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MR HE 7 7 AREtERRE (RIRE, FiRER) X495
ABPC+MCIPC ¢ DKB offf#iRIC2WT

EAxREF, 4 B #
ALK PIRRER BT 5ERT A

(FEF0 52 4£ 5 A 12 BSH)

ME <=y UV vREHL7 s /VEEGREFA M
BAERARbBZ LRI MbNTED, HE, 774
B2 ERE LT, broad-spectrum PC » %\ ik
Cephalosporin & Aminoglycoside o f#fH DR R H
BHBEIhTwa!™, FE %Y, 77 2 BHRED S b
e, MhsEBEYEME LT, SBPC,CEZ & GM,DKB
EoMoARRT OWTHRE L TE R,

4&ENE, EU L broad-spectrum PCiz &35, ABPC’

& MCIPC o 1:1 &# SBPC+MCIPC (Viccillin S,
Bi¥R) & DKB 0RO MM ARE, RBECHT 20
AR OWTRE Lo THET 5,
R B H Xk
Fe KD HE B 53 % ABPC+MCIPC & DKB of#tH

GM : Gentamicin

DKB ; 3’4’-dideoxykanamycin B

ABPC : Aminobenzylpenicillin

MCIPC : Methylchlorophenylisoxazolylpenicillin
SBPC : Sulbenicillin

CEZ : Cefazolin

CET : Cephalothin

R RAFRERILEE, BAREEREFLSERRC
Lichiv, BT -7, T, Trypticase soy broth
(BBL) T 1 KHiEEEE K5 HE % Heart infusion agar
(Nissan) i E#BbRL, 37°C, 1 Biideth, 2w =—0
HEC X D HE Lo FEHIiL, DKB 0 FRERDOWT,
ABPC+MCIPC o RARFINLETEERD L5 TillAh
&7 ¥ 13 ABPC+MCIPC : 0.1~1600 #g/ml,
DKB : 0.1~100 zg/ml o 2 fERHFRFRFIE Lico SRRy
BoEEs JOBRER, SHASRER®Y GEHEBTO
BAREHILEBENTC, WEH2ALTRETHEFHRLE
THREOHLARDH, Tablel) XU MIC 0Z1L
T Lico

RIS X ORER RS XIS THADE MRS
B Klebsiella pneumoniae No.7(BE 7 HERE), Pseudo-
monas aeruginosa No.5 (BE4E) © TSBT1®K
323% %, Heart infusion broth (Difco) =T, 3~
A Eg, ERERML, 87°C T, £ KT,
0, 2, 4, 6, 20 EsRjo¥EEE (OD,660 nm) ZEHE Lo
20 BE[EE B oA BN Drigalski Sk BEREH (K
®) ECEHBRL, 37°C, 24 B BREDar=—D

Table1l Combined action of ABPC+MCIPC and DKB (3’, 4’-dideoxykanamycin B) against Pseud.

aeruginosa No. 5%

ABPC+MCIPC (ug/ml)

0 ‘0.3910.78]1.56'3.12‘6.25 12.5\ 25 l 50 |1oo | 200 ] 400 | 800

0 # o | o
0.1 # o # | |
0.19 | H | H | H# | H
DKB (g/ml)  0.39 | # | 4 | # | 4#
0.78 + -+ 5 k|
1.56 | — — — —
312 | — - - -

uoB I I T e e
H# | A | M| M|
H+ H# # kk | __skk | kk — —

+H_ okk | _skek | sk |k | __kk —_— -_—

k| _ksk | dkk | kk | __ckk | kk —_— —

On HIA(Nissan), overnight, at 37°C.

* : A strain isolated from a patient, and is characterized by OF test (+), acylamidase test (+),
arginine hydrolase (+4), gluconate oxidation (+) and N, gas (+).

