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Clinical and experimental studies were performed using Citrobacter freundii organisms which were
isolated from urine specimens of in- and out-patients who visited our Department between January
1980 and July 1981. Specimens from other clinics were examined similarly for comparison. The
results are summarized as follows;

(1) Most of the C. freundii isolated at our hospital were from urine specimens (809%,). At our
department, C. freundii tended to be isolated at a higher frequency as the years passed (in-patients,
from 1849, (1980) to 19.0% (1981); out-patients, {rom 4.1%, (1980) to 6.4%, (1981)).

(2) Examination by the disc method showed the C. freundii organisms to be sensitive to AMK
and PL, but to be resistant to 9 other drugs, especially g-lactam antibiotics. Examination by the
MIC method showed the same organisms to be highly sensitive to PPA; FOM and GM, as well as
CMX (a g-lactam antibiotic).

(3) Phenol coefficients of Hibitane and Osvan to C. freundii were not particularly, different from
those obtained for the Enterobacteriaceae.

(4) Experimental urinary tract infection was produced by 12 strains of C. freundii in female ddY
mice by injection into exposed urinary bladder.

The mortality ratio in the bladder infection were calculated at 5 days after inoculation of bacilli. Strain
No.12 and No.53 induced a relatively high mortality ratio (1009, mortality at an infection dose of 5.0 x
105 CFU/mouse and 7.0 X105 CFU/mouse, respectively). Rates of recovery of the organisms from
kidney and urinary bladder of the infected mice were high (In the case of No.12, the recovery rate
was 1009 when the organisms of 5.0 X 10¢ CFU/mouse were inoculated; similarly 1009, recovery
was attained when the No.53 organisms of 7.0 x 103 CFU/mouse were inoculated).

(5) Histopathologically, the infected kidney showed a severe inflammatory reaction associated
with abscess formation and necrosis of medulla, pelvis and papilla. The overall pictures were of

typical acute pyelonephritfs.

Key words: Citrobacter freundii, Experimental infection, Pathogenicity, Urinary tract infection,

Susceptibility
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{EEEEERIOBEIC X VLT, BREOIEARS
Vet s C EDSEAIT 5 505, AR X 072 DA
BEMOERNENL2HA L SERETHS. HF,
BYYEDEFIDE LB UL, ERBEED 5 0ILFE
WEEEZBZ o T X 2BJUEDEH I
TRTUA. WA opportunistic infection!~® &
LIEh T 0onENTHY, ZOEREREEL
T Pseudomonas <075 HFEMEIRE T F VIR BEEHE
BB X OF Serratia 3BT HNA. L LERE, Kb
b OYEESEREVEREINL, ERBRELETLT,
DL x5 Ciirobacter freundii [ EE U,
19804F 1 A & b 19814E 7 ARA E TOHMICI T 2
PARFEER I ERRG KBRS, ARARR
&, BIUMHARBEORM BB VIEE, 20
BB L7 + 2 o @2 gL, & {—HoD
C. Sfreundii W7BEL Tz MIC (minimum inhibitory
concentration) i3 Y (NERBAMZHRHA LI, DT
BERESED C. freundii % T~ 0 A BRI EERRIC
X A RBIVBEBR L, BOBILEET, Bee
b OBEEIR L EEBEESENELERE LI, 20
R, C freundii DIFFHITOVTN D OEED
BARRPEIIOTCCRBRET 5.
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1) 352 198041 A 6 198UET ARHEE TD19
71 A I 1T % A R R R B O W e 4
K, ARARK X R ABREEDRENRE L.

2) REWEH B TCIHER, ity r—
FIVERE LT,

3) MBEFHIRE | RAEEERRS 105CFU/ml £l
D bk KEBYUEORE L U, ZORES
& ORI g 2 fT7s 5 1z, 108 CFU/ml SR 0
FEEEIC OV TR TSR D ABORE 2T -1z,
A B O JiER dip slide g8 (Y Yavb) %, G
Sreundii DFEEICIE API-20E (API System S.A., Fra-
nce) 5L F MINITEK (BBL, Division of Becton,
Dickinson & Company, U.3.A.) % i 7z,

4) T4 AEIC L AERIBRERS T 221
T 71 A7 (BFERRIEE) 2R, B3R
YR « A 2B CRRR{LEE) 2ERALZ. 74 2
#1% ampicillin (AB-PC), carbenicillin (CB-PC), sul-
benicillin (SB-PC), cephaloridine (CER), cephalexin
(CEX), cefazolin (CEZ), gentamicin (GM), strepto-
mycin (SM), amikacin (AMK), dibekacin (DKB),
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tetracycline (T'C), minocycline (MINO), doxycycline
(DOXY), chloramphenicol (CP), polymyxin-B (PL),
colistin (CL), nalidixic acid (NA), sulfamethizol
(SA), sulfamethoxazole-trimethoprim (ST), nitro-
furantoin (FT) 35k ¢f dihydroxymethyl furatrizine
(FS) OBETH A, FECL ) HHT + 22D
Rz b dh-1c.

5) MIC OJIFE : FreersERE UTc C freundii 53
BWEANTEEAEEO MIC 2HEU. #ER
B AR VEEERRHE? & b, Muller Hinton
FRIEH (Difco) iT § 7 v 5 &~ (EARBERT
2T 108 CFU/ml ORRZHE BELIZ. FEHU
B AB-PC, SB-PC, piperacillin (PI-PC),
pivmecillinam (PM-PC), BRL-25000, CEX, cefme-
tazole (CMZ), cefotiam (CTM), cefoperazone (CP
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xef (LMOX), cefmenoxime (CMX), T-1982, SN-
401, GEZ, cefoxitin (CFX), GM, cinoxacin (CINX),
fosfomycin (FOM), ST, trimethoprim (TMP), NA
¥ X 0 pipemidic acid (PPA) D24 TH 5.

6) AREBANONE @ BRI C. frandi No.
12, No.21, No.53 7z 6 0T IR B & LT Staphylo-
coccus aureus 209P JC-1, Escherichia coli NTH] JC-2,

Klebsiella  pneumoniae No. 13, Pseudomonas aeruginosa

No.- 12, Proteus -morganii Kono; Serratia marcescens- S-9
D THEOEKRTH A, [EHMNHERKE phenol (ff
JesidE, 4540 , Hibitane (chlorhexidine gluconate
5%; FERILI), %L Osvan (benzal konium chlo-
ride 109%; SHERRTE) 2EK E L CAWZ. 372
DL LEMEERE P BEERKCERL, BUTRET
WU, 20 5Sml FOREEBREICANS. Bk
Ei% heart infusion broth (GEpf{t3:) ©37°C, 18K
MREL, BEZEPA-STVAREBREC 2 O BEK
Iml 2007, 5498 L 1008 ZEBEE» S 1
H&EH 3O > T, [ broth [EZ# T Bor g
Utz BB OEOESIIBE CHRE SN, oM
BT - 105 REEACIEHT % O MPUE 25367
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7) BRI

a) [FEEEK  BOICERRE G freundii No. 1,
No.7, No. 11, No. 12, No. 16, No.21, No.22, No. 30,
No. 32, No.43, No.45 3% ¢F No.53 DEFUETH
%. WRRE & LT FEscherichin coli P5101, Proteus mor-
ganii Kono, Proteus mirabilis 3003, Klebsiella pneumoniae

