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MEWBEOHRCET 5% (1D
RIBEICH T2 Cefsulodin & Aminoglycoside o fffIcBIT %R - ERIRMITFR

TR F—- KB FR-EL ®
EARET - RRHIKES - 4 F &
FALRFMRBERPT TR
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(FBFn 56 429 B 24 BZAH)

Dynatech MIC 2000 % Fi\ - AEEHFREIC X D EERD BEEIBE 45 #icni$T5 Cefsulodin
(CFS) & Dibekacin (DKB) & in vitro $tFHZERHE Lo

1) CFS o MIC X0 MBC i3& iz 6.25 ug/ml i€ — 2% H LTI,

2) DKB ED MIC 3Lt MBC (2t 41z 0.78 ug/ml iz €— 7&K LT\ 1,

3) CFS & DKB ofitf%E%2 MIC 3 X0 MBC icoW\WT&x % &, #HEFA (FIC index,
FBC index <0.5) (& 31z 45 %k 308k (66.7%) widbhic,

4) MHE BHOYEE, AW ERTSUHADRELYR L 435 MIC), 42 (MBC) 2w
T, CFS o MIC, MBC A% 6.25 ug/ml LITF & 12.5 ug/ml LA kD 71 — 743 T FIC
index, ¥# FBC index % It#+5 &, 12.5 pg/ml LIED 7 — 7 DHA TR PEWELRR
L, BERAAEHENRED LRI,

5) DKB iEimic X% CFS o MIC % X0 MBC #% 1.56 ug/ml LAF &7 2B OELE RSB
L, BITIRRIThEh 48 (8.9%), 3%k (6.7%) TH-7Dnl, 0.1ug/ml © DKB FETFT
208k (44.4%), 128k (26.7%) &7cbh, 0.39 ug/ml » DKB F#ETF Tit 338 (73.3%), 30
¥k (66.7%) L7z,

BUHEKERFERZORIBEC X 2 EHMES iz, CFS & DKB % 7:i3 Tobramycin (TOB)
HBRE L, &8RRI B, ME¥ACL 20 THRRIRIEEINEL, BERXRESZ
babhieh ot BIFFAE LT, FEmEkHES, GPT 0BE LR, GOT kLU GPT 0BE LA

ZExhEh 1f3 2801,

MBI % LT Carbenicillin(CBPC), Sulbenicillin
(SBPC), Piperacillin (PIPC) X o~==v 1y v # &
Gentamicin (GM), DKB 7 & 0 7 7 EE¥Et4H O 4R
X in vitro THEFAAAD LR TV, bhbh
i* Dynatech MIC 2000 % F\ iRk mARE T &
b, PIPC, Ticarcillin (TIPC) & DKB o §f /i i
Bt LT MIC,MBC iz T & Lic BRI E A 3
Tw3Y, SH, RBECERNCHEDYET S €7
7 e A7) v#HTHB CFS & DKB 0k S h B
X35 in vitro BEfA%ZE % Dynatech MIC 2000 »
FGIRABOHEC L Y B L,

Fi, Wh ISR BRI TR Bz & o
T, BUSGURREREOFIREC X 5 S WNE 5 flc
LT CFS & DKB %72 TOB »#tAfErE LT, %
DEERDER, MEENHES X OCRIE”C o TR L

o
I. EMHR
1. EBRA®E
EREEME : BRIR D BEGIRE 45 &
{HFAZH] : Cefsulodin(CFS)
Dibekacin(DKB)

Dynatech MIC 2000 % i\ - ¥ kB 2 ke &
WPREEEBEDEICEE L DA h i GBE 5k
\Z#t$% CFS & DKB o #ifhids X OSpfaRED MIC ¢
MBC ZIE Lico B L O R RIE R
Heart infusion broth (Difco) % \» =, CFS 10,
0.2~200 ug/ml o 12 E&P%, DKB i 0, 0.05~30
ug/ml D 8 BYREFRFBE & L <, HEAOEABE
MEEGHEDO TV — b 2B LTk &, —pisihiift
WHEERREKT 10 e FRLTEG L (0.1 ml0F



VOL. 30 NO. 7

CHEMOTHERAPY 771

Fig.1 MICs of CFS alone and with various con-
centrations of DKB against P. aeruginosa (45
clinical isolates)

