Nontoxic Concentration of Intravitreal
Antimicrobial Agents (1l ) Piperacillin Sodium and
Cefoperazone Sodium
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BB M A DR P A T B DY
I. B—35 7 % A%P4EF

SRAFELHBHFME (EE  FIH— KD
MW kB
(ERAETAT AR

v5 ) v b )y A (piperacillin sodium, PIPC) 88X U+t 7 3 v v b U v A (cefoperazone sodium, CPZ)
RoevyFEECRIETEELHEBEROMESE (electroretinogram, ERG) @ a If, bR X OB/
(oscillatory potentials, OPs) ##5EE & LCHE L7z, PIPC 1.0mM Tila R L O b IEIXE L F, OPs DEEIZET L
7z. PIPC 3.0mM TiZb#RIBIZET Licas, TOHEAEKIIELeS, OPs BIBXETL, TOHEAEBIIERE LA
CPZ 500uM CiXalFE® LU bEIZELET, OPs OIRBIETL, ¥ OHAEFELEE L. CPZ 1.0mM 8 XU 3.0
mM T b EREBET L2, TOESBEIELES, OPs RIEIMETL, *OEARKRER L. L Eo ERG &t
VIATHRTH - . BBED PIPC 3 X0 CPZ i X % ERG Z{tix OPs DBIRMIEEH L ThH o7, a i, bEB IV
OPs Iz % B L IZ 3 EBE 37 PIPC 500uM (270ug/ml) 3 & 08 CPZ 300uM (200ug/ml) i35 E 7 N v BRE, RE 7
FoRE, KBE, MARES I ORIBEICH T2 PIPC 310 CPZ FhFh OB/ REERLEBEY +SBE TS, Mgk
BRAEDFBF 3 L CHERIIC BT PIPC & L0 CPZ IZfHIARMR ERG 2L TR W M EECHTHARCEAD S W
R T F R OBERBICHEMLTER T 2 LR THS .

Key words piperacillin sodium, cefoperazone sodium, electroretinogram, eye-cup

EEIF IR BT, 73/ EEERFEFRICRT 55
B x5/ =4 v (netilmicin sulfate, NTL), HE7 1 #> v
(amikacin sulfate, AMK) 3 X 0O'F 73 <1 <~ v (tobramycin,
TOB) DB L TERERFABREY M A Z v BHE L
T, vaouv+FHHBKOBEEX (electroretinogram,
ERG) @ a{, b L OEEIRE/NE (oscillatory potentials,
OPs) #BEL LTZhHD 3IBOFAKLAPBEIC L LT ¥
A ~X, NTL 300uM (140pg/mlb), AMK 3004M (170ug/
ml) X0 TOB 1004M (47ug/ml) 12 a i, bk L0 OPs iz
BELEE RS0 ErRE L.

B—35 72 ARHERITR=V ) VRFIERE €T 7 2 AR
) VRRAEFICKIIZ R AY. =) vRIHER OB RIZN
=Y v @G (penicillin G, PC-G) L2 L% b, MEEH<=
Vv, T POBERER= ) v ELIAEEN= ) v
LS, NRBEFRALEOLEN = v ) vAEERRK K
CERIRNTVLBY. XK BY, Kawasaki 5% 3 L KB A" 12
vu v THERR ERG 48 L LT PCG, 7 m ¥+ v
U v+ b Y v A (cloxacillin sodium, MCIPC) 8L O'A LR =
v U v b Y YA (disodium sulbenicillin, SBPC) O IZ =
FETEEYRE L, v9¥ ERG k15 LI 3IFWOHAR
DEAMEBBEY@E L. €7 72 A8) VRIAEFORR
B, 77 ABUHBRCHTIHENEETAE—R, /5o
HEOS R ERY, 8—7F 7 % v —RICTI2LEM F i3~

=) viEE & v 42 (penicillin-binding protein, PBP) I3
SEABEMBCHBRE ML O E HR, I p-—5272
- TAEEVRER EECHEA bR ETAES
HARANEEATERLY, RER" Ty r o4 THHBEK ERG
FIELLTE2T7 2 V) v+ + U ¥ 4 (cefazolin sodium,
CEZ, #58—tf) BIXOe72a2r v b Y ¥ s (cefsulodin
sodium, CFS, #-#R) oIy L TERLHFARECS
WTERET L7z,
EFERECRSOCTEE EFRIh T A2 FIDK80% 45
B—35 272 ARHAAEFTH VY, BELHFLV-F-—F7521%
FAFIARACHBENTWS. 7 3 FEERIEHOMEE
AT HEFBECOCTHEERYN D A B A BEOCK
ELBEINTHE0® Ll f—35 2 & o550 aH 0 BE
BUHICDWTOREZAILWTT = Do MEHEALOT
B 5 RO B TIRARETNE f— 7 7 8 2 RH4EH
DRI L TERELHBRBEDORENLEEN TS,
FERTIL, B—F 27 2 aRPERD S b= ) vRHEH
PORIBECK LT SBPC X hEWHE DR R LIERR =Y
) VEIDREWDED » ASE, EHESIVLTFTR
FILFHENERLEVWHEANZ FAR L2 eRFv )Y
+ bV % 4 (piperacillin sodium, PIPC) %, €7 » m AFKY Y
S AEFN SHE= MR OP TRV IREEEREELRLS T A
BBMEND 75 ARUEE CEVWHEARY P A2ETE"

