Effects of Antibiotics on the In Vitro ERG
V .Investigation on the Human Eye-Cup
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In vitro ERG 12§ 2 fiER| DR E
V. ABIZBITAHE

FIRFCFE LI ARB 2 (AT | SRR #%)
Al N = -

("FEFN614E 5 H 20 2 14)

~=v 1) > G (penicillin G, PC-G) » bV WA, Fah4 v PCG, ZuFHvYrih)da
(cloxacillin sodium, MCIPC), R i~=3Y 4 bV 7 A (disodium sulbenicillin, SBPC), &7 7V
Y >+ Y74 (cefazolin sodium, CEZ), #iEEY > ¥ ¥4 ¥ (gentamicin sulfate, GM) # & Uk A
RvA ¥ MY L (fosfomycin sodium, FOM) #S AR B L33 AMBEE %, in vitro fHEE
(electroretinogram, ERG) @ a i, b, EEIE/NE (oscillatory potentials, OPs) B& U c i %
B UTHMET L 72, TR (R, WRigiEs & el ok 3) 2 2EoBmnsscEs L. B
WD pH % 8.0~8.2, ZDRE % 31+ 1°ClefERF L7z, PC.G 7 1V 7 A 1 mM Tid OPs i3 BIRICHE
BRCHIIL 7z, 7a s 4 > PC-G0.85 mM Tl OPs 8 & OF ¢ i IIT L 7228, b iRIBIZ e L A AL 72,
MCIPC1mM Tid b8 & U OPs IZIEE R L7z, SBPC1mM Tl a i, b, OPs B L U c iz FE
BoEbosdoiz, CEZ1mM Tk OPs i3 BIRENHEI L7z, GM 184 pg/ml Ti3 b BIZEH 5 5 1255
L, OPs [HRUBRFIAER L 722%, a BB L U c BORIBIEPLREAL, a BB L U cHOTEAERILTH»
WHER L. FOM1mM Tit a i, b, OPs BL UV c BRERBCEL L 2o o7, WA, FRTOAR
B BRI IRE L ABRREIC BT B REICEIEIEL .
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BRI TENCER, FERREAT 2 HEsE
Ha&n, 2OBEERRENTO®, & 512, EFEE
i & FHRIFOPUERORE FHRNES & OB
EHOHETFHENEADA LD SHRWTH2 L nbh
200 HEERA A DEE L LT, HiAeR 2 By
BN E T 2 FiEnERE 221200, BT 248

Bl TRELHEFBEORENEK L & h
foroe EEY, BI~IVIRTOEBWT, FiAERIO
B oEESWTHRNBER2RET S22 EN
12, =y Y R (penicilling, PC #), t77oAR
Y > %'¥ (cephalosporins, CEPs #l), 73/ 7V av
F 319 (aminoglycosides, AGs &) # & UHEEHI
D3, ERFEORKEZHL, InsDOHEHIMEK
FHEBIC B XIZTRAMEE % in vitro FRER (elect-
roretinogram, ERG) 2L L TR L. —7,

AGsHID IS A7 = vBRCHVEIEE2E T
AR IC BT, & WIBMER TIIHERE
DBAFZEREGT I2HEPICL T, EBRRES
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Abbreviations : AGs, aminoglycosides; AMPH, amphotericin B; CEPs, cephalosporins ;
CEZ, cefazolin sodium ; CFS, cefsulodin sodium ; ERG, electroretinogram ; MCIPC, cloxac-

illin sodium; OPs,
disodium sulbenicillin.

oscillatory potentials; PC, penicillins; PC-G, penicillin G; SBPC,
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atory potentials,0Ps) B8 & U c g %88 L LT, 758
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HRE L UFE
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b B & U c I R EFEIESS (H4LE, RDU-5) 8
W, BIEERE 3.3X10% lux, HHEERERT 200 msec O
BRI & D TSR TEOE L Je, F o [RRFZ OPs
ZBEES 3 msec DATHIGIESE (AANE, AB-622M)

%W TER L 7o, ERG o LA & iR el
T BT REIOBRE Y BT 5.