No. 13, Serratia marcescens S-2 %3 X {F Pseudomonas ae-
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ruginosa No. 12 O 5 BFE 6 Bk % 1.
b) EERBNY) EBMERSYELGREEL b EA
Utz ddY = o 2 (i, 5388, {kEE23~27 g) % ATz,
c) RBYyhE: v v X% pentobarbital-Na (25~
50 mg/kg, BHIR X b MBS, TESUHEICLY
BEpr2@E xR, 0.25ml wuvy v UrESRE, 266G
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BEPFNITEEN, T2 DR R RS EABL 2. IR
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I OZEAMB SO MBI —1T 503, HNEE
CERZE Y o 3bhish -1, ’
d) BYILTEORGE | ®Ek%Z HIB T 37°C,
1SRRG, FNBROIVEFICRIIZ/EDY, KB
BT L3~ v A2RGL S, WEEEE S L
v, SR 5 BET, 2HOFECTERPEH L.
e) RYURET Y25 OB | BL5 A
WHEFEL T e U ADER L VBN & FEI 25
AT, TROEY T AOEMMAK L b L, BB
DR Uicts, WEIlTL, 2oW@E%» DHL
TR S EiTis Lo, 37°C, 18FEEEL T
o= —JEEOE MR HE, EENERREH LT,
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D) WREEREADEY ALy AB210%%
N ) URTEYE, 8574 Al gk, HE
(hematoxylin-eosin) Yufa R RID & L HEL, MRS
Bl SRR Al

® B # B

1) BB | 1980821 A2 6 198UE 7 ARE
ETOHEOEF T 5 AL MRBENKEE R
LYWL ERES X 2 OB R Fig. 1 KR LI,
19804 DT BB ML 282 4%, 198L4ERE (1 B~7
AY RISTSRCdh -1z, MERTBIT S 7T 2 B
HODREIIB0S #RA, MELBEL (HBEEDRS
WD Proteus (19%), E. coli (189%), S. marcescens
(15%), Pseudomonas (12%), 3 L O C. freundii (9%)
TdH -1, FRWER T 1L Proteus, Pseudomonas, Klebsiella
BI O S Sfaecalis DSHEIML T2, Klebsiella D¢
13 K. pneumoniae 73R LT Y, #uc K
oxytoca DSYBEXI VT, AFHSrH D Proteus (T3 IPA
(Indol-Pyruvic-Acid) BH#ERET T % S8 72, 72
Pseudomonas G5 Ps. aeruginosa HSKERST % L9, flic
Ps. fluorescens, Ps. cepacia 35 L F Ps. maltophilia 7353
BEX W7o, —F E. coli, S. marcescens, 3317 Entero-
bacter [ ZRRWABE@WRRL QNS ERICRTIE

Klebsiella Citrobacter Enterobacter
E.(;oli S. marcescens Pseudt])monas freundii Prolieus . S.fulecalrk
¥ ¥ ¥ v ¥
1980 18.72% 15.83  [6.31] 10.95 16,52 leao 8.40 [3ES
(2821) 12 (528) (438) (178)| (309 (468) (124)l (237) | (222)
1981 13 17.27% 14.98 7.62{ 13.08 21.65 7 11.24 {407
(1575 7 (272) (236) (1200} (208) (341) & 77 |6
%)
{ ) = number of isolated strains
Fig. 1. Annual changes of organisms isolated from urine specimens of all
departments. The organisms from other out-patients departments
were excluded.
C.freundii
E.coli S.marcescens Klebsielln Pseudomonas Proteus S.faecalis
¥ + + ¥ $ ¥
Others
1980 34.9% 10.1 12.4 7.7 A0 12,4 15.4
(189)
~ ‘ S ~ , 7 ~a Y
1981 41.5% 1.7 12.7 {32 5.31 9.6 9.6
(94) .

{ ) = number of isolated strains

Fig. 2. Annual changes of organisms isolated from urine specimens of out-
patients in Department of Urology.
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E.Jcoli S,marfescens Klebfiella Pseud?monas C. freundii Plgtlfus Sifnecnlix
’ ' ’ i 7/ / i Others
1980 8.7 25.3% 5.0 20.8 / 4.7 6.11 11.0
(462) ’
‘ L7 S
1981 |51 25% |38 2.2 // 4.1 130 | 8.1
(237) /ﬁ
( ). = number of isolated strains
Fig. 3. Annual changes of organisms isolated from urine specimens of
in-patients in Department of Urology.
Pseudomonas .
E.coli S.marcescens Klebsiella C.freundit Proteus S.fuecalis
; e a :
? ¥ Others
1980 19.6% 13.9 6.1§ 9.1 20.0 8.8 12.1
(2190)
/ / \ , N
1981 17.8% 14.0 |80 1.5 2.2 1.0 | 7.6
(1244) 7
( ) = number of isolated strains
Fig. 4. Annual changes of organisms isolated from wurine specimens of
in-patients in other departments.
o B Table 1. Number of Citrobacter freundii isolated
&, G freundii 378 ) ORFDRRUTOI. from various specimens and its annual
Fig. 2 13 1980445 & (V1981 O REF KA changes.
5 i B3 4004
A HREOTHETD 5. E. coli 33 4(%(%%1 Sample 1972,y 1980, 1981 .,
EZRBP LY, IRWT Klebsiella, S. marcescens 35 % OF " s 2 85 o T 45 o Goul
S. faecalis 3% {, Pseudomonas J3EF LTz, C. P 1 7 e 2
. Uri
Sreundii {ZB U CI3 19804 13 4. 1% T db - 123 19814F rne e e 2 49
FEiTid 6.1% s THEPERU T <ue 6 15 3
Fig, 3 121306 IR SR A B R IR HSst 0 4y B % coumm | 0 0 0
R, S. marcescens, Pseudomonas 33X 8 C. freundii D oTH 5 4 4
s . URO| 0 1 0
SESEELEL, 3HO2EROIHE Y V5T 5 Blood | . A )
LENFN25.2%, 23.1%X18.1%&78h, & o 0 0 5
D0%% C D IEET LIz, E. coli 134 FrI% Bile |y 7 12 5
RUTWIz. 8. marcescens H300 BB 2R L TV Cerebro- |uro [} 0 0
%—5, Pseudomonas pSEAMU TV, Bk, Hks i o ) 0 ,
JOABEOYEELR 25 LD 5 LRI &k & U T pus O 0 4 0
mMER LTz C. freundii DHTH -1z, OTH 4 16 12
Fig. 4 (iR ABE RS REDEE O S % 7 Pharyngeal UR0 0 0 0
3. S. marcescens 33 % UF Pseudomonas D5y BESFEEHS I discharge |0TH 0 1 0
URO|
REFDENE B THIE ) S o1, ZORE Unknown | g 2 ;
Proteus I3p7s b K122 U T v 5 OVEEK Total 29 P 3

Tdh-12. G freundii 1310, 4%D> 5 3. 9B LIz,

2) Wik C. freundii SyEEREBREL & AERIERS © Ta-
ble 113 C. freundii OMREBID R %2 R, 1972
4, 198043 X N19814EE D 3 BEL T IR LIz @
Th5H. LB L LICRIREY S ONEEVE DL, 1972