** : Combined action index is 16.

The combined action indicates the number of agar plates where the bacterial growth are inhibited,
which contain lower concentration of ABPC+MCIPC than the MIC of ABPC+4MCIPC alone, in com-
bination with lower concentration of DKB than the MIC of DKB alone.
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DKB #tfiso PC FOBELE « MBEMEIICH 5
Pseud. aeruginosa No.5 . ABPC, MCIPC, ABPC+
MCIPC (25~1600 ug/ml) & DKB (0.1~3.12 ug/ml)
BERML, 20 FRRIBEEROAEBEIE Lico

PC #|o> Pseud. aeruginosa No. 5 X 5 ANEAL : 5P
WWERID Pseud. aeruginosa No.5 WIFIEHRML,
37°C, 20 p§fEikzs4%, Millipore filter 5@ L, EEN
WKL Thb, Staph. aureus 209 PJC = X % Cup #:T
Bfr PC BEWIE Lico MR, Bt ER2RmmL,
FTL, 37°C, 20 I Licdb D & Lico

Table 2 Combined action index of ABPC-+MCIPC
and DKB, and MIC of each drug

Strain N C. A(.: index oé MIC (ug/ml)
train No. gﬁPD—EgICIP AI\IZ&CP'E DKB
Kleb. pneumoniae*
1 13 50 3.12
2 2 100 1.56
3 0 >1600 | 12.5
4 11 >1600 3.12
5 7 200 3.12
6 14 100 | 12.5
7 7 50 3.12
8 6 100 3.12
9 16 200 6.25
10 0 50 3.12
11 100 1.56
12 5 200 1.56
13 11 100 6.25
14 12 100 3.12
15 9 200 | 12.5
16 0 800 3.12
17 0 800 | 12.5
13/17(77%)**
Pseud. aeruginosa* .
1 30 800 | 12.5
2 11 800 1.56
3 2 800 1.56
4 13 800 1.56
5 16 400 1.56
6 19 400 1.56
6/6(100%)**

* : Strains were isolated from patients.

** : Number of strains against which a positive
combined action was observed/number of str-
ains tested.

# R

REMILBED D X -BtAZHE ¢ (Table 2, Fig.1,2)
D3t & U B4R 5 17 # (MIC ABPC+MCIPC: 50~
>1600 zg/ml, DKB :1.56~12.5 ug/ml) TiZ 17
13 ¥ (77%) THHRA%IR%E A L »ic (Table 2),

MIC o &t REE»B>HSD &, ABPC+MCIPC,
DKB 3tic, kL, thXhftic Xy, fiE»
E~FE, MICOETHERLTWS (Figl), 7o & 2
50% /N FEE A IE R TA B &. ABPCH+MCIPC Bifh T
94 ug/ml 3, DKB1.56 ug/ml §f B -, 10.5 ug/ml
L% (Figl-a), U<, DKB ofijnb, 50% &/h
REMILBE 4% L, DKB ¥ T 2.5 pg/ml T
%%, ABPC+MCIPC: 50 pg/ml $tf <, 0.33 ug/
ml LET35 (Figl-b),

BIEE 6 B (MIC ABPC-+MCIPC : 400, 800 ug/ml,
DKB :1.56, 12.5 ug/ml "TiZ 6 B 6 #k (100%) Bt
AP R 2 Lol (Table2),

RO &0 MIC OBk REHBENLOHB L, W
Thi e X b RIE~EE, SHRASERDL L
#RLTWS (Fig. 2), fc& x ¥, ABPC+MCIPC
50% B/NREFHILYBEAT 480ug/ml THB, LA L,
DKB:0.78 ug/ml #ftf35 &, 1.1 pg/ml LETT
% (Fig. 2-a), ¥ 7= DKB ¥ Co 100% B/ NEERE k-
EEiL 12.5 pg/ml TH B 7%, ABPC+MCIPC: 3.12 ug/
ml 2t LB A, 1.56ug/ml LIETT % (Fig. 2-b),

