L, BIFS 14
BREEFAVISEEERIC T, GM 78.7 £g/0.1 ml i
FAEREA (46 ug/ml, #30.1mM) # 30 BEBL -
BRI BLTh, AREREMEIERIELLasr-
REBMELLZ. O, FRTORES L UBB S0
WESHET 5L, GM35g/ml (0.075mM) ¢
AR 2 2 OB I AE I BER L WD T
Bront#EEINS,

—RBTICFEIRIE I & SR - R OB LR
TEESN, FRRESREL2EI o720, {EH
B T OEHEICR Y, £ 0B TEIHNTH 5.
LinL, EUHPSBRETH -0, *-EEOREER
s RGEICII BB ES TS & 2D, FEEY
BEEBLIUEEEZERT A Z L0k 5, ftsk,
in vitro BERICHE L, # OBAENZE LB & UEESERY
ZALOWME» S EMA, Zh S ORI /EmE %
BOIIREDE DD H B39, KR TIEERIGE IR
TERARORBOFMEEN L T20DT, L0
BIcEfE Loz, Ly b BRNMBERESR: LT
ERTHY, BRICEHRTE 2 -HIRBZED—BHR
BEO—DLAZEND ETITERL - EBRAEEEHE
#iE (ERG) WEHL 72. £ GM 184 ug/ml #
16~18 53 T EE R ERG Ebogii s h, Lid
INSDEAE TR AEN TH -1 (7). &5
AR TR Lo BER9 2 ER L /- LT, KERT
O GM 184 pg/ml #8IMNC & 3 ERG (bR LT
BENELEES EL 2R L, ERERICER
BOIRF & MR R L 72 £ v S RRET ik
ATHHBERIE 2 s h, WBER EFET

BB Al T o 1208, SEEAH XA
Mg, SEEKIRE, WEERE, MRMIRE S & UHRR
BB SEE£TD -2 (H10). ®LTEFT
O GM FRINC & 2 T #8974 ERG 2k (5~ 9) 1248
ED—BHEOMEEELRRT 4D THS I,
—7, Bl SO0 S, GM 236 1g/0.1 ml BT
RREA (138 ug/ml, #70.3mM) TiZEA% 14 B
HTin vivo ERG (a ¥, b, OPs BL U ci) &
HELZEVS, ©2ICHENEEE (138 ug/ml, £
0.3mM) © GM BN L TEEZBREDBME
EUAERELIZOTRELWLERRENLZOT, &
DBED GM DIRMBSEHTONIRETHS S,
Bdaom<, KM, GMz ¥ D AGsH Tz E&E
P~y Y UBEN R COBERORRSME L &
NT&EK, 29 L7z AGsHli X 2EHEMOBEM I,
AGSFINERBCER s TSI D Tr
<, FEBRAEH MBI RIEN ISR EE TEEL
BHISESAPTVALSHBE I h L HRL
L, BTRICE E, 25 L EE0-00 s HRRMES
TR AGSHIZ L 2 EBMHORRMBOMENBE L
BoTBY, ZOAICHEL THRES < DRI
RENTEI, L Db Sato®™®id 6 FEEED AGs
FlioksErey FOERBH L EERETHEKRES
HOWTHANEZS, GMIZL2ESHORENED
W, KMizkd2h 28815 LigML:. ERE
DEENEREE SHL O AGsHINEB LY ORED
BECHERREMICERL T 22 3R CITET
Zipht, Sato®DRE & AR TOEHE (ERG % 518
LA GM OEBEORE S KM 0 £ ikt
NEEV) L TEWE U AERE R 2 LR EEL VL,

Table 1. Effects of Aminoglycosides on the b-wave and the oscillatory potentials (OPs) of the albino

rabbit

Antibioti Concentration 0.05 01 o
ntibiotic ERG (mM) ¢ . .
Amplitude > — !

b-wave
Kanamycin Peak latency N N N
monosulfate ] Amplitude R ~ |
OPs Peak latency N N D
b-wave Amplitude N i W
Gentamicin Peak latency N N N
sulfate OPs Amplitude — ) i
: Peak latency N N D

-, amplitude was within 90-—110% of the control level;
J, amplitude decreased to 31—60% of the control level; |||, amplitude decreased to
N, peak latency was within the normal limit; D,

control level ;

309% of the control level or less;
was delayed.

