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Clinical and fundamental studies were performed using Citrobacter freundii isolated from

urine specimens of in- and out-patients between January 1980 and July 1981,

The C. freundii (C>104/ml) isolated from urine was closely related to chronic complicated

urinary tract infection.

MICs of pyridonecarbonic acids (ENX, OFLX and NFLX) and CMX against C freundii

were low.

Pyridonecarbonic acids (ENX, OFLX and NFLX) and CMX showed good therapeutic

effects against the experimental ascending pyelonephritis of mice according to their MICs.

Against the experimental ascending pyelonephritis of cyclophosphamide-treated mice, pyri-
donecarbonic acids (ENX, OFLX and NFLX) showed good therapeutic effects.

Experimental intraperitoneal infection of mice was made easily with a low inoculation

dose by adding mucin.

Pyridonecarbonic acids (ENX, OFLX and NFLX) and CMX

showed good therapeutic effects against this experimental model.

Experimental respiratory tract infection could not be made in the mice with the organism

isolated from urine.

Key words: Citrobacter freundii, Experimental infection, Pathogenicity, Urinary tract infection
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RYSEDOBRKEIRFNREL L DILEET DL Xh, &
RIRBIERIEIL 19605 BN £ TIX 7' 7 ARMEN T
LIBHEAS, 1970ERPETILS 7 2ABRHEE (R
EEE I T\ 7o Serratia marcescens X2 Pscudomonas
aeruginosa 15 X1 X B RREHEL B & 7L - TE LD,

EEMPRFERFETHBRERRSEIC VT G-
trobacter freundii OFEERENEML, HOZh b
% S B EBL BRI N L CRERETH S =

i

EDERIR, <y AR AWERREERI BT
ThLERO N IIE REE Y BT3B OHFE
AR XN, SEEZBTRF XD C. freundii 358
Sh-BEOBKREOEN ¥ B Zicy, BRANW £
REEEZRAT B L E L, KA 205 L -sEL
EFEEHD C. freundii x5 MIC iz, &
BRI hIHEWED MIC #JIE L. b=y
ARERERC TN AW - R EREW B X 5 1A5EE
ek ity @EOEKRT S\ TRBERIEDR %
B & LTUL Serratia 7o & D ERA IR TR
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Mot C. freundii OFFEPEC AT WL D OB
HHMREEBIOTHRET S,
EBRHH S L UFE

C. freundii R RRAIED BEIRIE OB © BERANC
C. freundii DIRFMEEMBT B0, BITHZRER-
TEPNLINIE L A X v 7 A To 7 » AR, R
X OAREH 104/ ml L 43S h e fE KR
BREWRBRIIR S L OARBE 200 THS.

FeIK 2B C. freundii wxiT% £HEHE YW BD
MIC : 19804 1 Ax6 1981427 A ¥ CoDYELRE
HRD LHRSBREI NI C. freundii 53 ¥a FiL
TEB YR WED MIC % JUE Lic. JAEHET
Miller Hinton &K 8¢y (Difco) 3 2r 7S5 v
& — (EARBUERD % AT 108 CFU/ml DK
EEL, AAMLEREFARIEE Y KL kI
fo. {ERALLME®HEX Ampicillin (ABPC), Pi-
vmecillinam (PMPC), Piperacillin (PIPC),
Carbenicillin (CBPC), Sulbenicillin (SBPC),
Aspoxicillin  (ASPC), Amoxicillin + Potassium
clavulanate (AMPC+CVA), Cefazolin (CEZ),
Cephalexin (CEX), Cefoxitin (CFX), Cefotiam
(CTM), (CMZ),
(CMX), (CPZ),
(CTX), Ceftizoxime (CZX), Latamoxef (LM-
0X), (CBPZ),
(CAZ), (CPM),  Cefminox
(CMNX), (CTRX), Dibekacin
(DKB), Gentamicin (GM), Sisomicin (SISO),
Netilmicin (NTL), Astromicin (ASTM), Fos-
fomycin (FOM), Sulfamethoxazole-trimethoprim
(ST), Trimethoprim (TMP), Nalidixic acid
(NA), Pipemidic acid (PPA), Cinoxacin (CINX),
Norfloxacin (NFLX), Ofloxacin (OFLX) %X
0% Enoxacin (ENX) DE36%ITh 5.

T YRR « Ao C. freundii No., 1,
No. 7 No. 11, No. 12, No. 16, No. 21, No. 22, No. 30,
No. 32, No. 43, No. 45 & XU No. 53 oit128kT
»H5. XNBELT E. coli P-5101, P. morganii Kono,
K. pneumoniae No. 13, S. marcescens §-9, P. aerugi-
nosa No. 12 ©F} 5 ¥R& 7.

SRERTY Y SR T L R A & D IBA L 7o
~y AT, (i) ATk BRB B Rz ddy
%, M, A 22~30g, (ii) Cyclophosphamide (J}
T CP) MBEREEET ~ 7 A _L1THEBFTR T % o REYy
o B ICR Sk, M, fKHE 21~26g, (iii)

Cefmetazole Cefmenoxime

Cefoperazone Cefotaxime
Cefbuperazone Ceftazidime
Cefpiramide

Ceftriaxone

7% 19854

RS « BT ddY B, HE, FE 18~
0g BIV (v) %l Rk ERI dAY R, H#
& 16~18g T EhERAVT.