Fig.2 MBCs of CFS alone and with various con-
centrations of DKB against P. aeruginosa (45
clinical isolates)
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Fla B 10° EOER L 75), 37°C, 18 BEEEs
FHIC MIC ZH|E TS & L LRI & e\ Heart
infusion broth @ 7 v — MZEEE L, “h¥ 37°C,
24 EpREIEEEZIC MBC 2H)5%E L7, MBC ¥ 99.95%
SEBELLTRDORE,

2. KRERLTORT

CFS DB LU DKB #iE Fo MIC % Fig. 11
T L7z, CFS Bmo MIC i3 1.56 ug/ml 225 200 ug/
ml LLERSAL, 6.25 ug/ml iz €= 2% B LT\ 1
Bt DKB DA 0.05, 0.1, 0.2 ug/ml &30
T 5125 - T CFS © MIC o v — 7% 3.13, 1.56,
0.78 ug/ml & 1 BTN E e,

CFS o #fh3s X 08 DKB ###% Fo MBC % Fig. 21
RL7co CFS B MBC (1 1.56 ug/ml 5 200ug/
ml YU EiHAL, 6.25ug/ml i — 2%%F LTU 1o
DKB DA 0.05, 0.1, 0.2 ug/ml L3 2120¢
»T CFS ®» MBC @ & — 73 3.13~6.25,3.13, 1. 56
ug/ml & 1/2~1 EFEF D/ E L Fe o Tl n 7o,

DKB o MIC 5 & 08 MBC it &%z 0.39 ug/
ml M6 3.13 pug/ml LS L, & bz 0.78 ug/
ml €= 7 %F LT 1,

CFS & DKB D #ifzhBE % F = A ¥Rk » 5 Frac-

tional inhibitory concentration index (FIC index),
Fractional bactericidal concentration index (FBC
index) #RkH5B T &z X W#&5f L7z, FIC index (FBC
index) £0.5 #AAFEEAH, 0.5<FIC index (FBC index)
<1.0 i Ha9HE%E F A, FIC index (FBC index)=
1.0 ##8fn {F A, FIC index (FBC index)=2.0 37/¢
PHLERADRLENFRLRDRNL DL TEEEEL
T Table 1IZ/R Lz, BRI BRENDOE THIC
B, &L CHREERL 458k 30 Bk (66.7%) 1238
bR, MeBETEAZ R LICKRIIA LN ah -7,
8%, WHoAHEE, HEMERZEUTHRAMRELZRLE
43k (MIC), 42k (MBC) &2\ T¥ g FIC index,
S¥# FBC index ##:5f L7z (Table 2), "% FHIE
DETH 5 & 43 ¥kDFHg FIC index (2 0.489 TH »
oo = A% CFS B MIC 25 6.25 ug/ml LUITF &
12.5 pug/ml LU kD 70 — 7224 13 T F 5 FIC index
BRDL, BEDFANEELR L ¥ AR
WHDOETHR 5 &, 42 ¥ED5Fty FBC index (1 0.457
T hF#y FIC index X D L/NEWfEZ/RL?, CFS
i MBC 2% 6.25 ug/ml AT & 12.5 ug/ml L E
DIV — T TFEY FBC index % &% 2, <2t h
BREDOHIVNIWEZRL, EEERAEBMESRS5h
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Table 1 Effects of combination of CFS with DKB
on growth-inhibition and killing of P.
aeruginosa (45 clinical isolates)

Table 3 Decrease in MICs and MBCs against P,
aeruginosa of CFS in combination with
DKB (45 clinical isolates)

Number of strains

Inhibition ] Killing

30(66.7%) | 30(66.7%)
12(26.7%) | 11(24.4%)

*1 Synergistic
*2 Partially synergistic

*3 Additive 12% | 1@2%
*4 Indifferent 2 (4.4%) | 3 (6.7%)

*1 : FIC index (or FBC index)<0.5
*2 :0.5<FIC index (or FBC index)<1.0
*3 : FIC index (or FBC index)=1.0
*#4 : FIC index (or FBC index)=2.0
(neither combined effects nor antagonism)

Table 2 Potentiation of antipseudomonal activities
or bactericidal activities against P. aeru-
ginosa of CFS in combination with DKB
(43 or 42 clinical isolates)

“MICS or MBCs of CFS

Total ~ =125 | <6.25

ug/ml ug/ml
Mean FIC index | 0.489(43) 0.433(14)| 0.516(29)
Mean FBC index | 0. 457(42)‘ 0. 429(18) 0. 479(24)

!