Abbreviations : AMK, amikacin sulfate; CBPC, carbenicillin ; CER, cephaloridine ; CEZ, cefazolin sodium;
CFS, cefsulodin sodium; CMD, cefamandole; CMX, cefmenoxime; CPZ, cefoperazone sodium; CTRX,
ceftriaxone ; ERG, electroretinogram ; FMOX, flomoxef ; LMOX, latamoxef ; MCIPC, cloxacillin sodium ;
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7 #2FV v+ b YA (cefoperazone sodium, CPZ) %8
L, 2hHDHERDOREICK T 2 RIBESY ~ 2 v+ FhEH
4k ERG D alfl, b LT OPs w58 LTRE L7,
W& LOHE

thE2~3kg OV RS FIIFABAMEA L. 24
FORIEIRE BT LB REX T IS CHEBRALER L
7o, BAMEREE, BIEKRAS, EMEE, ERG AXAIgHEE
BIVREFECOCTUIE IR CRAETH-. BETH
3, BUE TR + W REBEKE L, BRI 2EOBBEEAS
BiEESh, BERY AR 25ml/min TER L. &5
ROBEBITITI0NHEES 2% 1.0 /min DE|TEEL, *
EFEOBERSL I CiiFLi. BERAENOBERD
pH BLUREERX EThZh pH 2 — % — Type F-T (R 5E
B, W) 3 L OBEEE OSM-1 (BEBIERT, &M KT
EP L. BE Q0E5C) KTRIUEIHD pH 127,42+
0.02T» b, PIPC (5006M, 1.0mM, %X 0°3.0mM) 5 X ¢
CPZ (300uM, 500uM, 1.0mM %5 X 083.0mM) %% Lo
BEED pH 3 EERRIMERIC & EF oiz. AEREMAC B
T, BEBRBSANORBROBREER LU pH BEILS 1%
TiIRENFh 300£3mO0smol %5 X 0'8.00~8.20TH b, PIPC
¥7212 CPZ % LS BECHRN L BERCEVCTCLARE T
BuicBE TR LEERNMERNC L &% 5. PIPC (FreeFEX

Initial

Piperacillin sodium
500 uM

Recovery

100 pv

500 msec

|momf

1.052g 73/ 1 <4 70, BUHLYE, REE) 721k CPZ (FF%e
FECR 1.048g73fifi/ 1 A4 7ov, BIHEY) ¥ RIS [ #I1C5&
AL, FUAERZHEMLRILE 1% OBERBGI55HICH 03
RUIBOE GRIETE R 2.0X 1072 lux, #EEERGRE 500msec D&
¥ 1wk B ERG %, HICED 3B BRAIBOE RIEERE
3.3%10° lux, HF#ERFRT 200msec DEREN) 12 X % ERG %
EEL. SOl Pt EREETRLE. &1
FRIICEELCT, a2, bIEB LU OPs DEES & O THSERKO
ZHR (%) OFBERECINEDH S t RER A2, p<
0.01%L > THEED & Lo,

2 #

1. PIPC

SRER V. WTFRRBOTLIRERBEORBEY B, *
D—Fl% AT RT.

K 11 PIPC 5006M (270ug/ml) ¥RINBEEHER A ERG 12
BLETHEYTT. K10 EHOEMHARRMITOR
REH 2T T. ZFB OEMIHEFIREIN B EEER b ORH
BT R FADOERBIAAER R GHM LT BB DR
CHER LIS EOER ¥ RT. £EHFDEFIENBRC &
BbBETT. FROFEMITERBO LB bR+, £5
DEFHIFEW OPs DEHBLYHMHE LTEVBEER Bmsec) T
RERLILERLRT. RROFEE, OPs D LHZOEN Y,

15 min

15 min

‘40 Y%

200 msec 50 msec

Fig.1. Effects of 5004M piperacillin sodium (PIPC) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave, the
scotopic b-wave, the photopic b-wave and the oscillatory patentials were not deteriorated by 500uM PIPC. Responses in A~C
were obtained from the same eye-cup. The uppermost traces show responses during initial perfusion with Nagayama's control
solution. The next traces show responses during perfusion with an antibiotic-containing solution. The lowest traces show
fesponses after the antibiotic-containing solution was washed out by Nagayama's control solution. Numerals at the right
indicate the time (minutes) after onset of perfusion with Nagayama’s control solution or the antibiotic-containing solution.
These hold in all figures in the present paper. The stimulus intensity was 2.0X107%ux in A and 3.3x10%ux in B and C.
Direct-coupled amplification was used in A and B. The amplifier time constant was 3msec in C.

