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HLOBORE7 7 o 2R ) vy RiugEE Cefaclor ic B3 2 ME P A LM

o R E-ARA BER
FHERKY: - WEMFEE

FLL BREIN-ZRZOR 7 7o xRY YRIAEHE Cefaclor (CCL) iz o T Cephalexin
(CEX) %83 E U THIEENIFHEE TS, UTOoREE B0

CCL 2 CEX L[k, 77 o[GMEEEEE, IBHRIHCELVAER <7 + 7 4%28L, Z0OHEN
13 CEX ic b~y 2~8 EEN TV o BREEMED Staphylococcus aureus, Escherichia coli,
Klebsiella pneumoniae, Proteus mirabilis DRZ T, 10° cells/ml OB ZHREL 7254,

CCL 13 CEX D 2~8 fEENIMENER LI L L 10° cells/ml £FERFICI,

b5 —HDHE

BCBOTHEOHENR SN, CEX LEBORFMAERT OMED SNz, HEANICKIZTE

# pH, EMFEaRm, HEEREOZE TSI,
CEX &i3iZEROBEMERL 120

EMFERINT CCL DAMBPR0EEAEZS 1208, flud

A RIZ T E® T, CCL 13 CEX X0 N BERUIERIEAZRL, #IC E. coli 1T

BOTREREOEWEAICLY, MIC R0 MET,

HRDITHRNREROIEEEAERL 720

= U RAEREGEICT L, CCL 13 CEX X @I ERRIERERL, T E. coli, K. pneu-
moniae RYFEITENTIZ, BEREREEOEVIBASICHENI EDs BEERL 120

F X

Cefaclor (3K Eli Lilly £ CHREhAHFLOEOA L7
7ORRY YRPEHHTH S, {LF & 3-chloro-7-D-(2-
phenylglycinamido) -3-cephem-4-carboxylic acid T&b,
Cephalexin @ 3 f1®—CH; HE25—Cl Eichb-1:HAT, T
ROMEEET 5,

@?HCONHI‘/S
NH: N cl

OOH
Cefaclor

@(IZHCONH ]—_—( S
NH, SN CHs
00H

Cephalexin

Cefaclor {37 F, C,H,CIN;OS, 4 Ff 367.5 DAL
W USTIABROBRIENET, KCPPFEFIT WV, WRRE
TRETH DD, KAWTTSE, BEKB, SHCERO
PH M7 vh VO GEICRLETH BV, ULh LEAKE%E 4°C
UFET B, 50 pH ZEN (4.50F) &Thid,
BETHBEAEIN TS,

BORS%, EPMTHCOPRESESN, v X 8 I
X9 B 2MEME LDy (38045 T >20,000mg/kg, MIHEMH:
HT 1,575mg/kg, RTFEHT 6,598meg/kg LEb T3,

4r[al, L& 13 Cefaclor i [} 9 % HIIES (1 #-{li % Cephalexin
EHEELTHIL, 2, 3OHLLARMESNIOTH

CERT
EBRVHE KUERAE

1. A%

Cefaclor (CCL, ¥ K.K.) Xt Cepha-
lexin (CEX, EHFHMWE K.K.) oLFhdHEDHS
MBI DERNT,

2. HEARI PSS A

BERGFEDS 7 1IEHEB XU 7 st ERICT
ZRBENNEAZE, AARCEREELSRZHREEY
TS &, FikEigic Tryptosoya broth (TSB, A7K), &
ZHRIEICIE Heart infusion agar (HIA, HK) %A
T, 37°C, 20 BRSSO B NREMIE#EE (MIC)
ZRKdtco 1% Streptococcus #E, Corynebacterium di-
phtheriae 13 10% Hini&hn HIA %R 7tz F7- Neis-
seria gonorrhoeae, Neisseria meningitidis |22 T i3,
GC medium (B7K) =R, RKHEERED Clostridium
tetani, Clostridium perfringens 1Z{z Thioglycollate
medium (TGC, BK) AT, 37°C, 48 msRgHEkKk
@ MIC %k,

3. BERFRSBERRDRZRMES fh LA PE4ERD

BRI Ayl & Ltz Staphyvlococcus aureus 52 #k,
Escherichia coli 61 tk, Klebsiella pneumoniae 42 #:,
Proteus mirabilis 32 ¥k, Proteus vulgaris 32 ¥k, Pro-
teus morganii 26 ¥k, Proteus rettgeri 16 ¥kicstd B4

W%, BARFREFSREENERIC L ORIEL,
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BT & R AR Kb o

4. REACKEBTHERTFOXE

PENIC RIS pH, BIERM, EBEEOR
B4, S. aureus 209-P JC #k, E. coli NIH JC-2 #%,
E. coli No. 29 #:, K. pneumonice #kaRERE &L,
Heart infusion broth (HIB, HK) % B\ KEFHR
Bick D, 37°C, 20 BsREEERHO MIC THREL .

5. HIERICKETEE

S. aureus 209-P JC #k, E. coli NIH JC-2 #, E.
coli No. 29 ¥k, K. pneumoniae k% TSB T, 37°C,
20 MRS, COMEAE HIB T 1073~10~* ik
L, ¢h*% biophotometer ™+ vic 8.1 ml §2O4HE
Ltzo #L THERA 3~3.5 B ONBEERER, 372
bHBE (T%) h 60% 115 - 1= (# 107 cells/ml)
1I© CCL k4T CEX OZBEEAIERL, RIFHIIIER
HRIEIC K D, HEBRICRIZTESEELRET Ui
4, ItBWT, 77 skatEE T CCL, CEX gkic MIC 8

BREEEBIC L - TRESEBERD BHREENLOT,
ey 2 %, T% 75 80% icis-7-K (49 10°
cells/ml) I EATER S EMETL 70

