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1. I L & [C

Carbenicillin(CBPC) & X 5 gentamicin (GM) o71R
FENBME I TH,»BY, penicillin REpEH (PC R
4#)) & aminoglycoside Ffu4# (ARPAH) O
BLERRIGC X5 L Bbh s BEEASAEE SRS X
Srich, fFABFC L TREIh TV 5, EEIXR
BRENC T sAAMORE oW T, EToRF &%
BERITIR-To

2. HRBHH&LUTHE

%B% {1 Thin layer chromatography (TLC) i X %
ARPAEF D EER S DELOBIZE

CBPC iz X %5 GM, 3, 4’-dideoxykanamycin B(DKB),
tobramycin (TBM), kanamycin (KM),
aminodeoxykanamycin(AKM), lividomycin(LVDM),
ribostamycin(RSM) DFHER 475 © & 1k, ¥ X sul-
benicillin(SBPC) & X 5 GM, TBM, amikacin, LVDM
DEBERGOEALEHRD e, pH 7.8 © 1/15M B
iR (1/15M-PBS) % Bt & L C, 10mg/ml ©
PC R¥i4K & 10 mg/ml O ARFAFDOLEHFREER,
AL LT 5mg/ml O ARGAERBMBEKY FHEL,
37°C T 48 BEHIRBR LI D LRE Lis DT D \»
T, FRhEhD 20mcl 2 ) 5 A 3B (Wakogel
B-5, E& 0.25mm) ARy L, Zwwki L, 2
)=, 17% TvE=TH2% 11 DRMEHET
BRL, REgc=ve F) v TREI LT,

®E 2 TLC icx s PC RIAEFDOEERS D EAL
DEIEE

GM, DKB, TBM, amikacin, KM, AKM, LVDM, RSM,
streptomycin(SM) & X 5 CBPC DX ERSFDEAL &,
GM, TBM, amikacin, LVDM i X 5 SBPC 0 E4
DAL, Xbic, DKB X% CBPC I 4 @ PC Fif
#%), 7o penicillin G(PCG), ampicillin(ABPC),
SBPC, cloxacillin(MCIPC) D ¥R DEALE 25 T
Wiz, pH 6.6 @ 1/15 M-PBS %» ¥ LT 10 mg/ml
D PC Hyik#F & 10mg/ml O ARFER © EHES
#, NEEL LT 5mg/ml © PC RHAEFIEMBEEFE

amikacin,

WL, 37°C T 48 BRHRB LB D LREL 7 WD
ZoWT, FhFERD 20mcl Y 357 LEBIRIC A
Hy L, n-7 % —N, BelE, KMN12X345D08
PR CREA L, B2y REITREI R,

28 3 CBPC & DKB % {3 LIck0 KA RH D
P ERE

7&Kk © 20 mg/ml & CBPC t 20mg/ml © DKB
DENBERZFR L, 37°C T 48 RHHRELCOBE
B 1, 2 THWk220RBB%%|T CBPC % X0t DKB
DI G % & VRE, =ve FY) viayvRERDOH
HCROBIhDEHETHEL, LD\ T Bacil-
lus subtilis PCI-219 k& BE& L o TWRERFER 2 A
T bioautography &/ EE Y EHTT ic\, PEEMS
ﬁﬁ L7

RE 4 FIHRRIGRRY

#%®7K T 20mg/ml ® CBPC r 6 mg/ml ©® DKB %3
XU LVDM 0% A B A& &, WFE LT 10 mg/ml
» CBPC, 3mg/ml @ DKB, 3mg/ml ® LVDM D4
BWEEEL, 37°C T24 RHRE L D LRE L
W DR HRERRE L, KBr ki X B RMETRINGABR Y
T8 -1

$£8% 5 DKB %35 penicilloic acid D%

Penicillinase (Bacillus cereus fi3¢, CALBIOCHEM)
¢ CBPC 2% penicilloic acid #fg b, pH 7.8 ® 1/
15 M-PBS % % it & LT 1,000 ug/ml @ penicilloic
acid & 10 ug/ml © DKB DEFEEWK L, MR EL
T 5ug/ml © DKB Hifhg#k, ¥ L0 1,000 ug/ml ©
CBPC & 10 ug/ml © DKB O &R E AW ZIFHRL,
37°C T 24 BfiRIB LD, W@ » 7k & VT
DKB O iEMEAFRZHE Lico B & W 1 MIC(mini-
mal inhibitory concentration) »% CBPC T 1,000 ug/
ml L), DKB T 0.78 ug/ml %R EKSED Kleb-
siella pneumoniae KypPItk%z BV T,

