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D, 1970 FRIEXERL VFBHLE2OA TWL 2
LAREDFFHEKEDHESL M Tidlehr» 7= Pseudomonas
aeruginosa HEIN D 7 F v EHERE 7 5 L B%
BE % Servatia L X O HMHEIE L 72 b, EE T
Enterococcus faecalis (LLF E. faecalis) o 5%
DEMABERERFE DM BREURBB LI LB L L
EERC VW TREHONT VLB, ChLDOMEII P
% opportunistic pathogen L HE(¥h Tl 5 b DAUT &
AET, SLRBMHERBRRI VS I L2, E
faecalis RBIER K LAKKERASR TV B€7 = &%
RACRETHBZ b b, BEELMEE L)oo
Bd, Livl, AEORERCHETIRER L BY
YROARBERERE AL 2RI E AL
bRTW v, SEEESL I, 1) RSB E. faecalis
KT 55 EHER O MIC, 2) E4B~v 2kt s
E. faecalis Biptpy ik 0 ERUBEFTAOKS, 3)

compromised host £ F /1 & L CERMCIERNLIcER
W9y AickiF B E. faecalis @ X 5 LTHBEBAD
BE, IV 4) LEBRRERRCKT 2 EEHERE
FHRYRHT DL LY, XEORFEHE, HENC
RTHEBERS L in vivo BEYHRIC ST E 8L,
mEbHHrMmArBroTcHET 2,
I. REBMEGITHE
1. BB E. faecalis a3+ % £ HEHER o MIC
HiE

e+ REBEREPIERRK E. faecalis 23 ¥ i\ TEMEH
ERlOo MIC #JIE Lz, AR LEEYLEE
EVICfEy, ERERRE O EH ¥ 88+ 5 Miller-
Hinton #EX#EH# (Difco) i /7vn 735 v & — (AR
BPERTD) %A\ T 10 CFU/ml DB %58 LAE L1,
FERHIEAFL, ampicillin (ABPC), cefaclor (CCL),
cefmenoxime (CMX), latamoxef (LMOX), ceftazi-
dime (CAZ), imipenem/cilastatin sodium (IPM/CS),
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Experimental schedule
Bacterfal inoculation diabetle mice

Streptozotocin ——— non-treated mice

150 mg/kg i.v.
R A St ettt e
| T 1 ¥ L4 1
-10 0 7, 14 21 40 days
1: ! : i

Bacterial recovery '
$ Mice sacrificed

(necropsy and histopathological findings)

Experimental conditions

Animal : JcI-ICR female mice, 7 week-old, weighing 23~27g L.
Organisms : Enterococcus faecalis and four standard organisms (clinical isolates)
Inoculation : 0.1 ml of bacterial suspension (10*~10° CFU/ml) was inoculated

transurethrally into the bladder

Bacterial recovery : on day 7

Necropsy and histopathological findings : on days 7, 14, 21 and 40.

Fig.1. Pathogenicity of E. faecalis on urinary tract in mice

flomoxef sodium (FMOX), gentamicin (GM), mino-
cycline (MINO),
(ST), pipemidic acid (PPA), norfloxacin (NFLX),
ofloxacin (OFLX), enoxacin (ENX) 3 X O¥ ciproflo-
xacin (CPFX) D3t 15 @ TH %,

2, = ARYPER

1) RRBY

(i) Je-ICR FR=v A (ftk, 788, #HE 23~27
g, BEAXRBYREGFES) ¥ERBWELTER
L

(i) FEROBERF~Y ADFH

Streptozotocin (Sigma Chemical) 150 mg/kg # =7
ARBIRARE L, SENCOEXRIEL, BIOERE
TERELKHATERR v AL LTIERTAILEL
o

2) RRER-LTHEBRER

(i) \uB~vR (Fig.1)

E. faecalis 569, 612, 617, 622, 687, 6009, 6321,
6322, 6325, 6486 35 L UF 16148 (IfH(Y M4E T Eikk
BEHESYRT) O 11 ki BEREKE L, NREK
& LT E.coli P-5101, C.freundii53, S.marcescens
S-9 3 XU P.aeruginosa No.12 Dit 4Bk B\ 1o,
EEETT 10 & RRF T 104~10° CFU/m] i 384 X
hiz, BEEITIT trypto soy broth (B *A\ =,

= % A% pentobarbital-Na (25~50 mg/kg, B#Ik X
DEA) X DREE, 216G HigtOX 1ml BEHECT
FEESER (10°~10°CFU/m]) 0.1ml #EREN T
BRACEAL SHREAEY SEMs S Ll &
B, TOBREOHIC, BEYEEEIVESBL, BHRX

sulfamethoxazole-trimethoprim

RN EEE SR E Lic, BAEME TXEHRICKKS
¥, AREO 25 v 7OROREK E Lic, BEIXHE
BM7 AR~y AxBEHRAECIVERL, BiHX
VBB % BV IR L, To%Em%y CLED %Xt
rrorxz 7L, 37°CF 24 BRI RE D =3 v = - TR
DEHEYBERL, EEERLALQROFEOHEILE
EEkD 1Dy (50% REFER) fH#% probit #E? Xb
BE L1, ek, ZEEKLVEBEREILICSEDO7Y
AREBRICH T, ¥ -EHEM7H, 14 B, 21 AR
U 40 B B OBk IUBKORBY S X UREAREN
BEY Thot, REBEEREAIBETS IV BRY
10% +®r~Y vHETESE 2574 V2L WK
H.E. (hematoxylin-eosin) ¥ufa3® o Z & BT L,
fER I i,

(i) #REBE~v A (Fig.1)

BREKL E. faecalis 569, 6009, 6322, 6325 ¥ XU
16148 Wit 5Bk, AREE LTEAER~ v R TOXR
LR 4B R AV, BTRORE CER LIcERY
R~ v A%\, streptozotocin gt 10 H BICE
AB~ v A LRAROFECERA~EYEEL, THA
WEBR L, 1Dy EXEN L, REEAHFHRE LA
BT L

3) REBEER

EREkC EE ETHBERAENERICS VTR
IDy, flAY (E S FEKM B\ & Ex & h i E faecalis
16148 & L1,

(1) EuB~vALAnBEEEsnEER Fig.2

#E¥EAX, ABPC, CCL, MINO, ST, NFLX,
OFLX, ENX % X0t CPFX it ®T, TXTER
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Non-treated and
DM-1 group

Streptogotocin  Bacterinl inoculation
50 mg/kg i.y.