FEAREEARNIREED pH B L UREEE %
NEN DH £ —F — (EBHBYERR, type F-T) 8LV
BEFE (Knauver #) W TREIL,

PCHl: LTH, ~==%Y ¥ G (penicillin G, PC-G)
FrY YL (PC-GF Y7 A®I000 FHA, Sigma

A

PENICILLIN-G
SODIUM 1mM
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Fig. 1.

S

20msec
Effect of penicillin G (PC-G) sodium on the ERG of the in vitro eye-cup of the human.

), 7uh4 > PC-G kR 7ah (> PC-GHg
IR®30 JTE, BIREE), su Xy Y vF by

(cloxacillin sodium, MCIPC) (X t > ) > S®25)
mg (Ffff), BBREMEIBLUALR=v ) F LYy
2 (disodium sulbenicillin, SBPC) (V 3+ U > ®2
g (ofi), HHEER] 2ERL ..

CEPsHl& LTk, 77V 4 Yo L (cefa-
zolin sodium, CEZ) (v 7 7 A< > ®1g (FIfi), B
RER) 2R L.

AGs Bl L Tix, WBEY > ¥ <1 ¥ > (gentamicin
sulfate, GM) (REMZEEAMBY > ¥ ~1 v L EX
567 ug (JIff) /mg (BAKY), TAVH 2=y
) BAWL,

Ele, fUTHKAKRTA > F Y7L (fosfomycin
sodium, FOM) (& 2 £ 3+ >®2¢g (F1ff), BAGHE)
AL,

PUAEFIBE 2 BB T O mM THRREL .

R &

MEAR R AR NZIER O pH 8 & VBBERE
I IEHERA CIEZF 2 8.0~8.2 B L 17300+ 3
mOsmol TH D, FUAKIFIMIEERTIZ BT HEKE
THWRBETEELSIWERDOERE (LE)
PIC & ¥ o7,

I. PCHl

1. PCGHrYwa (M)

A& 1mM T, OPs ZBIREIZZ L <L
2, al, bEB U cEIZMIBL 2 o7, BLIEHE
W TH -7z,

B C

-1k

_l 300V

2 sec

The a-wave, b-wave and c-wave were unchanged by 1.0 mM PC-G sodium. Numerals at
the right indicate the time (minutes) after onset of perfusion with a control solution
(Nagayama'’s solution) or 1.0 mM PC-G sodium. The stimulus intensity was 3.3 X10? lux.
Direct-coupled amplification was in A and C. The amplifier time constant was 3 msec in

B.
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2. 7usq > PC-G (H2)

A& 0.85mM Ti3, OPs 5 & UF c IIZIRTT L 7243,
bEOLAMALL., aHIEEBCEEDb Yo
r. ELITIHATH - 72,
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NLEEIEDb >R o7,
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tight junction 2 TEEL > 3 L#HES N5,

B I~ DRES & UKF 62090 #E 128

J 300uv
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Fig. 2. Effect of procaine penicillin G (PC-G) on the ERG of the in vitro eye-cup of the
human. The oscillatory potentials and c-wave were suppressed, and the b-wave was
enhanced by 0.85 mM procaine PC-G. Other conditions were the same as in Fig. 1.
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Fig.3. Effect of cloxacillin sodium (MCIPC) on the ERG of the in vitro eye-cup of the
human. The a-wave and c-wave were not deteriorated by 1.0 mM MCIPC. The b-wave

and oscillatory potentials were slightly suppressed by 1.0 mM MCIPC. Other conditions
were the same as in Fig. 1.
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Fig. 4. Effect of disodium sulbenicillin (SBPC) on the ERG of the in vitro eye-cup of the
human. The a-wave, b-wave, oscillatory potentials and c-wave were not deteriorated by
1.0 mM SBPC. Other conditions were the same as in Fig. 1.