From urine samples 71/89=79.8 % 342/388=83.5% 105/133=80.0%

BT Borine Samples  3/g9=3.4 % 100/388=25.8% 53/133=19.9%

EETIRE C frandii 10 79.8%Hizn. LU
WERBSFH SR 3. 4% 10T X750, 19804EE TR H
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Fig. 5. Sensitivity distributions of Citrobacter freundii in 1972 by
cumulative number of sensitive discs.
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Fig. 6. Sensitivity distribution of Citrobacter freundii in 1980 by
curmnulative number of sensitive discs.
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3) C. freundii DF ¢+ A 7 BSOS RN | Fig.
5 95 Fig.9 T C. freundii 35 3 08 S. marcescens
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Hides 74 2 TH, H 4, —O4ABETRRR
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# (isolation frequency, 9%5) %R

Fig, 5 (X 1972 B D W REEP AR EE Rk C. fre-
undii & MR ABEBE REKD B2t BRUich
DTH 5. WRERDIHKE, LHFZNFNIE,
1074 & P LIEDFEANCH U TR IEZR U1z,
ABRBRBRISGRIZE, 472005 FITS U TR
PRRLIC
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Fig. 7. Sensitivity distributions of Citrobacter freundii in 1981
by cumulative number of sensitive discs.
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Fig. 8. Sensitivity distributions of Serratia marcescens in 1980 by
cumulative number of sensitive discs.
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1981 LW T Fig. 9 iWR§ T &, RETH
47§HKE&§’F§%?\ LTz, S. marcescens {3 LTI RS

MR B2 L 18- TN B DS, C. freundii Tl
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4) C. freundic D5 4 A5 KO D HoEL
ERBICRZIEDIFE 2 58, S5k X VAR
wgLi.

Fig. 10 3 A REFI AR B IRESEHE & R AR E
EROAKEPHBEUIZADTH S, -5 2 &% 2RFE
WVE KA OBEDSTIE 2R U,  19724R5 & Hhiged
% ETREALDETH IR btz 1912EE T
MR BRREDO G2 R L TV 7223, 19804 &
198 VERE TR it I =D 6 s 12, GM



F 18« Citrobacter jfreundii »55[R M

635

1981 Serratia marcescens
. I‘
50- ’\\ Urol. in  (51)
by e Other in  (174)
,’ \ ——— Urol out (I1)
o 401 | \\
g A
3 1} \
g 30 Ia\\
= N\ e
c A\
5 20 2N
3 P ‘1\\
= N \
10 ’, “‘
1 o. /X t ‘\\ ,}\
/e N NN o ZAN
LN AT
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Cumulative number of sensitive discs

Fig. 9. Sensitivity distributions of Serratia marcescens in 1981
by cumulative number of sensitive discs.
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FEIRESE TR 19724E BT TIC T2, 1 DR B 2 H
LT 5. DOXY s Tk RER ARBE R
SERED 85, | BT E # D T2 DiTw U, AR ABE
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W HNTI. U U19804 N X F198 LR Tidir U A
RER ABBE RESEROT BIEESE L REIN
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#40%C, MEEOHBHEI—FE LT 5.

Fig. 11 3 RBRINEEE RBEO EAWE 257
LIt DT, -5 7 2 aRTIIAREE REECKT
AR ETERBED b1 2 o105, 1980EE O CB-
PC It NUtE 2R LTz, 7 3/ BBEAROMPT
W RBF A GRS IRk R, AMK it

WD LS otz GM KL T 198K 139

NTEEER TR UL, SM TiX 19804 I REE R i3k
HSREO S DT E L. DKB 198 1EE DAL

1980 & Y RZEE MBS -7, BOEFNCEL T
I REEP AR R IR & LB U TR 0 % — o
DR EIZEIED b7,

5) MIC Ol : BEEEE Uz C. freundii 53
HosBEFEDEICT A MIC O 4% % Table 2
WRULTZ, =V Y URTERESS 100 pgfml B B
@ MIC Tap -7z, spAFEicix 100 pgiml 2LED
MIC 7R U2 gs, AB-PC, SB-PC 35 X ¢f PI-
PC iU 400 gg/ml Ll D MIC % RU 28 OHs

FNFN4.3%, 90.19%%5 L M13. 6% TRAE LTz, PM-
PC 12 50 pg/ml iz MIC 3D E—~7 2R/, =
V) UROATEHAECEUBLEFTH -T2, AM-

PC & s 3577 v BOEGHEITHA BRL-25000 13 100
pgiml W¥—2 2R UL, 7 0289 VREFO
CEX, CEZ, CFX 3 AZS O/ LT 100 pg/
ml Pl kD MIC 2RUT. BRI NIV DW B
2, 3HEARDE 7 = 4R/ THIE LMOX 33 12.5 pg/ml,
CMX %% 12.5 pugjml 35 % ¢f SN-401 5 6.25 pug/ml
WE—7 28U, EROFEFNCHL BH T -1,

GM & 0.78 pg/ml PITF4s X O, 25 pg/ml O Zg:D
-7 %KL, TMP I NA §ERT -1z,

s TMP RHifkice—2 248U, 100zg/ml L)
EOBT T HS 400 pgjml P Em MIC T & -7z,

ST 4%k b TMP BYRD W C. freundii \T{ LT
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Fig.10 Drug-resistance patterns of Citrobacler freundii

from urine specimens.
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6) ARBIREC . gD RIS C. freundii 534k O
fid»65 No. 12, No. 21 3L ¢F No.53 % #EL,
& & LT S aureus 209P JC-1, E. coli NIH] JC-2,
K. pneumoniae No. 13, Ps. aeruginosa No. 12, Pr. mor-
ganii Kono 33 L TN S. marcescens S-9 D Et 9k %
VW, ZhHERETAEEF LB L U ANVOBRRER

X = Not tested in this year

8% KTz, 2O EIE Table 3 iR ah 5.
SEEEE D> Ps. aeruginosa No. 12 ¥ % Pr. morganii
Kono {3 & &5 o 208 4T U CREBBIREI AN
XL, Dl bfiERUIYS, C freundii BN
D E. coli NIH] JC-2, K. pneumoniae No. 13 5L ¥
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oz,
7) ~ U ABYEER

a) ST : C. freundii = TEE D% Ff% Table

4-1, 4-2 35 X (F Table 5 WRUH, C. freundii D
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Fig. 11. Drugresistance patterns of Ciirobacter fre-

undii from ouf-patients urine specimens.
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0 challenge "¢ 100 9% mortality %7553 % 5 75 B
FIDENEE, (1) No. 11, No.22, No.45 Ok 32
107 CFU/mouse (D challenge (23 LU 0% mortality %
AT D, WL (i) Z2OFEOREEY B3 A4
No. 1, No.7, No.12, No. 16, No. 21, No. 30, No. 32
BLE No.43) b LEREEEETE Y X 2L
TIVHTENTELY, PERETBECIVALL
EMTEIDNE DD 3Dtk aniz. Table 5 it
WTIE S, marcescens S-2 DAHS 1.3 x 108 CFU/mouse
challenge "G 10095 mortality %R UIZ0DA T, D
WHEECEBESEBCIAEATE VU RERTIY
BLEFTEEM-I.

b) R b DEEINE | RS HECAEFEL
TR T AT 2B X OCBRROBEOEER,
v = —ROBHETHEL, Table 4 L5 iTE
L1z, Table 4 g3 &L C. freundii 5 % No.