Experimental schednle

====DM-1 group
=——non-treated mice

?dminilti-atloln (tlwlcela dlny flor Sldayls)

[EEEEDEEEE Siatete dnietuie po===p==-<qec-=-=----q----- 8|
1] T 1 T 1 1 1
-10 0 1 2 3 4 5 6 7 days
|
|Mice sacrificed
bacterial . Necropsy
DM-2 group (ac erial recovery, necrop! )

Bacterial inoculation
Strepto:otocm

and histopathological findings

150 ma/kg iv. Administration (twice a day for 10 days)
11111111111111111111
L 44 Il L Il 1 l Il l I I } } ]
I ) T I l 1 L T T 1 1
=10 01 2 3 45 6 7 8 9 10 11 12 13 14 days

Organism : E. faccalis 16148

Inoculation : 10° CFU/mouse (non-treated mice)

Mice sacrificed
(bacterial recovery, necropsy )
and histopathological findings,

10* CFU/mouse (DM-1 and DM-2 group)

Fig. 2.
non-treated and diabetic mice

BE L L1, BEEEE: 10°CFU/mouse TH Y, A
CESE 24 BRE XD 1B 2E5 BN E L, B
BETEER~VAXERL, RERLEWEROFED
Bafrh & probit iz X b EDg, (50% FXAR) %
ﬁﬁ LfCo

(i) BRF~7ALTHERREFREEER (Fig.2)

EMBEE2 100CFU/mouse & L, EAHEHEL, 1
HeE5HM# 5 (LIF DM-1%) &, 1H2[EH 10
Af#S (LT DM-28) o2 TR L, B5EXE
#it DM-1 8, ABPC, CCL, OFLX, ENX, CPFX
D58 L, DM2FCiXEABE~v 2 LATNED &

Drug efficacy against E. faecalis induced urinary tract infection in

F—D 8 D ¥H| % F\ico DM-1B¥TX BiEMT7 A
H, DM-2 B Tix 14 HEIc=v A%EHL, EDs f
&ii Lf:o

I ERAARERRCEVTLREABYIRE 2T
feotzo NB, DM-1 kX0 DM-28 L4 ozt
hEho EEEEIC XY 100% D=y Az LITHBE
BANERENDZ EAER IR TV 5,

II. # ®

1. E.faecalis =33+ 5 {EHER D MIC 4%

BEEE 4yl E. faecalis 23 ¥k = %+ 5 ABPC % X ¥¢
IPM/CS (Table 1) @ MIC D ¥ — 7% & 1= 1.56 pg/

Table 1. Sensitivity distribution of clinical isolates of Enterococcus faecalis (23 strains)

MIC (ug/ml)
Drug Total
=0.05{ 0.1 | 0.2 [ 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 | 100 | >100
ABPC 7 13 1 2 23
IPM
+CS 7 13 1 2 23
Table 2. Sensitivity distribution of clinical isolates of Enterococcus faecalis (23 strains)
MIC (ug/ml)
Drug Total
=0.05| 0.1 0.2 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 >100
CCL 17 4 2 23
CMX 1 1 21 23
LMOX 23 23
CAZ 23 23
FMOX 19 4 23
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Table 3. Sensitivity distribution of clinical isolates of Enterococcus faecalis (23 strains)
MIC (ug/ml)
Drug Total
=0.05| 0.1 0.2 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
PPA 1 18 4 23
NFLX 3 17 3 23
OFLX 1 13 9 23
ENX 1 10 12 23
CPFX 3 16 23
Table 4. Sensitivity distribution of clinical isolates of Emferococcus faecalis (23 strains)
MIC (ug/ml)
Drug Total
s0.05) 0.1 0.2 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
GM 4 12 4 3 23
MINO 4 1 18 23
ST 14 5 2 2 23
Streptozotocin (150 mg/kg) i.v. IDso {CFU/mouse;
Organism Kidney Bladder
- 2004 1 1‘07 1'05 lIOJ 191 l?’ ]9’ 10° !m
E E. faecalis 569 | 5.0x10* C— 5.0x10* —
E E. faecalis 612 [ 2.6x10° =71 1.3%107 [
et E. faecalis 622 | 7.1x10 1 4.7x10'
§ E. faccalis 617 |1.8x10° €= 1.8x10°
~ ook E. faccalis 687 | >100E————— >10° §
a% E. faccalis 6009 |8.8x10° £ 8.8x10° [
E. faccalis 6321 |3.2x108 277 4.9x10° L
E. faccalis 6322 | >100€——_———1 >100 &
L .  n=3 E fuecalis 6325 | 108 £=——q 10°
0 3 67 10 16 21 24(day) E. faccalis 6486 |3.6x10" o] 7.4x107C
Fig.3. Changes in blood glucose levels after E. faccalis 16148 | 2.1x10* ——— 2.1x10* —]
injection of streptozotocin in mice E coli P-5101 3.9x106] Ei 9.1x10° T —
. . C. freundii 53 [2.5%10 £/ 9.9x10* | e
1 fay B - 10 3 -
ml Zhbh ABPC Tik O'Hg/ml Qm&?ﬁﬂ 2 Ek;" b S. marceseens 6.9x10° [ 7.1x105
h, IPM/CS Tbi%i"fﬁi{ﬁu Tix ABPC &ﬂ{u L'f:ﬁ’#ﬁ P. ncmgﬁmlz 3.1x10° —— s5.8x100 [——]
R Lichs, 100 pg/ml %481 % REBEREIEAS 2 BB > =5
bhtse €7 = »F) (Table 2) i CCL, CMX % X Fig.4. Infectivity of E. faecalis and four standard