|, amplitude decreased to 61—809% of the

peak latency
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KM 8L U GM I 8 X 1T HESICBE T 25
IO~ L KIRT OB S - et 3 5, UTRT
EREAZRRTEFR, BELUVAOWMTHRERE: 2
NENL1S5mL3.0mIBLU4.0ml £ LT, EASN
THER PRI T ERCEEL- D EREEL
B EDOTERIO TN FENBESHET 2, 27,
KM IZBAL T, Peyman 5* 3B @REE Huniz 18k
EEAT KM 0.5 mg/0.1 ml B§FEREA (8 0.5 mM
) #%in vivo ERG (a B L Vb %) B L VTS

OB CTOHRBCESRE 2RI - L BEL
72, & 512, Bennett 53R % AV -8 ER T KM
2mg/0. 1 mlAEFHEREA W 1mM) E->TH in
vivo ERG (a B L U b ) & o N KBERTRICRE
D S NE L E VL, B0 Peyman 590 %
ZRL7 LT, BECACIE KM 0.5mg/0.1 ml i§F
EREA 0.2mM) BELTHS S LEHRLTL
5. EFED Peyman 593 X Uf Bennett 50L& T
B—EH & L THFEOFLED shock absorber & L
TETw3LbEZ 6N, Ll THESHRLE
REERARFETO KM OFRR ERG 12857 3 B/MEH
BE (0.25mM) KHARPPEVELE ko RS
N5, £7: Bennett & IERIEEICEL TIE KM 0
HFENEAZ L LT 0.5mg/0.1ml (0.2 mM) %
HESET 305, Z OEEAMREORME (KM @ ERG 123ty
SR/AMEFIBE 0.25 mM) 2 & A NITE L CHRE N
H5DTHREVWrEHRENS,

Wi GM oW TahE, BACBIF2HRERX 20
HELHRINIBETFHNBEELSKE  2ROR
Buorindg, Thbb, GM OREMTFENEA
&%, 1) 0.05mg/0.1ml (KRB TiF 33 ug/ml, §
0.071mM) T3 % & T % Forster®?ik &, 2) 0.5
mg/0.1ml (KA T 330 ug/ml, ¥0.71mM) T
FFET 5 LIRET 3 Peyman ™R Ch 2, 7,
Forster IROBER N & 5. Zachary 523 HABRR
ZH\v in vivo ERG (b #), WRIRSEHIATR B X UL
FrEEZHELE L T, BA GM (Garamycin®) & k2
1R (GM 5% 118 TO)BIEERNE L LD 3,
GM 0.1~0.2 mg/0. 1 ml By FHEMNEA (67~130 ug/
ml, #7 0.14~0.28 mM) HTSHCHFES NI LBEL
Jo. BB, ZOWEVIBVT GM (Garamycin ®)
0.05mg/0. 1 ml B FEREA (33 ug/ml, #0.071
mM) #%in vivo ERG (b#) 8L UREFRICEY
RBEh ol Lif~Jz, #72, Palimeris 50356
KRE AVRIRFENHAR, in vivo ERG bE) 8
L UHERATR 2 518 & L T, HF GM (Garamycin®)
DO FAENEASTEEC B L1238 (GMB5%3
DHAETO) BERZBRETLER, GM0.05mg/0.1

i

x

ml B FENEAN (33 xg/ml, 7 0.071 mM) 13%¢c
BHok LHEE L. & 50, BRI IS L TIHER
RPEELREBEET L2 EBC AN,
GM 0.1 mg/0.1 ml B FEPIEA (25 pg/ml, £70.05
mM) 5B TH 2 5 L/, @22, KETHRL
72 GM DA ERG i ¥ 2 B/MERBE (35 1g/ml,
#70.075 mM) 1, Forster®MifD LD TLE (A
REEFVEMEERTIn vivo ERG B X U YE5EFR
B EHICEERRS R GM BE 33 ug/ml) 1213
B—ETaZeEELL, £77, KIEORE -
Zachary 5¥8 X Uf Palimeris 5D B 5 #1= ¥+ 2
&, GM 35 pg/ml HRAMMIED D T <, BHEHEC s
CTHHBECEEES L THESNLOTREVh
#HESN B,