1, No. 12, No. 32 35 X ¥ No. 53 7t 102 CFU/mouse
BT mortality 120 % Th- 7205, Bis X OBEED
SIXEMERE 3Nz, No.ll, No.21, No.22, No.30,
No.43 ¥ X F No.45 73 10¢ CFU/mouse (DiEfE
T, %72 No.7 13X ¢f No. 16 73 105 CFU/mouse
DEETZNFNRUD THBEND 23Nz, Table
5 BxEEOBINET, T X TOKRCB N THRERE
BT, B 5P EIR 3 4, 55 Pr. mirabilis 3003
TZDOREI w12,

Fig. 12 1. C. freundii No. 12,5.0 x 103 CFU/mouse gk
gD DHL 2RV H2 R L, AAREE 63T
HAUBEEMSEI SN, BEREN S 3 273 ) OREE THEIX
Injz.

CIREARRZE TR, © Table 6 [CIZBIRI L U6
BTORELZR UL AOHEF D125 OTH
59, RIBMNEZEHOLIEEPEDLNTZ DR
No.53 ik 2Bl TH-T, < v 2D EHL i
BOTH D 2 VETHAIOR BRRICEHE LTI RELER
W 5Tz, oW T No.45, No. 11 35X 7 No.21 DRk
JUTEOTIE, U 2DH0%BICERSREDRD &
iz, Ud L No. 3.0 s, Tig, 7.3 X 108 CFU/mouse
DERFICE 2D 6T, vV ABICARNKREZRD
Sipolz.

Fig. 13 1z No. 53, 7.0 x103 CFU/mouse 8% 0
AT, A8 LE2EE X EH LBO—ICRED
BOHENAS. BEUIZIT2HOTNTIRBNTEDIE
RERD 5N -1z, REABFENCEITRE 2R
Hizw 7 23 No. 12 818 No.33 HEEOBCE L
%< (R10%BOFE), W’ T No.l ¥ X IF No.45
R (J960%), No.ll, No.21 35X 7F No.32 #=
TEEF (1950%), No.30 #HERF(14%) OIETH -1z,
é{zti EUT =Y ZAOHHT L 1T & 5> OB R

SED bR,

Flg, 14 13 N.0 53,7.0x 102 CFU/mouse &L 5 A%
DET, FEEOE, BRICETORE, Wb
HERIENRD b1, AN ESEESROBEZE
VTN ohs, RN, IEHOROEEE
H, REOHIEE, HEVALH, SAEICHEERE
DB, HBEOESEN A LS (Fig. 15),

1, HERUEREN~NOEFHIROBEI S Y,
BADOBEEIUBERIED A b1, 2 OIMEIDR#
BRIEL T % (Fig. 16),

BB Table 6 1xgd L7z, No. 30 2385, 7%
EEVE L, BEIMBHFHNCEERUTE D, No.7,
No. 16, No. 43, No. 22, No. 32 DIETdH -7z, No.12
& No. 53 ZEKABEERRE»- (W28%) .



638

Table 3.  Phenol coeflicient of Hibitane and Osvan

WRILE 2868 6%

Table 2. MIG distribution of 53 strains of newly isolated Citrobacter

19824F-

Jreundii from urine specimens against 24 antimicrobial agents.

(%)

IC (ng/mé)
LU <g.78 0.78 156 3.2 6.25 125 25 50 100 100<
AB-PC (R I 50
(94.3)
SB-PC 12 50
.3
PI-PC 12 2 48
@10
PM-PC 3 L B 2 1 7
(52.8)
BRL.-25000 12 37 4
T {69.8)
CEX 53
{100}
cmz 14 6 &
(79.3)
CT™ 31 22 21
(41.5) (39.6)
cPz 3 1Tt 24 1 1om
.9
CTX 4 2 9 1z 1 1 13
(22.8) (20.8) (24.5)
czX 4 1 2 4 15 5 2
{28.3) (20.8)
LMOX 5 1 9 1 5 1 7 3 6
@2
CMX 31 7 2 5 4 5 8
37.7)
T-1982 4 1 14 16 2 1§
(26.4) (30.2) {30.2)
SN-401 3 1 1 23 10 2 13
(43.4)
CEZ 1 s
b {98.1)
CFX iz 8
9.9
GM 12 1 3 5 9 19 2 2
(22.6) {43.4)
CINX 6 2 12 2 14
(45.3) (26.4)
FOM 7032 1
62.3)
ST ] 4 5 2 1 35
(66.0)
TMP i\ 5 2 35
(20.8) (66.0)
NA 12 18 1 18
(34.0) (34.0)
PPA 8 2 3 1 3 10 6
(52.8)

against representative microorganisms.

Phenol coefficient

Organism
Hibitane Osvan

C. freundii No. 12 15.0 35.0

No. 21 10.0 25.0

No. 53 15.8 36.8
S.aureus  209P JC- 1 12.5 43.8
E. coli NIHJ JC-2 21.1 31.6
K.pneumoniae No. 13 7.9 26.3
Ps.aeruginosa  No.12 6.3 12.5
Pr. morganii Kono 2,6 5.6
S.marcescens  S-9 1.8 23.5

Hibitane : Chlorhexidine giuconate 5 % (W/V)
Sumitomo Kagaku

Osvan

: Benzalkoniumchloride

Takeda Yakuhin

10% (W/V)

Z =

B R RYUEORRBERBE TS 7 e
BEYSRE %2 5D, T 4 S. marcescens R Ps. aeruginsa
WRERZ ED NS L EREAHOEETCH A, BE
B EEEUMNMCRFEVIEUVIERE aNE C freundii 1T
BEHU, ZOERMEBZHETH L L4, FAEDOE
BN TOEBRER 21T -T2,

FZEED IR MR OERERBTERT 5 |5
BWTC, 1978 F T3 Citrochaster D3 HHI NI -
12h3, 19794RIC2. 7% .1980MEIZ4. 2% L i iz &
WMELUTV A, kAL IMRERIEE R T1978
EICI38. 2%, 19T9MCIES. 5% D& L, AREE
HSREETCIE 5.6% > 516. 5%~ & RifizEmez Rz &
WELUTCWA. BRORBEIRI L, SEEIRERFNT
B 5 C frundii DB L Table 1 it RUTIE
&R C. reundii DYEERBOBETREL R T & L,
19724EFE DIRABDEERIZ 3. 4% ThH 1285, 19804EH
X UT1981AEE Tl 25. 8% %3 & 1739, 9% & TH & i B
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Table 4-1.

639

Mortality and infectivity titrations of ascending kindney

infection with Giirobacter freundii in mice.

