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CHEMOTHERAPY

{E2e A 0 B 5351 B3 5 RIRAY BT
15. REBE L bV RBE 3% Cefadroxil DR

B —1T - AR - AEEKE
TRBBREMEDEEE

FLWBEOHL7 7 r AHY vy RIEHR Cefadroxil (CDX) DS LT, <7 AMBA
KEBE s X OB s IR BRI O\ T, Cephalexin (CEX) % MtE¥RE L THRBEIMITY T -
72

In vitro W38\ 2 WM IEA% Escherichia coli KC-14, Klebsiella pneumoniae KC-1 % B\~ Tl
L=tz %, CDX %L 1¢ CEX % dose response D 5B MAFAYR LIcH, HEYMCER
BoHbhithotc, ¥-FHERRTLFARCHRYMCEIR Ghith-1, E. coli KC-14, K.
pneumoniae KC-1 b+ 2R EY RN Lk =5 CDX, CEX M ZizBd bhird o7,
FEAEEONELTRN LIk = A, E. coi KC-14 Tt invitro DRER LA, HEO
Win & I ERBRIIEL e, LML, 107 OBV EREM T, CDX 12 CEX XD HEOK
EELEFH VWL 5 ThH ot K. preumonize KC-1 TREROVEBYZI HREHMICEIILAGH
fehrote. BEREOHBYHRN L& =5, E. coli KC-14, K. pneumoniae KC-1 TEFRICS L
TEERF IVHERCHS\VT, CDX %10 CEX BB EORBIEDd Shich -7,
E. coli KC-14, K. pneumoniae KC-1 CTRIEX2LBOBMANEROBRYRFLILCH, &
L A RERCIE U TEEDOBD A bhic, E. coli KC-14 THREyX @10 Mg REE% J
FELILZATEDL D 4 BRIV Thhih DRENERLTRD, BERHRYELRTSE
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FRAEHMEN EOFE TS, AHREDHFEHNHTHD LEL LAl

i L & [C

HMERRIECH T HEERECKVT, FHEAOH
SReBTAMEL, HRYRYELRTH RELERD
129TH5eELORD, BEHECHTHHRIT, 1940
~19504E Rz} T, H. EaGLEH V"3, Streptococcus
pyogenes, Streptococcus pneumoniae s & D 7 5 AR
REBRQPIEC KT 5 Penicillin G DEBRHEE, B
FREBELC ST 2XOFHREOKMIEFHICKEIE
HEhsZ t®, RoRRAE T >EHEREFARET
THCBEAOBRRELEELEHYELTV5C
LB T %, BF, BRELLTHELL> T3
77 ABHERERPECH T H>EMAEYEOB S EC
DWVT, URZEOFRLOIO I AMCRN LT LVBE
LT,

4@, KBV AL AVERARFTCTHESAICHFLVE
RR+x7 yer AXY YROUEHHE Cefadroxil o T
TYARKTAARBES IV ARERPEY R RCH
ST ARBRABA X TR D THRET 5,

RBMEG LURBRAEE

1) EREAKGSIUERR

Btk & U CEEK /> H Escherichia coli KC-14, Klebsiella
pneumoniae KC-1 % Fi\ 1o, SEIXHffiDBE &4 7 Cefa-

droxil (CDX) %, H#3 & LT Cephalexin (CEX) %
B,

2) In vitro [T AWK

Tryptosoya 74 2 v (TSB, AXK) CijiE®L:E
% Heart Infusion 74 3 v (HIB, BXK) “BH#L 37
°C THEMMPE TIRBIER YT -7 = DEHEK
CDX %¥7-ix CEX #1/2,1,5, 10MIC :/ 3 X 5KE
mL, RBERTL, 2, 4RMEOERBYRAE LI,
73 MIC i, HIB ¥ i\ - Btk AR CRd -,

3) In vitro ([T&( 3 BHMRE

TSB CHisS# L #% HIB © WS+ © 5%
L, E. coli KC-14 T, 1, SMIC, K. pneumoniae
KC-1Tix, 1, 10MIC k725 X 5 edELEM LIz, ¥
w1, 2, 4EMBGROERC L VEYBREL,
EXEENWH L HIB cHRE I, SECEE
EERIE L,

4) {EREH

SLC-ddY Rt~ v R, fhE 16~18g, 4BLLAW
oo RPERIT 1 FI0E, BEAEEES X OHEA
BENTECIT 1B 3NEHG,

5) WIRMHFAMRE

Heart Infusion 38X (HIA, HXK) flEste, 18
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WERLAE®10% calf serum (GEMEH) tn HIB ¢
BEL, —80°C IR L Wiy ARl
¥#B71av (NB, BXK) CHERLTCHEOER Y