CP M~ = FEERE LT CP (Endoxan
EIFEBIE) % ICR %~ v 2 B 300 mg/kg
S, BRI AMERECERIE, b o &b AmERkEK
DIET LIk X% RFHEET & L CP AEAE K
TRt LT

BRHEd & OTRRER:

(i) =y A LfTHBRER FHE S Y oJk
¥tz T b= v A% Pentobarbital-Na (25
~50 mg/kg) HEFTIR, TS T CEEMNLEN
x4, 0.25ml YA ) vESE (26 G EHED K
CHEMERE (100~10° CFU/ml) 0.1 ml %EEMMA
HEALEBEELRAMABE L. REAFELTHS
A BN X DR &R Z 0B Fek
ot EERATHOA4ER (GHeRFRED 11K IS¢
7o B~ ORYIEA S X OEbREE LR i~
AN ORLBER R b Y, ARERE
EH BT ihbhish o7,

(ii) v & EfTHERE L RERER | AERICHE
A L7-%#x ENX, OFLX, NFLX, PPA, MINO,
PMPC, CMX, CBPC kXU GM o 9HfiEHET,
A6 A ERNEL, HIFAIKTREYB I Lo1.
fER L EERIAEY OREBITH <7 R ETHE
TBEREGEBRCHER L C. freundii 1280 5 Bl
BHREEDTE No, 21 LRFEHEDH No. 53 D
28T, BEE MR No. 21 ¢ 300IDs, No. 53
Tik 100IDs Thorc. BEEERS3, 8, 24, 30,
483 L USRFR] Bic e h Thi 3 hic. 5 H#EDO~
v A4 Ko KD Litchfield-Wilcoxon #EiC I b
EDso fHi¥s X UN95% S IEMR AE 2 H L 7.

(iii) CP MM~ 2 ETHERE % EHYE ) ICR
FA=y A CP 300 mg/kg #JEkEPIC 45144 B H
CHEY BELC. BRYPFER R0 KE AKRTH
5. FRALKCHEBRIL C. freundii No. 12, No. 21,
No. 32 $ 10" No. 53 ¢, WBE LT E. coli P-
5101, P.morganii Kono, K. pneumoniae No. 13, S,
marcescens S-9 ¥ X U8 P. aeruginosa No. 12 % F\»
fe.

(iv) CP B~ v & EiTH BEBK GIER &
FEREA L - ESEIL ENX, OFLX, NFLX,
PPA, PMPC, CMX % L0' GM o 7 #|C, #55
B O SRR R OB L AETH B, HEL
Bkl C. freundii No. 21 %308 No. 53 Th 5.

(v) = v ARIEPIRRHSER ; ddY R~ v 2Dl
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pIc 0.5 ml DEMEIE (4% -5 IRNMEE 3 LOJE
HiBE) REAL, 7THHEDOFEC~YAK LY LDsw
AR, FHLAEEBREL C. freundii No, 1, No.

7, No. 11, No. 12, No. 16, No. 21, No. 22, No.

30, No. 32, No. 43, No. 45 3 X0 No. 53 nFt12
BT, & LT P. aeruginosa No. 12, S. marcescens
S-9, P. morganii Kono, K. pneumoniae No. 13 ¥ X
U E.coli P-5101 &t 5 k& v, BB LIc L5
1% Difco Bacto Muchin Lot. No. 633046 Th %.

(vi) = v AJBBN BRBRER  fhRohk T
YA A F VIRINERER A BEL, MK 0SS
LU 6 BRI BRI AR S L, 7 BRO = v REFRK
%3k Litchfield-Wilcoxon 3512 & b EDso flids &
VOSHIEERAEY FH L. SEHLCHEKRL C
Sfreundii No.2l 3 XU No.53 o 28T, HEHEY
Hiz ENX, OFLX, PPA, MINO, CMX, CBPC
KLU GM 0 7HITH 5.

(vii) =9 A BYER ; ddY Hevrk=—
7 AV CRRERE, 50 pl AT AEIKE MERK Y Al
KETL, BREFISeEBRIhA. EB5 HED~
AR L D LDs w3RDIC. FHLACEKL C.
Sreundii No. 1, No. 7, No. 11, No. 12, No. 16,
No. 21, No. 22, No. 30, No. 32, No. 43, No. 45
B XU No.53 oiti2#k T, *#EE LT P. acruginosa
No. 12, S. marcescens S-9, P. morganii Kono. K.
pneumoniae No. 13 F XU E. coli P-5101 %5k
RV

= £

1) FRIRB o fgdt
KHRIETI20B) D 5 b ABEEZ D 18H & A% Kb,
RYEDW A ISR B R B 50 9 B, 1S
BEbEs 8 61, D 3 PIABILIRMTHERYEE T, T
TR B R % RBE Th » 72 (Table 1). ok
MBI BT NEASE DS 4 B, BSH, BENES s L Ot
RISz 3 B-52¢, LIF Table k{ZT &L T
Hote, BREELTHAREBIC X5 01208015
BT, MEERERISEDO D& LTHlEX R