177, Peyman RO & L T, Peyman 5035 E
KRER SRR CHEBANR B L UERG 288
ELTGMO0.5mg/0. 1 ml FEFERNIEA (330 ug/ml,
#90.71mM) BELEHFFSNI EHE LR, a1
Bennett 5*93E % 72 18 EEB TGM 1.0 mg/
0.1ml BETPAEAEA (330 pg/ml, K 0.71mM) Th
ERATRB LU ERG L6 EENTEL o zhotz
i, Peyman 5DOER%#E®L 2 LT, GM0.5
mg/0.1 ml BFAENEA (130 xg/ml, #0.27 mM)
%o TR LEOHEYE X L9, Peyman fR7%4
ETBZ 5 GMBFAANEAZ)Smg/0.1ml (RRE
330 g/ml(#70.71 mM), 38 170 xg/ml (%7 0.36 mM)
BLUA 130 pg/ml (£ 0.27 mM) )i, KRETRLE
GM ORRE ERG 2344 2 B/IMEREE (35 pg/ml, #
0.075mM) % L% b 2fETldH % 4%, Cunha-Vaz 55
BLUREYOF@mEZRICANNE, TAEDHEICS
T2 —HBECEIH 2 REFFENZ > OHANG
W, F7z, Payman 593 QERRICHEFERH &
7L, WTEERE%2 GM FIEEAEKTT, GM
DREEEE R RS T EHBEIISug/ml THE L
BRLZ, HoODEERTIE GM EEEAS 25 ug/ml B
£ 3 EHHBERNCREAOEENEL L LV,
5 9 HMEBERCHIEE = 25807 GM OR{ERE

(25 ug/ml) BARIZBITS GM 8 ERG 2#&fbs ¢
OBEEE (23 ug/mb) EML, HWEMC—BF
BRHBEI1cAHZS, UL, Peyman 595 GM
WIMOEHE s UTIRNERK E L T REYPY-9 L
FIE S N AEBREAERH OO L T, &R T,
R LEALRILEIRYEHANTWA L
15, AECOREEECHET 3 B0 T—&s—H
ELUTEHHBRE NS b i,

ELREOGM i L 2 EESEET 2mEL L
T, D'Amico 522 khid, BRFEREHOIEEER
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B4z 50T, GM (Garamycin®) 0.2 mg/0.1 ml B§F
EREA (130 xg/ml 9 0.27 mM) HSEHRE S X O
EEEEFIZBWTEBEMIIRNBOEL (REME
OHIE) ZBIERBILELI HAEEELTEL.

WEETO GM 2T 2 in vivo EERIZD WL TiRN
Br, ANSODRMERS L UEIFS DB ER

FEFERNEARUBE T ICINE, BRBIUE
BRAOWHTFENICGM EFEEEAL, 2 0OMES
## in vivo ERG (a i, b# B LU OPs) #®#iE L
LTRETL7E 22, GM 78.7 £g/0.1 ml BEFERE
A (46 wg/ml, %5 0.1mM) & L8 ERG i % 1648
FTARD TRBIEIIZ LA CBEEE 2o,
FLBHESVIGM 2 UM THERBE2HVTH
BBLUVEARRCHEFEFEMEHETL, in vivo
ERG (a ¥, b X U OPs) %45 x LT GM 018
(T2 14 B & TO)HEIEEM £ T L 728, GM 46
pg/ml (#70.1mM) 13 in vivo ERG (a i, b
L UOPs) OFEEFEEL 2ol Lii,
SEONT GM Iz BT 2 BREMEIXFRO % 1 & FHRERE
ThY, Lo THRBOKER2IHT20DTH 2
LA LTHN,

&z, GM BRY 2 EERIGAFIC DV Tl 3, (B2
OEFITHR -FRENTVWECMBESEICLH->T3
WiCKBlEN B, T7bb, 1) Forster?0-s9yR, 2)
Peyman?®69~68yk 35 & Uf 3) W& O 08 T H
3, MEMEIRAIZ OIRE IR L TRV 2 GM OiEFE
PEAEIE, 1) Forster?~2Jk T3 0.1mg/0.1 ml

(25 ug/ml, $#90.05mM), 2) Peyman?s9s9sn3yg7
4 0.4mg/0.1ml (100 gg/ml, #10.2mM) B LU 3)
HREEOPR T 1 0.2 ~0.4mg/0.1ml (50~100 wg/ml, #7
0.1~0.2mM) TH2, &I -HEERAROBETH
Wiz GM QRS FARBEIHE AR N M 13 Forster®™ ¥k Tl
20 ug/ml THB DKL T, Peyman®soss~eoim |3
8ug/ml TH 2, & 512, Peyman™ R3S FRHHRIG 5%
ELTHRT 2 GM O FARNEAE S & CIRNE
RREINBRE X 2 2h 0.04 mg/0.1ml (10 xg/ml
ﬁ(‘?0.0ZmM)i‘o’J:U“l,ug/ml THbd. LAk, 2hs3
ROBEC BT CMBERIEIZLELTH- 7223,
VTR L D LBEORITLHFRERLE TS, Ly
L, BROBE#E®T S L, & <1z Forster»~s
ROTT GM BELS, GM BRI & 2 EIEHEN 2 Hid
TPICHRICBH L LA EH T RETH B,