Challenge Mortality® Bacterial recovery rate*¥
C. freundii dose rate
{CFU/mouse) (%) Kidney (%} Bladder (%)
2.2 X 107 66.7 100 100
2,2 X 10° [} 100 100
No 1 2.2 X 10° [ 66.7 100
o 2.2 X 104 [ 66.7 66.7
2.2 x 108 0 66.7 66.7
2.2 X 10% 0 33.3 0
2.1 X 107 3.3 100 100
2.1 % 100 0 33.3 33.3
2.1 x 10* 0 33.3 33.3
No 7 2.1 X 104 o [ [
2.1 x 10° 0 0 °
2,1 x 102 0 0 0
1.0 X 10° 100 - -
1.0 X 107 0 100 100
n 1.0 X 10° 0 100 100
No 1.0 X 10° 0 66.7 33.3
1.0 X 104 0 0 3.3
1.0 X 10° 0 0 0
5.0 X 107 100 - -
5.0 X 10° 100 - -
5.0 X 10° 3.3 100 100
No 12 5.0 X 104 0 100 100
5.0 X 10° [} 6.7 66.7
5.0 X 102 i 33.3 [}
1.0 X 107 33.3 100 100
1.0 X 10¢ 3.3 100 100
1.0 X 10° 0 33.3 33.3
No 16 1.0 X 10* 0 0 0
1.0 X 10° 0 0 0
1.0 X 107 [ 0 0
1.0 X 108 6.7 100 100
1.0 x 107 33.3 100 100
1o X 10° 0 100 100
No 21 Lo X gt 0 33.3 66.7
1.0 X 104 0 33.3 33.3
1.0 X 10° 0 [} 0
3.1 x 107 0 100 100
3.1 X 1p® 1] 100 100
3.1 X 10° 0 33.3 33.3
No 22 31 X% 104 0 0 33.3
3.1 % 10° 0 0 0
3.1 % 107 0 0 0

* Mortality was calculated at 5 days after chalienge.

*% Bacterial recovery tests were carried out with survived mice

at 5 days after challenge.

UTHh, 2O LREELDOHREE—HLU TS,

—HHEARBERD C. reundii HRZWBOLUTE
D, COHEERNCRS RS ERTCE-TZ. T
D& > AHBELER KEKEE © C freundii DR
BREBSUTH 230D, C freundi 3R D ORK
WSRO ZNI D 3B L L, ZOTER S
marcescens CEAT AZEFRDORE™D LEBT HAT &
btz ZIHURBEBRYUERARE & U T OC. freun-
dii DBHRBETHYH, ZOBAMCEL TEHEDE
FEER2IALH>BEH A, Fi2 C. freundit 13 S. mar-
cescens L [EIRE, IRERICH & > OEMERRHET S EE
PHELHBBINTNL. BFO C. frendii DS
AT OV T, B9 FIKERZTRL, 4780U
5 FICRS 2R LTz, U LI19726EE OfbRhicis T
% C. frenndit (33T 12K 5 SENT U b Bzt %
TRIBPote ERERTH &, BEPOREVZENC
LT 1980445 & IR 198 VEDRESZ MR ILIE 5 % b oK

XRBBIRRUTNINT Wb, C. freundii D
WRER NSRRI D 120 > T D THRITTHRE 2
MAAC EWTE -1, UEEED C. freundii O
KIS OBRE B-F 7 &% » RPUEREICE 2 BLT
Wizhs, AMK BLoF PL sl RmR UL, K
KH® 34D PL 3108 CL @t sRy, §-
Ty & L3R, TR EHEERR, <o v T4 FRICHE
PHELTE Y, HICABRE BT Z DEBLTERN
EBEUTV A, ETCHAS (JREEYLED b 2Rk
XN1z Citrobacter 928:0 9 Fic S d 5 MIC 23k,
AEOEZHE PM-PC Tt UTH § B L, KK
PPA, NA, ST 2KIOIETH b, AB-PC i ik %
RUTZEBELUTV S, BEEORBEORTIE=vY
YROH TR PM-PC B RIFLESZH 2 R LITH,

PPA 20 NA B Eeh-12. ST &Hlicy
U TR D665 100 pgiml LI O %2R L
RAIODREG E BIS -T2 — v 2R LTS, BA™IR
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Table 4-2. Mortality and infectivity titrations of ascending kidney
infection with Citrobacter freundii in mice.
€. froundii gha"e"'ge Mortality* Bacterial recovery rate®*
fre t
reuncit (cp"Simouse) e e(%) Kidney (%)  Bladder (%)
3.1 X W07 0 100 100
3.1 X 10° 0 100 100
3.1 X 10° 0 33.3 33.3
No 22 3.1 X 104 0 0 33.3
3.1 X 10° 0 0 0
3.1 X 102 0 0 0
7.3 X 107 100 - -
7.3 X 10° 33.3 50 50
7.3 X 10° 0 33.3 33.3
No 30 7.3 X 10° 0 0 33.3
7.3 X 10° 0 0 0
7.3 X 10° 0 0 0
3.6 X 107 100 - -
3.6 X 10° 3.3 100 100
© 3.6 X 10° 0 66.7 33.3
No 32 3.6 X 104 0 3.3 3.3
3.6 X 10° 0 33.3 33.3
3.6 X 20° 0 33.3 33.3
7.6 X 107 66.7 100 100
7.6 X 10° 33.3 100 100
7.6 X 10° 33.3 6.7 66.7
No 43 7.6 X 10° 0 33.3 33.3
7.6 X 10° 0 0 0
7.6 X 102 0 0 0
4.3 X 107 0 100 100
4.3 X 108 0 100 100
No 45 4.3 X 10 0 66.7 66.7
4.3 X 10% 0 66.7 33.3
4.3 X 10° 0 0 33.3
7.0 X 107 100 - -
7.0 X 108 100 - -
7.0 X 10° 100 - -
No 53 7.0 X 0% 33.3 100 100
7.0 X 10° 33.3 100 100
7.6 X _10° 0 33.3 33.3

* Mortality was calculated at 5 days after challenge.

*%¥ Bacterial recovery tests were carried out with survived mice

at 5 days after chalienge.

B IR B ERYE B REURESE C. freundii 508k D
13%hiesdd 5 MIC 2k, s OE D PM-PCis
SO GM T UBWEZERRL, -7 7% &RIC
HMUTHBEREZBL TN L HEL, BEORE
EEL—FHUTWVA, X bicOid Gitrobacter 13 K.
preumoniae, Enterobacter 33.J. (X S. marcescens & [EREIT
AL BEE SETH S LR T A, BEDE C
Sfreundii 13 GM, CL, NA 35X 8 PL [t80% D&
SHRRUIZEBEL TV, Lk, BEOELZH
N, C. freundii < UT @M% R 3 HFIL GM,
CL, PL, NA 33X F PPA 27 ohsb. HEBZH
UL B NVIc AR E 2 O—HIK 20T 36T
MIC %RWizHs, 6 DEHIOH TS I Tic 100
~400 pg/ml Bl EORDPSEED L. V6
Fkiz PPA, FOM BX° GM OFBLLAENTH
b, HEIUROFEDEDOT T, CMX BRIFLE)
%R UIZ. 2D X Bz C freundii SYHESRIE D B0
B X TR LB, 1970 % YA - TR E:

BHEEICIIT 5 S. marcescens?®:30 DT NG X O°
HEHMEOM R ZENBLIIE2E 20, T 72b
B, C. freundii % WREFIHSED S. marcescens & [F#E
DEZILEHBREZRICEATHNE EEFE AL BN
5.