Fig. 1 Effect of CDX on viability
of E. coli KC-14
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Fig. 2 Effect of CEX on viability
of E. coli KC-14
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Fig. 3 Effect of CDX on viability
of K. pneumoniae KC-1
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Fig. 4 Effect of CEX on viability
of K. pneumoniae KC-1
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BLAN L, BRI KM 1EF L L, ME
BEOBETLE 1 MM CR OS5 1778 » oo
EDywo fliX, 7 B ED47E®A 5 LitcHrieLp-WILCOXON
E® XN Lo ik EES 5D EDy HIX, #£
BEETRbL,

6) TIREEAREONE

E. coli KC-14 TRJuxR7c+v AN L, 2mMHIK%
1z CDX ¥7=¢% CEX % 1mg/mouse %5 XU* 0.5 mg/
mouse AL L, EEEHK 15, 30, 60, 120, 240
SECmBE, WEABLRR L, Mk — 7 LR
TCEMBRELINN L TRO L, BOTMIRL ML
R, 1/10M phosphate buffer (PBS) pH6.5,
2.5ml ¥BEEAEAL, +HMBRALESRE, £0
T M 2R B L1z, CDX, CEX 3tic, Micrococcus luteus
ATCC 9341 ¥ #REW &+ % paper disc HTHE L1co
Mg Mg R AR, AR REET PBS £
BB LD EH L, nBBEARDRER, HEHK 1
ml ¥ h CRRE LI,

N TIXAMERERHOAE

BRANC T 54RO AT, RELEREK 2.5
ml ¥EBERCEAL, ERRNZ+EEHRR L%k
BROEEB R BT Lic, ek, MEALEIITSHR
1ml Y4bhCHERL,

»® B R &

1) In vitro [C&IT 3 RME%ER

E. coli KC-14 w345 CDX & CEX o#E{FAY
Fig. 1, 2 R Li, CDX i% MIC [A L CHEMERY
RUIH, CEX i 1/2MIC M E¢ RENERY =L

tco K. preumonice KC-1 i+ % B#FAIL Fig. 3,
4R LI X B ICTR & b 1/2MIC THEIER,
MIC L\ ECiBMMERY R LI,

2) In vitro (81T 3 EMAHRE

E. coli KC-14 &= CDX #¥7:i% CEX ¥& 4 1MIC ¥
XU SMIC %A x¢, —ERMERREYREL:
BEOEMMDOERY Fig. 5, 6 KR LIz, CDX, CEX
jtic 1MIC, 5MIC fFRTRBRER, M CTHNN
M L HRDMICIIENRED Hhith ot

¥7c K. preumonize KC-1 ie¥ 5 BHMO#ERY
Fig. 7, 8 ©iRL7o 1MIC fERACHR XD L L XCHh
CEMMT 54, 10MIC fEfITik CDX T 1 BMEE
® lag time A& Hh, CEX LHE L TETFENMNY
HEHFBV L S Bbhi,

3) IIRBEARRR

1B 5ttt % E. coli KC-14 kK45 CDX o
EDso (X 0.22 mg/mouse, CEX X 0.21 mg/mouse,
K. pneumoniae KC-1 ©=34+% CDX © EDs X 1.7
mg/mouse, CEX % 1.1 mg/mouse T» -7-, CDX,
CEX noiEHRIZERZETCH -1,

E. coli KC-14 T 2 EMEROVE Y BHF LK
&% Table 1 @R L7, CEX i¥ 10* £ Ci2 0.21 mg/
mouse, 10° Tix 0.55 mg/mouse, 10" Tit =30 mg/
mouse & in vitro DFEE (Table 2) L [FiE, EHEOH
mE RS RIIELS LY, B 10°~10° Tt KX
{EBOKEYZIT T\, CDX 2 10* Cit 0.22 mg/
mouse, 10° CiX 0.77 mg/mouse, 10’ C ¥ 21 mg/
mouse &7t hH, CEX OB LRRHEOHME IH

Fig. 5 Behavior in vitro of E. coli KC-14 previously exposed to CDX and CEX
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Fig. 6 Behavior in vitro of E. coli KC-14 previously exposed to CDX and CEX
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Fig. 7 Behavior in vitro of K. pneumoniae KXC-1 previously exposed to CDX and CEX
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Fig. 8 Behavior in vitro of K. pneumoniae KC-1 previously exposed to CDX and CEX
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B RIZE  fn oo K. preumoniae KC-1 i+ 5m DRBWY BT, Tk in vitro ORERIE Table 4 IR
B Table 3 KRT L5, HAREOMMCHST Lizo
BEHROETNESK, CDX & CEX it MBE RCMER SR OWTEHEAYEL TR LI,