CEFAZOLIN
SODIUM 1 mM
CONTROL

z.oo vy __J 40 ¥ __] 300,V

200 msec 20msec 2sec
Fig5. Effect of cefazolin sodium (CEZ) on the ERG of the in vitro eye-cup of the human.
The oscillatory potentials appeared to be selectively suppressed by 1.0 mM CEZ. Other
conditions were the same as in Fig. 1.

GENTAMICIN
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184 pg/ml
CONTROL

|200, __] 20,7 00w

200msec 20 msec 2sec

Fig. 6. Effect of gentamicin sulfate (GM) on the ERG of the in vitro eye-cup of the human.
The b-wave was suppressed by 184 xg/ml (approximately 0.4 mM) GM. The amplitudes of
the a-wave and c-wave were enhanced and their peak latencies were slightly delayed by
184 ug/ml GM. Other conditions were the same as in Fig. 1.
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BB b, KB TOTAEERMT £ %5 ERG &£1bid, v
HLpH BEBEEOEECE LV EBIN S,

KO EERZ FGRE 31+ 1°C, pH 8.0~8.2, {FH
B 15 43) FCiE, IR0 ImEN» SHL T, &KiF
THET L 2 PIEAI T O T L BRI I3 L 2
BEETZIZEALERINSIZ 122, 2281
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b, H—OERRL LURGEEAVEDT, 1~
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BEAYEELI B LW ZOEEERL T, £4F
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in vitro ERG 2B L L T&HARIC & 2 AHESE
PREL, HERRENRL LALE I ~IER 0%
BAE S & KA 20 DFER L - ER T 5, KR
DFHED 5, PC-G1mM FINTIi3 OPs OEIRAET
2RO (1), ShIEPHIFPOFRRIRTORE I
EMIE L 72, &7 CEZ 1 mM I0TIE, OPs 0 &R
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®(FE6), ZRIFFIEREORBIRTOREITIEFN
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SEEDIEITIZIENIET 2 4D THD, LikdoT
FUAERIOE R L 20 HFEETH 3 in vitro DR
HEBICHET 2R ) CIHBEBREEO X 7 = v aROE
RIGEBREECEZzABES L VLRSS, L
L, BEERTIIHBREED A 7 = v BROGH
FRAECES T 29 L2 BETCERVIL 2R
WZBARETHSB,

AR (B I~VHE) Ox-2B00, FEFIOBRRN
BEICIEL, @\ L TESRFERBE »RET
LI EIIHD, FABLIE DT, BEAER in vitro
ERG 1252 28013 AR & RAR & DR THtisos &
chonfzl s, RRREROEERROER
AESERINCIEA SN THRBIIEVWEE L2, #
IT, KRIRBERRE L2ERICBE LT, ERG e
B/IMERIMBE 2 ERG EBOREE» 0%BLIRIC & &
£ 5 RHIRE £ ERGIRIESS 20% LA F 40% % #1585
THREBE - OFEELED, HEREESIZRS
TELHTHAIRMELE L7, HEKFER 81 IBEx
RELLE I~V ODE (SHEOTER) 84
VX SOFER FOM O A) %23 LIz, &H4ERH
ERGIZEZ 2 BEBOBMER2F 1 CFRT. 4k, B
~IViRIZB T, KR in vitro ERG D a ¥, b, c
5 £ U OPs % MABFMSHEOEIE & LT - 703,
ERG iz ¥ 2 B/ MERBEORE Z M > T £
DFELDD 5 5 &L OHAEFNIN L TR b HBU RIS
L7zbd (R2) 20 L LTHW:, EBOME (&
1) 5 SBPC D ERG iz ¥+ 2 S/MEBEBE L2

‘J3oopv
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Fig.7. Effect of fosfomycin sodium (FOM) on the ERG of the in vitro eye-cup of the human.
The a-wave, b-wave, oscillatory potentials and c-wave were not deteriorated by 1.0 mM
FOM. Other conditions were the same as in Fig. 1.



