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g2 MIC (2 25 ug/ml TH-7

9) BRELSERCEERMO MIC (CRIETHE

R EIREIT Bacteroides fragilis (R-3), Fusobacter-
tum necrophorum (S-45), Peptostreptococcus anaero-
bius (B-38) }.t¢ Clostridium perfringens (JAM-3-1)
OF 4 BREM 7z Cefaclor % HBIZRUKIC THER,
ZOWA 4°C, 20°C, 37°C T 3, 6, 12 KU 24 I
MEEL, “%BEoBRHARRD £ 4EKRCET 2
MIC Z#it U7, EEEEO SR 3 RU 6 i
MIERHS T 6~8 RE), 2NLIAATIIH 24 BREITH - 72,

10) Fusobacterium necrophorum R&E< D X (C

PSERN-Y: SUE S

EREER E U THERGED F.necrophorum (S-45) %
=", F. necrophorum @ GAM SR TO 24
ARG R A R ENFOFRIRICTRE S &, £0
g (108 cfu/ml) @ 0.2 ml 2= 2DHENERE TIC
B, 3 B, Migick  REER = RER%, AR
AL L 7o = v RIKEH 20 g @ dd-N ROtz
FL, —BE T PL L7z, Cefaclor 0f5&% 1 A 1
@, 0.125, 0.25, 0.5 mg/mouse &L, MO THE
L7:o %, Cefaclor mAEkkicxd % MIC 1% 3.13 ug
/ml THo1mo BEMMIT 7 AEL, BEKRTHK
U5 T AEBRLRL, BIEERAL, O

Table 1 Antimicrobial spectrum of cefaclor
against anaerobic bacteria

Species Drugs Cefaclor | CEX
B. distasonis NH-2 100* < 25

B. fragilis J-1028 100 < 25

B. furcosus ATCC-25662 100 < 3.13
B. praeacutus ATCC-25533 12.5 25

B. thetaiotaomicron 2530 100 < 12.5
B. vulgatus 7 CM 12.5 1.56
F. necrophorum S-45 3.13 1.56

I, varium ATCC-8501

100 < 100<

Bi. adolescentisATCC-15105 3.13 0.78
E. lentum H-1 100 6.25
E. limosum ATCC-8486 50 6.25
P.acnes 1232 50 25

*; MIC(ug/ml)
B,  Bacteroides

Bi; Bifidobacterium
P; Propionibacterium

F;  Fusobacterium
E; Eubacterium

&, LRUMOZMESEERL 7
m. B &

1) HEXRI S A

WEIRERRIC S 2 Cefaclor OfiBfER% CEX &
Hig L #-5k8% Table 1~3 1T7R U 720

Bacteroides J%izxd3 % MIC I3 Cefaclor 35 12.5~
100 pg/ml LIk, CEX s 1.56~25 ug/ml, Fusobac-
terium Bt L Tl Cefaclor #s 3.13 pg/ml, 100 pg
/ml LIk, CEX 2% 1.56 pg/ml, 100 pg/ml LIETH
S1e $EIFNS S o BHREICL TIE Cefaclor A3
3.13~100 pxg/ml, CEX A3 0.78~25 ug/ml TH -1,

Table 2  Antimicrobial spectrum of cefaclor
against anaerobic bacteria

Species Drugs | cefaclor | CEX
HARE’s group 7 NCTC-9808|  3.13* 0.39
P. asaccharolyticus PL-4-1 12.5 1.56
P. prevotii VPI-9321 6.25 1.56
P. saccharolyticus 4280-2 3.13 0.39
P. variabilis ATCC-14956 50 25
Ps. anaerobius B-38 25 100
Ps. micros 1194 50 12.5
Ps. productus ATCC-27340 | 100 < 50
V. alcalescens NH-S H 3.13 0.39

*; MIC (ug/ml)
P;  Peptococcus Ps; Peptostreptococcus
V; Veillonella

Table 3  Antimicrobial spectrum of cefaclor
against anaerobic bacteria

Species Drugs Cefaclor CEX
C. biferimentans 18-1 100* < 100<
C. botulinum type B 50 6.25
C. histolyticum 100 25
C. novyi type A KA 3.13 3.13
C. perfringens JAM-3-1 3.13 1.56
C. sporogenes 68 50 3.13
C. tetani 6.25 0.76