R———.ﬁ
NTL, netilmicin sulfate; OPs, oscillatory potentials; PAE, postantibiotic effect: PBP, penicillin-binding
protein ; PC-G, penicillin G ; PIPC, piperacillin sodium ; SBPC, disodium sulbenicillin ; SISO, sisomicin; TOB,

tobramyein ; 51, BRMMES ; B, BIRAES
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EEBEOEVIEL 0~0, tREZ T h. ZhbiRK D OPs OF(LIZTHHITH 72,
2~TIRBOCTHLABTHS. all, bR L0 OPs DIEIES R 31 PIPC 3.0mM (1.8mg/ml) FiNBBEEETIZ L 2
X OTE S#ERFIE PIPC 500uM I X » THEICRE(L Lich - ERG Z{tx 7T, bEEEHBRECS L ORRIBLE T
fe. Tl (FhEn55+4.1%, p<0.013 X T14£3.9%, p<
K 2 PIPC 1.0mM (540ug/ml) %inid MK HER T & 5 0.01) 2%, ZTOTHAHMIETICIIE(L Lich o7z, OPs 1nfg
ERG xR, aliB IO bBEREBCREL Lisr -7, LTk, O, O BIT Oy DIFEIZELETL (58+£6.8%,
OPs iwBIL T, O; & Oy DIRMIIMET LA (33£7.6%, p<0.01), L ZThLOEAEBKIER L. (11+1.3%,
p<0.01) ¢, ZhHOESBRFIERICEEL Lich o, £ p<0.01). FEDbHE B L OPs OE{LIXTH M Tho-

Initial

Piperacillin sodium
1.0 mM

Recovery

1000V IQOO " |2o wv

500 msec 200 msec 50 msec

Fig.2. Effects of 1.0mM piperacillin sodium (PIPC) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave (B),
the scotopic b-wave (A) and the photopic b-wave (B) were unchanged, while the oscillatory potentials (C) were slightly
suppressed by 1.0mM PIPC. For other recording parameters see the legend for Fig. 1.

Initial
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3.0 mM

Recovery

100 pv | 200 .V 20 v

500 msec 200 msec 50 msec

Fig.3. Effects of 3.0mM piperacillin sodium (PIPC) on the ERG of the in-vitro eye-cup of the albino rabbit. The scoto;_JiC
b-wave (A), the photopic b-wave (B) and the oscillatory potentials (C) were diminished with 3.0mM PIPC. The peak latencies
of the oscillatory potentials were delayed by 3.0mM PIPC. For other recording parameters see the legend for Fig. 1.
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. OPs BIL T, O BX T O, DIEIEIZET L (28+9.6%,
1. CPZ p<0.01), ThBEDORABRHIER L1 (13+2.7%, p<0.01).
REREHG. WTACBWTLRRORELER. TOMR LED OPs DBEILIZAHAITH » 72,

Wlx L FIieRT. K6 CPZ 1.0mM (660ug/ml) YRiNBEBER T X 5
& 41 CPZ 3006M (200ug/ml) ¥R INEHEW BN+ D ERG Bt ERG Z{taRT. aBREBICIIL(E Lich 7. b EIRIER

BRRT. alf, bR LU OPs DFEER L OTHSER2ES SRR TS Lz (1845.5%, p<<0.01) #5, % 0O1E Ayshe

R Lisd o7z, RERBCRE(L L, 57, OPs HELTIE, 0, O, 81U
K 51z CPZ 500uM (330ug/ml) HRNBEWERIZ L 5 O, DIRIBIZET L (3319.5%, p<0.01), Fh 5 DIE ST

ERG £{L%iRT. aliR LU bEIREBICIIE(L Lich 1. FEHE LAz (1T4£4.7%, p<0.01). R3O b X 0 OPs DESL

Initial

Cefoperazone sodium
300 M

Recovery

\ 100 pv I 200 1V I 40 pv

500 msec 200 msec 50 msec
Fig. 4. Effects of 300uM cefoperazone sodium (CPZ) on the ERG of the in-vitro. eye-cup of the albino rabbit. The a-wave, the
scotopic b-wave, the photopic b-wave and the oscillatory potentials were not deteriorated by 300uM CPZ. For other recording
parameters see the legend for Fig. 1.
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Recovery

100 pv I 200 v | 40 pv

, 500 msec 200 msec 50 msec
Fig.5. Effects of 5004M cefoperazone sodium (CPZ) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave (B),
the scotopic b-wave (A) and the photopic b-wave (B) were unchanged, while the oscillatory potentials (C) were slightly

Suppressed by 500uM CPZ. The peak latencies of the oscillatory potentials were delayed by 5004M CPZ. For other recording
Parameters see the legend for Fig. 1.
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RATHEICH - 7.