205EGIH H T — T A BBEHIRISBI & 65% % 5D T e

2) MIC 445

FRIRBE C. freundii 53 ke i+ 5 R=>V V%
PiEmE o MIC 54 (Fig. 1-1~2) i3 PMPGC #350
pg/ml € — 27 &L MoK TIE XS
DA 100 pg/ml Ll - L ESEMMERCTH -, BHE
MEEhT VB 27 =R HEWED MIC 51
(Fig. 1-3~4) % 100 pg/ml Ll ko> MIC 2 H4 515

Table 1. Background factors of 20 cases of
Citrobacter freundii urinary tract

infection
1. Patients
Number
In-patient 18
Out-patient 2
Total 20
2. Diagnosis
Number
Chronic complicated pyelonephritis 9
Chronic complicated cystitis 8
Post prostatectomy infection 3
Total 20
3. Underlying condition
Number
BPH 4
Renal stone 3
BT 3
PC 3
Ureteropelvic stenosis 1
Ureter stone 1
BT + BPH + BS 1
BPH + BS 1
BPH + PC 1
Urethral stenosis 1
Urethral caruncle 1
Totai 20
4. Type of infection
Number
Monomicrobial 15
Polymicrobial 5
Total 20

BPH : Benign prostatic hypertrophy
BT : Bladder tumor

PC . Prostatic cancer

BS ! Bladder stone

FEMPEREA S VA, CMX 1k 100 pg/ml LL_Eoofiti
A Eed, »v 6.25 pg/ml iz MIC 0 £~y %
HL T, LMOX 4 FE#z 6.25 ug/ml, CTX
IO CZX Tt 12, 5/1g/m1, CPZ 3. 25 yg/ml dl
MIC pv—27%KL, Zhbhdsg3ifRsx
ND47 = 2RFEHIELD TSR D &2
R, HEBF: MIC E4RLE. Zhicst
LTvb@rE o2 Eahs 7 = 2aREHTHS
CTM o MIC i 50 pg/ml iz ¥ — 2 2B L, CMZ
TIIFEAED 50 pg/ml LALET, FHvhbdhrnE
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Sensitivity distribution of clinical isolates
Citrobacter freundii (53 strains)

100 Inoculum size : 10° cells/m2
o=0 ABPC

&6 SBPC

80} o—ocBPC

e PIPC

a4 PMPC

60|

40,

e

20

Cumulative percent of strains inhibited

S005 01 02 039 078 1.56 3.13 625 125 25 50 100 >100

7% 1985%F

Sensitivity distribution of clinical isolates
Citrobacter freundii (53 strains)

po
(2 2]

1001 1 cutum size : 10° cells/m¢

o=o0 CEX
&> CEZ
80F o-eCFX
e CTM
~a CMZ

Cumulative percent of strains inhibited

RA

005 0.1 02 039 08 1.5 313 625 125 25 50 100 >I00

MIC (ug/mp) M1 C (ug/me)
Drug 00500 02 039 078 156 3.3 625 125 26 50 100 >I0 Total Drug 500501 02 039 078 156 313 625 125 25 50 100 >100 Total
ABPC 1 11 50 53 CEX 53 53
SBPC 1 2 50 53 CEZ 1 52 53
CBPC 2 1 1 4 53 CFX 1 2 50 53
PIPC 2 1 3 47 53 CTM 3 1 1 22 5 2 53
PMPC 3 T vV 4 8 281 7 53 CcMZ 1 4 6 42 53
Fig. 1—1 Fig. 1—3
Sensitivity distribution of clinical isolates
Citrobacter freundii (53 strains)
Sensitivity distribution of clinical isolates o
1

Citrobacter freundii (53 strains)