V¢ FMOX T—If 25~100 pg/ml DA T b7 As
2%z 100 pg/ml ¥ B % D EEMERIASHEED T
b, LMOX, CAZ Ti2MEEMELRLI, €Y
VA E v EE (Table 3) o MIC %% & 5 &,

PPA Ti3 £k 50 pg/ml Ll bic i L, FEELVLE
BT H » 7o 2%, ENX, NFLX, OFLX % X ¥°
CPFX T3 £#k 6.25 pg/ml LTy LTV 2 h
5 4%nD5H CPFX 2kt & h, OFLX 13—&4 ),

NFLX X0 ENX X Hir—8%-> T, £0fth
D 3MEHER (Table 49) D5+ GM X 6. 25 pg/ml iz
Y—7% % L, 100pg/ml o fittEiEs 3ERDSH,

MINO Tt 12.5pg/ml w¥— 27 %% L, 0.1pg/ml
PERZINHEN4GRED LI, ST Tk MIC -

organisms in urinary tract infections in non-
treated mice.
(IDjo : 7 days after bacterial inoculation)

712 0.1pg/ml 2D, LM BIFRRERTRLL
73, 25pg/ml ORFEER MK 2 BRI bhis,

2. =y ARPER

1) ERBERK <Y AomEEfE (Fig.3)

Streptozotocin # &3~ v A MEE{E 95+5mg/dl i©
#L, HEBOMEET 10 5B C200+10mg/dl ¢H
FIEEL D, FE 14 ARELEEE L

2) ETHBEREL

(i) &\uBE~v A

(1) 1Dy, fi (Fig.4)
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Fig. 5-2. Necropsy finding of a non-treated mouse killed 7 days after inoculation

with E. faecalis 16148 (1x105 CFU/mouse). =pAbscess formation

i 4
Fig 5-3. Necropsy finding of a non-treated mouse killed 40 days after inoculation
with E. faecalis 16148 (1x105 CFU/mouse)
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Fig. 6-2. Histopathological finding of 2 non-treated mouse kidney killed 7
days after inoculation with E. faecalis 16148 (1x105 CFU/mouse).

H.E. x150

Fig. 6-3. Histopathological finding of a non—treted mouse kidney killed 40
days after inoculation with E. faecalis 16148 (1x10% CFU/mouse).
H.E. x150
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E.faecalis 11 ¥k E. faecalis687, 6322 @ 2 Bk Tix
10* CFU/mouse M T3 Wi XU B L © © EEIR
BRDLNIM T &b b, 1Dy fHIZ >10°CFU/
mouse & L7z, BEERNEBHTH » LItk xT5
1Dy, fliZ 2.1x10°~3.6x 10" CFU/mouse {Z 437 LT
Wice

R4 %% D 1Dy, flliz 2.5x104~2,9x10° CFU/
mouse T, LEC E.faecalis DK LB|L LT\ 1oy ¥
1-, BBt Rt T % 1Dy, flil3 E.faecalis T 2.1x104~
7.4x107, RBET5.8x10~9.1x10° THH, ¥ h ¥
h®icisid s IDy fHEABI LTV,

(2) HEFMHMR

a. NBRMATR (Fig.5) : o ABX 7HE T &R
FIVEhODO A L IREEHO FEREAY B
(Fig.5-2), 14 RERIAR - MROBEFRE /e,
21 HE X LB cER Lo BEFEY 2D 1o, 40
AT BERET BRNEL, BEIMEELTVE
(Fig. 5-3),

b, HEMAGFHMR (Fig.6): 7THE TR RMAFE
N, ME~OHFFROBENRALN, SHRIMBIE
KOBEYEL, BEKO—TXEHEIh T\ 5 (Fig.6-
2 14 REKRS L MBEOKAMO HME, REMRD
BENAALH, RATEO—HIIEELTVHL0DED
L LARBIER LTI 21 HE T2, RATOHE
FEHHEITL, 40 B B TIRRAEL —HOREKE HE

1Dso (CEU/mouse |
Organism Kidney Bladder
107 10% 10 10! 107 10% 10* 10!
| | | 1 1 | I I
E. faccalis 569 3.4 x10* 3 2.0x100 —]
E. faccalis 6009 [5.4%10? 1 8.7x10° —]
E. faccalis 6332 19.0x 108 9.0x10°[
E. faccalis 6325 [7.9x100 [0 7.9x 100 ]
E. faccalis 16148 | 4.4 x 10! 3 7.2x10! =
E. coli P-5101 | 2.0x108 [T vooxne ]
C. freundii 53 | 4.2x10? T 4.2x10? —
S. marcescens 3.2 x 104 1 3.2x10¢ C—/
P, m‘ruginusq 1.8x10! 3 1.8x10! [
No.12
n=95

Fig. 7. Infectivity of E. faecalis and four standard
organisms in urinary tract infections in st-
reptozotocin-induced diabetic mice.