*;  MIC (ug/ml)
C; Clostridium
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Table 4  Susceptibility distribution of clinical isolates to cefaclor
No. )
Species of Drugs MIC (ug/ml)
strains 1.56 3.13 6.25 12.5 25 50 100<
Cefacl
B. distasonis 22 eracior 22
CEX 4 11 7
Cefaclor 1 17
B. fragilis 18
Jrag CEX 1 3 5 s 4
B. thetaiotaomicron 3 Cefaclor 3
CEX 1 1 1
Cefacl
B. vulgatus 18 clactor ! 17
CEX 1 1 8 8
F. varium 7 Cefaclor 7
CEX 7
P . Cefaclor 1 1 2 1
r. acries S CEX 1 )
P. anaerobius 2 Cefaclor 1 1
CEX 1 1
facl
P. magnus 6 Cefaclor 1 2 3
CEX 1 1 2 2
P. prevotii 3 Cefaclor 1 1 1
CEX 1 2
f
Ps. anaerobius 6 Cefaclor 3 1 2
CEX 1 1 1 2
B; Bacteroides, F; Fusobacterium, Pr; Propionibacterium
P Peptococcus, Ps; Peptostreptococcus
Table 5 Influence of diluent of drug on activity of cefaclor
Diluent Distilled water Phosphate buffer
109 107 109 107
Organism cfu/ml cfu/ml cfu/ml cfu/ml
B. distasonis NH-2 100 < 50 100 < 50*
B. fragilis ES-13 100 < 100 < 100 < 100 <
B. fragilis NH-1 100 < 100 100 < 100
B. fragilis CL-89-2 100 < 100 < 100 < 100
B. ovatus Ju-6-1 100 < 100 < 100 < 50
B. vulgatus CL-99-3 100 < 100 < 100 < 100 <
F. necrophorum S-45 6.25 3.13 3.13 1.56
F. varium M-39 100 < 100 < 100 < 50
P. variabilis ATCC-14955 6.25 0.78 3.13 0.78
Ps. anaerobius B-38 25 12.5 25 12.5
C. perfringens JAM-3-1 3.13 3.13 6.25 0.19

¥, MIC (ug/ml)
B;  Bacteroides,

F; Fusobacterium,

P; Peptococcus,

Ps; Peptostreptococcus,

C; Clostridium
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75 LR OTEYEOBREICK L TR Cefaclor £33.13
~100 pg/ml L)k, CEX 73 0.39~100 pg/ml XL
5 biE MIC ey MIC fl%7RU 7, Clostridia
okt B EGT Cefaclor 13 C. novyi type A, C. per-
fringens 15 C.tetani {Zx$ LT 6.25 pg/ml LITD
MIC {757 +=h%, b Clostridia {CxtL T 25 g
/ml Pl ko MIC fTH-7 CEX i3 C. biferimen-
tans, C. histolyticum L 25 pg/ml LI ETH -7
75, Ao Clostridia 1cxLTld 6.25 wg/ml VIFD

MIC fE%7RL 120

2) RBEMHENTH

BRI & AN S e G EEICxdd % Cefaclor
® MIC osii% CEX & Wkl 7-ikii% Table 4 1T
SUtze Bactervides Ricsss 5 MIC 13 Cefaclor T
61 kkrh 59 #k#s 100 pg/ml PLEZRL, —J5, CEX
< 12 fkhHs 100 pg/ml Pl & Cefaclor 3 CEX &b
FE 91 DT Ho 7o IRET & 7R U 720
varium 125 L TI3 Cefaclor KU CEX & $ic 1004

Fusobacterium

Table 6 Influence of various media on activity of cefaclor
Media GAM Brucella BHI*

Organism agar agar agar
B, distasonis NH-2 50 25 100 **
B. fragilis ES-13 100 < 100 100