$E% 6 Penicilloic acid ® iodometric assay3®

pH 6.6 © 1/15M-PBS % #%#f & L, 1,000 mcM
o CBPC & 250, 500, 1,000 mcM © DKB o % 73R
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Fig. 1-A Thin layer chromatography of aminogly- Fig. 1-D
coside antibiotics changed by carbenicillin
adsorbent : Wakogel B-5
solvent : chloroform : methanol : 17% ammoni-

um=2‘: 1: 1. . KM KM KM AKM AKM AKM
detection : ninhydrine spray + + + +
\{ : main component CBPC CBPC CBPC CBPC
48h
DKB DKB DKB Amikacin  Ami.  Ami. e 0 i . 0 B
+ + + + ‘ i
CBPC CBPC CBPC CBPC
48hrs 0 48 48 0 48

Fig. 1-B Fig. 2-A Thin layer chromatography of aminogly-
i coside antibiotics changed by sulbenicillin
GM GM GM RSM RSM RSM B :
+ + ¥ ¥ \, : main component

CBPC CBPC CBPC CBPC )
48hrs 0 48 48 0 48 GM GM GM LVDM LVDM LVDM

+ + + +
. ' SBPC  SBPC SBPC  SBPC

48hrs 0 48 48 0 48

Fig. 1-C
TEM . TEM TEM LVDM LVDM L\TM Fig. 2-B
CBPC  CBPC CBPC CBPC M TEM | TBM e ko -
A ikacin mi. mi.
4hrs 0 48 8 0 48 " B " "
SBPC SBPC SBPC SBPC

48hrs 0 48 48 0 48
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Fig. 3 Thin layer chromatography of carbenicillin
changed by each aminoglycoside antibiotic
adsorbent : Wakogel B-5
solvent : n-butanol : acetic acid : water=12:3:5
detection : iodine vapour
\{ : main component

CBPC CBPC CBPC CBPC CBPC CBPCCBPC CBPC CBPC CBPC
+ o+ + + + o+ + o+ o+
GM DKB TBM Amikacin LVDM KM SM RSM AKM

48hrs 48 48 48 48 48 48 48 48 48

Fs'y

0—

Fig. 4 Thin layer chromatography of sulbenicillin
changed by each aminoglycoside antibiotic
\, : main component

SBPC SBPC SBPC SBPC SBPC
+ + + +

GM TBM Amikacin LVDM
48hrs 48 48 48 48

B, BIORE & LT 500meM @ CBPC Hiphipsyg
wPEBLL, 37°C T 24 W§f ¥ < REBFACHIEL, Fh
ZhO¥HE 2ml hicpEd: E vic penicilloic acid %42
=L
3. % B K &

=B | Fig. 1 ® A~D & CBPC & X 5 &fAR
PUERIOEER G () DELER L, Tiebb,
CBPC iz & % DKB, GM, TBM, KM, AKM o} FE 4
DOEkIZ A X &, amikacin, RSM, LVDM ® £ 45D
2Rkt /N X H 5 Fo, Fig. 2 ® A,B 1z SBPC 12k %
GM, LVDM, TBM, amikacin ® 3B 5> DE{L A R Lic

Fig. 5 Thin layer chromatography of penicillins
changed by 3/, 4’-dideoxykanamycin B
\\ : main component

PCG PCG ABPC ABPC CBPC CBPC SBPC SBPC MCIPC MCIPC
+ + + + +
DKB DKB DKB DKB DKB
d8hrs 48 48 48 48 48 48 48 48 48

7%, GM, TBM CI3Z1Ld K Th %25, LVDM, amikacin
TIRZE{LDVINT, CBPC D4 & MDA 2R Lico

%Es 9 GM, DKB, TBM, KM, AKM i X % CBPC »
FERS OWHD) OF{kik Kk & <, amikacin, LVDM,
SM, RSM = k. % CBPC DEFER G DEEAIT/NE D F
(Fig. 8) %7z, GM, TBM ic X % SBPC D FEE G D
ZEbiz k¥ &, amikacin, LVDM i< X %4k 1% /N T,
CBPC D& & kDM %R Lic (Fig. 4), big,
DKB % CBPC L4t PC JRfizkfl, 3 7cd b PCG,
ABPC, SBPC, MCIPC 4 CBPC r[ U X 5 icEERS
wRELAEE R (Fig. 5),