C. freundii 12 X % BRI TS B HEST, W55
ORI O THE LIz ¢ B, C. freundii (33508
B E. coli NIHJ JC-2, K. pneumoniae No. 13 3
T8 S. marcescens S-9 FREED BKET, FNH0DHE
BRI HENRE INCTOWIETH -1, LhieH
K. pneumoniae No. 13, Ps. aeruginosa No.12 L ¥
Pr. morganii Kono 3 ¥5 Vit U R E 2 H U
Ps. aeruginosa No. 12 }3 L (F Pr. morganii Kono 3+
AN UERERR VI, co &b G fram-
dii 3yt ASCOFED BER b OBFEE
ZEBLTTE, REING L@HIBLIL

C. freundii OREMEZWHET A2, v U A% Hn
EREGRFBEOBEE PREI LI, BE, BEBROEK
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Table 5. Mortality and infectivity titrations of ascending kidney

infection with 6 gram-negative bacteria in mice.

Organisms Challenge Mortality*  Bacterial recovery rate**
—_———— dose rate
species strain  (CFU/mouse) (%) Kidney (%) Bladder (%)
1.5 X 107 0 100 100
1.5 X 10° 0 62.5 62.5
E. coli P-5101 1.5 X 10° 0 50 75
1.5 X 10* 0 37.5 37.5
1.5 X 10° 0 12.5 12.5
1.6 X 107 0 50 62.5
iy 1.6 X 10° 0 25 37.5
)
Pr. morganii  Kono 1.6 X 10° 0 0 12.5
1.6 X 10* 0 12.5 0
2.0 X 107 20 100 100
" i 2.0 X 10° 0 100 100
) )
Pr. mirabilis 3003 2.0 X 10° 0 100 100
2.0 X 10* 0 40 100
1.5 X 10° 0 100 87.5
1.5 X 10° 0 100 100
K. pneumoniae No.13 1.5 X 10* 0 87.5 87.5
1.5 X 10° 0 37:5 50
1.5 X 10* 0 37.:5 25
1.3 X 10°® 100 = =
S. marcescens S-2 158 X "107 20 50 50
1.3 . X 108 0 20 40
1.5 X 10° 0 100 100
I weruginosa No12 18 X 10° 0 100 100
N.aeruginosa 0. 1.5 X 10° 0 100 62.5
1.5 X 10* 0 12.5 25

* Mortality was calculated at 5 days after challenge.

** Bacterial recovery tests were carried out with survived mice at
5 days after challenge.

Fig. 12. Colonies on DHL platerial recovery by stamping method from
the kidney and bladder of a mouse infected with

5.0 < 103CFU/mouse.

No. 12,

641
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Table 6. Appearace of pathological changes in mouse kidney and rates of natural cure.
¢ Dreundii Nu:fber ?:;iigoef Number of mice Number of mice Number of mice N::tzer;llsf

mice dose dead  survived GLK* % NK¥% % cured mice (%)
No 1 18 2 2 16 5 31.3 1 68.8 5 31.2
No 7 18 Nl 1 17 2 1.8 4 2.5 13 76.5
No 11 18 i 3 15 6 40.0 8 53.3 7 46.7
No 12 18 R 7 n 6 54.5 8 72.7 3 27.3
No 16 18 N 2 16 4 25.0 5 31.2 1 68.8
No 21 18 Mol 3 15 6 40.0 8 53.3 7 46.7
No 22 18 x, 0 18 6 33.3 7 38.9 1 61.1
No 30 18 Fax, 4 14 0 0 2 14.3 12 85.7
No 32 18 ey 4 14 3 2.4 7 50.0 7 50.0
No 43 18 R 4 14 3 21.4 5 35.7 9 64.3
No 45 15 Rl 0 15 7 4.7 10 66.7 5 33.3
No 53 18 R n 7 4 57.1 5 71.4 2 28.6
Total 213 41 172 52 30.2 80 46.5 92 53.5

* GLK : Number of mice which had the gross lesion of kidney

*% NK

: Number of mice which had the necrosis of kidney as
observed microscopically.

Fig. 13.
after being infected with

YLFER T, I RSB T RTALER, 9 A1 IBE P SE P 4
A3 YL~ & s 2 2, F T RGN
RN ALIRIE T EZE 2 35 & 70O LR 2 Rl L TV D
Di, EFHIRTUBEA 5 2 2HS, B TR TN A
BRI, HPRCE AT A TER T 2 v 1.

IR RS 00T DM T H A5, BEFAEH
DRAZFZRCHENTERVEEZELLNALDT, 4H
B ZOHBEHAWE» T FEHEOEBICEWT, C
freundii No. 11, No.22 33X ¥ No.45 @ X 5z 107
CFU/mouse 2#fL THHREFEP 0% T b 5 W »

The gross lesion of kidney and bladder of a mouse at 5 days
No. 53, 7.0 % 103 CFU/mouse.

%, No.53 O#fi1z 105 CFU/mouse *# flE & A3/
154 TH 100% SEHK2ZRT DL H D, HEKOR
HEHIE Y DEND S L LB 5Tz, & LT No.
53 IOV b b RN 2R LT C
Sreundii OEEFERE R & VERITHIBEDRY 61 128,

s X OBERED S OB C RIERIZN T LU —H LT
BEREST, BEL D L E» S OREEEDOTTHEH
StzElhs 2 Bldy -1z, Nordent® & X BEMH> & BHTHE
HIWTTE HITIZBEEN TORDORTE LT T H 5 & W
AL TWADS, C. freundii No. 12 35 1 ¥ No.32 0 L
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Fig. 14. Low magnification microphotograph of kidney at 5 days
after infection with No. 53, 7.0 102 CFU/mouse.

L

Fig. 15. The necrosis revealed in renal papilla of the same kidney of Fig. 14.

AR AL S %

Fig. 16. The lesion of renal tubles of the same kidney of Fig. 14.
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Table 7. Mortality and infectivity titrations of
ascending kidney infection with Citro-
bacter freundii and 7 gram-negative bac-
teria 1n mice.

Organisms LDso 1D, (CFU/mouse)
species strain (CFU/mouse) Kidney Bladder

C. freundii No. 1 1.48 X 107 1.62 X 10° 2,57 X 10*

7 >21X 107 1.3X10® 1.3 X 10¢
n (5.0 X 107) 6.76 X 10* 5.5 X 104
12 7.25 X 10® 1.32 X 10° 3.39 X 10°
16 >1.0X 107 1,45 X 10® 1.45 X 10%
21 2,88 X 107 5.5 X 10* 2.75 X 104
22 >3,1 X107 4,47 x10° 1.74 X 10°
30 1.07 X 107 2,51 X 10* 1.0 X 10°
32 5.25 X 10° 1,74 X 10¢ 8.32 X 10*
43 2.1 X 107 2.1 X 10% 1.0 X 10°
45 >4,3 X107 5.63 X 10 4.47 X 10*
53 3.8 X 10¢ 1,0 X 10° 1.0 X 10°

E. coli P-5101  >1.6 X 10° 7.25 X 10 3.99 X 10*

Pr. morganii Kono >1.6X 108 4.27 X 10° 2.45 X 10°

K. pneumonige No.13 1,28 X 10® 6.6t X 102 7.76 X 10*

S. marcescens  S- 2 2.57 X 107 - -

S-9 2.0 X 10" 6.76 X 10° 4.17 X 10°

Ps. aeruginosa  No.12 7.1 X 10 3.54 X 102 5.01 X 10*

Pr. mirabilis >2.0 X 107 2.51 X 10* <2.0 X 10*

5 B CIIEDPAEI S Nzhs, B S B LI
By otz TOFIE U THENSBEOREERS
BRSO EL NS, &5 THEOD
- U ABAERICH UTCEI2ZD S BE L O b DR
WENREL, FEUECHEID L OEEINESED -
1A b 63, SEHEMEICHT 5 MIC E
HFTho1z, LOLHEFEHEI, 58S 6 ICHPOE
RTdH 5 MER, KB DEREA~OBELE SO
WETHALEZRBTLIIOTHSS.