Table 1 Influence of inoculum size on EDy of CDX and CEX
in experimental E. coli KC-14 infection in mice

lnoci:ulum Challenge ED,, (mg/mouse) Ratio
size
(cells/mouse) LDy, CDXa) CEXb) (b/a)
0.22 0.21
2.3x10* 2x10? (0.13 — 0.44) (0.12 - 0.30) 0.95
0.77 0.55
2.3x10¢ 2x 10 035-12) | (0.32-0.88) 0.71
21
23% 107 2% 108 122129 230 143

*( ) :95% confidence limit

Table 4 Effect of inoculum size on antibacterial
activity of CDX and CEX in K. pneumoniae
KC-1
1) Broth dilution method

Table 2 Effect of inoculum size on antibacterial
activity of CDX and CEX in E. coli
KC-14

1) Broth dilution method

Inoculum MIC (ug/ml)
size Inoculum MIC (ug/ml)
(cells/ml) CDX CEX size
(cells/ml) CDX CEX
1.3 x 107 400 400
1.3 x 10¢ 12.5 125 1.3x 107 200 400
1.3 x 105 625 6.25 1.3 x 10‘ 12.5 625
1.3 x 104 6.25 6.25 1.3x 10’ 12.5 6.25
1.3 x 10* 12.5 6.25
2) Agar dilution method 1.3 x 10° 6.25 6.25
Inoculum MIC (ug/ml)
size 2) Agar dilution method
(cells/ml) CDX CEX
Inoculum MIC (ug/ml)
7.1 x 10° 25 12.5 size
7.1x 107 6.25 6.25 (cells/ml) CoX CEX
7.1 x 10° 6.25 6.25 1.3 x 10® 12.5 6.25
7.1 x 10° 6.25 6.25 1.3 x 107 6.25 3.13
7.1 x 10° 3.13 3.13 1.3x10¢ 6.25 3.13
7.1 x 102 3.13 3.13 1.3 x 10% 6.25 3.13
7.1 x 10? 1.56 3.12 1.3 x 10 6.25 3.13
Table 3 Influence of inoculum size on EDso of CDX and CEX in
experimental K. prneumoniae KC-1 infection in mice
Ino;:ulum Challenge ED,, (mg/mouse) Ratio
1ze LD a) b) b/
(cells/mouse) s0 CDX CEX a)
3 4 1.7 1.1
50x 10 1x 10 (0.86 — 3.5) 0.67 - 2.2) 0.64
. . 2.4 2.4
5.0x 10 1x10 12 36) (1.2 3.6) 1.00
s " 9.5 11
50x10 1x 10 (5.4 — 24) 6.7 - 22) 1.16

( ) :95% confidence limit
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Table 5 Protecting effect of CDX and CEX in
experimental E. coli KC-14 infection

Table 6 Protecting effect of CDX and CEX in
experimental E. coli KC~14 infection

in mice in mice
Therapeutic ED,, (mg/mouse) Therapeutic ED,, (mg/mouse)
times CDX CEX times CDX CEX
0.22 0.21 21
1 (013 -0.44) | (0.12 - 0.30) 1 (12 - 30) 230
) 0.20 0.17 ) 11 22
(0.12-034) | (0.086 — 0.35) (6.7 -22) (13 — 44)
034 0.24 13
4 021-0.74) | (0.12 - 0.36) 4 .7 = 26) >30
0.34 0.23 24
6 (021 -0.74) | (0.12 - 0.63) 6 (12 - 36) >30

Inoculum size: 2.4 x 10* cells/mouse with 3% mucin.
¢ ):95% confidence limit

Table 7 Protecting effect of CDX and CEX in
experimental K. pneumoniae KC-1 in-
fection in mice

Therapeutic EDy, (mg/mouse)
times

CDX CEX

1 14 0.55
(1.1-2.2) (0.30 — 0.99)

2 0.99 0.55
(0.60 — 1.6) (0.30 - 0.99)

4 1.2 0.55
(0.83 - 2.0) (0.30 - 0.99)

6 1.1 0.89
(0.71 - 1.8) (0.51 - 1.4)

Inoculum size : 6.3 x 10* cells/mouse with 3% mucin.
( ) :95% confidence limit
Fig. 9 Plasma level of CDX and CEX after

oral administration to mice infected
with E. coli KC-14
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Inoculum size: 2.3 x 107 cells/mouse with 3% mucin.
( ):95% confidence limit