mM (#7920 xg/ml) TH Y, EENRLTHERDS
LTRELEBETHEDT, SBPCOMEII52 2
BRI IASOWMEHDI b TRLFPULBENS,
—7%, 7 &7V > B (amphotericin B, AMPH)
DERGWNHT2B/NEMBEIXSuM (#2.8 g/
ml) THY, FEHNRALTEADS b TIIRLER
ETH20T, AMPH Oz 5 2 28803 <, #
DRABRSICIEERXBET 3, & 51, K 59 DiiE
(&1 *E0) »5, FOM @ ERG 2333 3 B/ MERE
B 7.5mM (#91400 xg/ml) THYH, SBPCHZh
2 LEb2ETHEDT, FOM OEHEIC S 2 388
BHOH C DFEFNTH L ToR I BLELBINL A

FBIELTHL.

EF, WEMES L UCERERNEDERICL 5T
13, MEFRIOHFERNEA £ 72 SRR & mise
HATT 2 FUERIDIRAERS & DRSS S5 e 2 |
TETw2. Lol, AEHOBEN» OEELETH
NRECHELTEREZERS 2D BERTH
BT @Rz, MENS X CEESIRNAICNT
ﬁ&%Uﬂ%%u%bf,%I~WﬁW%?@Wﬁ
A SMODRERE & VR ODRE ¥ HE L 1
L?,%%@Eﬁ%ﬂ?l~mwﬁﬁubtorﬁ&
3,

I. H4&FREDORE

Table 1. Effects of nine kinds of Antibiotics on the in vitro ERG

Antibiotic Ci mM Ce mM Cs mMm (ug/ml)
Ppeai(c;i)llin-G sodium 0.1 0.3 0.2 (7D
(CI\I/IO(Z,(IaPCCiZI)Hn sodium 0.03 0.05 0.04 (19
%ilsgcibd(i:t)lm sulbenicillin 1.0 3.0 2.0 ( 920)
%}f:%z)olin sodium 0.1 0.3 0.2 ( 95)
%ésgl)lmin sodium 0.1 0.3 0.2 ( 111)
I%I\r&a)mycin monosulfate 0.1 0.4 0.25 ( 150)
(ée:l{}[t:fmicin sulfate 0.05 0.1 0.075 ( 35)
Fi}gsﬁr)nycin sodium* 6.0 9.0 7.5 (1400)
éiﬁgggiﬁrmi“ B 0.001 0.005 0.003 (2.8

(with 81 eyes of albino rabbits)

C: indicates the maximum concentration which did not induce discernible changes in the
ERG; C; indicates the minimum concentration needed to change the ERG; C; is tentatively
defined here as mean of C and Cz; Data of FOM™ was taken from Yonemuras'.

Table 2. ERG components vulnerable to antibiotics

Antibiotic Vulnerable components of ERG
PC-G OPs

MCIPC b-wave & OPs

SBPC b-wave & OPs

CEZ OPs

CFS OPs

KM b-wave & OPs

GM mainly b-wave

FOM b-wave & OPs

AMPH a-, b-, c-waves & OPs
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L AEMDREN LI EVRYITIRHBH, ik
FOBREFERICLIRREOHEBLHETH S, M
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HEERARCBOTEEOEVWERE 2 EE Lz L
T, LBARY ML EET2REEORER (B2
SBPC,GM % &) 2 B —RIRETRETH B, ¥ 612
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fEERRL 2.
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KEBRFIREREZEEHTMHOEEL L TH- 18
Fome® g 58, AR (BI~VIR) DT LASB
L U'B1# in vitro ERG @ a i, b i, OPs B L U c i
w7282 O ERG components # —EICRE L ®
B LTI ROBINCHEL LR cEE2 4
s g g IR AERIORNEBEICET 2
B RGO NThN T E LD, FE(E I ~VR)
WX AB X UEMMEIE in vitro RERZ b o THIH THAE
FIDIRNTORSBE 2 ERICRELIHRTHD,
ZD &I BHRIAEORD ClRcE Bz ok 0,
EEERIG A B U T BRI O IR T OBl 72 I % B
ETRRERSCEETHs> LT 6%, BRARS
ENT-HAEFLGREEIC S JIFTRER, SUHEBLT
BEMICKAL TRETENERETHA I, Db
DA (B1~VR) ORI in vitro ERG 28§
ELTARERCBY 2RAFIOIRNTOEYIZBEC
DWTHEH LD TH S, UL, REFEE I ~VRE)
EBWT IBOTEFOMFFRRS BT 2 FFR
EERENIZ(E L), ZOMRIGEERNIC bR
B I UEEHIRANZOERER > N FHOENT,
SR ERETFENCRST 2B LB DB AL ERE
523,