C. freundii % 2 BORECHONTIR, REX EE
BAUEICEEN R ONA T EBEH L, 2OFETUDR
W LR TR & B DI EIFELSERD b1, BRI
BETPEEL, BE DECHEROESE CNEE

TR & 72 O BB O EFENIE Y b1, HEINSEE
BROEBGEEEL T,

HE KR RIS 5 B L b DEER
EINTEDD B & L C freundii DIBIEYE 1 DL
T, ERW, EBIRIME ZNA, ROSEHRZHR.

1) WRBFAGBEZEREED C. frandii 1%, 1972
ERETIE 30K, 19804 Tl 462 #RrR851E T 18, 4%,

19814EFE T2 237 #R458E T19. 0%, RERIASREE R
H¥ED Z ik, 19804EE Tl 169 thrR THET 4. 1%,
198 VAR "CII94BEH 6 #5 T 6. 4% & IIRBR ABEA K
W5 CHEML T,

2) WukBl C. freundii DM BN T, R 5H
DR MREOZN L HFEULE L, 1972FFE TR
79.8%, 19804E[ETI383.5%, 198I4EE Ti380% Th
b, Z®0>5 LRERHRHRIEIL19724ERE T1E3.4%,
19804EE T1225. 8%, 19814FE 1239, 9% & R A
IMER 2R U T,

3) C. freundii D5 ¢ 2 7 % B KK BAZHIL,
AMK X ¥ PL @SR R UIZ. B-9 7 2 &%
HEHID 5 ¢+ 2 2 1390% L EOBM 2R U,

4) HHESHE C. freundii 538E1C /U T, 4REOM
HEYEO MIC ZHFEULIZY, B-7 7 % » ROHAY
Hied U Tk, 100~400 pg/ml LI B EEREE 2R
THDBEZ» -1, WhWAE 2, HAOHAEREI
HUT s hOfE2HF L T 1243, PPA (1.56
pg/ml), FOM (12.5 ug/ml), GM (0.78 ug/ml LT3
O 25 pg/ml), 5k oF CMX (6.25 pgjml) 12 S U
T, KR eR LI,

5) BHIN T2 HEBRICHT 2 ARBER 2R
DIz, WEREOBHME L A £ O ARBEINT,
7 LT A C freundii 3D Z X 13,6,
F AN THUTIZB2.3TH -1,

6) 128D C. freundii % fjT, < 7 ARVEE»
3750, BYSECHRB I, ERNRZEE UL, 7
DFEE, BEE No. 12 @ 5.0 x 105 CFU/mouse ¢ cha-
llenge ¢ 1009 (LDs5=7.25 x 105 CFU/mouse) 35X
f No.53 ¢ 7.0x105 CFU/mouse (D challenge
1009 (LDso=3.8 x 10¢ CFU/mouse), & h>/g b HED
BYGETR2H U, B0 OEENERTH, FUki
BT 5.0x 10 CFU/mouse (D challenge ¢ 100%
(IDsp=1.32 x 103 CFU/mouse) ¥ & ¥ 7.0 x 103 CFU/
mouse (D challenge ¢ 1009 (ID5,=1.0 x 103 CFU/
mouse) TdH H {KRERBILT  Bd 5 OFE N LD
HbNB LD BEEORRNEET Ak ERDT.

7) BEeLTz~ v 2OWIRVEER Y, 8Ly
%‘btﬁﬁ%%i’é&ﬁ:bi BORERIED 5N o

L OREEEE TR, ERCEsEEL, 8%
L&%?Lﬁ%(D%A WNBEDER SN, ZDOEH
HBCHMEOBRSRY b N, MENTBREROR
AT R, %2 1872

Pll, C. freundii \ZIREHDEL, ORI HH
SNAHHHEPBENT E» 6, REBIVECISL T,
HREELLUTHBI NS DEEALS.
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R AICY Y, RIREEEEEMOSEE- 2. MEX
FEYHEEDEEEREE  HEEE L CICRESTIR
ER OGS EIREE > 1o DR E SRR
BERWERYTD L CICFR AR SR IS 2B
RUET. EBREFTCH 2 0SREEHE IO EEE
Ufe, MPRZEEESEAEDENEREL S RS 2%
FEOHBRAMICH L, BRHORLES.

ILBARNOER L, 19814E12H, #20E H A ik
SFERALIREICBLTRELR.

X B
1) A & - HERHE:
EEDHYH I 976~981, 1979
2) Ak - RIME REMSIED b B2 op-
portunistic infection. =& . x5 4 7 27: 577
~590, 1981
3) McGowan JEJr, Finland M: Infection and

antibiotic usage at Boston City Hospital: changes

Opportunistic infection.

in prevalence during the decade 1964~1973.
J Infect Dis 129: 421428, 1974
1) HA L Rk P EES L ) FE R B
MIC) AEEFRE 1C T Chemotherapy
29: 76~79, 1981
5) AR - AL - B - EREIS - 1)
FEih— | REE R OERIEE (S5104)
FEEWER 43: 703~712, 1981
KERIZ - IEECK - BRE R - HI 8- BE
R - AL KIESER - BIAMD  RE SR
BREORRNEE oW . BHEMER 43
713~718, 1981
7) Wilkowske CJ, Washington II JA, Wartin WJ,

]
Rt

Ritts  RE: Serratia marcescens: Biochemical
characteristics, antibiotic susceptibility patterns,
and clinical significance. JAMA 214: 2157~
2162, 1970

8) Allen SD, Couger KB: Serratia marcescens infection
of urinary tract: A nosocomical infection. J
Urol 101: 621~623, 1969

9) Lancaster L]: Role of Serratia species in urinary

Pl

tract infections. Arch Intern Med 109: 536~
539, 1961

10) AZwid] - HB % - NIEZER - ZE E - DE
WEE RBEB N T~ 7 MO 2 5 F TR
ZOXE, MR E 22: 249~255, 1976

1) BRZH s - OB - 4R TEEE - EokEW - KA

8 ¢ Serratia LIS B BRIV, B
Ex 31: 1370~1375, 1976

12) B PE— - BRAM D €5 F 7Tk B IRBEYLE
OEEMNRE. B 31: 27~31, 1977

13) BENER | [Rh4yEE Serratia marcescens (DEZE.
FHBWE 40: 693~698, 1978

14) MAHR— < KZILER - RS — - SR -
VIFRHE— | R B OERNEBGE O W)
FHIME 41: 697~709, 1979

15) ¥ % - HE 3 - geAPLHR ¢ Serratia marces-
cens T L 5 FREGERYLEICES 9 A %5, Chemothe-
rapy 28: 723~-729, 1980