(IDsg : 7 days after bacterial inoculation)

LT/ (Fig.6-3),

(i) BERK~Y 2

(1) 1Dy, fE (Fig.7)

E. faecalis 5% D iz xt35 1Dy, fliiz 4.4x10'~
9.0x10° CFU/mouse iz #i LTk b, 3B 4EH TR
1.8x10'~2,0x10° CFU/mouse T - 7=, BEBIZXI T 5
1Dy, fiii3 E. faecalis T 7.2x10'~9, 0x 10 CFU/mouse

Organism Organ IDso (CFU, mouse® Ratio
Diabetic mice Non treated mice diabetic
107 105 10° 10" 107 105 103 10| hon-treated
L L 1 1 1 1 A L
L kidney | 3.4%10 g 5oxao CC3
E. faecalis 569 bladder | 2.0x10° — o<  — N W
- kidney | 5 4x103 C s s C—— s
E. faecalis 6009 bladder | 8.7x10° 1 8.8x1p [ 1101
. kidney | 9.0x108 B} > 1 —
79
E. faecalis 6322 bladder | 9.0x10° ——— >0 [ -
E. fuccalis 6325 kidney | 7.9x10*  S—— 105 CT s
- Jaecalis 6325 bladder | 7.9x10* — 0  I— N
o kidney | 4.4x10! O 2axo T 1
E. faecalis 16148 | pjadder | 7.2x10" J z2ixo — g
E. coli P-5101 kidney | 2.0x100  EZTTT  2.9x108 S
: bladder | 2.0x105 C—] 9.1x10° C— 146
C. frewndii 33 kidney | 4.2x10? g 2sxae — 160
’ bladder | 4.2x10? —1 9.ux10f 112
S mareseons S-9 | Kidney | 3.2x10" 0 6.9x10 | u— N B
. marcescens bladder | 3.2x10¢ /1 7.1x10  —
P mosa No.q2|  Kidney 1.8x10! B s.1x108 2 1z
- aenginosa Nod2) e o1 1 gx10 5.8x104  e— RV 22

Fig. 8.

Comparative infectivity of E. faecalis and four standard organisms in urinary

tract infections in non-treated and streptozotocin-induced diabetic mice
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EDso with 95% confidence limits

Drug furs\x/[/[n(:;l | 3 30 lOLO (mg/kg/dose)
ABPC| 1.56 - oW =
CCL 50 >100
MINO| 0.1 —CxT
ST 0.1 —
NFLX | 3.13 O
OFLX | 3.13 O !
ENX | 6.25 0
CPFX| 0.78 r O 4

n=5

Organism . E. fuecalis 16148
Inoculation : 10®° CFU/mouse

Fig. 9.

Effect of various antimicrobial agents against ascending pyelonephritis

induced by E. faecalis 16148 in non-treated mice

MIC EDso with 9575 confidence limits
Drug Jgg/ml) } Lls 3:) 190 (mg/kg/dose)
ABPC| 1.56 o
69.9
CCL 50 >100
OFLX| 3.13 >100
ENX 6.25 >100
CPFX| 0.78 o
100
n=5

Organism : E. faccalis 16148
Inoculation : 10 CFU/mouse

Fig. 10.

Effect of various antimicrobial agents against ascending pyelonephritis

with E. faecalis 16148 in streptozotocin-induced diabetic mice (DM-1

group)

ML TEh, sHBE T 1.8x10'~2,0x10°CFU/
mouse THH, ThEXIBELULIERR LTV,

(2) RE¥HMR

PIRREY s L OREAMEA, 78, 14 B, 218 %
U400 BREELZRERY, BE~YATRLRICD
EREFRKOMRAEEL, THbbEELBEERER
BuzihE b, —ERE R Lo o\ ELT 5 RERH
b bhic,

EEHFED> L ENB <Y R L ERF< Y AD 1Dy
%83 % & (Fig.8), E.faecalis \Z3s\ > TIXBERK
<% 2D 1Dg fEiT EABE~w 2 © 1/477~1/1.3 T
D, E.faecalis 6322 1235\ TIRELRE < v 2 TIIHRES
AR DRI otehl, BERE<Y ATIELERER
7o HBEICEWVTH 1/1,722~1/15 Olt%RL, Bic
BOTERA~Y AT ELE~ Y 2wk, 1Dy fE
AL TEN T, ETe, BRICEWTLRETH-
o

3) RRERER

(1) ELB~-vALTHBEEBABEER (Fig.9)

fE/A L7c 8 EAIFRBEHRVRLBFTH b DI
CPFX C, Z0Biz kit %5 EDsg 1% 17.7 mg/kg/dose

T» b, LI'F OFLX (45.8 mg/kg/dose), MINO (46.1
mg/kg/dose), ENX (48.7 mg/kg/dose), ABPC (71.3
mg/kg/dose), NFLX (75.1 mg/kg/dose), ST (117 mg/
kg/dose), CCL (>100 mg/kg/dose) DMETH -1

(i) BRA~7ALTHEBRLERERER

(1) DM-1# (Fig.10)

{8 L s BRHERGREOBLNI L O 11X ABPC
(EDso : 69.9 mg/kg/dose) 3 X v¢ CPFX (100 mg/kg/
dose) »HZTHH, ENX (>100 mg/kg/dose), OFLX
(>100 mg/kg/dose) 35 X% CCL (>100 mg/kg/dose)
TIERBDRE DD Ih - 1,

(2) DM-2 # (Fig.11)

£/ L7 8 A, &b BRFLBRSHEELRLILLD
{* ABPC T, % ® EDy i 27.5mg/kg/dose TH
b, LIT CPFX (28.8mg/kg/dose), MINO (41.9 mg/
kg/dose), ENX (43.3 mg/kg/dose), OFLX (43. 3mg/
kg/dose), NFLX (84.3 mg/kg/dose), ST (84.3mg/
kg/dose), CCL (>100mg/kg/dose) DIETH -1

