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R EiRkIY  Fusobacterium mecrophorum (Sphaero-
phorus necrophorus) ® MIC DRI B 2¥k& A\ i,
ZhbOEKIL dd-N R~y AR A& EEK 10° 2 ko
KTEficX Yy, 2~3 B, RIAKEWEEY 3 O
EEHRT 5, F. necrophorum 2377 (|04, Sphaero-
phorus funduliformis) & 2347 (IH4 Sphaerophorus
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3.13 pg/ml TH B,
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1. REXARYFTL

Table 1 1z CEX 3 X ¢* Cephalothin (CET), Cephalo-
ridine (CER), Cephazolin (CEZ) Diﬁ%ﬁiﬁkﬁ‘j‘é
HEARZ + T a%F LIS

Peptococcus, Veillonella, Eubacterium, Propioni-
bacterium, Clostridium D4£fi CEX xf LT 12.5
ug/ml LUF, 4% o#kid 3.13 ug/ml LT o MIC #75%
L7

Peptostreptococcus T L. Ps. anaerobius @ 2§, Ps.
productus @ 1#k 1% 100 ug/ml, 25 ug/ml ®» MIC %
FRENTRL T2 b, Ps. micros, Ps. parvulus 13 0.19
ug/ml © MIC TH - feo

Bacteroides “Ci¥. B. hypermegas, B. fucosus, B.
praeacutus 75 X ps 0.78 ug/ml AT MIC % 7k Lz
A, B. fragilis ss. thetaiotaomicron, B. fragilis ss.
distasonis, B. melaninogenicus ss. intermedius 75 £
1% 25~50 ug/ml ® MIC %L,

¥ 7=, Fusobacterium T\%. F.necrophorum, F.nuc-
jeatum 7% 0.19 pg/ml LLF, F.varium, F.freundii,
F.rediculosum H% 100 ug/ml @ MIC %/ U 7T,

HSEO CEX wxid s REZMIEEC X hEP X
éi‘ﬁ.‘&&ﬂfio

CEX 1. Peptostreptococcus, Fusobacterium DXt
L CET,CER,CEZ &L LESWHE &R Lichs, o
HRECH LMo 7 » v AR Y YREEF L I12IERH
FREWHENIEZR LI

2. BESEHKCHTIREAN

L RERIRRE D & 27l S ho ek Gk T 274 ko CEX
b3 B R L Table 2 iR L, %7, Pepto-
coccus 81 #k, Peptostreptococcus 47 ¥k, Eubacterium,
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Table 1 Susceptibility of anaerobes to 4 cephalosporin antibiotics
Organism CEX | CET | CER | CEZ Organism CEX | CET | CER | CEZ
P.variabilis ATCC 14955 0.39) 0.39 0.19 0.19) B.melaninogenicus ss. 0.19 0.19 0.19 0.19
P.variabilis ATCC 14956 | 12.5 | 12.5 | 0.78 1.56| 4saccharolyticus
o gare B. melaninogenicus ss.
P.variabilis PL7(PIL)* | 3.13 0.19 1.56 0.19 7HCNTES 50 |50 |50 [100
P. prevotii ATCC 9321 0.78 0.78 0.19/ 0.78 B. hypermegas ATCC 019 313 078 156
P. saccharolyticus ATCC 25560 : . : :
14953 0.19 0.19 0.19 0.19 0.78 0.19 0.19 0.39
B. furcosus ATCC 25662 : : : .
P. aerogenes ATCC(J:é4963 0.19] 0.19 0.19 0.19 B. pracacutus ATCC 0.19 0.19 0.19 0.19
P. constellatus AT 25539
3.13 0.39 0.19 0.78
27513 F. necrophorum S 45 0.19 0.19 0.19 0.19
P. morbillorum ATCC 3.13 0.19 0.78] 0.19 F varium ATCC 8501 (100 | 0.1325 | 0.19
P. anaerobius B 40(PIL) | 0.78 0.19| 0.19 0.19] F-freundii ATCC 9817 1100 | 6.25 6.25100
Ps. anaerobius B30(PIL) (100 | 0.19 0.39 o.78| I-nucleatum 0.19 0.19 0.39 0.19
Ps. anaerobius B 38(PIL) [100 | 0.19 0.38 o.78 I rediculosum 100 |25 | 6.2512.5
Ps. anaerobius PLOPIL) | 3.13 0.19 0.39 0.78 - gerofaciens ATCC 3.13 1.56 0.39 6.25
Ps. productus ATCC27340 | 25 | 0.19 L9925 | g pimosum ATCC 8486 | 3.13 6.25 1.56 6.25
Ps. micros 5462(VPI) 0.19 0.19 0.19 0.19) p ,0p0 ATCC 11828 0.78 0.19 0.19 0.39
Ps. —’"’”’“l’“sA ?rzég(vgg 0 12 0-19 0.19 019 p gyigum ATCC 25577 | 1.56 0.19) 0.19 0.39
V. parvula 10790 | 0.39] 0.19] 0.19 0.19
P. granulosum ATCC
V. paroula ATCC 17745 | 0.39 0.19| 0.19 0.19 25564 0.78 0.19 0.39 0.78
A. fermentans ATCC 0.39] 0.19 0.19] 0.19| C.perfringens 1.56] 3.13) 0.78 0.19
25088 :
C. novyi 6. 25 0.19 0.19
” . 0.19 12.5 0.19,
B'f“‘g’i’s ss. fragilis C. tetani 0.78 0.19
B. fragilis ss. . .
ihetaiolaomicron 25 12.5 | 25 50 C. histolyticum 12.5 0.78 1.56
B. fragilis ss. distasonis | 50 25 50 (100