W R 5 s YO RE R (Fig. 3):Kleb.
pneumoniae No.7 (MIC ABPC+MCIPC : 50 ug/ml],
DKB: 3.12 ug/ml) iz &8\ Tix, 1 MIC » ABPC+MCI-
PC TII Rt 8 X 2 BT\ 5 A%, 20051 & 4 B
P L5 Twb, DKB o 1 MIC fEHDBAE, BE
CirhE DB ENRZ LRV, ERITERHCKI LT
W o TIEFIR BER LB AL X v AR R (ABPCH-
MCIPC : 12.5 ug/ml,DKB : 1.56 ug/ml) T, T
LEOMEAIZ bR, BOREDREHRLED TS,

Pseud. aeruginosa No.5 (MIC ABPC+MCIPC : 400
ug/ml, DKB : 1.56 ug/ml)ic s\ Tk, 1 MIC » ABPC
+MCIPC T3 &EMHIEITE Z 578\ 1 MIC » DKB ©
REREEIEHIR BN, BECIVIELEV, LEL,
MEOHRC XY, XvwEHE (ABPC+MCIPC:
100 wug/ml,DKB :0.78 ug/ml) T, EHALBRELREY
HZEBDTW5D,

DKB f#tf» ABPC, MCIPC, ABPC+MCIPC o Bk

(Table 3) : ABPC & MCIPC 05 b, ¥ DIEFINHHA
B 5T kRS HNT, FhZh ABPC, MCIPC,
ABPC+MCIPC & DKB #ftfH L, Pseud.aeruginosa
No. 513 % BB » il Lico ABPC & DKB ftH
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Fig.1 Antimicrobial activity of ABPC+MCIPC and DKB against 17 strains of
Kleb. pneumoniae isolated from patients
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Antimicrobial activity of ABPC+MCIPC at the presence of DKB

(1) DKB:0 (5) DKB:
(2) n :0.1upg/ml (6) "
(3) n :0.19 pug/ml (7) "
(4) n :0.39 pug/ml (8) n
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Antibacterial activity of DKB in the presence of ABPC-+MCIPC

(1) ABPC+MCIPC : 0

(2) n  :1,56ug/ml (7) "
(3) n  :3.12ug/ml (8) "
(4) n  :6.25ug/ml (9) "
(5) n  :12.5ug/ml (10) "

DAL, Fh*h, ABPC ¥ X0 DKB oR/NRER
EA, BEMIHUETL, SFABR AL D LR %,
MCIPC ¢ DKB pRici3, DKB : 3.12 ug/ml 2 8\ C,
—i%, BERREIZALRBY, HEED MCIPC TIXHE
VHEDOFEE®Z EHTW5S, ABPC+MCIPC & DKB i
F\WTix, ABPC & DKB THLRIBHAZBEL D, »
> HHWHHRENR R EDDND,

DKB ik PC HloA 3& 1k (Fig. 4) : ABPC 1%
Pseud. aeruginosa No. 5\ X b 3@ X h, #%fF PC &D
ELWEAERZREDD, LinL, DKB 20fHT% L%
# PC BoETMzbh5b, MCIPC s\ Tik, #
i, DKB AV hics\Th, ABPC ¥jlicabh
4= X 5 R REL R S hicv s ABPC+MCIPC  DKB
PO XL, RULL, ABPCo¥itabhic k5 s
BEBREOETIRR LRI,

¥ '’

FAEWBEOHEER B\, 1960 SEREEND, 7T A
AMRERYYENEM LTV b, &5 Ly T AakE
RYEC R LT, T LWHAwE DA%, CBPC, SBPC,
CET %0EiffHo b WEROXREFRE L, HFRR

(6) ABPC+MCIPC : 25ug/ml

(11) ABPC+MCIPC:800 ug/ml

: 50 ug/ml (12) n  :1600ug/ml
: 100 zg/ml * :0.33ug/ml

: 200 ug/ml ** : 2, 5ug/ml

: 400 ug/ml

ENB T hbhTW\WaI, 3EE403 SBPC & Aminogl-
ycoside o ff F %, B K 2 M BEEcxL, CEZ &
Aminoglycoside o ff F 43K BRI AR B R LT HF
SRR R E DD LT TRHEE LD,