&

PCGH+ bYW, a4 »PCG MCIPC
SBPC, CEZ, GM 8L U FOM L T, in vitro
ERGD aif, b, OPs BL UFcaiEEL L TIN
5 O PUAEFHTEH AR 5 X3 T R/%EE 2R
L, TROKREE.

1) PC-G+ b VU wia 1mM Tid, OPs i3#RAIC
FEUSBIBLS, alf, bEBL U cEIZRILE
oz,

2) 7ud4 >~ PC-G0.85mM TI1XOPs® & Uc

5
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BRI L7208, bEIRBIE O L AR L.

3) MCIPC1mM T3, biis X ' OPs iZigd3 L
28, aEB LU cEIZEHL N7,

4) SBPC1mM T, a i, bif, OPs BL Uc i
HWTNLERICELL o1,

5) CEZ1mM Tid, OPs i3BIRAITHTB L & 5
AT, al, bEB LU cERERBICELLR
L AN

6) GM 184 ug/ml Tid, bKIZHS »ITHITL,

WIBIXELAHWAL, ali 8LU c HOTESERKG
BECERL,

7) FOM1mM Tk, a i, b, OPsB LU cik
HOThLEBREDLS b o7,

8) FRTOABRIZBT 2FEIR, RCBELR
RHRIC 3517 B A I IERIE T 5.

| i

RERA 2 1S, HHEY, ERMEEY & Lo BERN
RESBICEEORERRL 27, % 2H¥0R, HENE25
0 & LA R IR E R AR EE, RN BRER
TR, HEEWIE—REIER L 5> I HEET
ACEBMLET, FLREREROMFRIZIIBATEL
LA FE LR KEFREEECB# L LET,
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Effects of Antibiotics on the In Vitro ERG (V) Investigation on the Human Eye-Cup
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Abstract

This study describes the effects of penicillin G (PC-G) sodium, procaine PC-G, cloxacillin
sodium (MCIPC), disodium sulbenicillin (SBPC), cefazolin sodium (CEZ), gentamicin sulfate
(GM) and fosfomycin sodium (FOM) on the electroretinogram (ERG) of the human in vitro eye-
cup. 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. The a -wave, b-wave,
oscillatory potentials (OPs) and c-wave were studied. The OPs were selectively and greatly
suppressed by 1.0 mM PC-G sodium. While the b-wave was enhanced, the OPs and c-wave were
suppressed by 0.85 mM procaine PC-G. The b-wave and OPs were slightly suppressed by 1.0 mM
MCIPC. The a-wave, b-wave, OPs and c-wave were not deteriorated by 1.0 mM SBPC. The
OPs appeared to be selectively suppressed by 1.0 mM CEZ. The b-wave was suppressed and the
latencies of the OPs were delayed by 184 4g/ml (approximately 0.4 mM) GM. The amplitudes
of the a-wave and c-wave were slightly enhanced and their peak latencies were slightly delayed by
184 4g/ml GM. The a-wave, b-wave, OPs and c-wave were not deteriorated by 1.0 mM FOM.
The results of the present study on the human retina were comparable to those on the albino rabbit
retina previously described.