B. fragilis NH-1 100 S50 100

B. fragjlis CL-89-2 100 50 100

B. ovatus Ju-6-1 50 100 100<
B. vuigatus CL-99-3 100< 100 100 <
F. varium M-39 50 100 100

P, variabilis ATCC-14955 0.78 1.56 3.13
Ps. anaerobius B-38 25 12.5 6.25

*; Brain heart infusion agar, **: MIC (ug/ml),

B; Bacteroides, F; Fusobacterium, P;Peptococcus, Ps; Peptostreptococcus

Inoculum size; 10¢ cfu/m]

Table 7  Influence of medium pH on activity of cefaclor
Organism Medium pH

7.5 6.5 5.5 4.5
B. distasonis NH-2 S0* 100 25 25
B. fragilis ES-13 100 < 100 < 25 50
B. fragilis NH-1 100 100 50 50
B. fragilis CL-89-2 100 50 25 50
B. ovatus Ju-6-1 50 100 50 25
B. vulgatus CL-99-3 100 < 100 < 25 25
F. necrophorum S-49 0.19> 0.19> 0.19> 0.19>
F. variun M-39 100 < 100 < 100 100<
P. variabilis ATCC-14955 0.78 1.56 - -
Ps. anaerobius B-38 25 25 12.5 12.5
C. perfringens JAM-3-1 0.19> 3.13 0.19> 0.19>

*; MIC (ug/ml)
B; Bacteroides,

Inoculum size; 106 cfu/ml
F,; Fusobacterium,

P; Peptococcus,

Ps; Peptostreptococcus, C; Clostridium
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/ml ® MIC T& 120 77 £ HEOERE 17 #, Pro-
pionibacterium acnes 5 ¥RICXIT ZHAET Cefaclor i3
Peptostreptococcus anaerobius {Cx$L T 6 #Rrh 3 #%,
Peptococcus prevotic 3 fRrh 1 gk,  Propionibacterium
acnes 5 ¥ 2 #kZhEh 6.25 ug/ml LT MIC %
KU

3) EHFRAKELEEERD MIC (CRIEFTHE

ERFREO8 I & 282 MIC 0ZBR A5
1> 120 HEREEE TIR—HO BT 10° cfu/ml & 107
cfu/ml & T MIC D#EWNHED S NI B distasonis T

Fig. 1 Bactericidal activity of cefaclor against
B. fragilis (R-3)
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Fig. 3 Influence of various temperature and
time on the stability of cefaclor in dis-
tilled water (F. mecrophorum S-45)
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12 50 wg/ml A5 100 wg/ml LIF, F.necrophorum T
1T 3.13 ;e 6.25 ug/ml, P. variabilis T 0.78 7»
5 6.25 pg/ml ¢ MIC »it#H-U7: (Table 5),

4) EpEiho MIC (CRIETES

FHAMT X O RE L 72 MIC BEREREBIIH SN
-tz (Table 6),

5) &4 pH ¢ MIC [CRIZTEE

—IBDERE (Bacteroides fragilis ES-13, B. fragilis
CL-89-2) ic#WT pH 5.5 fEic 81T MIC 8T
B BEbhAEMDA SNtz (Table 7),

Fig. 2 Influence of various temperature and
time on the stability of cefaclor in distil-
led water (B. fragilis R-3)
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Fig. 4 Influence of various temperature and

time on the stability of cefaclor in dis-
tilled water (Ps. anaerobius B-38)

100>
100

o—a 4T
o——o0 20T

MIC (ug/ml)
w
T

L5
—37C
0.8
0.4
0.2 -
0 L 1 L 1 I
0 1 3 6 12 24

(Hours)



34 CHEMOTHERAPY

DEC. 1979

Fig. 5 Influence of various temperature and
time on the stability of cefaclor in dis-
tilled water (C. perfringens JAM-3-1)
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Cefaclor % &ZBEIC 2B 5 EMTD B. fragilis
(R-3) 004 Fig. 1 IT/RL 1z, 8 BfE#% Tld
MIC jugg, MIC @ 2 {, 4 f£RU 8 {ZREAHEN

T B. fragilis 13 5% 107 cfu/ml 75 ZhEHic 10°
cfu/ml, 10¢ cfu/ml, 10® cfu/ml KT 10° cfu/ml ic
BLU7z. UL, 12 Bkt MIC #E, MICo
2 ERU 4 {EREAFRRTEhEN 107 cfu/m],
10* cfu/ml, 10° cfu/ml, 24 K% TIE MIC o 8 £
WEaERE#MT 10* cfu/ml LEROI EOMBEDSH
720