ABPC 1% 1960 ERMBIES FHINTE D, HEN
W7 ABEEYEEL, EBK, FT7ABEECLE
e kiR & B PC TH B o MCIPC i PCG itth 7 Ex £
T2 75 sAEHECHEDRNEWE TH B, HiBHHID
whn, HEARZ +FADIEKkEHME LT, ABPC &
MCIPC p47#] ABPC4+MCIPC (Viccillin S) 12Bi%s X
h, 75 MRS, 77 AAlEE L ACEBEONE
AR P FRAERLTNWS, 4EIL, DKB & ABPC+
MCIPC & D Btz DV THRE Lico

ABPC+MCIPCi3F, MRFEECH L TILEL)E I
hTED, SEOKHE TS, BT MIC 23 50~>1600
ug/ml, 509 BN FeE BRI YRR A 94 ug/ml TH B DT,
BB LIV 2, BRALDRIIGEAEAE TE K
VoL L, DKB1.56 pg/ml fEAD IV, 50% &
INFEEIEBED 10.5 pg/ml Lich, BRHCS, B
HPEBEORELIE TEXDESELD B,
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Fig.2 Antimicrobial activity of ABPC+MCIPC and DKB against 6 strains

of Pseud. aeruginosa isolated from patients
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Antimicrobial activity of ABPC+MCIPC in combination with DKB
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Fig.3 Effect of ABPC+MCIPC and DKB on growth curve of bacilli

oD
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0.5 ABPC+MCIPC:O

MIC ABPC+MCIPC:400.g/ml

DKB:3.12¢g/ml
(+++)*

Pscud.acruginosa No.5

(0.92)
(+++)*
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Culture in HIB (Difco) was incubated at 37°C
* The number of viable cells of 20 hr-culture, determined by counting the colonies on BTB agar

¥ 7z, ABPCH+MCIPC 12EIRGEERIEEC* LT,
BT MIC 23 400, 800ug/ml THH, £ HREE
EREHIBTE RV L L, ZEEOREMLIL, &L
A E T %5 DKB & ABPCH+MCIPC 0 ff Ry Ri33%
BiC, 7=&xi¥, DKB:0.78ug/ml #BtH35 &, 50

i/ N FBRILRE T 1. 1ug/ml 23R MIC fEDE
Th&RLd, BRBRSPHTEDTEELRD S,
Kleb. pneumoniae No.7, Pseud. aeruginosa [No.5
Tt ABPCH+MCIPC & DKB #8tfH35 &, Hiuch
L, HoBERALOh, AEBOELVWEIELED
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Table 3 Action of ABPC, MCIPC and ABPC+MCIPC
respectively in combination with DKB ag-
ainst Pseud. aeruginosa No.5

ABPC (ug/ml)
0 | 25 | 50 | 100|200 400|800 1600
0 |+ |||+ ]|+
0.1 |+ |+ |+ |+ |+ |+ |+]|+
pkp 010 |+ |+ [+ |+ ||+ |+ ]+
N R R
Geg/m) o7 | 4|+ |+ |+ |+ |+ | — |~
156 [+ |+ |+ |+ |—|—|— |-
12|+ |~ |—|—|—|—|—|-
MCIPC (ug/ml)

0 | 25 | 50 |100|200] 400|800 [1600
0 ||| H || H]F
01 |+ |+ |+ |+ | +]|+|+]|+
pkp 08|+ |+ |||+ |+ [+ |+
N e R R R R R
(ug/mb) g 7g | 4| 4|+ |+ |+ |+ |+ |+
156 |+ |+ |+ |+ |+ [+ ]+ ]|+
313 |+ |—|—|—|4a|2|+]|+

ABPC+MCIPC  (ug/ml)
0 | 25| 50 | 100|200 400|800 1600
o |+ |+ ][+ ]+

01 [+ |+ |+ |+ |+]+]|+
ok 010 |+ |+ ||+ |+ [+ +] -
0.39 |+ |+ |+ |+ |+ [+ —|-
(uglm) g7 | 4|+ |+ 12|12 — | — |~
156+ 4| —|—|=|-|—]|-
siz|+|—|—=|—|—|-|-|~-

Number of viable cells of an overnight culture
(in HIB, at 37°C) was determined by counting the
colonies on BTB agar after incubation at 37°C, for
24 hr.

