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Fig. 1 Bactericidal action of CFS and GM against P. aeruginosa E-2
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Fig. 2 Regrowth curve in vitro of P. aeruginosa E-2 previously exposed to CFS or GM
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The arrows () in the figure indicate the time at which CFS or GM were removed by
The open circles or triangles indicate the regrowth curve of bacteria
pre-exposed to CFS or GM.

centrifugation.

Table 1 Effect of administration schedule on therapeutic efficacy of CFS

by subcutaneous route against

P. aeruginosa E-2

intraperitoneal infection with

Administration 1 inject 2 inject 4 inject 6 inject
schedule — (1 hr. interval) (1 hr. interval) (1 hr. interval)
I()r?)sge/mous e) No. of survivors* | No. of survivors* | No. of survivors* | No. of survivors*
5.0 9 10 — -
1.25 4 8 10 10
0.313 2 5 9 10
0.078 0 2 9 8
0.020 0 0 3 6
0.005 - — 2 2
0.00125 — — — —
0.00031 - — — -
EDgi/inject 4.6 1.5 0.13 0.062
o 1.2 0.35 0.032 0.015
EDso/inject (0.43°3.4) (0.12-1.05) (0.011-0.10) (0.005-0.045)
ED,s/inject 0.32 0.085 0.0075 0.0035
1.2 0.70 0.13 0.09
total EDsy (0.43°3.4) (0.24-2.1) (0.044-0.40) (0.030-0.27)

* 10 mice per group
( ) :95% confidence limits
Infective inoculum : 5.8 x10®° CFU/mouse with 3% mucin (3.9x10?

LDso)



80

CHEMOTHERAPY

MAR. 1978

Table 2 Effect of administration schedule on therapeutic efficacy of GM

by subcutaneous
P. aeruginosa E-2

route against

intraperitoneal

infection with

Administraton 1 inject ‘ " 2 inject 4 inject | 6 ipjeci |
_schedule (=) | Q@hr. interval) | (1br. interval) | (1hr. interval)
Dose No. of survivors* | No. of survivors* | No. of survivors* | No. of survivors*
(mg/mouse)
5.0 9 10 _ —
1.25 8 10 10 10
0.313 1 2 9 9
0.078 0 0 1 4
0.020 0 0 0 0
0.005 - — 0 0
0.00125 — — — -
0.00031 — — — -
EDg/inject 1.7 0.92 0.34 0.24
L 0.80 0.44 0.16 0.11
EDso/inject (0.42-1.52) (0.23-0.84) (0.09-0.29) (0.055-0.22)
EDj¢/inject 0.40 0.21 0.074 0.050
. 0.80 0.88 0.64 0.66
total EDso (0.42-1.52) (0.45-1.68) |  (0.36-1.16) (0.33-1.32)

* 10 mice per group

( ):95%

confidence limits

Infective inoculum : 5.8 x 10 CFU/mouse with 3% mucin (3.9%10* LDso)

Table 3 Effect of administration schedule on therapeutic efficacy of CFS

by intraperitoneal route against intraperitoneal infection with
P. aeruginosa E-2
Administration 1 inject 2 inject 4 inject 6 inject
schedule — (1 hr. interval) (1 hr. interval) (1 hr. interval)
l():lsge/m ouse) No. of survivors* | No. of survivors* | No. of survivors* | No. of survivors*
5.0 — —_ — -
1.25 10 10 - -
0.313 10 9 — -
0.078 9 9 10 10
0.020 3 3 9 10
0.005 0 1 8
0.00125 — — 3
0.00031 — - 0
EDg4/inject 0.25 0.064 0.0052 0.0064
‘s 0.12 0.030 0.0023 0.0028
EDso/inject (0.063-0.23) (0.016-0.057) (0.0012-0.0044) | (0.0015-0.0053)
EDys/inject 0.056 0.014 0.0010 0.0013
0.12 0.060 0.0092 0.0168
total EDsy (0.063-0.23) (0.032-0.114) | (0.0048-0.018) | (0.0090-0.032)