) BRERERUCRERMO MIC CRISTHE

ZREREICET B Cefaclor © MIC DB A REE
WICEE L - Ris % Fig. 2~5 ITZRL 720

F. necrophorum (S-45), C. perfringens (JAM-3-1)
ZROEA, BE 3 BB XY MIC o LRE@H
BE I N 7o B. fragilis (R-3), Ps. anaerobius (B-38)
ZROEAD 3 BEEXY MIC o EFEMASED
5%, L»L, 6 KA, 12 BB L MIC 3T
v, 24 FRE% TR MIC o LREmRBETRD SIS
BETH-70

M, RERED MIC ICKIZ TR BIIEICIHER
BOZERITIBD SN - 1.

8) Fusobacterium necrophorum g7 Z (X

T HREDR

Table 8. Chemotherapeu'tic effects of cefaclor on experimental subcutaneous abscess of mice \
with F. necrophoruma) (S45)
(7 days of treatment)

Drug Cefaclor Control
Dose mg/mouse/day 0.5 0.25 0.125 0
No. of mouse 3 3 3 2
General condition Good Good Good Poor
Body weight = = = =
Tumor 1/3* 3/3 2/3 2/2
Ul 1 2 2/2
Local site injected cer /3 /3 23 /
Crust 1/3 1/3 : .
Granul.” 1/3 1/3 .
A** 2/3 3/3 2/3 2/2
Recovery of K 1/3 1/2
organism from tissue Li 1/3 : 1/2
Lu : 1/3 1/2
H 1/3 1/3 .
a 0.2 ml of bacterial suspension was injected subcutaneously. The antibiotic was given orally.
*x : Figure in denominator indicates number of positive findings. Figure in numerator indicates the number of.

total mouse.

** :  A; Subcutaneous abscess, S; Spleen, K; Kidney, Li; Liver, Lu; Lung, H; Heart.

+ : Granulation tissue,

- : No growth of bacteria.
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Table 9 Chemotherapeutic effects of cefaclor on experimental subcutaneous abscess of mice

with F. necrophorum?®) (S-45)

(7 days after treatment)

Drug Cefaclor Control
Doses mg/mouse/day 0.5 0.25 0.125 0
No. of mouse 4 4 4 4
General condition Good Good Good Poor
Body weight 7 Z Z =
Tumor
Local site injected Granul® 3/4* 4/4 2/4
ocal site injecte
) Crust . . 2/4 4/4
Cure 1/4 . .
A**
S
Recovery of K
organism from tissue | Li
Lu
H
a : 0.2 mlof bacterial suspension was injected subcutaneously. The antibiotic was given orally.
% : Figure in denominator indicates number of positive findings. Figure in numerator indicates the number of .

total mouse.

%% : A; Subcutaneous abscess, S;Spleen, K; Kidney, Li; Liver, Lu; Lung, H; Heart

+ : Granulation tissue

Cefaclor 7 AREOHRS %KD < v A BEFFR (S,
WE, TR, WEFUER etc) (I REHICH L gD
BHoN, RWHERORETONRBHCHL, KRS
23 F. necrophorum (S-45) DEMXRIIEL &SNl
(Table 8),

Cefaclor #5HiL#h 7 HED< Y z%ﬁﬁ@ﬂ%cimﬁ
OIFEHERT 4 TLrh 4 [LL SIEIEREETH 5
WU, A# 0.125 mg 5T 4 purh 2 5, 0.25mg
BERT 4 MTrh 4 IRICRFERS S 5N, 0.5 mg £
Epeid 4 b 1 IUCiBRIREIAsEn SNt KEsEs
HTIRRE, FERERE 1L T F. necrophorum DH|
Pins o Tt TH » 720

V. # 15

Cefaclor |3 Cephalosporin ZORZOATAEFITH
D, 500 mg 7L lg ORI FEICKY MIEhIZ
Cefaclor (% 10~20 ug/ml OLEEHH SN 5,

5P ¢ Cefaclor OFEOHEICEY 8~16 pg/ml DR
ERA o EREL T A,

B

No growth of bacteria.