TWwbo Tiobd, RBEMILBED DR TOHAZRL
i, REEBoMbIZEDbh5,

DKB #f Al BsoR=v ) vHRDOREHRE L HbNTHD
L, ABPC & DKB oI ftHZIREE R LD, DI,
ABPC+MCIPC & DKB TiX, \ % 5 HIEFAME
BT ERRLTWA,

¥ 4=, Pseud. aeruginosa No.5 13 ABPC #RiF{LL
MCIPC s X 0t ABPC+MCIPC 13 "3E{L L7\ DKB
Minis & ABPC I REIhinlitd, 2D &b
&, ABPC %%\ 3 ABPC+MCIPC %% DKB & ffF%h

Fig.4 Inactivation of penicillins by Pseud. aerugi-
nosa No.5 in the presence of DKB
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Pseud. aeruginosa No.5 was incubated with PC
and DKB, overnight, at 37°C, and the incubation
mixture was freed from Pseud.aeruginosa No.5 by
Millipore Filter. A concentration of PC was deter-
mined by bioassay using Staph. aureus 209 P. A
control culture without bacilli was incubated, over-
night at 37°C

— : without Pseud. aeruginosa No. 5, ------ :
Pseud. aeruginosa No.5, « : withoutDKB, x :with
0.78 ug/ml of DKB, A :with 1.56 ug/ml of DKB.

Baiiodicit, ABPC ORELINHD, LEROT
v Bbhb,
T & B

1) EEIRSHERJARE 17 #rh 13 #Riic ABPC+MCIPC
L DKB DftR%IBER R L Do e, AEKC XT3
ABPC-+MCIPC % J 0t DKB o MIC f (ABPC+MCIPC
:50~>1600 xg/ml, DKB:1.56~12.5 ug/ml) i, DKB
3 X OV ABPCH+MCIPC 2 $ff-$5 & LI X DET Lz,

B B 4y Mt IR08E 6 Bk4& Tic ABPCH+MCIPC X O
DKB D ftA%IER & & o FlAECKT% ABPC
+MCIPC % X ¢ DKB o MIC {i (ABPC+MCIPC: 400,
800 ug/ml, DKB:1.56, 12.5ug/ml) 1% DKB % X U¢
ABPC+MCIPC #ftHTHZ X DIET L,