B 7w CPZ 3.0mM (2.0mg/ml) HMBERERIC X 5
ERG F{bx/RT. aBIIEBIIIEL Lich -7, bIEIEIEL
HBMEBEC TET Lz (284£4.5%, p<0.01) 2%, % DR S
BEBIE L Lich o, OPs KELTIE, O, Oy LW
O, DIRIGIXET L (61£11%, p<0.01), ThbDRARERE
HEE L7 (18+£4.8%, p<0.01). LE®D bk X0 OPs DL

% ®

ARTY B Uy FRHER ERG (a 3%, bE3H L0 OPs) »
8L LT PIPC 320 CPZ 2MBBC 3 JET B 82 R L
PR, ThBEDHEFICKN LT OPs N a B IO b Ly
BCREMAIR L.

KEAR I LhiE=v ) v RFEFNCTE T PCG (.1

EAHTH - 7. mM Tl adk, bids Xt OPs 11%{keF, PC-G 0.3mM ¢

Initial

Cefoperazone sodium
1.0 mM

Recovery 15 min

100 pv lzoo v \ 40 pv

500 msec 200 msec 50 msec

Fig. 6. Effects of 1.0mM cefoperazone sodium (CPZ) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave (B)
and the scotopic b-wave (A) were unchanged. The photopic b-wave (B) and the oscillatory potentials (C) were diminished with
1.0mM CPZ. The peak latencies of the oscillatory potentials were delayed by 1.0mM CPZ. For other recording parameters see
the legend for Fig. 1.
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Recovery

lZO Y

200 msec 50 msec

Fig.7. Effects of 3.0mM cefoperazone sodium (CPZ) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave (B)
and the scotopic b-wave (A) were unchanged. The photapic b-wave (B) and the oscillatory potentials (C) were diminished with
3.0mM CPZ. The peak latencies of the oscillatory potentials were delayed by 3.0mM CPZ. For other recording parameters se€
the legend for Fig. 1.
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B—7 2 % AREHOBRNHTRE 703

{2 OPs {1333 Liz2t, PC-G ImM Tb a I3 X 08b BTt

Lich o7, MCIPC 0.03mM T b %5 X 08 OPs 12%fk L7
pootzt, MCIPC 0.05mM TREZBECHBLE. &5
2 SBPC ImM Titadf, b L OPs RE{L Lish ot
3, SBPC 3mM Ti2 b ¥ X 08 OPs RBEHEE L. —F
27 7R AHEY) VREAERICRWVWT CEZ 0.1mM Tizall, b
%% X 0 OPs 132%F{k2-%, CEZ 0.3mM ¥ OPs 12§ L%
#, CEZ ImM TiZ b¥izeeHA L. ¥4 CFZ0.1lmM T
alf, bEB LG OPs BFE L2, CFZ 0.3mM Tt
OPs 12355 L7=. CFS ImM T2 biiZHA L, OPs i3 L
FOREAERIER L.

R=v Y VRAEFRTHS PIPC RINBBREERC X 5
ERGEL (K1, R2KBIUK3) 2 KFKR"O~=v ) vR#fy
#% (PC-G, MCIPC 3 X O° SBPC) D& & i+ 5 &,
PIPC 13 {E#E Tix PC-G & R#EIC OPs HRIBIEEA KL, X b
BRETI OPs RIBWEICIMZ € b FIREWBLR L. —
% MCIPC %5 X ¢ SBPC &= X % ERG E{biZ b ® X O
OPs #RIEWRFZTH H, PIPC =k » ERG F{LLizRic -7z,
Ll PIPC &#&ER LAk -7 SBPC L PIPC % K+
5:, PIPC 8LV SBPC 1éd it X h BRE (Tibb
PIPC 3.0mM %5 X 0¥ SBPC 3.0mM) i3 OPs [E &SR EE Y
%L, PC-G ® MCIPC i X % ERG &b &1t Ric ~7c. R
BHOBEY ERG ke RkTHRETAD L, all, blEds
Wit OPs O F{b# R LB ER PCG TiX 0.3mM,
MCIPC Gi% 0.05mM, PIPC Tix 1.0mM % X 0% SBPC Ti2
3.0mM TH b, ERG TABBH LR ABDOR=> ) VRHAE
#D 5B Tk SBPC O ¥z PIPC DfFEREEEL = & 28
B L.