6. T RARBRMREECHT DAEDR

a) S. aureus RRYEICKT B IRESFE

S. aureus SMITH £k 2% % A BRI 415Kk (0.8
5%) ICIMEX &, AT AEKICTHER S 6% gastric
mucin (Orthana-Kemisk-Fabrik-A/S) & &EBEAL,
COBEHKD 0.5ml & 1 8 10 [t ddY-S 8§ =U X
RERERICEEREL 720 MBI EEE 2 Bitic 1 =, #&
THESIC X DT - foo HEHERNE EDso 13EH 7T BEE
T2 ADEFEBEL, £DLEFEHD S LITCHFIELD
WiLcoxoN EY IC X DEH L 7.

b) Streptococcus pyogenes ¥ X U Streptococcus preu-
moniae JRGSEICKS S B IRFEIF

S. phygenes S-23 ¥k, S. pmeumonice type Il BR%
10% EmEMAH 74 2 v T, 37°C, 18 KR,

Table 1 Antibacterial spectrum (Gram-positive bacteria)

MIC (ug/ml)
) CCL CEX
Test strain 108 cells/ml* | 10° cells/ml 10% cells/ml 10% cells/ml

Staphylococcus aureus 209-PJC 1.56 0.78 3.13 1.56
Staphylococcus aureus SMITH 1.56 0.78 3.13 1.56
Staphylococcus aureus TERAJIMA 6.25 6.25 12.5 12.5
Staphylococcus aureus NEUMAUN 3.13 1.56 6.25 3.13
Staphylococcus aureus E-46 3.13 1.56 6.25 3.13
Staphylococcus aureus No. 80 (PC-R) 3.13 1.56 6.25 3.13
Staphylococcus epidermidis 1.56 0.78 3.13 1.56
Streptococcus pyogenes S-23 0.39 0.2 0.78 0.78
Streptococcus pyogenes COOK 0.39 0.39 1.56 1.56
Streptococcus faecalis 100 50 > 100 > 100
Streptococcus viridans > 100 50 > 100 > 100
Streptococcus pneumoniae type 1 12.5 12.5 50 25
Streptococcus pneumoniae type 11 3.13 0.78 6.25 3.13
Streptococcus pneumoniae type 111 1.56 0.78 6.25 6.25
Micrococcus luteus ATCC9341 0.05 £0.025 0.1 0.05
Bacillus subtilis ATCC6633 0.39 0.2 0.78 0.78
Bacillus anthracis 1.56 0.39 3.13 1.56
Corynebacterium diphtheriae 0.39 0.39 1.56 0.78
Clostridium tetani 0.78 0.39 3.13 1.56
Clostridium perfringens 1.56 1.56 12.5 12.5

* Viable cell counts of inocula suspensions were approximately 10° per ml.
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EEaEKTEAEN 50 £, 5,000 fZicHFRL, 0
0.25ml A= 2 EEPUCIEREL 7o, IRRRIZETEHE 2 iy
Rgic 1A, BOSICEDITEY, EDso %KD

c) E. coli RYJEITT 5B ehR

E. coli No. 29, KC-14 #*% Nutrient broth (NB,
H/K) T 37°C, 14 MRS #% ¢, NB THRL, 6%
gastric mucin (Orthana-Kemisk-Fabrik-A/S) &%
BRAL. COBIED 0.5 ml 2= 2 FHERICHRE
U, 2 Beftkic 1 [, BO5ICX DEREAITE - 1o
1, EEHEBOBRBEYHRICRIZTEELRITID

iz, 1.5x105 1.5x10% 1.5x10" cells/mouse ODEMK
HIEMERICHEREL, 2 % 1 ERBICED, £hEh
DHFAD EDs %KD 1,

d) K. pneumoniae RRYWEICKET B iBEESHER

K. pneumoniae #% NB T 37°C, 18 MpRIkZ##%,
NB ©ERL, 6% gastric mucin (Orthana-Kemisk-
Fabrik-A/S) LEBEAL 7. COBEK®D 0.5 ml %
<o ZEERICEREL, 2BR%IC 1 BERRETE 1,
BERER ORI RICKIZTRECON T, 5X10%
5x10¢, 5x10° cells/mouse DEM AL/ T 3 &ick

Table 2 Antibacterial spectrum (Gram-negative bacteria)

MIC (ug/ml)
) CCL CEX
Test strain 10° cells/ml | 10° cell/ml | 10° cells/ml | 10° cells/ml

Neisseria gonorrhoeae 0.1 0.05 0.39 0.2
Neisseria meningitidis 6.25 1.56 1.56 0.78
Escherichia coli NIH JC-2 25 3.13 25 6.25
Escherichia coli NIH 25 3.13 25 12.5
Citrobacter freundii NIH10018-68 >100 6.25 > 100 25
Salmonella typhi T-287 1.56 0.39 6.25 3.13
Salmonella typhi 0-901 1.56 0.78 6.25 3.13
Salmonella paratyphi A 3.13 1.56 6.25 6.25
Salmonella paratyphi B 1.56 0.78 6.25 3.13
Salmonella enteritidis 1.56 0.78 6.25 6.25
Shigella dysenteriae EW-7 6.25 0.78 12.5 6.25
Shigella flexneri 2a EW-10 3.13 0.78 6.25 6,25
Shigella boydii EW-28 12.5 1.56 25 6.25
Shigella sonnei EW-33 3.13 0.78 6.25 3.13
Klebsiella pneumoniac 1.56 0.78 6.25 6.25
Klebsiella pneumoniac NCTC9632 3.13 0.78 12.5 6.25
Enterobacter cloacae NCTC9394 > 100 25 > 100 50
Enterobacter aerogenes > 100 50 >100 100
Enterobacter aerogenes NCTC10006 > 100 50 > 100 > 100
Hafnia alvei NCTC9540 >100 100 >100 > 100
Serratia marcescens 1FO3736 > 100 > 100 >100 > 100
Proteus vulgaris 0X-19 50 6.25 50 12.5
Proteus mirabilis 1287 12.5 1.56 25 12.5
Proteus morganii KONO >100 100 >100 >100
Proteus rettgeri NIH96 >100 0.78 > 100 6.25
Proteus inconstans NIH118 >100 6.25 >100 12.5
Pseudomonas aeruginosa No.12 > 100 > 100 >100 > 100
Pscudomonas aeruginosa NC-5 >100 >100 >100 > 100
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1. HBAARTI LI A