* 10 mice per group
() :95% confidence limits
Infective inoculum : 6.5% 10* CFU/mouse with 3% mucin (3.3%10*® LDs)
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Table 4 Effect of administration schedule on therapeutic efficacy of GM
by intraperitoneal route against intraperitoneal infection with
P. aeruginosa E-2

Administration 1 inject 2 inject 4 inject 6 inject
schedule — (1 hr. interval) (1 hr. interval) (1 hr. interval)
I();:e/mouse) No. of survivors* | No. of survivors* | No. of survivors* | No. of survivors*
5.0 — —_ — —
1.25 10 10 — -
0.313 10 10 10 10
0.078 6 8 9 10
0.020 2 2 5 6
0.005 0 0 1 2
0.00125 — — 0 0
0.00031 — — — —
EDg/inject 0.20 0.13 0.080 0.052
EDso/inject (0.092.0.19) (0.015-0.099) | (0.0088-0.060) (0.0034-0.036)
ED/jsinject 0.016 0.011 0.0066 0.0040
total EDs, 0.058 0.076 0.092 0.084
(0.022-0.15) (0.030-0.198) (0.035-0.24) (0.033-0.22)

* 10 mice per group
( ) :95% confidence limits

Infective inoculum : 6.5% 102 CFU/mouse with 3% mucin (3.3x10% LDsp)

Fig. 3 Concentrations of CFS in plasma and peritoneal fluid after
subcutaneous injection in mice
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Fig. 4 Concentrations of GM in plasma and peritoneal fluid after
subcutaneous injection in mice
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Fig. 6 Concentrations of GM in plasma and peritoneal fluid after
intraperitoneal injection in mice
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Fig. 7 Relationship between therapeutic efficacy of CFS by subcutaneous route
and its concentration in peritoneal fluid
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Fig. 8 Relationship between therapeutic efficacy of CFS by intraperitoneal route
and its concentration in peritoneal fluid
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Fig. 9 Relationship between therapeutic efficacy of GM by subcutaneous route
and its concentration in peritoneal fluid
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Fig. 10 Relationship between therapeutic efficacy of GM by intraperitoneal route

and its concentration in peritoneal fluid
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Fig. 12 Bactericidal activity of CFS after subcutaneous administration to mice
infected with P. aeruginosa E 2
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Fig. 13 Bactericidal activity of GM after subcutaneous administration to
mice infected with P. aeruginosa E 2
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Fig. 14 Bactericidal activity of GM after subcutaneous administration to
mice infected with P. aeruginosa E 2
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OKEREBAEY <Y 2 LT 2 s.c. HEHOEBE
BMREUBT 2 LABOINEELOHETCOTLS
CEAIBHEL, chizEe LTHHORBEEREDE
DIEXTEDTHAH D ERXTI 3,

T/ CFS £XU GM HE & 5KT 2b bR
{ERIRRIC EDyy %18 5 700 ICHE L KK R KR
ZHBT2E, CFS D23 7chiEH0.5~1 #g/ml 7
#THY, GM OZhnid 5ug/ml FIRTH B LHEEX
ico —F in vitro KBV 3HEF O K EHICRT 2R
HLMEIZI212% L L0.78~1.56 ug/ml TH 70 £
nw x, CFS 0= v AP B AICEH B HHRER in
vitro DENEIZIZELLAL LAETIAILOICHL,
GM DIBEAICIS in vitro DZhE D PYERZ WL D
CEbLNDE. ChiZ—EKESVLHSERICHRT 50»HR

LkHBRED—DThH b0 £5* B XU NISHIDA 5
REMUEYRN v 4 ¥ SEHRITFPRICL 2 RBEAOR
RMNAERACEIIZTEBCOLTRFL, B-lactam
Rt HE Carbenicillin ® Sulbenicillin Z&EF i
LTRARREHROMAMNA SN EH, GM ITiFCD
LIBERARBONLEL > EREL TS, 72 GM
WCOWNTRe ' BB IFDBRD chemotactic v x # v
2EETHETILLIRELAONG®, CHoDR
SR LIGERE L b OB EBERT 2 1cpD—D0DF
HoE2EHT IO LN,