7 7R AR VRIAFITH D CPZ HiNBEEERIC X
% ERG &t (R4, K5, I6BIURT) ¥ KEK 0+
77 R ARY VRIFAEH (CEZ 35 LU CFS) 0% & i+ 5
&, CPZ 12 {E#E Tz CEZ 35 X 0° CFS & [F#1z OPs IRIEHR
BEEL, XvBEETIZ OPs BIEMEITINLZ T b EIEBRR
FEHK L. CPZ, CEZ 8LV CFS i1k nEEE (Thbd
CPZ 0.5mM, CEZ 1.0mM % X ¢* CFS 0.3mM) Tl OPs i
BORBR LV L OEABEOLEEY X L. —F b IEERIT
CPZ 1.0mM TE L7-2%, CEZ 1.0mM % X 0° CFS 1.0
mM THA L7, MR OBE Y ERG by RTRETH
2&, all, bIEHB L OPs OFE(LER LR CPZ T
12.0.5mM, CEZ Ti% 0.3mM % L 0¥ CFS i 0.3mM TH
D, ERG TAHBR D LRIBOL7 » v A A ) v REEHD
5B Tk CPZ DOfEEAME R LBV 2 & 2VHEA L7-.
AROEB T/ SR PIPC 38 108 CPZ B ERETC
&% ERG &t 5, PIPC 88X 0 CPZ Iz X % ERG %{kix
PC-G, CEZ %X 0° CFS D49~ L Mz OPs BRI
BERBE LT B LB L. OPs DRAEMM & LT
RERE (SUBRIIIE) L OE DEERENE IR D2 = L
26, PIPC % % 0 CPZ (3488 O AR X1 FEF 3
PLENTEEND. IV BBRECOELEENTHS &,
CEZ 1.0mM % X v* CFS 1.0mM 2 b WA ERL, —F
Hmman%;UcmuﬁmMmbﬁmﬁkxb,@Eﬁ—
772 ARBIERTH PIPC 3 X 08 CPZ 13 CEZ # CFS &i%
i&%EMEK&?%LtJhMaB“mVﬂ¢#¥ﬁ&ﬁW
ERG Tit€ 7, m ) &+ (cephaloridine, CER) 10-*~10~g/

ml (# 2.4mM~0.24mM) = X - T b AR T B & i,
AR, KEA"3 LU Honda 52 D8&ENRD, B—57 245
HAEHDS> B TH PIPC X0 CPZ D=#4 CEZ, CFS &

LU CER OD=F Lt TR BB IETEECHERRESN S
ZEMMEA LA,

HFEURMOBEEBO—2 & L TERFEBEEN D
5. FRHERREE TR BICRRICA T B IEAMAMEWY
Ehh, BRABZCH LT EORE & 6T T 5 B4k
BB R P 5 O 85 BB CREFRIC AR R RInT A Z &
REE L. L UBERFEEMBE T2 OPs 23 L LiEmEs
TEM ZLink, OPs OBIRWIRESE K+ PIPC 3 LU CPZ
DEMETHK 2 ERABREC SV THFEEORFMCEC 254
IZIIASRT ERG (2 I, bids X1 OPs) &b R Xich »
7ol EAVHIBE LB BT PIPC 0.5mM %6 L 0t CPZ 0.3
mM BRI S REBRTAI LI DEELEL RS,

FROMBR LD, MRCT2BM L ERT 5 b, |
PRI ETRMT % PIPC % XU CPZ O E 2 HIBR
ERG LT 2R D Th£h 500uM (270pg/ml) 3 & O°
3004M (200ug/ml) HMEDNETIRILVEE XD, ZOfEIZ
BIR ORLET : VEEGRI4EHTHS NTL, AMK %
L O TOB TORMHHRM ERG (a iif, b X O OPs) &
ERIFESILCEBE TR D 3006M (1404g/ml), 300xM
(170ug/ml) 3 KO 100uM (4Tpg/ml) IWHNTRRLERETH
B, Lo THHRMA ERG %5 & LBEE% 127 ¢ /S
BRAEFTHS NTL, AMK 5L 0 TOB e lbxC B —5 7
ZARPLEHTHS PIPC 5X U CPZ T H{EWVE WL
L. KRTIRr e oy FLER LN, b P TRAERE S
=v OB OVWTER Lisit i 57y . Barza
BER3s) v v URRERADOA T2 VEEICHEER
HIEBRETDZ EeERLE. BES K INEL -5 27 2 4
RPEHRTH B CEZ, 5% %+ 7 (latamoxef, LMOX) ¥ I
U7 3 RBERFEHTHIMEE> Y <1 ~  (sisomicin,
SISO) L GHlA T =¥ L DREBE (%) 12X hFh55.3, 38.3%
XUTB.3THY, B—F 7 2 A%RD CEZ 8 L0 LMOX 12X
T7 3/ BEEFERD SISO 2BV A T = VESEAR LA, X
DIZEHOLT A5 = vERE LI LR IHOKBE T 5
FEEE A ENAEEC L - TRE Lics 25, CEZ 8
LU LMOX CIRIFLETEMIME T L » 7, SISO Ti360%
DOFEFEM.OE FAR LIcE8BE L. Barza 59 7 § V&
BHERAAEFTIIA S = v L OB X B50~80% DI BIER
DETFTEZHEL TS, PIPCE XU CPZARAILA—-F 27 % &
RIERTHS CEZ CHEB LA T = VSR L HEERE
TERERTETHE, BECELEMACIIA S = vERAS
BECHFETDHY ZEnh, MEMEAREPSO T I & OHEE
DENTHERZHTEARSTH BT 3 7 RREERT
E£FTHH NTL, AMK BIVO TOBIttRT A -5 272 4%
FERTHS PIPC 8LV CPZ DFNE D HBEMTH D L
HExhs,