Table 8 Protecting effect of CDX and CEX in
experimental K. pneumoniae KC-1 in-
fection in mice

Therapeutic ED;, (mg/mouse)
times DX p—
17
1 (a1 -27 2130
2 8.3 26
4.7-19) (15 - 57)
20
4 (12 - 34) > 30
24 20
s (12 - 36) (12 - 34)

Inoculum size: 5.0 x 10% cells/mouse with 3% mucin.
( ) :95% confidence limit

Peritoneal fluid level of CDX and
CEX after oral administration to
mice infected with E. coli KC-14

CEX

Fig. 10
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E. coli KC-14 DR#t%k Table 5, 6ic, K. pneumoniae
KC-1 Of#t#% Table 7, 8 iRL7, EMREMR:
Table5, 7 iRt X 5ic, ML bFEERFC LD £
DRBBRIIBR R bieh ot ¥, BREEMTD
Table6, 8 RT X 51, MkMpL bRAEREFIC X K
Cdte - TRRRIIR i bish o1,

4) IIAGBEARK

E. coli KC-14 M 2 M%<~ A1 CDX & CEX
® 1 mg/mouse 7z HUNMC 0.5 mg/mouse iEO#E L
FeEEO Mk, WEARSPREEY Fig. 9, 10 TR L7,
I MEEIX 1 mg/mouse HEDOPB{EDOY —2(215
4¥{HC¢ CDX 34.6 ug/ml, CEX 35.1pg/ml THDH,
240 A% CDX 4.8 pug/ml, CEX 4.6 pg/ml & iz

D DBWEYED, TR <X - v ERLIC ¥k
0.5 mg/mouse ¥ 5 DPA TIX, ¥ — 712155l T CDX
12.1 pg/ml, CEX 11.7 ug/ml TH h, 2405 fllvk CDX
2.7 ug/ml, CEX 2.2 pug/ml LfEgtiEL LI,

TIPS RER B, 1 mg/mouse Y5 TIXTIRML b
7B %R LIeAs, 0.5 mg/mouse 5 TiX157HN
- CDX 3.6 ug/ml, CEX 1.8 pug/ml & CDX iX%F
ﬁ“‘ﬁl&i‘ L7

5 THAMBALENOME

E. coli KC-14 ic$$+5 CDX, CEX 1@ 580N
BN KO HEDRMY Fig. 11, 12 TRLI, i,
EehBFx7 BROLAR (CHFEX AT ¥%
HLTV3%, Tikpkic 1/5EDs R 5 TIXEEDOR

0/10 Fig. 11 Bactericidal activity of
CDX to mice infected
-0

’__0.9./.19.—- with E. coli KC-14
5/10
o,
2 ~<
= o
8
2
il ~.
g ) ‘~..
s \, - ~v10/10
o0 NP Cont.
3 2 - —— 1.:5; mg/mouse (p.o.) EDso: 0.3 mg/mouse
----- 0.06
0 v y v T 4t ——
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Fig. 12 Bactericidal activity of
CEX to mice infected
with E. coli KC-14
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Fig. 13 Bactericidal

activity
of CDX to mice infect-
ed with K. pneumoniae
KC-1
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Bactericidal activity
of CEX to mice infect-
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Fig. 16 Bactericidal activity
of CEX to mice infect-
ed with E. coli KC-14

Fig. 17 Bactericidal activity
of CDX to mice infect-
ed with K. pneumoniae
KC-1

Fig. 18 Bactericidal activity
of CEX to mice infect-

ed with K. prneumoniae
KC-1
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PRRDH AT, BAEN L FR, EOHTHM L L0
B Lico EDy Bt 5CI3KF5H CDX Tkt 2 B
i, CEX Til# 4 RMEESHINARB b, £o%
=7 ADEFEL T HEROB(LE R Lice S5EDso Y
L5 CRARYKT 4 FRMOBEBOBPR RN, £0K
BehreainT 203 804EF L,

K. pneumoniae KC-1 =3+ % CDX, CEX 1 E#&
BB Fig. 13, 14 KRT X5, 1/5 EDy Bi¥
LCik @Y & by 2 BHOMMIENR AR bh B,
FOEMMLLHAF T Lz, EDy RS C, ML
b 6 Bl CHE O R b 14sEM B DR A TEN
AL HEROELr Kbz, S5EDy 5 TR
Bt 6 HHMOBBORD LB, TOHB- LT
THRLHERF L,

Fig. 15, 16 % E. coli KC-14, Fig. 17, 18 i K.
pmeumoniae KC-1 O JFEEHRY 58O BKL R Lico WHE
%, MEDREEREY—ECLT, 2, 4EHER
SxfTlhoTh, 1 ERGREARITER 5 — i
z, BEREROBRELEMST TV,