2) ABPCH+MCIPC & DKB o fffix, Kleb. pneu-
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moniae No.7, Pseud. aeruginosa No.5 &oxfL, X b 2) BE—, TR : 77 AREECK T 5 Sul-
LBEOFEHT, WOMMMS, BEFRER LD, benicillin & Dibekacin o ff )R 5 §F
3) ABPC, MCIPC, ABPC+MCIPC & DKB 04 . 4%, Jap. J. Antibiotics 2? : 597, 1976
. d : - . 3) WHERBIK, EM— : Klebsiella R Y SE D LFER I
T, Ixd Pseud.aeruginosa No.5 \Zxi3 % BREHE B4 5 G EBFSE, Cephalosporin b4 H/E
MNAEhotenit, ABPC+MCIPC & DKB T, Kk L Gentamicin & ©ft o\~ T, Chemother-
ABPC t DKB 0 A& TH » oo apy 24 : 451, 1976
4) Pseud. aeruginosa No.5 & X b, ABPC 1 I7Rg 4) IS@IEE, ﬁﬁ%'j},.%j(ﬁﬁ, # Kk ff A : Dibe-
-»%, DKB % fiH L&, AELIhiC kacin & Penicillin ZEH ot AR, L
feahicsi, bt rBER, R Shie EAE R 3R iE T b L Co Chemotherapy 24 :
Mot ¥i1o, MCIPC, ABPC+MCIPCix, Hjh, DKB 476, 1976
AR E bic, TELERITL hoto 5) hxKRBF, SFE: FREESHEH X T 2
KB OBEE R, £ 23 HEREREEARARY Sulbenicillin & Aminoglycoside o #ff%iRic
= s . 2T, BEREERGM, 20, 1976
Wiga (MASLELLA) ekl TREL o 6) NAGATOMO, H.; M. KAKIZAKI, & K. TUCHIYA:
X 3 Combined action of sulbenicillin and genta-
1) hRE=, AEBET, EHRE HRH#E SRR micin. Jap. J. Antibiotics 27 : 199~205, 1974
BHed+ 8=V vE7 3/ BEEAHEY 7) JWEHEYE : Aminobenzylpenicillin & Methylchl-

B optRcET %M%M B %, Chemother-
apy 23 : 3201, 1975

orophenylisoxazolyl penicillin & D pfHZIRIC
BET 5 EERAMIPIE, FIELEEIK 17 1 111, 1968

COMBINED ACTION OF ABPC+MCIPC (VICCILLIN-S) AND 3, 4’-
DIDEOXYKANAMYCIN B (DKB) AGAINST GRAM-NEGATIVE BACILLI

Masako Sasakr and Kivosur Konno

The Research Institute for Tuberculsis and Cancer,

Tohoku University, Sendai, Japan

The reports up to the present have mentioned the synergism betweeen betalactam antibiotics and
aminoglycosides. In this report, the action of ABPC4+MCIPC (Viccillin-S, a broad spectrum antibiotic
which is composed of an equal volume each of ABPC and MCIPC) in combination with DKB against
gram-negative bacilli (Kleb. pneumoniae and Pseud.aeruginosa) from patients was investigated.

The inhibitory concentration of ABPC+MCIPC and DKB against bacteria was determined by the
standard method of the Japan Society of Chemotherapy. The degree of the combined action was expres-
sed in terms of the combined action index and cumulative curves of MIC. The growth curves of the
bacilli were obtained by observation of the optical density at 660 nm of the bacterial suspension. The
number of viable cells at 20 hr-culture was determined by counting the colonies on BTB agar. The rate
of inactivation of penicillin by Pseud.aeruginosa No.5 was determined using Staph. aureus 209 P.

A positive combined action of ABPC+MCIPC and DKB was found against 13 of 17 strains of Kleb.
pneumoniae isolated from patients, and the decrease in MIC-value of each drug in combination with
the partner drug was observed.

Also, a positive combined action of ABPC-+MCIPC and DKB was found against all the 6 strains of
Pseud. aeruginosa isolated from patients, and the decrease in MIC-value of each drug in combination
with the partner drug was observed.

The growth of Kleb. pneumoniae No.7 (MIC of ABPC+MCIPC-4004g/ml, MIC of DKB-3.12 pg/ml) and
Pseud. aeruginosa No. 5(MIC of ABPC-+MCIPC-400xg/ml, MIC of DKB-1.56 ug/ml) were inhibited and a
stronger bacteriocidal action was observed when ABPC+MCIPC were used in conjunction with DKB.

It was found that there was a positive combined action of ABPC and DKB in bacteriocidal activity
against Pseud. aeruginosa No.5. Also, there was a stronger synergism in the combination of ABPC+
MCIPC and DKB than in that of ABPC and DKB.

The Pseud. aeruginosa No.5 inactivated ABPC, but did not inactivate either MCIPC or ABPC+MCIPC.
No inactivation of the above three penicillin preparations by Pseud.aeruginosa No.5 was observed in
combination with DKB.