FHEMEIRAIR DT & 2\ 2O B CREF P4 A
FEERSTHRCIINER A« OEEE OBRENER 4
HTHHH, TOMIZSHREROLERETHIT HBRABTOD
BEDDVIIHTEARSEOT AR O T APIBE D3RI
DECEERBLIFIERS, bR IERFEEL S
W7 A7 Fv 4 (cefmenoxime, CMX) 2g # B4R P55



(BE) Lo | BRI CMX DR FHRNIBE I RIBE YR
BRI T 5 CMX @ MIC 28 LT o b 8E L7,
Sharir H¥ I THEFHFERF T TET P I THF VY v
(ceftriaxone, CTRX) 1~2g DFHAMNES (B 4.5k T
CTRX B T-thPIiE12 5.9ug/ml TH D, CTRX B BIF /i T
BHRBTERTERE L. EFLYERFBERE Ty e S
+ 7 (flomoxef, FMOX) 8L 't 7 7 v F—/ (cefamand-
ole, CMD) #h Fh 1 g BiF 28 H#E O FMOX x X O
CMD DR FAREEIZFRER 1.5Tug/ml B L% 0.78648/
ml TH H, FMOX Tt CMD IZXTIRABH N L L 8§

L7z, £E&5®, Sharir b B I UOEHSYORKRIIEEI AL
B—357 2 ARMAEFOBRABTIINEROBRIC Y » TR
BIERRLTWS.

KEBP 2y r v HF T PIPC X CPZ #Fh %
# 50mg/kg M5iE Lic 1 Bef#E T2 PIPC 5 X 8 CPZ O#IR
BIETOBRERERFR 7.04pg/g BIO 7. 12u8/g THote
A, BEFEIE PIPC 8 X0V CPZ & i CE ot b
HE L. Martin 6522y r o3BT CEZ % 50mg/
kg B L CAERRIEREI I - THE L CEZ OREFER
BEREKGERTITHE | %, 245055 X O48r%
CECTRIZERR (1.0mg/l) KETH D, BT EEIBRAHET
SRR G IR CILRE | RS, 25B5HI% R X OO
WBNTEREFRNL2, 3.78X0 2.1mg/l THoTz & HEL
2. KAL®E LU Martin 5 OHREIIERFERTIEL -5 2
2 ARBEFITHD PIPC, CPZ % L0 CEZ ORFHARTT
PEDHTEL , BFETRMGEIHET SN AB3 7 b myg iR
DOWBEIFHEA SN 2R TRALFOHTEABTIBEE LI L
ERLTWA EWLS, LaL Martin 5% O FAEIBRITE
kiT5 CEZ OTHEHNBREIRBE LSV 2h0ED
MIC #5e8 Licy O CREREATBHABE 1L B ERA
RKOWRIZ B —F 7 2 ARHAERDOEH TS DA TILT S L1
[NV IV

Jacobs H¥E v v Y EHTFERICAKBELZEA L TR
BRAKEYHERL, 2BEHC 20~40ng DNBERX TR0
BEL, 77 2BWEWC X 5 MBEEERANR CIREIERE L NE
T L ABALKREEE LS L7z, Jacobs B DHEITH
BHBALE Q7S MA@ X BBRAKTEHER ORF
BEREADERPMIZE TR X ABEBHLER L CBED
BRELDETHAZ EERTS. Talley 5¥ I Lt ay
VEHFECEET P RER R & e, CEZ2.25mg &
LU GM 0.1mg WTHREAR (A), BTHIRNTRS IO LR
TAEFEAR B), BT EURTOROHE (C) D 3FHTHE 2
BEREOWFAEERC L 2EBRHEIL (A) BT IR+ 2 BTH
e, B) HTIXIRETTERE, O FETIZ2BP2RE LB
THh-7Te. Jacobs B3 LU Talley H¥DFEEH & HEMRA
RORBITE T EUIRMG AR OB T EREA & R T
THITHAER O FEREARM L O BEYRN EAB L2
L5, :