16) WABT - BUEMIE - LHEESL - BBHE B -k

FRHE - A AT - KIFEEES - BRAULEE - EHE -

BESRR - NEH = - NEET L REBEES

BEEH E. coli, Klebsiella, Citrobacter 33 X {f Proteus

VRS A RECTLEAIDHE S h#. Jap ] Antibi-

otics 34: 959~975, 1981

HARSE— L BRI MRS R D T B

PYECSES AR | R BR Y B G

# 13, Jap J Antibiotics 34: 1263~1277, 1981

18) B#EMREL - MilHE—ED - B & - AEfle LR

BRI YRR & 2 OHBZHIC oV T, TEEE

R 39: 276~285, 1977

EEEET & BE NIER - -ZSRE— -2

FHEF - REEE | 7 0T methoxyimino #, 3

fLiT methyl-tetrazol-thiomethyl Z%7E3 % Ce-

phalosporine & #755&{k Cefmenoxime (SCE-

1365) O EZMVEEH. Chemotherapy 29: 8~

31, 1981

17

~—

19

=

C20) LREE - AREER - ORH - RERES - B8

e -1 R EFBRET - RPNEWT - FiksE
iE ¢ Cefmenoxime (SCE-1365) #i[Lis cephalo-
sporin (D in vitro 33 L X in vivo HLE{ERICD
W, Chemotherapy 29 (sup.1l): 96~158, 1981

21) ZHE  # - HERAMK 1 6059-S DT O,
Chemotherapy 28 (Sup.7): 35~41, 1980

22) FHE IE - BEEHE - oIER | Oxacephem 3
PSS 6059-S @ in vitro FHEVER. Chemo-
therapy 28 (Sup.7): 86~131, 1980

23) NEFH - NERT S EERIME T 3
Ceftizoxime DHE IO MO €7 >y v 2 XY F]
EmikEg. Chemotherapy 28 (Sup.5): 24~37
1980

24) WM K - EARE - EEE - REED - &
ukah « AESEE - % LW cephalosporin Ceftizo-



646

25

Nt

26)

27)

28

=

29)

30)

31)

32)

33)

34

N

35)

36)

WRICE 28% 6%

xime (CGZX) @ in vitro 3% f in vive FLE/VE
Fi. Chemotherapy 28 (Sup.5): 83~97, 1980
INEH - NRET  BaRERMED b TBEL
ToAEREME T 5 Cefotaxime OHE I
JOMIDE 7 » v R Y UH]E D HBHTONT,
Chemotherapy 28 (Sup. 1): 12~22, 1980

B Bt - WO - AREER . SEEE G
noxacin (D in vitro HEVEM.
28: (Sup.4): 46~65, 1980
BHZRE - REEZ - WEAC - 720 - 26
# . Cefoperazone (T-1551) (O in vitro B L IF
in vivo FHEVERIC DT, Chemotherapy 28
(Sup.6): 1~13, 1980

NEF B - NEEET L ERRATE b O HEL T
EREME T3 % Cefoperazone (T-1551) D
MEIOME T > v 2F T H] & DO, Che-
motherapy 28 (Sup.6): 14~27, 1980
ZERE © Serratia DRIFKE & IREEGYLE. #5523
EHAERE AT HAIHRR T v 7T 2
e 1 26~27, 1975

EE - GUERRK - EER— SRS - R
PP - ARG - BHE B - EAR - HBER
- TR - AR - ERHER - B R
B OB BAKEAR - MR- AREET
Serratia marcescens VCEES 5 BB KRS £
1 3. Chemotherapy 27: 841~847, 1979
TR M BEEROMBESEICET 25—
BRI AEBN T v MPTRBERERCET
% adoptive immunity. HIKRE&TE 69: 771~
779, 1977

Vivaldi E, Zangwill DP, Cotran R, Kass, EH:
Experimental pyelonephitis

Chemotherapy

conseuequent to
induction of bacteriuri, Biology of pyelonphritis.
Qunnin EL, Kass EH p 27~37 Little, Brown
& Co., Boston, 1960

RERE— | 2 ERNB TR RS
LR ORHR. FEHIBR 33: 183~189,1971
Vivaldi E, Cotran R, Zangwill DPKass EH:
Ascending infection as a mechanism in patho
genesis of expermental non obstructive pye-
lonephritis. Proc Soc Exp Biol (N.Y.)

102: 242 ~244, 1959

WA | Proteus mirabilis Tk AEEZRO
BERTRIC RS A HT5E. BWR=EE 72: 680~693,

1980
WEFH= - RWEAH « ZARTIR - NI -/l

37)

38)

39

=

40)

41)

49)

43)

44)

45)

46)

47

~

48)

19824F

BREE D5 v NERERE FVERICHET 5B
—& {1 BEA giinsEicownwT.  Chemotherapy
27: 269~274, 1979

Mayo ME, Hinman F: Structure & function

of the rabbit bladder altered by chrnic obstruc-
tion or cystitis. Invest Urol 14: 6~9, 1976
Parsons CL, GreensponC, Moore SW, Mulhll-
and SG:Role of surface mucin in primary an-
tibactreial diffenxe of bladder. Urol 9: 48~52,
1977

B R BEREERBERORRFICET S
SEERIE. HibRSEE 64: 238 ~251, 1973
Andersen BR, Jackson GG: Pyelitis an im-
portant factor in the pathogenesis of retrograde
pyelonephritis. J Exp Med 114: 375~ 384, 1961

HEPASE « LBz . Proteus mirabilis [ Y A=
U AT B ERRIRBREIMECONT, BIYE
2k 55:254~261, 1981

Cotran RS, Vivaldi E, Zangwill DP, Kass EH:
Bac-
teriologic, pathogenic and fluorescent-antibody
Am J Pathol 43: 1~31, 1963

Nishi T, Tsuchiyva K: Experimental urinary

Retrograde Proteus pyelonephritis in rats.
studies.

tract infection with Pseudomonas aeruginosa in
mice. Infect Immun 22: 508~515, 1978
Norden CW, Kass EH: Bladder defense mech-
anisms, urinary infections in the male. p.181 ~
188, Workship Committee on the Genitourinary
System, National Academy of Science, Washing-
ton, D.C., 1969

Gobbs CG, Kaye D: Antibacterial activity of
the urinary bladder. J Clin Invest 45: 996, 1966
Cox CE, Hinman F Jr: with

induced bacteriuria, vesical empting and bac-

Experiments

terial growth on the mechanism of bladder
defense to in fection. J Urol 86: 739~748,
1961

Gillenwaters JY, Cardozo  NC, Tyrone NO,
Mulholland SG, Rerez JR: Bladder defense
mechanism in the rat and rabbit, urinary
infection in the male. p.177~180, Proceeding
of Workship Committee on the Genitourinary
System, National Academy of Science, Washing-
ton, D.C., 1969

Vivaldi E, Munoz J, Zongwill DP, Kass EH:

Factors affecting the clearance of bacteria within



F-FA : Citrobacter freundii «JRE 647

the urinary tract, Progress in Pyelonephritis. terial defense mechanism? J Clin Invest 44:
p.531~535, F.A. Davis Co., Philadelphia, 1965 1084, 1965
49) Paquin AJ, Perez J Jr, Kunin CM, Foster EA: (1982421 B18HZA])

Does the bladder possess an intrinsic antibac-