[ Inoculum size : 10° cells/ng

3 om0 CMX
B = CTX
100 £ 80 o—ocpPz
[ Inoculum size : 10° cells/ag & @ — ﬁnza;x
2 om0 ASPC ®
B &= AMPC +CVA % 60}
£ 80r 5
2 €
5 § 40
% 60 3
K 2
€ 5 2}
S a0t g 2
3 [5)
¢ =5
§ 20} S005 00 02 039 078 1.5 313 625 125 25 50 100 >I0
g
o
M1 C (ug/m)
5005 01 02 039 078 1.56 3.13 625 125 25 50 100 >100 Drug 5005 01 02 039 078 15 3)3 625 125 %5 50 100 >I0 Total
CMX 2 1 1 7 205 4 5 8 ]
MI1C (ug/ne) cTX 11 2 2 9 13111 13 83
Drug 5005 01 02 039 078 156 313 625 125 %5 50 100 >100 Total cPZ 2 1 1 1 241211 8
ASPC 3 50 5 czx 1 21 1 2 41595 21 8
AMPC+CVA 1237 4 8 LMOX 311 9 165 1 7 3 6 83
Fig. 1—2 Fig. 1—4
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Sensitivity distribution of clinical isolates Sensitivity distribution of clinical isolates
Citrobacter freundii (53 strains) Citrobacter freundii (53 strains)
oo _
1001 ocutum size : 10° cells/md o 100r jrocuium size : 10° celis/nl
3 om0 CMNX B o= FOM
3 &—o CBPZ s o ST
E 80 o=ocCTRX T 80} oTMP
£ o—e CAZ £
2 - cPM 2
£ 5
£ 60} % 60f
k] k)
€ £
S 4 s 40
3 2
P =3
g 20 .g 20
] g
o o
500501 0.2 039 078 156 3.13 625 125 25 50 100 >0 s005 01 02 039 0.78 156 3.13 625 125 25 50 100 >100
M1 C (ug/me) M1 C (ug/me)
Drug S005 01 02 039 078 15 313 625 125 25 S0 100 >10 Total Orug 5005 01 02 039 078 156 3.13 625 125 25 50 100 >100 Total
CMNX 3 6 4 5 FOM 17 B 2 1 s
cBPZ 112 1 1416 2 16 53 sT 6 45 2 1 3 5
CTRX 2 11 1 3 4169 6 10 5 ™P s 2 3 5
CAZ 11 2 1 1 41938 3 13 s Fi
cPM 1 2 1 4 8 ig. 1—7
Fig. 1—5
Sensitivity distribution of clinical isolates
Sensitivity distribution of clinical isolates Citrobacter freundii (53 strains)
Citrobacter freundii (53 strains)
2 100r Inoculum size : 10° cells/ml
- o
100 Inoculum size : 10° cells/mf 3 :2“
5 PA
‘g o=0 ASTM £ 80 eocCINX
£ a4 NTL € o NFLX
£ 80p o=asiso 2 ~4 OFLX
€ e DKB s —-a ENOX
E »=a GM % 60}
© b~ 1,
5 6o} s
N [=4
5 8 0}
.‘é [}
8 aof py
g. =
P s 20t -
2 g
5 20f 3
g
o s005 01 02 039 078 1.5 3.13 625 125 25 30 100 >0
5005 04 02 033 078 156 313 625 125 25 50 100 >0
MIC (ug/m)
MIC (ug/md) Drog 5005 01 02 039 078 15 313 625 125 % 5 100 >0 Total
Drog 5005 01 02 039 078 15 3.3 625 125 255 100 >0 Total NA 1218 4 1 18 53
ASTM 3 12 3 1 1 53 PPA 8 2 3 1 310 6 5
NTL. nms 1 13 2% 5 1 = CINX 6 24 6 1 2 2 14 53
SISO 1314 2 1319 1 s NFLX 3 72 3 3 4 41 6 53
DKB 031 22 2 % 7 53 OFLX 6 217 1 5 8 5 53
GM 3 9 3 2 3 219 2 1 83 ENOX 4 26 3 1 8 2 2 3 4 53
Fig. 1—6 Fig. 1—8
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T E Shbe7 = 2R ¥HITHD CEZ Tlig
BkAs 100 pg/ml Ll EChH -t BEREPOL7 =
LB EC T 5 MIC {H (Fig. 1-5) Ti% 12.5
pg/ml iz MIC o€ —~27%%T5 CAZ bokd
IV T, ModiEHE 100 pg/ml DLEEE
EftETh -7 3.13 pg/ml ic MIC K- 7%F
3% ASTM i 50 pg/ml LI ko> MIC &3 5H
Bx BT BIF R EY R L (Fig. 1-6). i
NTL, SISO & X0t GM ¥ 25 pg/ml & MIC o
v— 7 %R LUHBHRFCH - end, DKB Tk 100
pg/ml ERBTH 7. FOM X 12,5 pg/ml &
MIC o¥—72%b, 1#hois 100 pg/ml LLL
» MIC %77E L7 (Fig. 1-7). BHEOE Y F Yy ALK
VR PIE WED MIC 44 (Fig. 1-8) &5 &
ENX, OFLX % X0 NFLX 0 3#lix& 1z 0.39
pg/ml & MIC o€ — 2% L, AERC{EHLE
HEWED > bbb - &b RIFABBMTH» 7. CINX
F X0 PPA TIZRIE T 6.25 pg/ml KLU H%ET
1.56 pg/ml & BB IFIc BT TH - 7eh3, 100 pg/
ml ko MIC &R #dRd bR, NA K625
pg/ml & 100 pg/ml LA Eo”fgEH:0 MIC € — 7%
BHLI.

WRIZE 31% 18

19854

3) EbWgeB

(i) = v ALTHBEBAGRER  SEHEY
BoEEHREL Table 2 RIRTWS. Noll i@
IR Y FoarEVvEEFRD ENX Bk
U8 OFLX, 7= s%0 CMX 2320 MIC LF
B BIF7 EDs %R L7 No. 53 it X % BHffMic
FWTdh ENX B 10 CMX # Bif/ EDs % 5
L, GM L REFTH - .

(ii) CP QB X5~y AQMBRKOLEE : CP
AT & 5= v APk OZEAL (Fig. 2) iX CP 4
i<y A0HMmEK K 7,000/ml wxL, 2HAT
1,200/ml * &Wic/ET% =L, 4 HBriX 560160/
ml CREEYFR L. To®BEEREZRL, 88
B X 6,000/ml % CEIE L.