(3) FREFPITR

ENX 1[E 50mg/kg %#1H2E5BREToCL
X VBREOBLI AT CRERE L EAROART
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| MIC

Drug | g/ mi)

>y

3
1

EDso with 95% confidence limits

30 100 (mg/kg/dosce)

ABPC| 1.56
CCL 50
MINO| 0.1
ST 0.1
NFLX]| 3.13

>100

OFLX| 3.13 }

ENX | 6.25 }

CPFX | 0.78 k

Organism . E. faccalis 16148
Inoculation : 10* CFU/mouse
Fig. 11.

n=5

Effect of various antimicrobial agents against ascending pyelonephritis

with E. faecalis 16148 in streptozotocin-induced diabetic mice (DM-2

group)

BAFRAREh, RERIZBHOLIr -7, CCL 1
El 100mg/kg 1 H2E5 A5 5 LERBHEOR
Ohigh o B TIRERE~ v R LAFROBFLFLEN
ijcjrb Bhféo
L. *# -3

E.faecalis (375 ABHE THHBEHEKREO—METH
by, LETDREHERE & LTHBEEIR TV, 1984
4R o International Journal of Systematic Bacterio-
logy iz CHioic genus “Enterococcus” M & H
h, E.faecium, E.avium, E.casseliflavus, E.durans,
E. gallinarum, E.malodoratus, E. hirae ¥ XU E.
mundtii & & %z Enterococcus J& & LTHEINA X
SR> BETHBH"Y, —RRiZ Enterococcus D 5
b, BREMIBIZE N5 b DL E faecalis, E.faecium
$XW E avium O 3EETH H £ DT E. faecalis D
BENELE\ b Enterococcus [Bit e + DBE
AEEETH YD, RREDOREHZEVLDEELLR
T&i, HER « DEERAED b HBHEHE I RES
hBI5E-TETH b, BRBERLE LAE
% HBEXALECHECTUL LIERAEEL LTEELR
HEELBZ EAHLAIRIE D DOOH BT, HELRE
EEMM BRI 31T 5 2RSS X UMRERIED
RFME (2104ml) OLBEAREY #EEFCHRD &,
E.faecalis 13 1980 4 X h BRI EZRLTH D, B
URBHARBE L VORI h AEESHEAHEM LT
Do AHIE—MICERAEB O\ F b B MM O IR IR
ENLIRIZ LA ESBEIRT, ASEHSRBICERKSE
AT MM RBRRPIED HABEI R, B
EORE LIy, ThbbBRERR TR TR T
DTRBICER LA T5 - LRSI h TV 5, RE
REREROL\VEETH, BRERBOLHIRTL

LTENES, BERR BTRLii U LT sRMEKE
TnERBTF LIS,

KAMIDONO S} 7 5 af&it BB O—M TH 5 Citro-
bacter freundii ¢ compromised host RE st 55K
BEExRNT2EMT, =—1Y 5 e HAKMYBHE LA
HE <Y RATELE <Y ACHENALHCERRETH
B LEHE LIS

4@, WBOX S5 ABHRBHELELORD
E. faecalis oORB T 5RESEY, ELB~T AR X
V' compromised host &5/ & UERBRICIER LI R
K=y ARAVCHBRN L1, ThbEBRREXA, E
Saecalis = X 5 FTHBEB RN T 5 £ BREF OB
BHR > TRANCKRE Lic,

hbDERITEID, b F REHEXRD E. faecalis 23
BRI 5 R EHER O MIC #JE Lico £D/ERY
— 2 MIC fET &% &, #E 15 EH+ ST »ERLR
Fhm&EyrL, ®k\WT CPFX, ABPC, IPM/CS,
OFLX, NFLX, ENX, GM, MINO, CCL, PPA,
FMOX, CMX, LMOX, CAZ DIETH -~ 1o BiEEIR
xRty FuarEvBRAEA T CPFX 2kd
#h, &\ OFLX, NFLX, ENX DJETHH, =h
5 4 BRCHHE 2R THREED bhith o1, ST 1%
DE— 7 {ETERD RIF /s BBUER Licst, MIC 41
1% 0.1pg/ml At 25pg/ml ¥ TLIRSFAL T B,
MINO TixEEMmMEERIIZED bh 3 AR IF o SR
THot=hl, FOE—7i% 12,5pg/ml THotze GM
TR 3D Hh, ABPC & IPM/CS Ti,
MIC A B LTEY, L ULTREFLEETH -1
23, Tt 2 R oM bhls, € 7 = & RFEAH
LT, BEAEDEESELRR LT, R %
LB LD 8 E. faecalis wwxt$ 5 in vitro HEN
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RFLLBARINAE Y Fyh A i v BARKEIEDLH
{, m»OEHLTEbH, ST, MINO, ABPC, IPM/CS ¢
IR B DRI RFTH D, B
SR EH L 7 = aFIICH LTEABITIHERETH S
ZEMNTRERN, SEIOMMITYBEB COMEY (1985
) W LUMMMER COME T LIITELIL TR D, E
Saecalis DRI IRFIMEM 2 & — v ER LTV