Number in parentheses indicates the number of
strains

1o

wiz CFS i MIC 3 L v¥ MBC #»% DKB f##ic
XH 1.56 ug/ml LATF & ik BT L: et L
(Table 3), CFS @ MIC #% 1.56 ug/ml LAF & #k 3
X, BHTIL4Ek (8.9%) TH-7Dh, 0.1 ug/ml,
0.39 ug/ml ® DKB ##FTF Tit, ThFh 208k (44.4
%), 33k (73.3%) &is-tco CFS @ MBC % 1.56
wpg/ml LUFOBBUL, BITIZ34k (6.7%) THote
D» 0.1 ug/ml, 0.39 ug/ml © DKB $#FF Tz, *
TR 12 £k (26.7%), 30 ¥k (66.7%) Eic -7z,

II. BERB AR

L. o %

Wb E AL A BRI RRPE RN A LTV B
1t SOERCRMER E CTRIBEIC X 2 2B 5 6, IR
B3O, THE2HIT, FEBILSTEENS 681K TH -
tz (Table 4),

2. B5Hk

CFS 2g % 5% 7 I V¥EM 250 ml (/M2 LT 1 A%
TRIEET 2 & & b, EFI1~312 DKB 100 mg
Wik, fEGI4 ~ 51 TOB 60 mg FiE% i Ly LIE
DflAEHETLH 2E, 4AMMBRERYS L,

(Number of strains againg
which MICs and MBCs of

Addition CFS were 1.56 ug/ml or less
MICs l MBCs
1.56ug/ml | 1.56ug/ml
None 4.(89%) | 3671%
0.05 zg/ml of DKB 7(15.6%) % 3 (6.7%)
|

0.1 pg/ml of DKB
0.2 ug/ml of DKB
0.39 ug/ml of DKB

20(44. 4%)
31(68.9%)
33(73.3%)

12(26.7%)
27(60.0%)
30(66.7%)

3. ERR#E

FEE, DO MEAR, B, BREISTR K ORRIRIERG, 2
BIT7 B EURCHEER LEEN L SR, CRP %}
CIiEES EFEED B\ 3HKE L, £PCHYOEES
EnfBohis,

4. FIE¥HZE

LOLT B\ TR SRIO WS HRIBE A 107~10%/ml
DEESIh T, 5RO FBicH - RIBEO 5
WHRACEA L, 202857 BELURCERESA §
TR RSNk » 1, FERI 3 HBRE, LOHROBHEL
LAREITFEHE LTty EF 3 2>\ TikidT
%o

5 BIfFf% L OBRREED RE

T, HILBERSEOBIIERHRZALR -1 14
THBEHEEYRD, 15T GPT 0BELR, 14T
GOT % XU GPT 0@ LRAA Stz (Tableb),
BEXRTHEIVTRLEBL L1,

6. EMER

fEG] 3 % Fig. 3 iZ/R L1z, 68 MDD LIt CRELIE
ELREXMEYHE LEMBAB LTV %, Ricitlw
F2ANLORBERLTE D, RIBEC X5 2HHE
EBVEL T, £ 0 £ g, KW-1070 Bigh, PIFC
& AMK o ftf, CFS #igh, PIPC xj, DKB ¥
ERBELEDERER 14 ARFEC X b GBENH
KREBRIEERDOHENB ORI, L LGIBENERD
B, 4@o CFS & DKB o#tfs»t 65 AR
ElRLEMN -1,

16§ S %

TRBEERY BT <=1 v& & LTHic CBIC
SBPC, TIPC, PIPC AHREh T\ 3, -hbodt
in vitro TRBECKELHECAEHEELT 508
PIPC Th5, DU L »7 CFS it+t77°
ARV YRTHDTHRIBEHENYHL, Lrdbld
PUE 1% SBPC o 16 %, TIPC o 8z, PIPC 02
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Table 4 Therapeutic effect of CFS and aminoglycosides on respiratory tract infection caused by