X 51C, CFS @ in vivo ICHF 245 % MEERICO
LTI Y HEMICERT 27001, LTBREEHERKO
Bl X UMERICET 2 BREEDEES GM 0h
EHBME Lo TORR, AERAEWLTS &M
RS FPHRIND LKl H TR BERBE SN
72o T2 B, CFS DiEA0.5~1 rg/ml DI LD HAIAE
ERICBY 2BEBOBLOBEIC, REBRE LTI T
HEVERRBEBIONEL> DKL, GM DIEA
KREERE L5 E2ISLTEBORLOEES
LORELLBTCENHS LI 512, FRFEHOTH
DEBICS, = v 2EBRICBWTIE, in vitro DEA
LRRILD, BHSICERMMEE L & Bbh 2 KM%
b BRIEOBRIENIFIIN T, ZLTCOHEH
FEMHIRE S £ 72 CFS DBA I BPBEMESHIED
LiCBEInBEE, GM D14 I1C 13 BB INFRINE
BLEBELTL AL IKEbhi, Thid~y 2EBR
LBD2EHOBRLOBELEELTLZ2004 LiLis
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Vo TS DREIZ, JAWETZY, SCHMIDT 5 W80 43 &
U EAGLE 52 UHBLDARICE > THBINT
WA XS, in vive LRI A5 MIHOERORRICIT
REOHEEFADA T EENDOM O BRS F /-
KENRUEHELTVLACEERLTWALDTHY,
CFS 532 GM %ERKGEFAT 2 M 155 MBI L
T—20REUNRIREEX 26D EBbNL,

PIEBXT &L SIC, CFS o 4 MICHT 24
VERIZRES HADIMB DL LAKER SN TV A RHNCKAE L
THRACEMHASHLTH S, 71, KEBRICBLTHL
o= 9 2DMPBARRRTRIE S & DI KEEDOBERMKE (2
HEVLOHIMNIEODTHEENSC &R, TTK
BLOARCE > THHBINTVLARELATHY, CC
TRONIEHRNEOE THMEKOBICETRIEIZERE
bhiil, UL, KEMICIE CFS DHiEEMRDRMK
ERSERUIREENRELN B0, RIBEBYLE
LT GM LEZHI0EBENLD O ETRIFLN
BAEMEHRATHEMEBF LTVLACEERLTEE
Bbhb.

® L)

RIBERIYEL N RICPARIN AR L7 r v 2 R
1} v Cefsulodin (SCE-129, CFS) @ in vitro 8L U in
vivo (=7 2FEBRA) KD 3 AKRMEBEERICOLT,
Gentamicin (GM) DZh L BRI L, RO & 5 155K
HWEB.

1) P. aeruginosa E-2 {Cx43 5 in vitro \CE D5
B/NERHBEEIHHIZIZE L < 0.78~1.56 #g/ml TH
D, PFNH1.56 ug/ml P ETRIBEMICERL.,
LU, £0EHORBARRICE O THMRBERLUK.
F1ibH, CFS DFEAKIZ 1 ~1.5KMEETRLHLY
AHHENERANEDONACTET 2HEESL VDS
BUDTERABREERANAO NI, T RFREEE
100 #g/ml T LY THREEAORRIH, BRERL
BIRELAEES D oo —F GM DOBAITIIREIR
BAEF3LEnIE LT DESH L DL DAL
BEMRMBEDO NI, TRAAVLTHOBESICOERE
FERET L 1HHMDRICEREEL IZIZEUEETH
SWL, WHEERE L.