=E: 3 CBPC » DKB &b ¥nb TLCI2X b
SHE L= ve VY vE 2y FELKDOW G TROAIRS
433, bioautography %s X U8 X HL b OKER, FLIE
FI%A1E D 75D - 1o

=B 4 Fig. 6 © A, B IR 4am Lichl, CBPC H
ey, 37°C KRR LRV b D & 24 FFEREL 72 %
DDOWIL AR 2 LT [-lactam ring (% 1780 D I
Wk, WMECIE LAY E R ot CBPC &
DKB, 35Xt CBPC » LVDM 0#l&b¥Tit, +Hh
FRFEBE LIS D X b b 24 BEEEE Lz 5 2% 1780
DRI DEREEIIA LT, WA D B E 1 CBPC
L DKB D &HEDIEH N KEMoTo DKB X0
LVDM ¥ghcix, fRELV & D LRE LD ET
WAL AR 2 FADETIF E A ER DR Ieh 1o

=B 5 DKB x4 % penicilloic acid @ #3538
»hhieh -7 (Table 1, Fig. 7), CBPC ¢ DKB o
#& b € Tk DKB OIEMIRAFRIL 24 REERIEE
36.2% Th-7ch', penicilloic acid & DKB D &>
i, DKB High L Fkwc, DKB DOy EMAE T 24 B
B E TP YoF (R /A



3778

CHEMOTHERAPY

DEC. 1975

Fig. 6-A Infrared absorption spectra
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Fig. 6-B
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%B% 6 Penicilloic acid D g4 D BB E AR D
&, 1,000mcM @ CBPC % 1,000 mcM o DKB n%
HESHETIFEERE 1, 4, 24 BT, FhFh 0.06,
0.09, 0.30mcM &ich, REMRHNERL LD LELR
DMEM Ui, DKB OREER X 2 EERD L, 24 FH

s

Percent Transmission

Table 1 The influence of penicilloic acid on 3, 4'-
dideoxykanamycin B

DKB activity after
Combination* incubation at 37°C(ug/ml)
and control** 0 24 hrs
DKB+Penicilloic acid 4. 45 4. 47
DKB 5.02 4.88
DKB+CBPC 4.36 1.58

* DKB 10 pg/ml+Penicilloic acid 1,000 zg/ml (vol.
1:1) sol.

*k DKB 5 ug/ml sol.
DKB 10 ug/ml+CBPC 1,000 ug/ml (vol. 1:1).
sol.

Fig. 7 The influence of penicilloic acid on 3’,4’-
dideoxykanamycin B

DKB 104g/ml+ Penicilloic acid 10004g/ml(Vol.1 2 1)

100
| DKB5
)
L Ly
g 010"{
Z 50 6’)(-,
S %y
0 I}
0 24

Incubation time (hour)

Table 2 JIodometric assay of penicilloic acid
Two ml of each sample were used for the assay
after incubation at 37°C.

Combination* Penicilloic acid (mcM)
and control** 1 1 4 24 hrs
CBPC+DKB 250 l 0.12
CBPC+DKB 500 | 0.16
CBPC+DKB 1,000 0.06 | 0.09 0.30
CBPC <0.01 \ 0.01 0.08

* CBPC 1,000 mcM sol. +DKB 250, 500, 1,000 mcM
sol. (vol. 1:1)
#*% CBPC 500 mcM sol.

{R{E#% D penicilloic acid @ £ 4 ¥, DKB o 250,

500, 1,000 mcM HEEFERA LI &, ThXh 0.12,
0.16, 0.30mcM & 7cb, DKB @ EENFHWIT EEL:
B L, 7ok, 500mcM @ CBPC BB EK DB E
TiX, 24 FEERIEH D penicilloic acid ® EAFIL b
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Fig. 8 Iodometric assay of penicilloic acid
Two ml of each sample were used for the
assay after incubation at 37°C.