HROBERRE T LVOERNCOVWTREREE TR E
FXEIRFEIMEIN TR HIC® ¥ F—Thicd
Did7s\ o HARTER and PETERSDORF29 |3 MU YuiE € 5 /1
ERNOREL LT, 1) BRERBIIe bekFaEhe
FARRTHHC &, i) BEEIe b Bihic b h%
ATBHI L, i) BRORBIZIEMYE ORI T L
ZRERFFETHC &, iv) RERBIAEYFHEE O
HTEREOH B &, v) REIFEENCe tDX
REBELLTVAEE, vi) FEABHETHADZ L, &
LT\w5%, ¥7 MCRIPLEY and WHITNEY?" [33E%)
FHOIHdDORREEFADEEL LT, i) HHEAEF
BTHENTEBC L, i) BPIAHICRIL LERED
hrCk, i) BeOREH ORI, TE HBES
BORRBY T —FICERTEL T L, REXES T
b, SEDEELD ICR F=v A%V, FARIIST
tb?, BRENCEYENPcEEL, ARERES
B2 5 v 7TH LRI YRBRRERILERBEWVDT
B, UTFToATHRORRBRIE € F L OFMH LHE
BTHENBCC L LEHN b D EEL LRI, Tix
b, e tOBEBROMEARAZR & LTIXETDOXS
Fo R ETHRRPTH D L1925 8 RERHEE
BRIFIFHEEASTHY, GRECSEOBY ¥ AE
TEBHZ L, U ATHIIBFCE B < B REHH
HHBY LR EY I T ETHCERET
MELVFELPLTVE &, BCABROFECLHEES
7 aBHEYAVEY Y AZRRVBET R BT 2EE
LEREDL HRD FEHE200D BALhBT ENBTH
hab,

5 ERRER W E. faecalis BRI ERL, TOH
B IUBR TR 2RERC O R L, ELE~
AT BB LT E faecalis 11 b 2k CESEGEEE
Th% 10°CFU/mouse EFEIZL » ThRELrERIL
Blehotcd, MO IB(TRBEBLAIEERSHh, £0
1Dy, fHIT 2.1x10*~3.6x10" CFU/mouse T% b, %t
B & LTHI E.coli P-5101, C.freundii53, S.mar-
cescens S-9 ¥s X O P.aeruginosa No,12 @ IDso {H
(2.5x10*~2,9x10® CFU/mouse) ¢ ABEThH-7cZ
L, O hHRBAKITRTe FREBEH LTRE
UEETHLELONIERTHD T &0, ERE E

Sfaecalis 9BRD e b ITHTAHRENTR SN, KRE

Sahic by, E.faecalis S8~ v AW D LERMBILR
WEMcs T 5 th LIZIEAMTH - fend, TOREIR
EHEACHENE 40 AETLHEML T, WL
THEAFNES bR, GUZE L¥DRETILT , b
A\, E.faecalis ¥BIRANKEE LI-LZ 5, RALEYK
% 57 @M 10°CFU/g LI ERE Sho30), @k
ch B boAmrARbhic L LTV %, KALMANSON
533 E. faecalis DREREWIER XD 5 5 F BicBp
*EE LMW, D 40 AU ERPIIFRL Tk
& LTWB, o LATHERRICHESTERRE, FER
FOELIBETH I E LTV B, =77 AEAW
TeRME LT, miTHERSE 57+ & LT, ERLANDSON
5%, PITCHON HL¥ D@L bh, BE{LOFEMYE
Wick LT\Wh, =D E. faecalis BEfE D B EILF
BN o®E LIcs » FRISLIRIC E. faecalis 4T 5
IR IBAEBRHANTBLEETALEVWTEEDLRT
$h, BEYMbIAEC I RBD—DOHEHRLEL
bhab,

DX EAR~Y ACH LT XEKD E fae-
calis BB\ BEBAY BEE LB LN PG LR
720 Compromised host & F A izt 5 R$EH KT
H5HMT, 5%D E. faecalis ¥ BE L, »BEE4EK
EELLERMBERFE Y ACE T 5T h b D IDy
EYHTE L1, BRE~ 7 ADEMIc oW Tidl« 0
HEOnH5H, BERLEIh TS 0L, alloxan ¥
fci3 streptozotocin ¥V A HETH 5o SEIR4ITF
WERELT, ThomELAVTERR Y AOEHR
R4, FORE, alloxan 100 mg/kg i.v. L X Y
# 250 mg/dl b\5 EIEYRT < v A 2R LA
5, “hb alloxan #5 = & 20 Pt 8 ITEAFEL Lice
Streptozotocin Ti3#¥ 5B % 25mg/kg, 50 mg/kg & X
O 150mgfkg © 3FMT, #EHOMBEYTEL
2%, ThLIBWThCLREC Ty AI@EHbA
4, 150 mg/kg B ERE LI MmEE{E T 200 mg/dl BE L7
b, DORBMEORB KL & EAHALI LT
LEDZ bk, 4ED ERIT streptozotocin 150 mg/
kg i.v. BECI DR LICERRE Y ARERTEE
L& Lo EDKE, BRE=YATIE, IDy {HLE
{, EME~ 7 R EDHAY E.faecalis T 1/1.3~1/477,
HEBE T 1/15~1/1,722 LMV ERERTE
DRPDOBIT B EARShic, OB~y A TR
YukfeZ Xfedr oo E. faecalis 6322 TLERRK <7 A
TIRBRHEIL LI &0 D, BERA TORRRELT
BIht, EREFE~ Y A TCOFORERIELR~Y A
RETBEThLREAKETHY, BELERLBEDLN
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1o, ERFRBT COMHRRRBIT OV TORB I
HLHabh B0, FELORMET iDL streptozoto-
cin LXBRRFR~ Y ACERENBERANEEL, L
AREBETSY FH L #5134 5 higy, LEVISON
582 alloxan $Y5HERKE T » M2 E.coli HHRE L
LR RS ds & UM T R X BRI 2N L
kY, BART - P REDROBBTERRYES L
872 & ¥ §i%5 LT\ 5, EDWARDS 5, FROMTLING
543 X UF SAIKIB® § 5B IR 7% B4 0 B RERubE R4 L
T\wb, —7, RAFFEL L IRKS » bz C. albi-
cans, S.aureus ¥ XU E. faecalis % MiRAEE L, M
THBRRORILE IV TR B EAR~ v 2 2isiT
ARMELE LT\ 5, TOKR, WMk 42 AR
T, C.albicans 3 X U* S. aureus TILBMLE > » +Bic
SERRDOhieh o7, BERKF » » TL10°CFU/g
HESEIR Xk, E.faecalis TiXENE s X OBERK 7
v MAE ESHEBIRLXIED bhichiE D IDs, fHTBER
A2 A WTHLMLEMETH - 1