(iii) CP M~ 2 FTHELERRRER 5
WORBFER LY CP AUEK4 HEREY Btz
7z (Table 3). C. freundii 3 XU MBOEKED 5 %
Th &b IR NS B Iz SO P. aeruginosa
No. 12 ¢ LDs #»% 1.5x10' CFU/mouse, IDs 5%
1B THote. C. freundii D 5 BTk No. 53 23%
> ELEVWIREMERL, LDs A% 102 CFU/mouse,
IDs X 1#7BC, LDso G P. aeruginosa X b 10!

Table 2. Effect of various antibacterial agents against ascending kidney infections with

C. freundii in mice

Infection Treatment
C. fr;::«d“ ch:‘l)lsegge Roste Drug Rods Hour after EDs (mg/kg/dose) (::I/:,) %
(CFU/mouse) challenge Kidney Urinary bladder
ENX po 3824304854 3.18(1.7-6.0)* 3.62(2.2-5.9) 0.39
OFLX po ” 2.87(0.9-8.9) 3.56(2.1-6.0) 0.39
PPA  po ” 35.0 (6.1-200) 53.6(16.1-179)  1.56
MINO po ” >400 > 400 50
1.6X107 yira. PMPC po ” >200 >200 50
(300 IDs) VeSical  cmx  sc ” 79.3 70.8 6.25
CBPC sc ” >400 >400 >400
GM  sc » >50 >50 25
ENX po 3,824,30,4854 3.43(1.6-4.4) 4.42(1.4-14.00  0.78
NFLX po ” 12.3( 2.9-66.6)  10.9( 2.7-44.1)  0.39
1OXI0 1o, PPA  po ” 61.030.7-121 ) 53.2(20.3-139) 3.13
(100 1Dy vesical PMPC po " 28.9(6.6-126)  28.9( 6.6-126) 0.78
CMX  sc ” 1.27( 0.5-3.5)  1.29(0.6-27) 0.2
GM sc ” 3.61(0.8-15.7)  3.40(1.1-10.5 0.78

* Numbers in perentheses indicated 95% confidence limits.
** The MICs were determined by the agar dilution method according to that recommended by Japan Society

of Chemotherapy.
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80 -
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60 -
50 -
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30+
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ol

WBC/mit X 100

Cyclophosphamide (300mg/kg)

I meant standard error, n=5

0
1
CP-treated

Days after CP-treatment

5 6

Fig. 2. The effect of cyclophosphamide (CP) on WBCs

of female JCL-ICR mice

Table 3. Infectivity of C.freundii and other organisms in ascending kidney

infections in cyclophosphamide treated mice

(Cyclophosphamide-treated)

Mortality Bacterial finding (IDso)
Organisms (LDs) (CFU/mouse)
(CFU/mouse) Kidney Urinary bladder
C.freundii 12 3.4x10* 1.0X10' 1.0x10°
” 21 6.3x10* 2.1x10' 2.1%10'
” 32 1.1x10° 1.0%x10? 1.0%X102
” 53 7.0%x10% 1.45 1.45
E. coli P 5101 >1.6X%107 6.3x10’ 8.8x10'
P. morganii  Kono 5.5X%10° 5.3x10° 5.3x10°
K. pneumoniae No.13 8.0%10° 5.6x10' 5.6X%10'
S. marcescens S-9 1.9%10° 3.7x10% 3.7x10%
P. aeruginosa No.12 1.5%10' 1.5 1.5

* Cyclophosphamide (300mg/kg) was given intraperitoneally 96 hours before challenge.

Fig. 3. The mouse 4 days after cyclophosphamide treatment
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Fig. 4. The cyclophosphamide-treated mouse 3 days after
inoculation with C. freundii No. 53

Table 4. Effect of various antibacterial agents against ascending kidney infections with
C.freundii in cyclophosphamide treated mice

Infection Treatment .
, Kk
C. freundii Challenge cP* Hour after EDHF MIC
No. dose Route (ng/kg) Drug Route (mg/kg/dose) (ng/md)
(CFU/mouse) ng/ks. challenge Kidney Urinary bladder

ENX po 3,824,30,48,54 2.8(1.6-4.9) 3.10.95.2) 0.39

OFLX po ” 1.700.1-2.7) 1.70.1-27)  0.39
NFLX po ” 7.7( 3.4-17.6)  7.7( 3.4-17.6) 0.39
1x10° PPA po ” 27.3(12.6-50.2)  29.2( 2.9-66.7) 1.56
@ cux s 4 MI@I) Me0E.s9) 6.25
GM  sc ” >50 >50 25
ENX po 3,824,30,48,54 3.51 3.51 0.78
NFLX po ” 11.0( 5.5-21.8)  11.0( 5.5-21.8) 0.39
- PPA  po ” 31.5 35.4(23.9-52.5) 3.13
Intravesical 300 PMPC po ” 45.7(19.1-109 )  51.7(20.7-129 ) 0.78
(S8 CMX sc ” 1.7(1.0-2.7)  1.9(0.7-5.0) 0.2
GM sc ” 1.6(0.9-2.8) 1.8(0.9-3.8) 0.78

* Cyclophosphamide was given intraperitoneally at 96 hours before challenge.
** Numbers in parentheses indicated 95% confidence limits.
*** The MICs were determined by the agar dilution method according to that recommended by Japan Society of
Chemotherapy.

