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Fig. 1. Viable bacterial count in kidneys of mice ~ Fig. 2. Viable bacterial count in kidneys of mice
inoculated with Proteus mivabilis P-3003. inoculated with Enterococcus faecalis 16148.
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Fig. 3. Viable bacterial count in kidneys of mice inoculated with
Enterococcus faecalis 16148 and Proteus mirabilis P-3003.
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Fig. 4-1. Necropsy findings of an untreated
mouse killed 7 days after inoculation with
Proteus mirabilis P-3003 (1x10° CFU/mouse) .
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Fig. 4-2. Histopathological findings of an
untreated mouse killed 7 days after inocula-
tion with Proteus mirabilis P-3003 (1Xx10°
CFU/mouse). (H. E. x150)

a) ENX (MIC:0.39 ug/ml) (Fig. 6-a)
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Fig. 5-1. Necropsy findings of a non-treated
mouse killed 7 days after inoculation with
Enterococcus faecalis 16148 and Proteus mir-
abilis P-3003 (1x10° CFU/mouse) (1x10°
CFU/mouse) .
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Fig. 5-2. Histopathological findings of a non-
treated mouse killed 7 days after inoculation
with Enterococcus faecalis 16148 and Proteus
mirabilis P-3003 (1x10° CFU/mouse) (1%
10° CFU/mouse) . (H. E. x150)
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Fig. 6. Viable bacterial count in kidneys of mice 7 days after inoculation with /Zotcus mirabilis
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d) PPA (MIC:3.13 ug/ml) (Fig. 6-d)
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b) OFLX (Fig. 7-b)
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¢) LFLX (Fig. 7-¢)
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Fig. 7. Viable bacterial count in kidneys of mice 7 days after inoculation with Enterococcus faecalis
16148 and Proteus mirabilis P-3003.
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Fig. 8. Effect of antibacterial agents against experimental urinary tract infection with

Enterococcus faecalis 16148 and Proteus mirabilis P-3003 in mice.
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d) PPA (Fig. 7-d)

E. faecalis iz 2 v» T 1%, PPA 100, 50 8 & U125
mg/ kg BEFEOVTRICB VT LS LR EHROR
PRB/oNB oI, P mirabilis T, 100, 50 8
LU 25 mg/kg BREBTOEEROFEHIIZLEN
3.9, 4.6BXU6.2THYD, 100mg/kg ¥ E5HTH
BOEREBROBY £#R 1=,

e) ABPC (Fig. 7-¢)

E. faecalis DBRNEEHIZ, ABPC100 8 X 1550
mg/kg REBHTENTFNLE6BLUI8THY, B

-8 |
Fig. 9-1. Necropsy findings of an ampicillin 100
mg/kg treated mouse killed 7 days after inoc-
ulation with Enterococcus faecalis 16148 and
Proteus mirabilis P-3003 (1x10° CFU/mouse)
(1x10° CFU/mouse)

¢

o bl

Histopatholbgical findings of an

Fig. 9-2.
ampicillin 100 mg/kg treated mouse killed 7

days after inoculation with Enterococcus
faecalis 16148 and Proteus mimabilis P-3003
(1x10® CFU/mouse) (1X10° CFU/mouse).
(H. E. x150)

BOBA MBS, 25 mg/kg TIRBVERD 2
oti, P.omirabilis Tid, WFNOBRERIZE LT
YERELHEWAD 2RO 2o T,

f) WHEBARE®RLT T VST 25 KK OK
% (Fig. 8) ‘

P. mirabilis & E. faecalis DY EME 7 Vi B
WT, ENX 8 & U*OFLX 2B iz xt L{ENn - kR
BLUEBRORBRETRL 7208, P. mirabilis BIHH R
R r A CRERREE5I1213M0 2 EORERVBLET
b EBESIIK T, IheEKKOBARKES
BTIL, E. faecalis BEL, ANRBAEL LTE
BELRT WETREME VSR S Iz,

Fig. 10-1. Necropsy findings of an enoxacin 50
mg/kg treated mouse killed 7 days after inoc-
ulation with Ewnterococcus faecalis 16148 and
Proteus mirabilis P-3003 (1X10° CFU/mouse)
(1x10° CFU/mouse) .

acin 50 mg/kg treated mouse killed 7 days
after inoculation with Ewnterococcus faecalis
16148 and Proteus mirabilis P-3003 (1% 10°

CFU/mouse) (1X10°
E. x150)

CFU/mouse). (H.
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P AORGIREES,  BEETES W A Dk O p LAY ILAEPH IS 7 5
1, BALIEBC O RIEOLF R0 i1y & AT O 4
rRDIz,

b) ENX50mg/kg 4 ~<v A

HWERK (Fig. 10-1) 8 £ UHIfk¥® (Fig. 10-2)
WIEREOREETL, ERAKRGICLDGEHLIZLD
EHBEZXD,

1. = Z®

SHOBBEBREHEBEOEREOMATOELELT
12, E. faecalis & P. mivabilis %1243, BEE T
RI:E DB BZ OO TIIRBEADKEEHE & L TOFF
{fins—EL TH2DICHL, FiETIEZ ORI
ZHEMERECABAIAOHLE LS, E
faecalis % T AR R EITL, AT ERE2MAT
ATz,

E. faecalis \($BNEERO—FET, THROABEL
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E. coli, P. aeruginosa 3% » -7 LT 5,
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BASIC STUDIES ON THE PATHOGENICITY OF ENTEROCOCCUS
FAECALIS: POLYMICROBIAL INFECTION WITH
ENTEROCOCCUS FAECALIS AND PROTIEUS
MIRABILIS IN EXPERIMENTAL ASCENDING
PYELONEPHRITIS MODELS

Hiroshi Yamasaki, Soichi Arakawa and Sadao Kamidono
Department of Urology (Director: Prof. S. Kamidono), School of Medicine,
Kobe University, 7-5 1 Kusunoki-cho, Chuo-ku, Kobe 650, Japan

We assessed the pathogenicity of fnlcrococcus faecalis and Proteus mirabilis and the in vivo activity
of antimicrobial agents against these organisms by ascending urinary tract infection models in mice.
The organisms assessed were E. faecalis-16148 and P. mirabilis-P 3003 clinically isolated from in-
patients with complicated urinary tract infections. The results were as follows.

(1) The number of viable bacteria in the kidney of polymicrobial infection models using these
two organisms was smaller for E. faecalis and larger for P. mirabilis than in monomicrobial infec-
tions. This suggests that in combined E. faecalis and P. mirabilis infections, P. mirabilis is more
prominent than E. faecalis.

(2) The efficacy of antimicrobial agents (enoxacin, ofloxacin, lomefloxacin, pipemidic acid,
ampicillin) was assessed by checking the number of viable bacteria in the kidney in combined F.
faecalis and P. mirabilis infections. To eradicate P. mirabilis in polymicrobial infection models
required twice the dose of each drug necessary in monomicrobial infection. The results suggest that
P. mirabilis is more resistant in poymicrobial than in monomicrobial infection.

(3) In combined infections, E. faecalis was more effectively eradicated by the drugs tested than
was P. mirabilis, reflecting the characteristics of E. faecalis as a cause of opportunistic infections.

(4) In combined infections, histopathological investigation showed nonspecific inflammation in
parallel to the number of viable cells in kidneys, as in monomicrobial infection.