SEDEE L DEREM T2, E.faecalis 13~ AR
Bt LRESEYE L, BEARBT CIERERBL
BT END, ThbEFA LAV, REC I 2RBREE
RERET I >Tco RPBEERI, ThoRREOR
HE#D D, 1Dy EARBEL WGP ELR LI E
Jfaecalis 16148 # B\ TiTls - 1o

ZDRER, BB~ ATCOS5 AMBECIIBRT
RERHR X, AVIcHiE#IoF Tz CPFX @ EDg
EXRGESBhI & TH b, LT OFLX, MINO,
ENX, ABPC, NFLX, ST X0 CCL 0JET, Zh
bizg 4D MIC TRE~ TR EEL DN, 1,
ST kwBY L T}, E.faecalis 16148 1= xt LD MIC
7 0.1pg/ml LEWS S b3, EDso flHix 117
mg/kg/dose L FIIC HLRE D »To0 T D in vitro
TORES & in vivo DEBRBPHREHIFT LT RV,
DT LBIET ARIEE LRI ACE T A RE T,
b DM EIIR K 1T BRINIERIEA T 4 H Y ETH
Y ST OBAR 7AH VBT TR ETTHEVY &
M, IpeHigRiosicit pH itk h o MIC &%
BEYRTLoMNHB EVIREINLLNE, Thbk
BRTHE, SEOEELOERATIL~ Y AFEHKD
BVRERPT ST OMBEFBEHAIMET LTWATREEDE
BTV, SHORNYETHHELEL OIS,
—%, BRF~ v At B E.faecalis © X B L7t
BERACH L, LdoEmE~y A LFE%S AREE
THEAGEDE Y i (DM-18) L®4, 48
OHERPTEHHT CHED REHREY & Lic FHN
ABPC DL TH»too RICBREHIOME X HET B2

IO RO WALE L E 2 bhiclesd, B KM
% 10 HM (DM-2 1) & LB AORMT oV THR
M Lo 0448, CCL B < RAITIL AR R TBD
bh, ABPC » #& & % h, %\ ¢ CPFX, MINO,
ENX, OFLX, NFLX, ST DJHTH » 720 ¥ ToBEIKR
<7 AT 10 AR CRAR~ v 2 5 B EICE
B0 LABED EDy, flHp Bohic Z &nb, HIR
A= ATRELE~ A LASOBRBHR LB L ITIL
2REDHENMMAET B2 LhREhi, BWRFE~V A
RWTh ST (& MIC 2EL b b iz ik EDyo fHIZH
HTH-1co ERFREBT T O BRPHEBRERITELT
1%, FROMTLINGS*®, RIESD#ifEnAbh 54, B
4 D& EO/RK L A ELBRBY N, ERREY
TRAEFOBRBRYENLE D L LTS,

X5z, AEIOEREEN S E. faecalis TX=v
ARBCR LURREYE T hERS SV L, ¥R
Bl hBEIh- ETEBEBAREENCIERR
URIERYEL, BHEERYRTZ &, 5HIT strep-
tozotocin 5.4z X h ERMIER LI BRFE~7 AT
1% E. faecalis (3. X W3\ REHEERY RmT o LN BELMNE
ot THOEBRRY A THEAEH ORLIEHRLD
BaBa LickR, ST LAt MIC 2Bk LI
MNBOh, ¥ERRB<YATEY, —EOREBHREYE
BOWTEMB <Y AL b EVCEEHMAET S &0
~Ehic,

AERICETIE, E¥T 7D streptozotocin H 5
X OERR~ Y ARfEM LI, ThiXEmELIED
BRI BRNOCHERTAIZERIBHDTHSY, L
TehinoT, SEMEM LICBERF~Y A2l MERFICHE
PLE-RTBRE YA THE EARHERNIh B2, T0X)5
CEYC L b aRCER I hIOERRRENRRRED
R A RETEERECE T F OBHEICEBT 5
BERAELELTALONE S AR LTUTRERLE
Vo —REIE, b MERBEVWTBRETHAREREL
THBEMREE (RAAE, WEE REE) OET
Y vARRBEE GERRURRR, R 7 ) vEEMR
FHUES) OKT, MFETCI 58~ 0EE (HEmR
ENEQCET, HEMZES), MEEECIZHBE
DET CEMMK, MEMERS) RET0RELLRT
\+%, Streptozotocin 51T X 5 ERAERF~V AT
DG 7T 5 BHEOEIFORE w2V TiL SAIKI
543 T-cell #EED{ET X macrophage OEARRED(E
TFizd 5 & L, KITAHARASSV L insulin RERAEIC X
hHGOEANEbRI D, BERARDEECBUNME
wEARBRbh D TAIERDB E LTV D, BIELT
12, ThOHERE=Y ARET 5 iFhERE LU macro-
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phage ¢ chemotaxis ED{ET %K LT\ 5, KITA-
HARAS), RBIESM e LU COILL iz X 5 LRI~
YA vAY v LIcRs, LRATMBETIR
BOHEHITIH LN TV 5, BELOILe FRRACE
WThA v RY v Eic X h o hbMEOHRBFLRD L
Rl LTnd, chbnz b h#Ex, SEAVIHE
R =% 212, £ORMEOIRNE, HIEBIEIRET DM
mEDMD, b OMBRRELIk LBLRREF L E
LTRYL 0 EBbh, 4% compromised host RER
=FAENOHMBM R FEO—D L LTEAZILBS L
DEELHhD,