P.aeruginosa

N Age | Underlying | Dosis and Duration |p 40,y pingse| WBC | ESR CRP Clinicall  Side
o Sex disease CFS ‘ AGs in sputum | (/mm?) | (1°) i effect 3 effect
o 2gx2 | DKB | 8x10%ml | 5400 57 | (+) | }(;OTT
1 Bronchiectasis [100mg x 2 3 3 3 1] ( Good |
M x14days | X 14days (—)* 6,400 | 18 =) | GPTH1
s5 | CPE.Old Tbe. | 2gx2 DKB 5%107/ml | 8,500 CT
2 100mg x 2 i i N.D 1} Good (=)
M | Asthma bronch. X l4days | x 1l4days (—)* 7,700 +
Bronchiectasis | 2gx2 DKB 7x10%/ml | 5,900 | 55 G
68 | Eosino-
3 100mg x 2 3 3 1 '] Good | il
F Asthma bronch.| x14days | X14days (—)* 8, 500 36 <5 philia
co | Bronchiectasis | 2gx2 | TOB | 6x10%ml | 8200 34 | (4 | |
4 60mg x 2 3 3 3 } 3 Good | GPT1?
M | 01d Tbe. x14days | x14days (=)* 6, 800 5 | (= ‘
57 Bronchiectasis | 2gx2 | TOB 5x10%/ml 4,700 G ‘
5 60mg X 2 15 1 N.D i Good D)
F 1 o1d Toe. X14days | x14days|  (=)* | 8700 - |

* normal flora

N.D.:

not determined

Table 5 Laboratory findings before and after administration of CFS and aminoglycosides

R,

Bk L vbh®,

GOT GPT
29
¥ 12
——
5 3 3
Before After  Before After  Before After
BUN Creatinine
———
e
\n
) S I A S—
7 0.3
Before After  Before After

LaL, KEIOMA L DER~OBITRIL2Y
1 RERREREIC L

BRBEC L ARERPITH LTEARF XL >TLTY

Bl CRIARELIRBELHH 5 TIRIBEKE=>
FE7 s/ BEGFILRISEC LT in vitro THA
F 7o ik Cefopera-

BRINBED LR T H1-Y,

L LiEabh

) v

zone & DKB % in vitro THRARENH B = & X FER
LT\w%, SEDOKKT, RBE K LTRLIEHIN
8\~ CFS (% DKB & Dic Az RE RS, KEED
DKB $###FT CFS ® MIC #iFT/<, MBC %
LIETT A EARER, 7§ 7 BE&CEEDEN
HETERVBETY 20 & 5 BB EREFE~D LA
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Fig.3 Case No.3, 68y.o0.F., Bronchiectasis, Asthma bronchiale
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REEHLBbhic, ¥biz CFS ¥ o MIC, MBC
PRVERD 7v =72 X W ERLGRABRELRED Rl
ZELBERMCEDER X 5,

DEDERERIERGRC LR B I h i, Tib
b, BESERPEEEDOKBEC L2 EHHESFIC
# LT, CFS % 1[0 2g &k L DKB 100 mg ¥ 7
(X TOB 60mg fHFic X5 0tH5% 18 2ETI14H
RS Licl &5, 2BIERI -1, T2 fiic
FWTRE7 BAUACKBE, HEAL, BEXRLES
Mmoot IHIL, TOERDEHFAE THRERTHD
SEROBEMENEWC EXERIN, BENBRE
ZRBBTIL, 7 EBGOERAR L CFS 121
Bl 2g T1R2EDHARENFEYUTHSS LELLA
55, ¥ CFS 18 1g &7 3 /EEHOHHEIzD
WTHBRE LTV ERWEES,

X [
D tEAKEF, KR#KH, B &, F8EHE—

LJ
15

J
21

2)

3

49

5)

4% & : Carbenicillin & Aminoglycoside i
R s »£88, BRMHE, Chemotherapy
28 : 825, 1980

BRAK IHES:GRE sv o=, &
FFTRENTHHEAD 6 A% Ro Chemother-
apy 27 : 848, 1979

FBRE— KBFR EL ¥, k4~KEF %
RIAR, 4F E:HEHBEOHACET»H
% (1), BERSMERRE 535 Piperacillin,
Ticarcillin & Dibekacin & o in vitro ftfH
RiICBET % RBRAIEE, Chemotherapy 30 : 149
~153, 1982