Cefaclor OEFKHERIC {9 2HEHND REFITHRIC
LR AR IN T B, Cefaclor izl 8 ug/ml PITF
® MIC #J7Rd Bacteroides fragilis 13 BiLL 5l k&
A& 17T #h 1 &k, 6% ThHY, Bace 5% jcks &

k3L 0% Thoto FED

OREETE, 12,5 wg/ml LITo MIC %73 Bac-

teroides fragilis (3 65 #kp 2 #k, 3% Tho7o LU
T, EZEoOEHT 12.5 ug/ml A ILHEIT U 1,

ZFD{thd Bacteroides (3 Biir 5ic k3 & 5 e

5 %, 100%, Smapomy 5k 3 & 80%, Bacu 5T

66% Tdhb, FEHSOMGETIE 0% TH-1z0 TS

DR EED % {13 B. melaninogenicus céﬁlj, =

13%, Ssapomy 519

# 513 B. melaninogenicus % FN T2 DIT BRI
%Eb)é‘ ‘:) nf:o
Fusobacterium 13 Bace 5T 11%, ¥ 5 OMEET

b 11% TH-ot

Peptococcus 1B T, BiLr 5T BacH 513 82
%, T2% DBRFKTHY, SHADOMY 5% L THEH D DK
113 50% TdH-10 [ERRIC, Peptostreptococcus (s
Clostridium THEEUCERNBA SN TNIZERS
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ELETRIELL, EESORBZIRBEZTULAWES
TH DI OICHIR D B RIE > T 52 LI HIERT
LEEZLND,

BiLL 5% BacH 5ick b & Cefaclor i3 Pepto-
coccus, Peptostreptococcus U B. melaninogenicus 1
BITHb. X, SHADOMY & DETIIAHFIZ Clost-
ridium THHETH 2 LWEL T EH5, Bace 513
Cefaclor iz Clostridium (3l TH 2 EHMEL T
3,

RERERCEERED MIC iIZRiZTEELRETL
7 EERC Bacteroides fragilis (R-3), Peplostreptococcus
(B-38) R, BEOEBICE SREROIRENBE
TLU, ROT, EHT 28RS CHIERERD
FERMEMICRREL, 3 W, 6 RRHBMICHERAL /o 8g
R BRICE AHID EH % BT L2 MhBaE
N, ZOMOBEBICERL LERICZZENDE0OD, B
ZVRDIEODLSETRIEONEEZ 515, HAEKIDR
BEHAETE#2bDD—>IC B-lactamase »# % 5
N%,

OissoN &'V g X3 & B. fragilis ® B-lactamase
OBER L Y DI growth curve ICETTH Y, ¢D
WA 3 &5 &, Qufic B-lactamase [EHDIETHH
SN EHEL TS, Britz 52 LEMC, 4% 8
BEBIKEEOE - 705D, 24 KEKICREEIZL
CBEFLTORERELTHD, EHELY KR 8B
(B B-lactamase {FEH:D v — 27 ZHE L, 14 KRR
X O EERD O BERRHP~D B-lactamase D Fith% &
T3, @ B-lactamase %: Cefaclor =494 5 C
LHRERL T B,

REOBBICE SO BEAMBETL, ROT, EH
4 3B RIiZ B-lactamase 1T L 5D TRV EREX
ns,
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THE IN VITRO AND IN VIVO ACTIVITY OF CEFACLOR
AGAINST ANAEROBIC BACTERIA

SHUNRO KOBATA, TAKkAYUKI EzAkl, HIROMU IMAMURA, KAZUMI MURATA,
KuniTomMo WATANABE, KE1U NiNnomiva, Kazue UeENO and SHOICHIRO SUZUKI
Department of Bacteriology, Gifu University, School of Medicine

The in vitro and in vivo activity of cefaclor was investigated. The activity of cefaclor was compared
with that of cephalexin.

Cefaclor and cephalexin were active against anaerobic bacteria except Bacteroides species. With regard
to Bacteroides species, cefaclor was less active than cephalexin,

Chemotherapeutic effects of cefaclor on experimental subcutaneous abscess of mice with Fusobacterium
necrophorum was demonstrated.