WBFEDY 7 LGS X UREBEEHCH T 2 ARE
HIEHIC DN THRE L 1558 % Table 1, 2 1Z7R U 12,
CCL i3 CEX [k, 77 oW, BHEIHCELO
xRy k5 axBL, ZoHENE CEX cHixl
T 2~8 (BRI T, THbEY 7 AGHREIHCTHEL
iz 10% cells/ml OHEMERE, S. aureus RU S
epidermidis 1z CCL |3 1.56~6.25 pg/ml, CEX (3
3.13~12.5 ug/ml @ MIC %7RU 7z, Streptococcus 3f
i3 S. pyogenes U S. pneumoniae 1k, CCL i3
0.39~3.13, CEX {3 0.78~6.25 pug/ml » MIC %JR
LB TH - 1275, S faecalis 3 XU S. viridans 1T53
LTRIENTEH - 1o MEHED C. fetani LT C
perfringens Tl T, CCL i@ 0.78~1.56 pg/ml,
CEX i3 3.13~6.25 pg/ml ® MIC T& 7z, HEER
W% 10° cells/ml &9 2 &, MIC 3EHLT 2 firh
XIMEEL - T

75 natERic oL TIE 100 cells/ml OBEERUIER
K, E. coli itptLT CCL, CEX i3 & b1 25 ug/ml
MIC #75iU7tz K. prneumoniae icxLTid CCL {3
1.56~3.13 pg/ml, CEX % 6.25~12.5 pg/ml @ MIC
%35 L, Proteus BtDthTix P. mirabilis izx$L, CCL
12 12.5 pug/ml, CEX i3 25 wg/ml THEAZRL I
2, 20D A v K — itk Proteus Icx L TirH T
BIFRHEAERS I h -1 D2 7 niatiiRE C.
freundii, Enterobacter B, S. marcescens, P. aeruginosa
I U CIRABIN AR S 10D » 120 TERIBITZ 10° cells
/ml & Ltie, REHRICHNT, CEX T 2~41f,
CCL © 2~8 {Zm MIC OETHHY, 10° cells/ml
TiEW MIC 275k U7 P. vulgaris, C. freundii 35 X
U Enterobacter BT & MIC OETF DR A 51110

2. ESPRSEEMR DRSS LR MEAERS

BEREIIC /Yt & 7z S. aureus 52 kk, E.coli 61 £,
K. pneumoniae 42 ¥k, P. mirabilis 32 k, P. vulgaris
32 &, P. morganii 26 ¥k, P. rettgeri 16 k@ CCL &5
LU CEX iTtd 2 Bty b & O IR HEARA A B
L, #0Omki% Fig. 1~21 iZoRU 12,

S. aureus DEE, FORFHHHLE READEKID
Fig. 1, 2 iRd & Hic 108 cells/ml OB,
CCL 34U CEX izzheh 3.13~6.25, 6.25 ug/ml
K- 245 BT 5 HixRL, REESERLD CCL,
CEX & &I 6.25 ug/ml Ty 60% DAL 78,
100% O¥AEMIET 2 7-icid CEX 25 ug/mlicki L,
CCL {2 50 ug/ml MUBETH - oo 10° cells/ml #:FE

CHEMOTHERAPY a1

iziz CCL, CEX & iz 3.13 ug/mlice—7%HY
2 —oNEmAER L, CCL 6.25 ug/ml, CEX 12.5
pg/ml T 100% OHAMIEL 72, EZHMEI Fig. 3
IR & HIT, I JZHEBEEASTD ST,

E. coli m1g4, Fig. 4, 5 1C5Rd X Hic 10° cells/ml
OBt EEM, CCL, CEX (2& dic 12.5~25 pg/mliC
v — 58T 30 %RL, 100 ug/ml LD MIC %
SRETi R & —Wad S i, EHREESELD, #
902 Ok:AM LS 25 7bicid, CCL i3 50 ug/ml CEX
12 25 pg/ml SJETH 72 10° cells/ml D4, CCL
12 1.56 ug/ml, CEX i3 6.25 pug/mlice—2 %HT 5
SR, BEESELOE 90% OtkEHIbT 5D
)z CCL (% 3.13 pg/ml, CEX 2 12.5 pg/ml D EEEHS
VBT H - oo HFHEHIBAIL Fig. 6 ICRT &S i, 10°
cells/ml EEMIERF;, CCL & CEX (2IZZHEL -
#3, —# CEX iz 12.5~25 pg/ml @ MIC £IRL 7353
&, CCL ic 50~>>100 pg/ml @it MIC 2RL T,
AR S0PRINI MBI Shice LrLTh
5 DkkIT 10° cells/ml 5K, CCL ICRMALL,
10° cells/ml T3 T ~NTOHiIc$ L, CCL id CEX X
D 4 fhats MIC ZRU7z, 7 CCL, CEX &%
iz 100 ug/ml PLED MIC %Rk —PEEL 10