E. faccalis DB+ HHERTFIL, TR X hEESH
% B-haemolysin & bacteriosin ThbhH, chbDEE
Bk — = A LEVIRRER Lo EEh T
W3, AigICT v 77 — YIEEERYE 2R TEE TR
HDEEER TV, SERAILINLIRDWT
R RN TR

EEkAEic D& E. faecalis pigT Bt s 5
BB LTIBEE T Ic X b RicdH, HMEEREK
PIERERF OO BENBC LIZ—HK LT D,
FEIRETITIL A B D BRFPRA T TV TRRE 2 Rl
THELDEELZOR, ZOZ LRSEDERICEVTE
BANCE ST bhic, REBILEL/ CHE ORFMEN
Bodbhicb Db LT, LHRECHMEELEL BT D
ha,

AEL, BARAECERIA TV L bR 5E 3
fX cephem FIOHE AR 7 + 5 am bR TED, Th
LOEFAFERAINBEDORIEI Y HBERNERF LT
WAHZ LIXEROERTHECATHY, YU DB
CHhbhD X5, Mol TORREIEZR LT LMOX
A UREELES Lichs, Enterococcus D5y BENET
iR bhicé v X5 7 flik BB BRI T
%o TD X5 E. faecalis L BEMBRBPETIcbhBEE
ORGP EERTIC U TRESXREL, *o{bFR
B IAEREE LTHEEh BT 0BV EXEH
TR RELEX LIS, E faecalis (IME & OHKE
BPD—2 L LTHEINBHEE LB FEIFRALE
FIRZW A —vRTFTELSZ ENDL, SHIhD
BRERBAEREFAVCOVTORENLELELX bR
5o

IV. # i
v PRE X b E faecalis © in vitro i
FIREHERFETH L LI, BELABSIVERRY
ARBERT 52 OREME LD B EE R KA GRS
B o B2 LTOBRELE
(1) e b REBEPIEBK E.faecalis 23 tricx$ 5

15 MOMEH D MIC #HIE Ll FLIMBEShI
¥y Vv h Ak B%RER (NFLX, OFLX, ENX,
CPFX) n#iMHH i B hoREskr P, ST,
MINO, ABPC, IPM/CS Tii—#REtkd B 5h4
BipFThh, HIEREEHLT = 2FH LTI
LA EMETETH 10

(2) #&wuM—=v 2z %t U E faecalis & KH¥c
BRER L, LTEBRRRRYRET LI, %R 11 &
fotkic MEW AN BRSh, MO RFE 4 Hko
IDyo flf &EALLI-fMA 185 HIRBEA D HIMEH R S
hts,

(3) HERM <= = (streptozotocin 150 mg/kg #&
X b e ok LEFHRBBREER YTt #
RS EEN RERALYERLL, £4R~Y X0 1Dy
& BT 1/477~1/1.3 Offi% R LT

ENR~ Y X CRBERLELYER Lich - Bk TH
BRE~Y ACEVTRBERLAYERL, BBRRET
»HT ENREIhT,

(4) &ENE-~v R T E faecalis LTHEBERE
WRER TIZ CPFX 2L BIFcBERGRERL, U
F OFLX, MINO, ENX oM TH -7

(5) EERF~w 2 T E faecalis LTEBTBE
BEERCIEAR - 2 LABROBEGELB X
H2EOREHHMALETH D, BRIBREDE-LLD
1t ABPC T3 b, IJTF CPFX, MINO, ENX 0T
Bt

L EORSENE, E.faecalis 1= RREIH LRE
BEYEL, BEREVSBRERETICSVTILEOR
ER I h s b, FORETL T BRI
FHLLHRIN-CY FvhnxvBREANERTH
BHERFRIET CTORPTIT 2 SO REHMMMBET
BB ENERMITIIUBHTRIhi, Thb ey
tEBRERET 5 2 LIRS O RRBRISEDRRICE
VT BT S HEY AT RE L E1bh
16

BAERDIHI Y, AFEETCHI ) SRHEN
U R E LichABARIE UDREOELEH R
SREFI-LET,

BEERLO—TLE 74 BAARFEBEHESRS,
& 34 EEACHEESLL LS TOUE 15 OEELF
BEERFATEWTREIh,

X )3

1) HBAREEREES : B RYHRERE MO H
FEHEHFHRIT D \» T, Chemotherapy 29: 76~
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—EXPERIMENTAL ASCENDING PYELONEPHRITIS IN
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We experimentally investigated the pathogenicity of clinically isolated Enterococcus faecalis (E.
faecalis) in urinary tract of non-treated and diabetic mice. The results are summarized as follows.

(1) In vitro, new pyridonecarbonic acids (CPFX, OFLX, ENX and NFLX) were most effective
against 23 clinically isolated strains of E. faecalis, followed by ST, MINO, ABPC and IPM/CS. Most
of the isolates showed high resistance to cephems.

(2) In non-treated mice, ascending pyelonephritis occurred with 9 of 11 E. faecalis strains tested.
These strains showed similar pathogenicity (IDso) compared with four standard Gram-negative species.

(3) In streptozotocin-induced diabetic mice, ascending pyelonephritis occurred with 5 of 5 E. fae-
calis strains tested and values of ID;, were 1/1.3-1/477 of those in non-treated mice.

(4) As to drug efficacy against experimental ascending pyelonephritis in non-treated mice, CPFX
was most effective, followed by OFLX, MINO and ENX.

(5) Against experimental ascending pyelonephritis in streptozotocin-induced diabetic mice, ABPC
was most effective, followed by CPFX, MINO and ENX ; a longer administration period was neces-
sary to eradicate E. faecalis than in non-treated mice.