P.: Peptococcus, Ps.: Peptostreplococcus, V.: Veillonella, A.: Acidaminococcus, B.: Bacteroides,
F.: Fusobacterium, E.: Eubacterium, P.: Propionibacterium, C.: Clostridium
CEX : cephalexin, CET : cephalothin, CER : cephaloridine, CEZ : cefazolin

a : Pasteur Institute, Lille. b : Virginia Polytechnic Institute.

Table 2 Susceptibility of anaerobes isolated from clinical specimens to CEX

Organism No. of MIC (ug/mb
strains | o 19 | 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 250 ] 50 \ 100
Peptococcus 81 3 6 17 10 19 10 9 4 3
Peptostreptococcus 47 1 3 3 15 10 7 6 1 1
Veillonella 9 3 1 1 3 1
Eubacteirium and
Propionibacterium 20 1 1 2 2 1 2 2 9
1.9 3.9 7.8 15.6 | 3.13 | 62.5 125 250 500
Bacteroides 60 10 6 14 7 1 9 4 1 8
Fusobacterium 57 15 6 12 2 2 3 14 3

Propionibacterium 20 D R B 4 K % Fig. 1 &,
Bacteroides 60 ¥k, Fusobacterium 57 fkoD Fh % Fig.

2 RzhZhmRLic,

#E 88 U = Peptococcus 81 ¥k v 65 ¥k (80.2%) »*
6.25 ug/ml LAI'F > MIC %75 L, %ic, Peptostreptococ-
cus 47 ¥ 32 #R(68%) »% 3.13~12.5 ug/ml @ MIC
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Fig. 2 Accumulation rate of susceptibility of
anaerobes to CEX
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Eubacterium, Propionibacterium 20 gkrh 7 #¥£M 6. 25
ug/ml LITF D MIC Th o7y, 9#45%) » 100 ug/
ml Ll koD MIC #7511

Bacteroides 60 ¥kt 30 #k (50%) % 7.8 ug/ml LIF
D MIC Thotchd, # 20% O EHkix 62.5~500 ug/
ml LA kD MIC TH 57,

Fusobacterium T 57 ¥k 35 ¥k (61.4%) 7315.6
ug/ml LUF, 17 # (30%) 1% 125 ug/ml Ll ko MIC
Zxhthir L

Table 3 1 CEX » CET O#iEili% 62 ¥R
B oW THE L& Th ), ToRKZHHEE % Fig.
3 ksl

Peptococcus, Peptostreptococcus D% { DHEkiL CET
iz CEX @ 4~16 &\ BRZ#*R L

CEX ¥ Bacteroides %t L CET L i2iZRA%EDHE
H#R LichS, Fusobacterium it CET X EBWHEH
HNTHotco Fie, Fusobacterium DrpT 4 BRIXTHHIC
100 pg/ml LA E&pR Lo