\

enicilloic acid “melD

B
0 24

Incubation time (hour)

T, 0.08mcM Th -7 (Table 2, Fig. 8),
4. BERBROLVCER

TLC ZRAVIER 1, 2 OfEEML, ARPAEFIC
1% CBPC, %%\ % SBPC DfEA%ZFEVd O &,
ZTEH DB, e CBPC % SBPC w32 1E
HOREWDDE, NEWEDONRBBZ ExMoTo T
e, ARHiAEFNT CBPC, % 5\3 SBPC & 0 #f
EERADETE (GM, DKB, TBM, KM, AKM) » 83\ 3
(amikacin, LVDM, RSM, SM) @ 2 Bt bhic, 7t
B, cOZLix, BE»» FEYAVCCERAEFOHE
EREERERE LR & b —B LY, 21,
CBPC 41z, SBPC, PCG, ABPC, MCIPC o DKB i
I BZFERSOELERCRE DI Ehb, ZhbD
PC RHAEFNAZEORCIET 5 ARPUAER & O HELE
FADEWEHERE RS,

PC RPiAH & ARBAERDHEEHA OB X, PC
FPiAEKID B-lactam ring F ARPIAEFID 7 3 7 FHEMN
Bi5 LT\ % & Bk, NOONE® i3 penicillinase %
Mz %& CBPC iIzX %5 GM ORIEFEANEE bich ot
ZEnb, GM ORFED AT B fo b it ik B-lactam
ring % intact TH BT & W\, WEITZD 5137
3 73w X B B-lactam ring @ nucleophilic opening
% HE & L, RIFF® 53 B-lactam ring & 7 3 23D
conjugation I X W HEICHEER,E K 5 & Vo T
%0 ¥z, RIFF 5% CBPC & GM D& ¥ T, B
THIETRMT D & GM JEHARIEL S 5 L BT3B,

CBPC L DKB Dl &b RICBIT2EZEDEBTLHE
BOZ LI hic, RB3 T, =veFyve=
VRBZOW S TRAOAIWDHOLHHTE, FOW
HEERELZRDEhr oz 00, THRKIETSZ &
Lo ThADNDEREEE L, HECHEE:Y

ETXE3LDL#HERE N B-Lactam ring BT 5
ER 4, 5 TIX, FABERIEAE © B-lactam ring @
WAENC LA A bhic Z &, penicillinase T4 2 L
7z CBPC i3 DKB RNE{L Ligh otz &ie Edb,
TR OHELER I B-lactam ring AR LTW5 &
LRBEDLhI, ER61DIE, MANK LT I8IC
1%, &EBED penicilloic acid DEADEED & L HHERIX
h, RERFMOEBE LD, ¥4 DKB OBENESE
Bribic, EEENHETLNADORI, ThbD
KBRERNOHEEROKF# # B3 5 &, CBPC &
DKB »E&LBRETS 21tk b, CBPC © B-lactam
ring & DKB OB 25 7 3 7ENP B RIGL
T B-lactam ring 1XBAT %28, = O, — W IEE
@ penicilloic acid &7 b, FDE L DKB LA b
NOREREEIED, HECHEEELZETI®S30L
Bbhs, '

NOONE® b D#diTix, mEF T GM & PC Ryidk
FwEELTRET S L, GM (3 CBPC T& dZHic
TEIL &, ABPC, methicillin(DMPPC), PCG, MCIPC
TIXFEL, AENAREKRL 5% 7" Py L Tk GM
1t CBPC, ABPC GBI RiE {k X h, DMPPC, PCG,
MCIPC Ti3gd ot BEDHR I v THEXYH WV LE
B Tix, CBPC i SBPC it LT GM, TBM O
ILEENEL Y, T b, EH 1, 2 TIE, AR
HFN% CBPC, B A\ % SBPC L DAHAE R o\ FE
L, BUBROT bR, 2D X5, WRHIEREC
FIGDH Wb D LTS DOAHALH B DL, 12KIEL
WZhOPAERIOG FHREDERCIDID LB bh
Do 73 ERBELTR, HEFRADBVWECE T 5
GM, DKB, TBM, KM, AKM 3t5@ L CH7ET S 1-NH,
PHEFRCKEBEELTWS L#EEIh B,

5 ¥ & &

PC Ryl & ARPUAEFOHE EHAR 2WwT TLC,
FROMRRIGRBR T & B T in vitro THREL, KO
MEXEBL.