RMERBL TARTRL LA SN KM B
LU'GM @%’J\ﬁ;ﬁiﬁ%g (Zh#h 0.25mM (% 150
ug/ml) BLU35 ug/ml (#90.075mM) iz 8L T
REE L CEICHEN 2 RIEL 5 2 0B, HE
Bodfidicik s, 2207, UTXEEICET O BkIC

’

WTBKME L UGCGMO KR /NFEEEIL BE
(minimum inhibitory concentration, MIC) (ug/
ml) £#1F, FEO KM 3 LU°GM D ERG Io#fT 2
BROMERRE LB -3 T 5. KESNZ L 2 &, KM
D MIC (eg/ml) W& B Z2 1F Staphylococcus  aureus
(Staph. aureus) , Streptococcus prnewmoniae (Str.
pneumoniae) B LU Ps. aeruginosa TE#FHLZFN5
~10,10~80 B L U'>100 TH 3, £/-FRS™z L A
13" Staphylococcus epidermidis (Staph. epidermidis)
12392 KM @ MIC (pg/ml) 120.78 ThHa, Zh
SOMEICHER T 3 £, KM O ERG 233 2 B/MEH
WA (0.25mM, #9150 gg/ml) (¥ 1) L LD MIC
& DS Staph. aureus, Str. pnewmoniae, Ps. aerugi-
nosa B & U Staph. epidermidis Tt %241 15~30,
2~15,<1.5BLUVI 53, $Rrbb, KMO0.25
mM (1) &, Staph. aureus, Str. pneumoniae '
EERNLTRHIBERFNLBETE 24, b
aeruginosa WL TRIZIFENTHD L2 5, GM
D MIC (pg/ml) ix, KESYMCE 3 &, Gz Staph.
aureus, Str. pneumonige B & U Ps. aeruginosa =3
LTEENZFN0.025~0.5, 2.5~10 B L100.1~1
Thd. EI2FRE™IE LT Staph. epidermidis 1T
95 GM O MIC (ug/ml) 20.1TH2, ched
TERIF 3 &, GM @ ERG 12347 3 B/ MEF L (35
wg/ml, %5 0.075mM) (% 1) & 1520 MIC & Dk,
Staph.aureus, Str. pneumoniae, Ps. aeruginosa B & F
Staph. epidermidis Tk # h Fh 70~1400, 4 ~14,
35~3508 K 30 & & B, X 5T EM, P
aeruginosa 12353 3 GM @ MIC 8 & B/ EE B

(minimum bactericidal concentration, MBC) =
WTEHRE L, GM D MICs, (Ps. aeruginosa B 0
B0%DFEBERMELIET 2 B/ EXEE) B X U MBC,,

(£ D 80%DRE % 72 T B/ NEFIMWE) % & b2 12.5
pg/ml TH B Liidz, SERE2OHRE R ZIE, GM
D ERG i g 2 B/AMERIMEE (35 ug/ml, #70.075
mM) & Ps. aeruginosa 12343 % MICyB & U MBC,,

(&b 12.5 ug/ml) 2 RT3 (348 L2 3,
© %42, GM 35 pg/ml(#7 0.075 mM) (3% 1) 1% Staph.
aureus, Str. pneumoniae, Ps. aeruginosa 7z ¥ ODIRE
FNCRIE L 2 2 BRI L TRET L b ESIHE
NhRET 2 LHET B,