K. pneumomice O, Fig. 7, 8 1CRT LI 10°
cells/ml QEERER, CCL (3 1.56 xg/ml & 100
ug/ml 1T — 7 A7 5 itk sy fxRL, CEX T
12 12.5 pg/mlic ¥ — 7 29 5 12—tk 5345 % 7R
Lo BRESERTIZH 60% olaiMibd 2R
CCL 3.13 ug/ml iz L, CEX (3 12.5 pg/ml D34
Tdh 7105, 512 CEX 25 ug/ml TI13iT 100% DBk
Mk Lcoicx L, CCL iE 100 pg/ml b5 Wik <
LI EOBENSSLETH 120 LHL 10° cells/ml
Bici3, CCL | 0.78 wg/ml iz, CEX I3 6.25 pug/ml
ICENEFN -2 % BT 5 E—I#Eoam% KL,
10® cells/ml {EFERHC AL L 7o CCL MidtERkIZREMALL
Ttz THERESHELYD, CCL A 1.56 ug/ml T
90% Ok A I 2Dicx L, CEX T2 80% LLo
WA RIS 2 72)icid 12,5 ug/ml DA TH » 120 IR
AR Fig. 9 127R9 & 512 10° cells/ml {ERNY,
CCL 1z 50~>-100 ug/ml @5t MIC A7Rd HkAs s
DIE(EL 7243, 10° cells/mlic@EA T 2L 50
Belz—Hiic CCL izmettfbL, 10° cells/ml Tix CCL
L CEX oRICHEBMEIZED S - 10

P. mirabilis ®4, Fig. 10, 11 1TR4 & Hic 108
cells/ml $Eff, CCL {2 3.13 ug/ml, CEX (3 25 g
/mlic e — 2 2H4 5 0%%mR 0L, 10° cells/ml JERlRg
Kitehsoe—snehsh 1 HEOA~BHL 7
T BEASEDL S, 10° cells/ml {£Eky, CCL A
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12.5 pg/ml TH 90% oO#ZEMIEL 720z L, CEX
Ti3 100 pg/ml H3AFETH D, 10° cells/ml FEFERRIC
12 CCL #% 3.13 ug/ml TH 90% O#kAHIEL 7cDiT
%L, CEX (3 25 pg/ml DSLETH » oo BREMHAEEA
i3 Fig. 12 1TR9 &5, MEDIC ftE%E RIkkd—
maBd Shrcds, CCL Ol RIFRERZHEZRL, M
B3R S NED - 120

P. vulgaris ®B4r, 108 cells/ml H:RERHITIZHG 60%,
10° cells/ml #ERERFICIZHY 40% DD, CCL B XU
CEX iz 100 pg/ml Pl o MIC 2/RL, Zh s DERIC
DNTIZARBMED D S htce fhORRIZHIEDITREEZ M
475U, 10® cells/ml (& CCL {3 6.25 pg/ml, CEX
i3 25 pg/ml T -2 2HGT 504%RL, CCL 0F
MBI IEREE AR L 72 (Fig. 13~15),

P. morganii, P. retigeri D54, 108 cells/ml HERER:,
FTRTODS, CCL, CEX piigimic =100 pg/ml
MIC %Z7RL, HEMERAE 10° cells/ml &332 &, —if
MIC OIETFL 8k biEw s ht: (Fig. 16~21),

Fig. 1 Sensitivity distribution of clinical isolat-
es Staphylococcus aureus (52 strains)
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Fig. 2 Sensitivity distribution of clinical isolat-
es Staphylococcus aureus (52 strains)
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Fig. 3 Cross sensitivity of CCL and CEX Staph-
lococcus aureus (52 strains)
oy 10° cells/ml

100< 7
100 A
50 1
25 2

12.5 1

6.25 /,10’

313 310

1.56 13

0. |/

0.39|,”
! <039 078 155 313 625 125 % 50 100 100< (HE/mD)
CEX

/
/

CCL

e = w
~
-

MIC
(ug/ml) 10¢ cells/ml
100< /

,,
100 7
50 -
2
12.5

CCL

6.25 2| 4
313 1271
1.56 215
0.78 ’

<
—

20.39| "
5039 0.78 156 3.13 625 125 25 50 100 loo< (K&/ml)
cix MIC




CHEMOTHERAPY

VOL. 27 S-7
Fig. 4 Sensitivity distribution of clinical isolat-
es E.coli (61 strains)
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Fig. 5 Sensitivity distribution of clinical isolat-
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Fig. 6 Cross sensitivity of CCL and CEX
E. coli (61 strains)
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es Klebsiella pneumoniae (42 strains)
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Fig. 8 Sensitivity distribution of clinical isolat- Fig. 10 Sensitivity distribution of clinical iso-

es Klebsiella pneumoniae (42 strains) lates Proteus mirabilis (32 strains)
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Fig. 9 Cross sensitivity of CCL and CEX Kleb- Fig. 11 Sensitivity distribution of clinical iso-
stella pneumoniae (42 strains) lates Proteus mirabilis (32 strains)
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Fig. 12 Cross sensitivity CCL and CEX Proteus
mirabilis (32 strains)
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Fig. 13 Sensitivity distribution of clinical iso-

lates P. vulgaris (32 strains)
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Fig. 14 Sensitivity distribution of clinical iso-
lates P. vulgaris (32 strains)
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Fig.

16 Sensitivity distribution of clinical iso-
lates P. morganii (26 strains)
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Fig. 17 Sensitivity distribution of clinical iso-

lates P. morganii (26 strains)
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20 Sensitivity distribution of clinical iso-
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3. MANCRIZTERTFOFE

WEC R 45 pH  BmEaRm, HEEEEOR
WAL 7ok % Table 3~51Z/RL 72,

e pH @#ic>0 T3, CCL i3 CEX &i2iZA
FEOMEmETR L, $bb S, aureus 209-P JC, E.
coli NIH JC-2, E. coli No. 29 #EiZ B\ TEMERITH
EhapstEEL, 7o VTETHL 2.
EMERMDOZEC oI TIZ CEX 2813 A LR EEZ
FRODIT L, CCL 350u %4 51, HEIHE
55U 70