PIPC % &0 CPZ DR TFHENIEABRORFHPIRE O X
FAWBE L T ORISR ev. Lzl T PIPC L% B9
HBBHEDHN_=Y v (carbenicillin, CBPC) ¥ X 18 CPZ L #
HLEEDD CEZ wlTARFOBREL L LIERET5.
Barza 5% 1z L 5 & CBPC Img/0.1ml FHEHNEAKE D
CBPC O FAMBEOCYBMIFEEY +F T 5 KHTH

D, BATIIMIRHTH 7. B—F 7 % & R4 HI Iz
FERECH T ERAFEABOBTFANEE DL RYENEET2 -
EREREI R TV B™™. Ficker 5™k uv v v ¥ogx
AR (13D, EARSIER (28) B X OB TR R A 64T &
NI EAKEIBER (38 CIHMRERRBLER 7 F Y BRE Ry
X BARIERBEIC BT B CEZ DR T PIEE D3R Rl L
FRER, FRERETIZL, 2RIV IHOEFBIFALA
6.5, 8.38 L UG.0RRATH O, KERETIZ L, 2B L3R
DRI FNRFNI0.4, .08 L 6. TR TH 7. 24
Peyman 5% {3+ w v+ T2 CBPC, TOB XU AMK 0
WFEREABROMTFHMBE O LRI F 16~
. 96R5HEISS L U24~46BERITH - 7o L e Lic. WT-thrn
A&tz PIPC % XU CPZ » CBPC 3 X0 CEZ &FQILE
WFHERBEOLFEMLRTETIIE, -3 7% 2%/544
TH% PIPC B3I CPZ TIR7 3 /EEBEGERAEFTHE
TOB % X0 AMK IZHE_TEOEFHIZE S EHR I h 2,
MEMRAXOTH B L OBRERO B THRAF L BFEAK
BETHHEL LT, (WHEHIOEMBTFEREARE, Q¥
RITRINEEDE R E R X 2 WS TR UIERAS, VRS T IR IFIEFT1
HAFIOHTEREAEREZ bR 3. DB IUQ) TS
NEREHDOBENRANZ V7 5 v AL X - THEHHTADICH
LT TRFAHRETREE RIS —EDHAFBERHE IS
HTREREVWDLDD. ARHOERSERXELBHER
Eagle® 0Eim» ®ATH &, FAEFOHEBEMEIZIR (postanti-
biotic effect, PAE) BsfAAMIE & 72 % . Craig BV B I U
Gudmundsson 5?1z IiiE CPZ @ PAE BEIIHE T F ok
B, KBEB JORBECS L TERFR]L 685, 0. 18
XU —0.4BMTH D, NTL, AMK 3 X0 TOB © LR DO&H
BRizxi3 % PAE BfIclk~NCERRTHSD. -5 274805
PFAFRDOL QI EMIC DRETZ 5 oM LTI~
2Bl PAE B§fI& R34\, 75 2B EITH LTIREAY
PAE BB LU X ADMED PAE Bz RT. —
F7 3 BEGRIAFIZSMIC 0BEE T s 5 ABEEC
HLT2~3K/EO PAE %R L, 75 s@MHEICHLT
b 2~ BB PAE BRIRRTY. D% h B—3F 7 &2 L R4
EFNIRSEHRIEN O LB BRI S RERL, 7 /Bl
FERAERIHERFEORERMEDRERT. Lih-T
MEMBRNAOFH B L OHEBROBMTE — 3 2 2 4 RH4EH
TH5 PIPC 8 L8 CPZ #BRT o izi@REIc N T5%
hEho MIC Ll EDOBEY —ERRHE+5 2 LD RENT
HH. —RIZB—F 7 2 ARFERTIZT 3 7 EEERIEA
WS TR TR P AR OB T PRI O A <
FHIEMSIBAIA D\ Or DR EIZxT 5 PAE BESE
W DT, MERRAROTHB I OCBRECENTE -7
Z LFRPEFITHS PIPC L0 CPZ AT HH AL
PIPC %%\ M3 CPZ WM M & 2 B Tth YR & )
FTAZLrEELWEELLISE. KFTIRY YT
WTED, b P EOBER IAECEIH DL, HHEBRALER
L PIPC % XU CPZ % ¥R L 2880 O 5+ 5 E#H)
FRRFME LT\ 5 Z Lk Lz,