HFBE—, KBFX #I %, +KEF %
R, 4% = &K & : Cefsulodin (SCE
-129) DEBMES X CEEKRM B %o Chemo-
therapy 29 : 1352~1354, 1981

MABER, f: RRIRES U 02 M P SRR Y FE % 2
& L7c Cefsulodin o ZgEMIES KEITFEE—ER b
BZfAcBi ¥ 5 %22, Chemotherapy 27 : 229,

1979
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STUDIES ON COMBINATION OF ANTIBIOTICS (1)

IN VITRO COMBINED EFFECT OF CEFSULODIN AND DIBEKACIN
AGAINST CLINICALLY ISOLATED PSEUDOMONAS AERUGINOSA,
AND THE THERAPEUTIC EFFECT OF CEFSULODIN COMBINED
WITH AMINOGLYCOSIDES ON INFECTIOUS EPISODES OF PSEUDOMONAS
IN PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Sencur Aonuma, Kikvuo Onuma, AKIRA WATANABE,
Masako Sasaki, Kotaro Orzumi and Kivosur Konno
Department of Internal Medicine, The Research
Institute for Chest Disease and Cancer,

Tohoku University

Tzumr Havasur and Hiroakr Okamoto
Department of Respiratory Disease, Iwaki

Kyoritsu General Hospital

In vitro combined activity of cefsulodin (CFS) and dibekacin (DKB) against 45 clinical isolates of
Pseudomonas aeruginosa was investigated by use of Dynatech MIC 2000.

CFS, at 6.25 ug/ml, inhibited 65% of the test strains and killed 55% of them.On the other hand,
DKB, at 0.39 ug/ml, inhibited 249 and killed 9% of the test strains.

In combination of CFS and DKB, at concentrations of 6.25 ug/ml and 0.39 xg/ml, 84% of the test
strains were inhibited and 82% of them were killed. A potentiation of inhibitory and killing activities
was demonstrated in combination of CFS and DKB at various concentrations.

CFS, in single use at 1.56 ug/ml and below, inhibited only 9% of the test strains.But in the pres-
ence of 0.1 or 0.39 ug/ml of DKB, CFS, at the same range of concentrations as mentioned above,
inhibited 44% or 73% of the test strains.

Similarly, CFS killed only 7% of the test strains, at 1.56 ug/ml and below, but when combined with
0.1 or 0.39 ug/ml of DKB, it killed 27% or 67% of the test strains at the same concentration range.
If the concentrations of both drugs in combination were raised, the more evident potentiation of in-
hibitory and killing activities was observed. Namely, when CFS and DKB were combined at 6. 25 ug/
ml and 0.39 ug/ml, 84% of the test strains were inhibited and 82% of them were killed.

As evidence by 0.5 and below of fractional inhibitory concentration(FIC)- and fractional bacteri-
cidal concentration(FBC)-indices, a synergism between CFS and DKB for inhibition and killing was
demonstrated in 67% of the test strains of Pseudomonas aeruginosa.

To clarify clinical significance of this in vitro synergism, the following observation was made. The
test strains were divided into two groups according to their susceptibilities to CFS;group I, consisting
of the strains against which MICs or MBCs of CFS were 6.25 ¢g/ml and below and group II, con-
sisting of the strains against which those of CFS were 12.5 ug/ml and above. The strains in group I
and II were treated with CFS and DKB in combination and an average FIC- and FBC-index for each
group was calculated from the results of checker board dilutions. Both indices were smaller in group
1I than those in group 1. This result, showing the more distinct combined effect with DKB on the
less sensitive strains to CFS, indicated a clinical significance of the combination.

Then therapeutic effects of CFS combined with DKB or tobramycin (TOB) on 5 episodes of Pseu-
domonas infection in 5 patients with chronic obstructive pulmonary diseases were evaluated. The
patients were treated by intravenous drip infusion of 2 grams of CFS combined with intramuscular
injection of 100 miligrams of DKB in 3 cases or 60 miligrams of TOB in 2 cases, twice a day for 14
days in all cases. Clinical response was good in all cases and Pseudomonas aeruginosa was eradicated
from the sputum of all patients. No adverse symptom developed; eosinophilia, elevation of GPT,
elevation of GOT and GPT were detected in each one patient at the end of administration.