BREREO Z#conTid, CCL, CEX i S.
aureus 209-P JC gkAE < 775 BB T RS 125808
H o, EREENENEE, iz 10° & 10° 5
W 105 & 107 ofgT MIC o FF1H s, E.
coli TIZ CCL kv CEX T#DEEMBLVIAETDH

=720

Table 3 Effect of medium pH on antibacterial
activity of CCL and CEX

Organism Medium MIC (ug/mD)
pH CCL CEX
9 3.13 6.25
S. aureus 8 1.56 3.13
209-PJC 7 0.78 3.13
6 0.2 0.78
9 400 3,200
E. coli 8 S0 400
NIH JC-2 7 25 25
6 3.13 25
9 200 400
E. coli 8 50 100
No.29 7 6.25 12.5
6 3.13 2§
9 50 25
Klebsiella 8 1.56 6.25
pneumoniae 7 0.78 6.25
6 1.56 12.5

Method: Serial dilution method with heart infusion
broth.

Inoculum size: One loopful of bacterial suspension
of 10%/ml.
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Table 4 Effect of the addition of horse serum to the
test medium on antibacterial activity of CCL

and CEX
Organism Serum MIC Gug/m)
% CCL CEX
50 3.13 6.25
S. aureus 25 1.56 6.25
209-PIC 10 1.56 6.25
0 1.56 6.25
S0 50 25
E. coli 25 25 25
NIH JC-2 10 12.5 25
0 12,5 12.5
50 3.13 6.25
E. coli 25 1.56 6.25
No.29 10 0.78 6.25
0 0.78 6.25
50 3.13 12.5
Klebsiella 25 3.13 12.5
pneumoniae 10 3.13 12.5
0 1.56 12.5

Method: Serial dilution method with heart infusion
broth.

Inoculum size: One loopful of bacterial suspension
of 10% /ml.

4, ETEMRIC R (3T R

a) S. aureus 209-P JC it2IT

S. aureus 209-P JC BOxIBIumEH (107 cells/ml)
iz, CCL @ 0.2~3.13 ug/ml, CEX @ 0.78~12.5 ng/
ml ZER X 7D B LU ARBED BR &
Fig. 22~25 1t/RL1e T7H%H CCL i3 0.2 ug/ml
(1/8 MIC), CEX % 0.78 wg/ml (1/4 MIC) Ll D
BF T dose response &2 REBLUHEERAERL
5, CCL i3 CEX Itk L T BOHEERE &2
T EDPSMICIE - T,

CCL 4T CEX OfERIBEAX SIC LT 7-FEDH,
B4 Fig. 26~29 [T7R U7z 4EiC EAGLED |3 Peni-
cillin G ¢, #7:#H%® 5 b&H B-lactam FhitMmE
T, S. aureus WHLHPEL LEEIERITE, TOK
BB X CTRBEIEAMBMICE 22 "RIZEE” 28D T
WA, Fig. 26~29 1C7Rrd & i, CCL, CEX iTH0>
Th, BENERLIECDEIBREBERNB X5
EDFBD ST,

Table 5 Effect of inoculum size on antibacterial

activity of CCL and CEX
Inoculum MIC.(/.Lg/ml)
Organism size
(cells/ml) | cCL CEX
107 1.56 3.13
10¢ 1.56 3.13
S. aureus
10° 0.78 3.13
209-PIC
104 0.78 1.56
10® 0.78 1.56
107 50 800
E. coli 108 25 400
NIH JC-2 10° 1 6.25 12.5
10* 3.13 12,5
103 1.56 6.25
107 12.5 400
10¢ 6.25 25
E. coli
10% 1.56 12.5
No.29
10 0.78 6.25
103 0.78 6.25
107 25 400
10¢ 0.78 6.25
Klebsiella
. 10 0.78 6.25
pneumoniae
104 0.78 6.25
102 1 0.39 6.25

Method: Serial dilution method with heart infusion broth.

Fig. 22 Effect of CCL on viability of Staphylo-
coccus aureus 209-PJ C
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Fig. 23 Effect of CCL on growth curve of Staph-
ylococcus aureus 209-P JC
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Fig. 24 Effect of CEX on |viability of Staphylo-
coccus aureus 209-P JC
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Fig. 25 Effect of CEX on growth curve of Staph-
ylococcus aureus 209-P JC
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Fig. 26 Effect of CCL on viability of Staphylo-
coccus aureus 209-P JC
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Fig. 27 Effect of CCL on growth curve of Staph-
ylococcus aureus 209-P JC
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P
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Table 6 Concentration of cephalosporin antibiotics
at which the inhibition of Staphylococcus
aureus 209-P JC was reversed

e . Concentration at which
Antibiotics R
inhibition was reversed
CCL 3.13~6.26 (2~4X MIC)
CEX 125 ~25 (4 ~ 8 X MIC)
CET 05 ~1 (2 ~5X MIC)
CEZ 05 ~1 (2 ~ 5 X MIC)
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Fig. 28 Effect of CEX on viability of Staphylo-
coccus aureus 209-P JC
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Fig. 29 Effect of CEX on growth curve of Staph-
ylococcus aureus 209-P JC
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CCL {3 CEX & v b 4 f5{EVBE TREMSED St

b) E. coli NIH JC-2 (2T

E. coli NIH JC-2 #DOXI¥OHMEM, $0bbEEN
108, 107 cells/ml OF&E T, CCL XU CEX D&E
BEAER Lokt Fig. 30~33 IR U e 3778
HH 105 cells/ml OFERICEKEIEA S HA, CCL
12 3.13 ug/ml1 (1/8 MIC) LI -0 T, CEX (3 6.25
pg/ml (1/4 MIC) PI_boisps TREEAERL, MIC
pF 25 pg/ml Tl CCL & CEX (23X ERDIRNE
BIERA LT e L Lahss BHIERAOREE
%, 10 cells/ml 755 107 cells/ml iz tif3 &, CCL
#3525 pg/ml P L OPE TR EOREIEMERLU
DIk, CEX i3 25ug/ml~ 200pg/ml fEATH,