(1) CBPC iz GM, DKB, TBM, KM, AKM &, H\»
CEERG I ESHEFE B 238 {, amikacin,
LVDM, RSM, SM & T3 §§ 2> » fco SBPC D& d
CBPC L[A U A %7~ Lo %7, DKB i1 CBPC,
SBPC, PCG, ABPC, MCIPC DFERS 2 EWIC L 1k X
Bz Ehb, Zh b PC R4 # ik GM, DKB,
TBM, KM, AKM & OHEEAE L HERS hi,

(2) HEfFRAOBRCERIERZREEL, RETS
Z X b, penicillin ® p-lactam ring & amino-
glycoside D7 3 7 ENPHLMCKIE L T B-lactam
ring [XBAZT 525, T DB, —IFILERE O penicilloic



3780

CHEMOTHERAPY

DEC. 1975

acid L7 b, FDI3hIL aminoglycoside & 7 A B

Chemotherapy 18 : 505~511, 1970

DiESEREY, HECHEEESETI® L0 LH# 3) NoOVICK, R. P.: Micro-iodometric assay for
X Rt penicillinase. Biochem. J. 83 :236~240, 1962
-0 4) ALICINO, J. F.: Iodometric method for the assay
(3) ARBiEHFIx CBPC, » % % SBPC L0 of penicillin preparations. Ind. & Eng.Chem.
RIS D LS DORR BTN, Zhik, Hik 18 : 619~620, 1946
KOS FHREDERN1ISDER T\ 5 & Bb 5) JIIB;==EB : Penicillin 2$14: %] £ Aminoglycoside
- - T FRUEROHE/EREE TS R FREHoR
h, 73 7BeBLTE, MEFRAOBRVEICRT 5 EHE{bic o\ T, Chemotherapy 23(12) : 3767~
GM, DKB, TBM, KM, AKM ic3tE LCH#ET S 1-NH, 3774, 1975
PHEFACKELBEELTWS LHEES i, 6) NOONE,P. & J.R.PATTISON : Therapeutic im-
KB OEE 35 20 B HALEEESATHATE plications of interaction and penicillins. Lancet
2 : 575~578, 1971
» X s s ’
#B&, BIUH 21 B, 8 22 BERMEEREFRRE 7) WAITZ,J. A.; C.G.DRUBE, E.L.Moss,Jr., E.
EBWTRRELL, M.ODEN, J.V.BAILEY, G.H. WAGMAN & M.
b4 Bk J. WEINSTEIN : Biological aspects of the in-
1) MCLAUGHLIN,J.E. & D.S.REEVES : Clinical teraction between gentamicin and carbenicil-
and laboratory evidence for inactivation of lin. J. Antibiotics 25 : 219~225, 1972
gentamicin by carbenicillin. Lancet 1: 261~ 8 RIFF,L.J. & G.G.JACKSON : Laboratory and

264, 1971

2) BENEE, %4 % :Cefazolin o MIESHRN
— R HEOELETAITBELBER T 2V T

clinical conditions for gentamicin inactivation
by carbenicillin. Arch. Intern. Med. 130 : 887
~891, 1972

THE INTERACTION OF PENICILLINS AND
AMINOGLYCOSIDE ANTIBIOTICS. II

The Chemical Reaction of the Drugs in Vitro

Suiro KawasHiMA

The Second Department of Internal Medicine, Niigata University School of Medicine

The interaction of penicillins—carbenicillin and sulbenicillin—and various aminoglycoside antibiotics
was studied iz vitro. The mixture of each penicillin and an aminoglycoside drug was incubated at
37°C for up to 48 hours and tested qualitatively by thin layer chromatography. In this procedure these
penicillins and some aminoglycosides—gentamicin, 3’,4’-dideoxykanamycin B, tobramycin, kanamycin
and aminodeoxykanamycin—were chemically changed. The pairing of the penicillin and amikacin,
lividomycin, ribostamycin or streptomycin did not show chemically remarkable change.

Since the change of each penicillin—carbenicillin, sulbenicillin, penicillin G, ampicillin or cloxacil-
lin—by 3, 4’-dideoxykanamycin B is remarkable, the interaction of these penicillins and aminoglyco-
sides such as gentamicin, 3’,4/-dideoxykanamycin B, tobramycin, kanamycin and aminodeoxykana-
mycin would be similarly significant.

The mechanism of the interaction of penicillin and aminoglycoside is speculated that -lactam ring
would react slowly to amino group, and penicillin-aminoglycoside complex would be formed with fal-
ling of antimicrobial activity. Some molecules of penicillin would turn to penicilloic acid. The degree
of interaction may depend on various structures of antibiotic molecules.