CFU/mouse # — # —@E\ b DD IDso Tid [ 4T A — BB TH -7z, CP AU 4 BEOFRMMIL
Bote. KEIIMOXEE & BE~XTH LDso, IDso & BB LBtk R LERIRD bhigws (Fig
LITE L, FRFME oM & L VRIS iz, No. 12 % 3), CP B4 AIC C. freundii No. 53 % 4.0x
L0 No. 21 T LDs #% 10¢ CFU/mouse, IDs 102 CFU/mouse J&HsX ¥ T 3 BiBBHOBOEHEIL
7% 100 CFU/mouse TH H, No.32 ik LDs %X HEar2L, RoBGHEIBDLRKEERL TV
U IDs & i T 2 ke N 100 CFU/mouse # — 7= (Fig. 4).
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Table 5. Mortality of mice intraperitoneally Table 6, Mortality of mice intraperitoneally
infected with C. freundii and five infected with C. freundii and five
other organisms without mucin other organisms with 4 % mucin

Organisms (CFIDBr:ouse) Organisms (CFLOD/:wse)
C. freundii 1 >2.75%10” C. freundii 1 4.7x10*
” 7 >2.5 X107 ” 7 1.4x107
” n <4.8 X107 ” n 7.9%10°
" 12 7.9 x107 ~ 12 1.1x10°
” 16 >3.5 X107 ” 16 2.0x10°
” 21 1.2 X107 ” 21 4.5X10*
” 22 >4.0 X107 ” 22 >4.0x10°
” 30 >3.3 x107 ” 30 3.3x10°
” 2 1.26x10” ” 32 4.0x10°
” 43 3.5 X107 ” 43 1.3x10°
” 45 >3.5 X107 ” 45 <3.5x10°
” 53 1.74x10° ” 53 3.3
P. aeruginosa No.12<5.5 X10° P.aeruginosa No.12 1.3x102
8. marcescens -9 9,35%x10° S. marcescens S-9 2.6x10°
P.morganii Kono 3.0 X10° P. morganii Kono 1.3x10°
K. pneumoniaeNo.13 4.1 X107 K. pneumoniaeNo.13  4.5X10°
E. coli P-5101 >4.1 x10° E. coli P-5101  9.0Xx10°

Table 7. Effect of various antibacterial agents against systemic infections with
C. freundii in mice

C. freundii Infection Treatment

No.  Challenge dose .
(CFU/mouse) Toute mucin  Drug  Route

MIC

* %
Hour after  EDsp (#g/mg)
challenge (mg/kg/dose)

ENX po 0,6 2.02(1.49-2.75)* 0.39

OFLLX ©po » 1.63(1.25-2.13)  0.39

PPA po » 8.17(4.54-14.7) 1.56

MINO po ” >100 50

21 2.5%10° ip + CMX sc ” 23.6 6.25
(S5L-D =) CBPC sc 2 >400  >400

GM sC » 12.6(9.57-16.5) 25

ENX po 0,6 2.93(2.06-4.16) 0.78

OFLX po ~  4.09(2.49-6.74) 0.78

PPA po ” 10.5 3.13

MINO po o 5.26 6.25

53 2.5%103 ip 4+ CMX sc ~» 0.47(0.29-0.78) 0.2
(757LD =) CBPC sc . 177 6.2

GM sc ” 0.51 0.78

* Numbers in parentheses indicated 95% confidence limits.
** The MICs were determined by the agar dilution method according to that recommended by Japan Society of
Chemotherapy.
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Table 8. Mortality of mice intranasally infected
with C. freundii and five other organi-

sms
Organisms (CFLII/?nsguse)
C. freundii 1 >5.0X107
” 7 >5.0x107
” n >5.0x107
“ 12 >5.0%x107
” 16 >5.0%107
” 21 >5.0%107
- 22 >5.0%107
” 30 >5.0%x107
” 32 >5.0%107
” 43 >5.0%107
" 45 >5.0% 107
” 53 >5.0x107
P.aeruginosa No.12 5.0x10°
S. marcescens S-9 >5.0%107
P. morganii  Kono >6.0%107
K. pneumoniae No.13 >7.5X107
E. coli P-5101 >5.0X107

(iv) CP 4~ v A T BRBRGEER (Ta-
ble 4) : C. freundii No. 21 DREHH<ix OFLX o
EDs 23 L.7mg/kg £d ot d $<ShTEY, GM
® EDso 1 50 mg/kg LA E& & - & LB 7. No.
53 Tix GM K XU CMX o EDs 7% 1.6~1.9
mglkg £ o& b hTwni.

(v) =9 2A[aEPEYsRE (Table 5, 6) &
VIEWRINEETIE C. freundii No.53 @ LDsy 25 108
CFU/mouse #*— & — Tl #ix 107 CFU/mouse
THote. XNBE T P. acruginosa No. 12 X8
S. marcescens S-9 D&4H' 106 CFU/mouse D+ — &
=T, fhoWEX 107 BBk 108 THD. 4% &
F v IERMBEETIL C. freundii No.53 o LDs i1 3.3
CFU/mouse &JEHIc BBWIHH 2 R L, DOWT
No.12, No. 32 53 102 CFU/mouse, No.l ¥ X 0% No.
21 %3 104 CFU/mouse DA — & —%RL7:. XBHE
Ti% P. aeruginosa No.12 A3 102 CFU/mouse &ifi
WIFBMEER B L, S. marcescens S-9 ¥ X' P. morg-
anii Kono @ 102 CFU/mouse DI TH - 7c.