10° cells/ml Ta & M- B RBEER B RO N THEE
F%5RU, 400ug/ml L) EEEEERARIC D A BB
BhED SNz Tahb CCL OREIEMIR CEX i«
W, EBOEBEZHIC N &b sl

Fig. 30 Effect of CCL on viability of E. coli
NIH JC-2
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Fig. 31 Effect of CCL on viability of E. coli

NIH JC-2
10°
Cont.
10° .7 3.13 pg/ml
= 6.25
E 0 Z712.5
P
3
= 104
€
2
¢ 10°
o
<
v 104
E-3
i
= 10 ~ 25
1074
x -
S
10 1 X 900
400
T T T T T 1
0051 2 1 6



VOL. 27 S-7

CHEMOTHERAPY 51

Fig. 32 Effect of CEX on viability of E. coli
NIH JC-2
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Fig. 33 Effect of CEX on viability of E. col:
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c) E. coli No. 29 iz T

E. coli No. 29 O, 470b bR 10,
107 cells/ml OBAT, CCL L0 CEX D&EE%
EMXH, choofEis Fig. 34~37 1c/rL 7z, 10°
cells/ml OHWEICHEZEB ¥4, CCL 13 0.78
wg/ml (1/8 MIC), CEX (3 6.25 ug/ml (1/2 MIC) LI
LOBETREERAERL oo TS E I MIC
BETIIHROBEEREZEL T, BERE% 10° cells/
ml /5 107 cells/ml (2 ki35 &, CCL #3 6.25 ug/ml
(1 MIC) Ll EoEETHREIERERT OICxtL, CEX
T3 10° cells/ml T& 517, 12.5 (1 MIC)~100 pg/
ml (8 MIC) TOREIEMMBLbLNT, HEIERAZE R
U, 200 pg/ml Ll EOEOEE TOLREEMRED S
N7 96> T E. coli NIH JC-2 kg4 Ek, CEX
DOREERLBEBOEEL S FPTL DIt L, CCL I3
DFIL VT EMbhh o

d) K. pneumoniae 12D T

K. pneumonice DXFIETER, T HBEEA 105
107 cells/ml @A T, CCL LU CEX D&EE*
fER X, chonfR% Fig. 38~41 1T/RL 72, 10°
cells/ml OEBICEAIEAXE5A, CCL (2 0.39
pg/ml (1/4 MIC), CEX (% 6.25 ug/ml (1 MIC) LI
DRET, HBHEOREERERL. L LEEE
107 cells/ml 1z FiF 5 &, CEX 2T 10° cells/ml
THAoh7: 6.25 (1 MIC)~200 pg/ml (32 MIC) T
DOBREEMY kb T, WEIEA%ZRL, 400 pg/ml
(64 MIC) LIl DOENEEETOHBREERM D SNtz
A3, CCL TIZ 12.5 ug/ml (8 MIC) Ll D iBEE T&l
REERM B S Nize #B E. coli DBA LRI,
CCL #HEEMIZ, CEX ILh~EBOESEL S FIcL
W EMDipo 1 )

P Lot iz TR LD, CCL o REH &
OIGEERIL, CEX ICHIRL T, BhTWha o &m M
SMICIEY, ZOEIFFERTO MIC D#%% FEb 2
DTHoto 17 7 sl L CEX O BEIER
MNEED ZEE S TP iexl, CCL 135:7F1c
{, BROHOBAICSMOBEEAEZRTEOIRE
BT BT EDBYSMICTIE 57,

5. 99% HEIY 99.9% BREICETIBHEBED

£ L=

4. ITBOTHPMAT, il CCL OREIEMNEE
TH o727 nRHEICONT, =ORERED,
10° cells/ml £ X0 107 cells/ml OWMERIC BT,
CCL, CEX »iix 99% XU 99.9% BT DIcET 5
MM & BB D BAfRE KW DHs Fig. 42~47 TH 5,
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Fig. 34 Effect of CCL on viability of E. coX

No. 29
10°+ Cont.
108
107+
1004 0.39 }lg/ml//

105+

1044

Viable cell count (cells/ml)

10°4

2] =X Sl 05
10 TR T ==
N 50
107 00 T
T T T T T 1
00,51 2 4 6
Time (hr.)

Fig. 35 Effect of CCL on viability of E. cols
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Fig. 36 Effect of CEX on viability of E. cols
No. 29

10%

10¢

108

Viable cell count (cells/ml)

Fig. 37 Effect of CEX on viability of E. colt
No. 29

9
10 Cont.
100
107
10

10%

104

10°

Viable cell count (cells/ml)

10%4

10

[=3
=]
[$2]
—
o~
>
od

Time (hr.)



VOL.. 27 S-7

CHEMOTHERAPY 53

Fig. 38 Effect of CCL on viability of Klebsiella

preumoniae
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Fig. 39 Effect of CCL on viability of Klebsiella

pneumoniae
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Fig. 40 Effect of CEX on viability of Klebsiella
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Fig. 41 Effect of CEX on viability of Klebsielal
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Fig. 42 Concentration and time required to kill
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Fig. 43 Concentration and time required to kill
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Fig. 44 Concentration and time required to kill
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Fig. 46 Concentration and time required to kill
99% and 99.9% of cells
Klebsiella pneumoniae

Inoculum size : 106 cells/ml
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Fig. 47 Concentration and time required to kill
99% and 99.9% of cells
Klebsiella pneumoniae
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CCL i3 CEX Izl TX VIEMET, L hdivh
RREERE GLTHE e bhrb, Zi CCL &
CEX Rz 10° cells/ml kb & 107 cells/ml Tk
WTELL, CCL BEVEETLENRE EA%E R
TCLEBPONTH %, WRMTRIETIE, K preu
monige Tl3 CCL OEMEIMEREEIRNT, 99% BHE
BT 2P 20003 9% BEH» S 99.9% BB
CICEST LN KE L, E. coli \TH~ZEEMMT
B S WARD D S,