BELIUER

E. coli KC-14 & bURC K. pneumoniae KC-1 <= A
BEEABRELX AR, FLWEOAE7 78 AHY v
RHEWE Cefadroxil DOFHLICEET 2 ERATEITC
DWT CEX ZHEE L LTRHEZTn o

1. Invitro T} % E. coli KC-14, K. pneumoniae
KC-1 i3 2 RE% R, CDX & CEX 3tic MIC &
B ECRBENER Lo

2. In vitro Wit 5 FEMACEST2ERT E. coli
KC-14 w# LT, CDX, CEX % 1 MIC, 5 MIC fE/
TRBE, EREBRELHCHENE LERDECET
B LhiEd ot

K. pneumoniae KC-1 3 LTit, 1 MIC fEfBTix
TR EREEH RO ICERMM Lcat, 10 MIC
FATCix CDX X1 BB ED lag time A& b, CEX
LB L TETHEHMEIHRRELE - X 5 Bbhis,
BB MBESERE I * T 5 Penicillin G DFFICE T
EacLe 5% 2E Lick 5 RV lag XL LR T, &
R B0, 8 T\ BRER & —F LT\ o
3. =Y ARBARRIECH T35 BEYE CI1X, E.
coli KC-14, K. pmewmoniae KC-1 &t LT CDX &
CEX Xz L A X R BB RE LR Lico BHERED
M2 E. coli KC-14, K. pneumoniae KC-1 DHE
D, BEEEREOMME LA FOBBYRIETL
720 E. coli KC-14 T LT 100 & 107 L% H#T 2
& CDX 12 CEX k) CHBOMEYZT A hoic
DIX, in vitro THEWTEHEDOHEY PR\

EN1ODERTHH LB b, MW CHs LicX
512, E. coli No.29 3\ T AR Y BTV 2,
JE L2 X b, E. coli KC~-14, K. pneumoniae KC-1
TR T 5EMARV R L bish oD, 1 @K%ET
b 240 SHECTTRY & b Dvig b O i REE D ¥ i A
BoohicZ EN12DORAEBLTHBHSDE#E LD
h'l‘g'.o
BERSORRCET 5k 1 AR SOR S &
REL LW, HECRTS 1 BRSNS+
Eikind, ¥, 1ERELBREREITIT B BERN
BEOMENKLRWEW S ik e#ELD L, ¥
HIHCEBRDR Y RBEE 51D, BRMELLED
BETIRIEC, AHRECKMEFFHMILETHS L%
zbhs,

X [
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EXPERIMENTAL STUDIES ON THE ADMINISTRATION
METHOD OF CHEMOTHERAPEUTIC AGENTS
XV. EFFECT OF CEFADROXIL ON E. COLI
AND K. PNEUMONIAE

KaAzuyuKl NAKANO, TAKESHI NIsHINO and TERUO TANINO
Department of Microbiology, Kyoto College of Pharmacy

On the administration method of cefadroxil (CDX), a new cephalosporin antibiotic for oral use, an
experimental analysis was performed on the intraperitoneal infection of E. coli and K. pneumoniae in
mice using cephalexin (CEX) as control agent.

In vitro bactericidal action was investigated with Escherichia coli KC-14 and Klebsiella pneumoniae KC-1.
CDX and CEX showed bactericidal action with dose response, and yet no difference was noticed too on
the difference of two drugs on regrowth experiment. Therapeutic effect was investigated on E. coli
KC-14 and K. pneumoniae KC-1, and no difference was noticed between CDX and CEX. Investigation
was made also on the effects of inoculum size, and it was found with E. coli KC-14 that therapeutic
~ffect decreased as inoculum size increased similarly to the iz vitro result, though CDX was more dif-
ficultly affected by CEX with large inoculum size of 107.

K. pneumoniae KC-1 was affected by inoculum size, and no difference was found between two drugs.
Effect of repeated administration was investigated, and both CDX and CEX showed no effect of repeated
administration with small and large inoculum sizes of E. coli KC-14 and K. pneumoniae KC-1. Behavior
of viable cells in peritoneal cavity was investigated after the animals were infected with E. coli KC-14
and K. pneumoniae KC-1, and both drugs showed a decrease of viable cells according to the dosis. Serum
levels of drugs were determined after the animal was infected with E. coli KC-14, and both drugs main-
tained fair concentrations even in 4 hours. It was considered that a factor dominating the therapeutic
effects was the height of drug concentration rather than total duration of the effective concentration.