2) CFS ofiIBEM e N By~ v 2 iCxd 2 EM%
£i2, s.c. 5310 L.p. LTRILHVT b RSEPE &
DT EEHY DD EDs {HIZ WD & total EDso fH
HELL B L — 4, GM 0 B A EHYLD
EDsy fEiZ/NE {153 b DD total EDso fHiZIZEA LR
LTHoto £D7:%,CFS 3 1 @S ICE VLTI GM
LD PPKRE EDso A RTICODDHST, 4HD

B\>i2 6 EHEREMICIIER S DD EDw MDA
4 total EDso fll& GM X VB D IT/NELl%ER LT,
3) & & DYIKHEHRFIMED KBS S, CFS D
YRR % 54 LTV A K& R BERIZEHBIE ORISR
ISMTHD, GM 023k KRR T H5LERIN
too Elow v AMPBARICK T 5 CFS OB/NEZHREIR
in vitro DN &EI121I2% L {0.5~1 #g/ml THAEDIC
LT GM o&hid5 ug/ml gl THA S LHEEZN
4) < v 2 MARICEBLTS, CFS OB&ICIREY
WYL LOVIBEEEATORMEBIIIIEALES K
ofcht, GM OBAICIRERE LTS EENICEHL
THEREKE (il TLTMALTHLOBEICL~
v AWBRICEOLTREABREDHER LS TRIN B L
0 & BOMMMEHRNED O N1z, £ LTEFIHRE
BB O FMRMMMEC VIR UH I ETOLDLWY 5 ENA
NEEEICE LTS, CFS O A1 B ENEHR
BLEIBIn-ME GM DIBAICIIE XNz
HEEBFELTVLAL S ICBbOT,
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EXPERIMENTAL STUDIES ON ADMINISTRATION
METHOD OF CHEMOTHERAPEUTIC AGENT
X. EFFECT OF CEFSULODIN (SCE-129) AGAINST
PSEUDOMONAS AERUGINOSA

Tomovukr IwaHr and TAxkesur NIsHINO
Department of Microbiology, Kyoto College of Pharmacy

In vitro and in vivo antibacterial activities of Cefsulodin (SCE-129, CFS), a new semisynthetic cephalosporin
developed as a drug for use in Pseudomonas aeruginosa infections, were studied in comparison with Genta-
micin (GM) and the following results were obtained.

1. In vitro minimal effective concentrations of both the drugs ageinst Pseudomonas aeruginosa E-2 were
about the same (0.78~1.56 #g/ml). The mode of the onset of the bactericidal action of CFS, however,
was much different from that of GM. CFS was only bacteriostatic for an hour to one and half hours but
showed a remarkable bactericidal action thereafter. Elevation of the CFS concentrations up to as high as
100 #g/ml resulted in almost no change in time of the onset of the bactericidal action and potency of the
antibiotic. While, GM showed a faster and more potent bactericidal activity as the concentration was elevated.
The organism exposed to CFS and GM began to proliferate an hour after drug elimination in a manner
similar to that of the normal oraganism.

2. In in vivo experiments, the protective effect of CFS in mice intraperitoneally infected with Pseudo-
monas aeruginosa improved as the frequency of injections increased. Total EDso as well as EDso per injec-
tion of CFS were markedly smaller with repeated doses. In the case of GM, however, EDsy per injection
was smaller with repeated doses, but toal EDs, remained almost unchanged. Thus, EDs of CFS was slightly
inferior to that of GM in single dosing, but in multiple dosing the total EDs; as well as EDs, per injection
of CFS were superior to those of GM.

3. From the time-course change of the drug concentration in the peritoneal fluid it was presumed that
an important factor which gave influence to the protective effect was the total duration of the time for
which the effective concentration was maintained in the case of CFS, and it was the total amount absorbed
in the case of GM. It was also presumed that the mininal effective concentration of CFS by the peritoneal
fluid of the mouse was 0.5~1.0 #g/ml, which were almost the same as those observed in the in vitro ex-
periment, whereas that of GM was about 5 #g/ml.

4. The bactericidal potency of CFS received little influence even when its concentration in the peritoneal
fluid of the mouse was much higher than the minimal effective level, but that of GM became higher as the
dose was increased. Both the drugs showed a growth-inhibitory effect for a period longer than expected
from their time-course change of the concentration in the peritoneal fluid. The regrowth inhibition period
of CFS, which is the time when the infectious organism exposed to a drug begins to proliferate again after
the drug is eliminated, was thought to be related to the time for which the organism was exposed to the
effective concentrations, whereas that of GM to the total amount of the drug absotbed by the ogranism.