6. TUREERMBREECKT HAEDHE

a) S. aureus SMITHIEYYEICS T 2 iRFEsh R

CCL XU CEX xR EDsy 13 Table 7 (C
JRe &S, CCL A5 0.00056 mg/mouse, CEX 53
0.0027 mg/mouse TdH v, CCL 1 CEX X v#g 4 15
#irz in vivo DIEFRIRAEHFL T,

b) S. pyogenes S-23 L X8 S. pneumoniae type 10

TRGMFEIC ST T B IR R

S. pyogenes S-23 Tiz CCL 8L U CEX i3, #h%E
1 0.2 mg/mouse, 0.85 mg/mouse THH, CCL (I
CEX X 0# 4 fEEN7: invivo DRTIFIREAL TH
720 S. pneumoniae type I T&REEET CCL DFH
CEX &b# 6 fEEN T,

¢) E.coli No. 29 XU E. coli KC-14 JRIWEIC

539 B IERERh R

E. coli No. 29 EyvEicxdd 5 CCL B XU CEX @
EHezh (L Table 7 it7/kd & 51z, CCL 55 0.0288 mg
/mouse, CEX #s 0.320 mg/mouse TH-o7zo T8
H, CCL (% i vivo ITBINVT CEX X0# 10 f5Ehn
IS EAGLTEB D, in vitro 1B 325 MIC 0%
2 T ERRODILHL, ThEKREL LEhbBE
R DEMEED SN ize E. coli KC-14 THRBEDME
A SN, in vitro T3 CCL, CEX (3:dICHEL
MIC %R FIZdhhb 5, in vivo 12T CCL (%
CEX 1t~ 7 N icibiishRa R U 1,

RICHEREE A 1.5%x105 1.5x10% 1.5%x107 cells/
mouse EZEZ 7§D EDso ICRIZT E#E H7:DH8
Table 8 ThH 3, ERHEES 10° cells/mouse 7 5 10°
cells/mouse ~ i 7-Kicid, EDs, f#ilZ CCL, CEX
EBITH 2 (EDOBIMERL DA TH - 7253, 10° cells
/mouse & 107 cells/mouse & L 7-#541ci3, CCL
TIRH 3 HZEOHINTH - 20Tt L, CEX TR—
BITH 13 EOBINMSL SN, BROZEHEARXL ST
7zo - T CCL & CEX @ EDsy DMz, 10° cells/
mouse #EFER;D 14.7, 10° cells/mouse /D 11.1
icxtL, 107 cells/mouse #EFEMFIZIE 40.3 & AKx73{E
%7, CCL & in vivo IZHWVT, HEHEEDEHE
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Table 7 Therapeutic effect of CCL and CEX against experimental infections in mice

Test organism Im;iczilum C}E]l)lenge et CEX

(mucin) 50 EDsg MiC EDso MIC
S. aureus SMITH 10¢/0.5(+) 40 0.00056 1.56 0.0027 3.13
S. pyogenes S-23 10%/0.25(-) 160 0.20 0.39 0.85 0.78
S. pneumoniae type 111 10%/0.25(-) 500 0.51 1.56 34 6.25
E. coli No.29 10¢/0.5(+) 300 0.029 6.25 0.32 12.5
E. coli KC-14 10%/0.5(+) 200 0.030 12,5 0.21 12.5
K. pneumoniae 102/0.5(+) 1x 104 0.087 1.56 1.1 6.25

EDgo : mg/mouse
MIC :10° cells/ml, agar dilution method

Table 8 Influence of inoculum size on EDgg of
CCL and CEX against experimental mice
infections with E. coli No.29

Incg;l:um Challenge (mg/gnoi(s)e)* Ratio
(celis/mouse) | D50 [ccr?® [cexd | P
1.5% 10° 30 (0.0125 | 0.184 | 14.7
1.5 % 10° 300 |0.0288 |0.320 | 11.1
1.5% 107 3000 |0.0992 | 4.00 | 40.3

*L1TcHrFIELD-WiLcoxon Method

Table 9 Influence of inoculum size on EDsq of
CCL and CEX against experimental mice
infections with K. pneumoniac

ED
Inoc.:ulum Challenge (mg/mosuose)* Ratio
size LD a b (b/a)
(cells/mouse) 50 | CCL CEX
5x10° 1x10% | 0.128 | 0.992 7.8
5% 10% 1x 10% | 0.352 | 2.00 5.7
5% 10°¢ 1X 107 | 0.784 | 20.8 26.5

#L1TcurIELD-WiLcoxon Method

&ich CEX &L BN hEBTRIEN
¥IJ7 1o
d) K. pneumoniae FRYVEICKST B iRIREIF

CCL XU CEX iExhRI: Table 7 ITRT &5
iz, CCL #5 0.087 mg/mouse, CEX #5 1.1 mg/mouse
THo12 T H CCL I invivo iICHNT, CEXIC
HEL TH 13 54 S mBEERL, in vitro I
BiF 2 MIC PlLEDED in vivo ITENTED SN

RICHEER R D EDso ICKIZTHE L Table 9 TR
Lo IEFEEEA 10° cells/mouse 5 104 cells/
mouse ~_-/f7:# CCL XU CEX @ EDs fHiZZ
NENR 3 BB XU 2 EoBMERLICDSTEH-
7253, 10 cells/mouse #»5 10° cells/muose ~ kif
7eMpicid CCL TN 2 f50WinTdh - ki,
CEX Tiz—%c#y 10 fsoimsss shic. - T,
CCL & CEX o EDsy M3, 10° cells/mouse %
B 7.8, 10¢ cells/mouse 1EfEM:D 5.7 Tl 10°
cells/mouse IEFiM:CIT 26.5 & AX70 ERRL, in
vivo BT CCL IEHERED HEEOFIC LK,
HREREOEHIEAICS CEX IC kL TEN I $h %
BT B LD, E. coli @k K. pneumoniae \CENTH
b shice