(vi) = ABIEPRGIEEIER (Table 7): C.
Sreundii No. 21 1@ X 5 RY@ITix OFLX 7% 1.63
mg/kg, ENX 7% 2.02 mg/kg ® EDso & BT/ a5t
BWEEZRL, DOWT PPA, GM, CMX oJET MI-
NO kX0 CBPC i2fE%)Th o7z. No. 33w k5
By i CMX o EDso 2% 047 mg/kg T3 » &
b RITFREBREZRL, 2w T GM @ 051 mg/

kg THbH, flio5H HEH BiF EDso %/RL
7.

(vii) = AR A%z (Table 8): P. aerug-
inosa No. 12 &z pt 108 CFU/mouse F— & —o
LDs #REUL7IAH, flo Bk iz +xX7T 10°CFU/
mouse LA ED LDsy THote. ZOZENLEED
EEAFICIE, Zhb C. freundii 13< v A KERE
YRz Lz EAVREhic.

z Z

Citrobacter IXBHNMAEFNCET % 7 5 sBHEO&E
BAETHEE T BRRC BRI FHL, e D
EFBH MEE —E T H5. H <% Bethesda-
Ballerup BiRE&\vbh, £HFMIERS D Esche-
richia & Salmonella oFEIEI & &h 5. BE In-
ternational Committee on Systemic Bacteriology
CEWTEDLRTWAS S DX C. freundii, C. dive-
rsus 3 X8 C. koseri D 3FETH 5. 2EHD Citro-
bacter XREAED DD BN %L, hTH fre-
undii HKBSAE LD, B diversus THAH. 7
S E 5\ Tt Citrobacter 12T 2 HE I L,
BRIz BTt C. freundii L b C. diversus O
ROFHED. ZoHEORBERDOEL It il
RT 20RO D D, TLSERDE LN EINZN
EHETHS.

Fic MK ED P 2EERAEE C. freundii DXBE
WIRBEHR L OMIRhT BT 5 EREER, REFRRE
FDF 4 A 7 &M B X MIC, IBHIT <7 ARG
HRILEZ L), ARVPRBROBEAEE LTRET
REZERRLE. SEGFERLEOOBERR OB
BE R OB HEHOXEK X35 MIC kbt
RS E 7 e T B £REIEWE O 1EHRLY
Foow T L.

ERERIR DIFHT CTLY, AEIIRBEPIED 2 THEE
ik RPRERC MR SHESh s 2 & R A
feo Thobbh, TRTOEAVRECERREYET
DIV IRBEIBRYSE T, L T — T A BEH
&\ ERLOREYZ 2 THIECT S LIXTE
IR, SRR T THRRED S D2 S -
7o BENEEC X % REERRPE OBRKRI /s L %
b ah, SO S EAR 206 &7
B, ILERPEXETSEIELOhS. BB LIL
5 7t b ORRIR R B oRE S AR, RIEH
Tl 584 DILERER T 52T, ToKR
SHIFHER E LCOMIh B2 &% b nEEXD
hb.
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FEHEWHEC 535 KB MIC 13 A B> o
Erfi¥, ILEHLLMARIRICHEYE 282N
% teE36F0 MIC 2B L. FENREF MIC
PRULEEHE L PMPC, CMX, GM, FOM %
LUt PPA imoWTIXAFORE Y B, SEHL
{BE Shi- HEWHED 5 BTk ASTM, ENX,
OFLX ¥ X0 NFLX Mgffi MIC ®REL7.
246 LTHRD E, AERIEEL C. freundii T3
+% in vitro OFEMHITEY Fy AR VB ROK
AN D - bW, ThbDEREZE A x—v
“:r%]z’:lo)’ Hlel)’ %%12)%&0{’/']\@#613)@*&%&
I —FL T,

- 7 A RYERN B\ TR MHERLEREED
M\ C. freundii No. 53 L, FEEOREELX LD
No. 21 #Hvi ETHBREAOBRERY ST
>t No. 21 1w X A REHuc s LTt ENX, OFLX
AFhic BEMESY RL, No. 533 it ENX,
NFLX, CMX % X0 GM 233+ Sh Tk, Zhbd
OB E Th Fho MIC BIEREKE % HikT 5 &
ENX, OFLX, NFLX, CMX % 0 PPA 350D
MIC & —H L CRFL REBEY ~L. GM ©
No. 2l xf3 % MIC ¥ No. 53 xi+5 X h R
B, ToEEREE S ARcEs» - ess, MINO,
PMPC, CBPC 25 & FHTH -1 £MINC
&% & in vitro & in vivo OERIIHBIT AR E
Wi 5.,