Fig. 4 2S5 35 tkicn+5% CEX o i B H%

Fig. 3 Correlation of susceptibility of anaerobes
from clinical specimens to CEX with CET
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Table 3 Antibacterial activity of CEX and CET against anaerobes from clinical specimens

. No. of MIC (ug/ml)
Organism strains Drug -
a 0.1910.39/0.78|1.56 | 3.13 (6.25|12.5| 25 50 100
CEX 2 3 2 1 7 7 5 2 1
Pept 30
eptococcus CET 8 4 9
CEX 1 5 3 1
Peptostreptococcus 10
CET | 4| 2| 2| 1| 1
CEX 4 6 2 3
Bacteroid. 15
acrerovaes CET 1 1| 1| 5| 2| 1| 2 2
Fusobacterium 17 CEX 1 ‘ 3 2 2 1 8
CET 1 2 2 3 4 4
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Fig. 4 Accumulative percentage of susceptibility of
34 anaerobic clinical isolates to CEX, CER,
CEG and CEZ
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Fig. 5 Development of resistance in vitro to CEX
of Sphaerophorus mecrophorus and Peptostre-
ptococcus anaerobius

Sph. necrophorus

o
" Pst. anacrobius

5 " 710 transfers

CER, CEZ, Cephaloglycin(CEG) D rh & BREBESRT
B LR TH %o

CEX 1% CEG X b ¥'»ictEh, CER, CEZ X b 5
\ ‘ﬁ%jj R Lo

Fig. 5 % F. necrophorum (2347), Ps. anaerobius
(PL-9) & A\, CEX a3 »RBRENMEE B %+ %
HUCHET, CoFECX 5WEESIWTRLEE
Tholeo T In i b, F. necrophorum %8 1k 1S5
12.5 pug/ml &, F7c Ps.anaerobius 1% 8 fRENEE 6. 25
uglml e thZh, 4 EMED ERARRbIRIET TH

o

Table 4 I F. necrophorum (. X %R~ 7 ARG
x5 CEX ORYTHi s X ORI R LB L
B %R Lico CEX &5t L 100 ug/ml @ MIC #7R7
F. necrophorum 2377 % (IA4, Sphaerophorus fund-
uliformis) B WBEK L LicHE iy, CEX o RYws
HZFEE L OEFERIZED b h 7t hots LiL,
3.13 ug/ml @ MIC % 7x3 F. necrophorum 2347 %k
(|84, Sphaerophorus necrophorus) TiL 5 Pirk 4 PLic
BB S T RGSI RN RS bh, ¥ REH
REDERER TS 5L 4 TERCIBEOHED D VI
HIRRBHEL 2B, BEGRELALRI,

% =

CEX Dt G 2 FUEINT/MEH S, HRBY
CIOHEINTWBIRTE I ANEH O IRERRM R
R DS 109 #io CEX b3 5 R ta -,
Peptococcus 28 Fhep 25 £k (90%) »% 6. 25 ug/ml LLF,
Peptostreptococcus 12 4 kA 12.5 ug/ml LITF, &3
far" o AEEHEAREE 29 #ErR 14 #EAS 6.25 pg/ml LITF D
MIC % 75 U 7z #%, Bacteroides 27 ¥ 1.56~50 ug/
ml, 2D 5% 11 #a 50 ug/ml U LD MIC TH ot
CHE LT WD, ZOREE L Peptococcus, Peptostre-
ptococcus, M7 ABHBEC B TEZLOTH
LML LT\ 5%, Bacteroides {3\ ~TC, ZEE D O Kk
T 10 ¥ (16.7%) » 1.9 ug/ml LT o MIC % 7R
Uledt, /NEHD ORI 28 (7%) #% 1.56 pg/ml
LTFD MIC 275 LicicT &7\, 50 ug/ml Lk o fif
Y% R3 Bacteroides H3EE L TIX 22 ¥ (36.7%),
IMEF LTI 11 £ (40%) Abh, AU LLERETH
-7

CEX )i Cephalosporin R3&#H| & DHE I D ik
Tk, /MEH G2 CEX ofEix CER XY 4 f5RBE
BOEHE LT, FEEHD IAROBMEB T3,