BREEIUEE

B-lactam HLAEMEOWIRREDES L, EERIC
BEELL, ELOBABEAMBRINDDHS. L
MUREHBS ROA 7 o228 ¥ RifndExlic LT
2, EHFICHANT LRSS TRE I EE T S EREVH
s XSICHOTTEMEE T 2 KAREH ORFSF N
THWARICBEDLN S, CORITBNT, HL RSN
1RROR €7 roxRY v ZfiEME CCL OHibfE
lcEbkh d7-ntce CCL ORI X272 7 4ld,
CEX EZREMET, 7' 7 &Gtk X UM RIc U
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TIRIEL EHAEEL, ZOHBENIZIHRL T CEX it~
2~8 {ERIFTH » 1o BERSEEMLT S RRRIT AR
»wohth, CCL o MIC REEBEORELZF, 10°
cells/ml Tix CEX X OERHTH - 7ckkds, 10° cells/
ml Tid CEX K@ U2 hLl LokEiIEy MIC %
RIEHLS—8A SN COEIRELDOFERD 1>
L LT, CCL » B-lactamase iCx4d 5 Ze5E it D BIEEHS
EZZoNhb,

E. coli DEFEMMIRICIIZTEEBDREA, FRKOE
B 108 cells/ml Ti3, CCL, CEX & iz MIC LI'F
OBPETHRORES LUOBEMERE RUxD, BEZ
107 cells/ml ic_bvf 5 &, CCL #s MIC Pl FD#EET,
BOBREB L CBBEERERUIzDIcg L, CEX T
MIC #ETRHEFERAL»A 517, 16~32 MIC @
SEEERBC DS BRBEIEREZRU . K. prneumoniae
T bR EBEMBED SNt

P otEREthsic k2% 7Tid, CCL i3 CEX X
DERTO MIC THIBRNDEEESICEEDET
Chi-BEBLUBEERZEL, Bl 7 alERIK
BOTERPTH -1, 72 CEX LRBHENY, CCL @
BEEAREREROZEL S T, HEOBVE
Alcd, EPHITHROEES L CIERMERERT C &M
B S DITIE - o

CCL i3 CEX @ 3 fif»—CH; H:4A—Cl HicExH
ZIAUEEEAE T B, ChICk 5 TLITIRA P
HATHOBRBEEREZET L ERY, CofREIZ-Cl
BITH A 121D DRATH 5RO IKIBHARIEIC B 2 3
FORREUER>TRD DL D TH B EEB LN S,
CCL & CEX MTRONBZ D& I RHBEADEW,
EOXHIRFERICE S bDh, WHEXSIKHEFEMAT
3753, Penicillin binding proteins (PBPs) ic BT,
CCL mJihs CEX iz~ 1A, 1Bs, 3 icxd3 2 @AkHs
JEEICEL, DT EMBRRIDEICHET DTS —
DOFRRTHB LEZ 5N 5,

< A KEBRMIRGUEICX T 2 IMBIR TR, 77 41
YeD S. aureus, S. pyogenes, S. pneumoniae [EGUEITEH
T, CCL i CEX 0fy 4~6 fihtc EDso fE%7R

L, ChIZERTD MIC #%4 ¥ bDEEDTH -7

77 st E. coli REWEIC B Tid, CCL i
CEX @ 10 5Ll -4 <hrc EDso EERLUI, FicHE
HEE~H2BELI LI 5 &, CEX @ EDs f&i3
K FRUDIcxdlL, CCL BHBOZ®E: 53 I
<<, 9¥t->T CCL BREEDZWEAIC CEX ICkikL
TEO—BHENZHERL I K preumoniae ERIHE
BT, E col OBFA EBRDBIAD D St
CCL @ in vivo iITHBIF 2 D& D IEENI LKL, =
vitro TOEIdRICRIZTEBIc B TH SN/ CCL
OBENIFE B LUHEBEERORMTH 2 & Bbh b,
INSDERDOTRTE” ITBOTX SICHMITIHRETS
A1
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BACTERIOLOGICAL EVALUATION OF CEFACLOR,
A NEW ORAL CEPHALOSPORIN ANTIBIOTIC

TAkKesHI NisHiNO and Masuyo KuBoTa
Department of Microbiology, Kyoto College of Pharmacy

The in vitro and in vivo antibacterial activity of cefaclor(CCL), a new oral cephalosporin antibiotic, was
compared with that of cephalexin (CEX). The following results were obtained.

1) CCL showed broad antibacterial spectrum against gram-positive and gram-negative bacteria. The
antibacterial activity of CCL was 2 to 8 times superior to that of CEX.

2) Sensitivity distribution of clinical isolates to CCL exhibited 2 to 8 times stronger activity than CEX
against S.aureus, E.coli, K.pneumoniae and P. mirabilis.

3) Influence of medium pH and inoculum size on in vitro antibacterial activity of CCL showed the same
tendency to CEX. The antibacterial activity of CCL was slightly influenced by the addition of horse serum.

4) The effect of CCL on growth curve of S.aureus, E.coli and K.pneumoniae was also studied. CCL had
a stronger bactericidal and lytic activity against E.coli and K. pneumonice than CEX does.

5) In protective effect studies on experimental mice infected with S.aureus, S.pyogenes, S.pneumoniae,
E. coli and K. pneumoniae respectively the activity (EDs,) of CCL was 4 to 10 times superior to that of CEX.
In E.coli and K.pneumoniae infections with large challenge dose CCL was much more effective than CEX was.