MR IR DIRFTH B AR B8 M A IR B REGED B
PEEIN TR ERHBE L. ZOEERD, Wb
@} % compromised host 1T 2 KB DOREMEYH
~5% HRYT, CP MBI X 5 REHRET v A2 F
ARG RYEREY R ot CP AE%4EH
THMERED EHRED 1/10 TFETF (Fig. 2) L
TR D - & D REREIEVIRBE L9, CP
I 4 B B ORBREET ~ v A2\ Tk C. freu-
ndii No. 53 T 1.45 CFU/mouse DEHERE C Bt
B L, BEYRIIRIEL » LS VEHBEYHE
& L7 P. morganii Kono T3 5.3x103 CFU/mouse
&, KHEAY ofE Uk BB R EARRER COH
BEEED 1/10~1/100 &b X L{ERE © Ry
WILL7:. &<k No. 53 wk\ Tt P. aeruginosa
ERZEOREMEE L T, C. freundii No. 21 %
X0 No.53 VI RERET Y 20 e 71
BERERY B tote b 25, Noo 21 b LTk
CP RAUE OB HERGB LAY Py Ky
E%o ENX, OFLX ¥ X0 NFLX Tt <hicis
FHENE LRI, CMX TiiFo MIC & —%

3 CP MB=Y R TOREENTRTH-T. Th
12 CMX 0FEHZDL DR ITA LHDREN H5D
B, TihebbAFOHEMC X AEORERE, &<
XTI AMmMBRK ST ML 0ERNEELLD
OMhELFELBRDM, Nob3 izxtlL Tt CMX %
RIF/BEDENELR TV A DT, ZoFEER 2L
TIFFRBTHS. No. 53 wxLTiz ENX, NFLX
iz GM L3 <hichFEsiREr R L.

AIBC k13 B C freundii DEFIKRSBERL RS H R
HXRTHY, 2oz tixhEY o ksuwThili~N
HRTW\5. LaL Hodges 59 ¥ L Lipsky 5%
DA L APREAB XL OMEL FE & T 5 LRt
EED D CIIBIMEE s & DBRANRERTWB Z &
S, BEAR LUORERERRE B I ol &5V
SER IOV PR ERIC 5 CRRBERER T
- & bEWREKSR LA No. 53 o&kihs 108 CFU/
mouse © LDs %7RL, fio#kTit 100 oL _AT
Hotz. rFVIIMC BTIE No. 33 Tk 3.3
CFU/mouse & 45 vIERMZEE~ 1/10° OEET
R SRR X R, P. aeruginosa No. 12 &1y XC
OFBE X VBRI BT, EFloFoflo G
Sfreundii {FNTERFRD A F VIERINOBHT
REDVDHEGEBETRENEZ » T, 2 ORGSR
T 5 BRER TR RRYARER & Ak ©
VK v AAEVEERE XU CMX 23 Shi RS
BARLTED, ShboiEWE N GERET &BE
KRBATAZ &, BIURFR MIC & @ &fh
BYROBRIE L HE I RS,

Ko By ERT B\ T B B P. acruginosa
No. 12 o&A 105 CFU/mouse & LDso *7RL7C
DHET, MOMBEE LOFTRTD C. freundii TR
PR Bl ote. AREBNCH LI C. freundii 73
RMRHEETHD Z DR ERELTR L2
Ex bhaH, OOV TIEARC X 5 REK
HOBERFAOBHABIL LD E L TSHE LB YN
ZHEZLTHS.

= B

M AR I BRC 813 5 RP5EE C. freu-
ndii DRI OWTERR, BRI ML, K
DR EFT-.

R X b 104ml LA koD C. freundii W5 HERE
ThicBEWOFDEIRE, b, AETRE, Wik
BERBRET 1B B R RRE & T fe B
BB ENTRERIN, HOFOSBRENT-TAEH
BHA13B, 65% % HD T i,
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QFEESRE C. freundii 53 RT3 L CI6BOTEY
Bo MIC #JE L E 25, SEEMRIRE, 55
VI BRBOCY FVvILEvBRERAED B
ENX, OFLX % X0 NFLX #+<ihi MIC %
RL, B-7 72 2ROHAYHETIE CMX 2L U
ETBHVHWEEIHREZN B €7 « 2FH T ¢h
72 MIC %31 Te.

(@)= v 2 EfTUEBRBLBRERZ 5Tk ENX,
OFLX, NFLX %X CMX » MIC oR&E LR
Bt ChichERSR YR L.

(4) CP L ~ v R LT BHREAEYER TIX CP
R ~< ¥ A OREPRRE X 1/10~1/10° DIERE
ECREARIL L. ¥ic £ o¥hER B ST
CP RMEOEEERBE & Fffic ENX, OFLX,
NFLX #RFRERREL R L.

(6)= v ABEBEARESER Tt 2 F VMO RGRER
2, AF VIERIMC H~ERE CRRYER L. ¥
FoZ OEBEERIC $\wTh ENX, OFLX, NFLX
F IV CMX 23 ShicbEgR LR L.

6)= 7 AR BERAPER TIXERT Gt LI C. freundii
TOThOREREYRILI D LR TE T

BE, C. freundii IIRIFEMESEL, REBRYIED
BAEELTEETREbDTHAZ L HE L.

MERDAIC S, REE LU CERBIZE- 7 B
AMBREEICRYOTLEY, EBEEEEELREL
ToF B ARBI BB 1S b B M KRB AT R A
IR R S EIRIC IR T 5 & & b, Wi hELE
KO B BOEELET RO LET.
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