MERENAOEEERE OB T 5 PIPC 81U
CPZ ® MIC & A# &% PIPC % X 08 CPZ D f§HBRA
ERG (2l, bii¥ L0 OPs) WESB% B LIFX W ERETR
b 5004M (270ug/ml) 38 X 0% 300uM (200ug/ml) &% LA
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HETH. BED™IC L B L PIPC @ MIC (ug/ml) 1287 |
vEE, RE7 FURE, KIBHE, MABES L OSBE I
Fh%h0.39, 3.13, 0.1, 3.13% L U3.13CTH 5. & 7o pf
Lok B E CPZ @ MIC (ug/ml) 133867 N o ke, k7
FORHE, KBE, MaRER L OREBECRTAFR0TS,
3.13, 0.19, 0.18 X T3.13TH%. PIPC L0 CPZ » L&
EEHRICRT A MIC DOff & PIPC 50064M (270ug/ml) %5 k O
CPZ 3004M (200ug/ml) L DHIZE BT F Y BRE TI2690% &
0260, TR VU ERE TI286% L 064, KIBBE TI22700% &
01100, Fi4AEE TIZ863 L 02000, IBECI2863 L 064
feh, MEEBRAXOFH R L OEEI BT PIPC & 100
CPZ RE DR ELFHHRCH L TREC Lo b BRICHED
PRETH LB TES.

PIPC & L 0° CPZ DMRICH T 5 A BEYIT-<A - L%
BRE LT, v e vy FRNBALZ R TR BRI LR A
BHRMLT ERG (a3, bk L8 OPs) O& ka2 &3 L, L
TORREE:.

1. PIPC 500uM (270ug/ml) T b ¥ % X 08 OPs 1245k L
ieirofz. PIPC 1.OmM Tl OPs DIEBIZE T L, bt
EfeLigir» 7z, PIPC 3.0mM Tk OPs % X U b I DO HRIEIE
ETL, OPs OHSERIER Lz, LEOE(LIZATHMNT
%of:.

2. CPZ 300u4M (200ug/ml) Ti b I & 0 OPs 225 (L L ¢
Mote. CPZ 500uM T2 OPs DEIEIIET L, FhboES
BRHIER L7oAS, bIIE(LLigh »7. CPZ 1.0mM Tit
OPs DIEISIXMETL, TheHDESAEITERE L, bEDEE
RIET L. FROEIZATHNTH -7,

3. B—Z 7 2 s RHUEFITH B PIPC L0 CPZ TIE7
J/BBRTIARTH B NTL, AMK 5 208 TOB 1o kb~
MR B AMED - 72

4. HIEHARZ VB0 Y 5 AREBICT T 5 PAE I
B2\ PIPC 35 £ 0% CPZ % MR P9k S T B o 5 bk R Py 25 00
BROBMCHERT 283, M THRIEAEL 9 54 #F
IREETRRE IS & 2 TR YIRIE D S S S BT H B .

B2 B1iEa, SUAEBE M58 L KL B L 7= B A
B — RS BEEORB BT T, AR TS & L
RABEN R RS 2o LT, BEEAEROERICEG ST X %3
LI TR R BRI o L g .
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Nontoxic Concentration of Intravitreal Antimicrobial Agents. (I ) Piperacillin Sodium and Cefoperazone Sodium
Yoshihiko Okayama, Department of Ophthalmology, School of Medicine, Kanazawa University, Kanazawa 920—J. Juzen
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Abstract

The effects of piperacillin sodium (PIPC) and cefoperazone sodium (CPZ) on the rabbit electroretinogram (ERG) were
studied to establish the nontoxic concentration for intravitreal use of the antibiotics. The temperature and pH of the bathing
solution were maintained respectively at 31+1°C and 8.00~8.20. The ERG waves studied here were the a-wave, the b-wave
and the osciflatory potentials (OPs). None of the a-wave, the b-wave and the OPs were diminished with 500 M PIPC or
300 M CPZ. The OPs were suppressed by 1.0 mM PIPC. The photopic b-wave and the OPs deteriorated and the peak
latency of the b-wave was delayed by 3.0 mM PIPC. The photopic b-wave and the OPs were suppressed by 1.0 and 3.0 mM
CPZ. The peak latencies of the OPs were delayed by 1.0 and 3.0 mM CPZ. The above-described changes of the ERGs were
reversible. The ERG change induced by the low dose of PIPC or CPZ was deterioration of the OPs. The minimum concen-
tration affecting the ERG (500 » M for PIPC, 300 « M for CPZ) was higher than their respective minimum inhibitory concen-
tration against Staphylococcus aureus, Staphylococcus epidermidis, Esherichia coli, Klebsiella pneumoniae and
Pseudomonas aeruginosa. Intravitreal use of PIPC and CPZ is recommended for the treatment of infectious endophthalmitis.