HIETERRPA £ O RECEE L CHAERIOB LR FAR
REXBL2EWNT, NAKOWFEREALS 52/
FHEFM L FERORNRE & O RS STEEFK
RN, 20 s OERBESESL HEFINRE S h
TV B200~10 L, HERIOB» DEERR
FHRBECHE L TREERSZVOSERTH B,
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EEORBIZL LTI, BFEFREEORAEREK
WESIL TRV ABEIZIE, GM O THEREREH 35
ug/ml(#10.075mM) ZBZ VLD IZFEEIANET
53, &5 CRABRSEEL T HECRLER
OIRNEBEL+ED2BHNT, RS2 EHRLELIL
T, MoPDIRED S L T, GM OHRAKRS %% 6
BT20o88 Lubr g, £LAEACY b
NVORBTES L UREHORAEER L LT, GM &t
#H (=Y YHR, 7 70AR) LBREEY) L0
AEEI R ERT 508 DR TH S,
 EHNT 212, KM O ERG T 5 B/IMERBER
0.25mM (#9150 ug/ml) THH, ZDEEIL Staph-
ylococcus, Streptococcus %2 Yzt $ 3 MIC 2 BB T
3. %7:,GM ® ERG icxt¥ 2 S/ MEREE X 35 ug/
ml(#0.075 mM) TH Y, Z DEEX Staphylococcus,
Streptococcus B & U Pseudomonas \Z3$ % MIC %
HETE, {bAT, KM B LU GM 3EENICIEA
L, BFREE L WHRETH B, & 512, Peyman 599D
WEMSHL T, KM B & U GM OEFIENES
SRS 2 THE T 2 0 M o I EESEHE
TOEMIAREEEEOZN L VFETH S LHITR
N3, ©z, FROESICES, & GM IZBRE
FREPBRIAED BT HFMC 8 T 2 Tk
W2 S NBANEFERTH S AR LT LN,
# E

KM 8 & 0°GM »HEIC 5 X iE T AMEE %, KR
FHERST ERG O a ¥, b %, OPs 8 X U— & DO HET
ol bIgEE LTREL, TIROKREEL.

1) KMBEMOBE, 0.1lmM TR bES LU
OPs i3Z&{t¥d, 0.4mM Tiz a8 L Uc B EA
Lidro7:23, b B LU OPs REECHEBLI.DE
BLUOPsstT 3 KM O B/NEREBEL0.25
mM Th-oTz.

2) GM IEM®OBE, bEs X U OPs i 23 ug/ml
TR T, 46 ug/ml TIRIBEIZRIT L 72, 184 ug/
ml TREC DEIREL BB, a B LU el
DIFEHEE AL, a s & U c ROEABIL
DRVEEL 72, b B X OPs 2T 2 GM O&/IME
R IE 35 ug/ml (J90.075mM) TH-1e,

3) GM 184 pg/ml ¥ANT I, AT#EHI 4 ERG Z{L %
W feH, NEMICEEFEERE L Er o7,

4) BAN7 b BT 5 GM IR TP
eIt HI W BT FHEIC 81 5 IRPIENTIC A
ZohnBNEHERTHE EARENS,

i 33
a2 5 s, MY, HEMEEBD & U7 BRI

x

RSB EEOREABT LT, H80R, @EHLy
0 & L 72— R B, R EAD P R R
ES e o I AREN BRI RS T S B, moy
EREICEHLET., $LBHBREROERC BT
WE L ZKFE TR RS HERE OB L 2T,
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Abstract

This study describes the effects of kanamycin monosulfate (KM) and gentamicin sulfate (GM)
on the retinal activity of the albino rabbit. The posterior half of the eye-cup, consisting of the
retina, choroid and sclera, was mounted between two chambers (the vitreal and scleral chambers).
The bathing solution, in which the antibiotics were dissolved, was maintained at 31+ 1°C and pH
8.0~8.2. An in vitro electroretinogram (ERG) was used to study the a-wave, b-wave, oscillatory
potentials (OPs) and c-wave. The scotopic and photopic b-waves and OPs were unchanged by
0. mM KM. The photopic b-wave and OPs were slightly suppressed by 0.4 mM. These changes
were reversible. The scotopic and photopic b-waves and OPs were not deteriorated by 23 4 g/ml
(approximately 0.05 mM) GM. The photopic b-wave and OPs were slightly suppressed by 46 g/
ml (approximately 0.l mM) GM. These changes were mostly reversible. The minimum
concentration affecting the ERG was tentatively defined as the mean of the minimum concentra-
tion needed to change the ERG and the maximum concentration which did not induce discernible
changes. The minimum concentrations affecting the ERG for KM and GM were 0.25 mM



(approximately 150 yg/ml) and 35 yg/ml (approximately 0.075 mM) respectively. The minimum
concentration affecting the ERG for KM was higher than its minimum inhibitory concentration
against Staphylococcus aureus and Streptococcus pnewmoniae. The minimum concentration
affecting the ERG for GM was higher than its minimum inhibitory concentration against
Staphylococcus aureus, Streptococcus pneumoniae and Pseudomonas aeruginosa.