Cephalosporin RFAEKDHSMEECH T HHE I %
PIRFEFUEC X b RE Licid <3, NEHDLY, LF
8 »3 CER %, KEUSCH 5", MARTIN 5® »3 CET
EEZhZhBEL T\ 5o MARTIN LIXERHESK O
KHEBE 605 #h> CET wwitd 52t % 3§ X, Pepto-

Table 4 Treatment of cephalexin to subcutaneous infections by Fusobacterium necrophorum

. MIC Inoculum a Recovery

Organism (ug/ml) size Treatment %)

F. necrophorum for 7d ft hall 0
(Sphaerophorus funduli- | 100 3x100 | [OF faays atter chatienge

formis) for 5days after forming subcutaneous abscess 0

F. necrophorum for 5days after chall 80
(Sphaerophorus necropho- 3.13 5x108 or vaays atter cha .enge

rus) for 3days after forming subcutaneous abscess 80

a : Mice were administrated cephalexin 50 mg/kg/day.
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coccus (145 £f), Peptostreptococcus (72 #k), Clostri-
dium perfringens (34 #k), Propionibacterium (14 ¥k),
Veillonella (13 ££) D4#kAt 12.5 pug/ml LIFo MIC
i Uich, B. fragilis (195 ¥k) Ti% 9% »% 25 ug/
ml LT MIC 2RFice ot @BELT W %,
¥, KEUSCH LIZEBEAFIEIC L b 9k D Bacteroi-
des | CET =xf L&#EA 5.0 ug/ml L F o MIC %
IRUICEHELTWD, EELORBEC L, MARTIN
it CET @ Bacteroides o5t 3 % HEINTEL,
KEUSCH & D Z L TidifiL o

ZOBREICOWTIARFETH D2, FEHLIX MIC |
EEDERYFEIRERRTFLEL IV EALMNIHT
WHOHIMER < xt 3 5 MIC Ei xR, BEH
i, SRR X > THELIRRDLEHEL
Twbo MIC DREKEIBEDL & 5, £PHEHEND
X rhrzZhitico Tk b, MIC JiEk ot
RECHELTHLENE TN D,

% EL

CEX oS3 2l lFA % FIRARE 2 A
T CEZ,CER,CEG & Ml Lico BfEIC X b RRZHR
BIETRILDH, LT, CEX i SR BiFik
HMEIEAEZ S - T\ 5, B\ 1o Cephalosporin %
3k#ITi2 CER>CEZ>CEX>CEG DJETH » 7o

REHE T X 5 KR~ v ARKHEERYYEC K W
T, BRAHR B YRGS EBDR IBD ORI, L,
MHERRIC X 2 Zh TRIBRHRIIA LD DR -

X Ak
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ANTIBACTERIAL ACTIVITY OF CEPHALEXIN
AGAINST ANAEROBES

Keiv Ninomiva, Haruko Nomura, Kunitomo WatanaBe, Kazue UeNo
and SHOICHIRO SuzUKI
Department of Bacteriology, Gifu University School of Medicine
Izumi Mocuizuki, Yasuo Suimmizu and Tsuneo NisHIURA
Department of Urology, Gifu University School of Medicine

Antibacterial activity of cephalexin and other cephalosporin antibiotics against anaerobic bacteria
isolated from various clinical specimens was studied by agar plate dilution technique. In addition,
treatment of cephalexin to experimental subcutaneous abscess of mice caused by Fusobacterium necro-
phorum was examined.

Sixty-five strains (80%) of Peptococcus and 32 strains (70%) of Peptosireptococcus were susceptible
to a concentration of 12.5 u/ml of cephalexin. However, 9 strains (45%) of Eubacterium and Propio-
nibacterium were resistant to a concentration of 100 u#g/ml or more of this drug.

Antimicrobial activity of the drug against 30 strains (50%) of Bacteroides was so strong that they
were unable to grow on the plate including 7.8 pg/ml. Whereas there were 20 strains of Bacteroides
that grew on the plate including 62.5 to 500 ug/ml. In Fusobacterium, 35 strains were sensitive to
15. 6 #g/ml but 17 strains resistant to 125 ug/ml.

Among cephalosporin antibiotics used in this study, cephalexin has antibacterial activity against
anaerobic bacteria more than cephaloglycin, less than cephaloridine, cephazolin and cephalothin.

In vivo, this drug was effective to subcutaneous abscess caused by F.necrophorum susceptible to the
drug in vitro.



