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Cefotiam hexetil (CTM-HE, SCE-2174), (RS) -1
- (cyclohexyloxycarbonyloxy) ethyl (+) - (6R, 7R)

BOx 7 70AKRY >~ Cefotiam hexetil D
in vitro B X U in vivo FUEIER

SERETEEE - 2 HAAE - FRIEX - SURHE
WERT - BT SE
REER TEGRASH - PRFRAR

Cefotiam hexetil IZ4EEN TR TR 7 VL% %1}, cefotiam(CTM) & L THEER %
RETDT, in vitro MERBRICB WV TIZ cefotiam %, in vivo TIERABRTIX cefotiam
hexetil(CTM-HE) # B\ T, MEBEEZHEL, MEEH|D cephalexin, cefaclor ¥ &
U cefroxadine DFLEIEN & LLEMRET L 72,

1. Cefotiam i3 7' 5 2B EB L U7 7 LBBE I L, HEEA L D bERLREN:
RULIBICEIMTFOHE I L R E &\ cephalexin Tt Escherichia coli, Citrobacter
freundii, Enterobacter cloacae, Proteus vulgaris, Morganella morganii 8 & U
Haemophilus influenzae '\ 3 2MBIBENR TV,

2. Cefotiam & Staphylococcus aureus B & U E. coli \Z¥tL, BEHNEB L VBHIIE
AU, B2 E coli X 21EASBER L HEN TV,

3. CTM-HE B &B#EEIC L 2EEABRRE Y AILBLT, 77 sBHERRIINLT
BANBER L DENLBEESRERL N, 77 ABHERRIIHL TRPRE -7,

4. Klebsiella pneumoniae = & % B~ v A LR IFELAE B & U Proteus mirabilis &
X BEBH~ v A FRBEBYSEIZ B T CTM-HE i3 cephalexin 8 & Uf cefaclor & 1 5>
BEMRER LI,

5. CTM-HE 0E&WE B L URBIOTE Iz T b cefotiam DZ N &L D Fr -
726

Key words : Cefotiam hexetil, fiE{ER, in vitro, in vivo
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$ &£ U cefroxadine® % 7z,
EBRMBEIUFE

1. £ Al

Cefotiam hexetil(CTM-HE), cefotiam(CTM)
# & Uf cephalexin (CEX) R EHER TER L 721
fE W, cefroxadine (CXD) (& Ciba Geigy &
D35 %55, cefaclor (CCL) (3MiBREEHRI & v #h
H, BRLEREAVL,

2. B %

EERZIZHELRIZ Mueller-Hinton agar (MHA,
BBL), 10% 7 ¥ [N MHA (Blood-MHA) % %
i3 5% Fildes Enrichment (Difco) 5l Brain Heart
infusion agar (Fildes agar) 12, #REEFEL. &
B &L D5 &0l Streptococcus pyogenes,
Streptococcus pneumoniae DRI BERKIZ Blood-
MHA T, Haemophilus influenzae O 7%tk i3
Fildes agar T, #DOMiDEGK 5> BEKIZ Dorset JitE
# (HKBIE) 12 37°C, 1 mIEEE, REL L,

2 BIEGIK 8 Escherichia coli ® 5 % CEX 25t
¥5 MIC #910°CFU/ml OHEBEEIZB TS50
wg/ml LEOBEKETER & L1z,

3. RAVEEMHELRE (MIC) 0fiE

ERERAFGEIC & 2 MIC 3{b¥FEFEYE
HACHE U THIE L 729, # 108 8 & 18 106 CFU/ml @
E¥#IE Mueller-Hinton broth(MHB, BBL), Blood
-MHA B & ' Fildes agar T 37°C, 1 RIEHEEK
LOFBLI, EE 2mm OEEEEZAY, 18E
HOBERE¥ 2cm DR S ICEEF D 2 EAFEE
RIEBOEREMOREICEEHEL 72, MIC 13 37°
C, | BEEEE, ARNICRBTORD S n LR/INE
FBE L L1,

4, REEH

2 fEFRMET DX % & Trypticase soy broth
(TSB, BBL) IC#BRE % #9 10° CFU/ml I2#E/& L
120 3T°C TR E#E L, —ERM%ICEEERD —
Ay, 10 fSEREAR 41T Trypticase soy
agar (TSA, BBL) FiRIC#EL 72, 37°C, 1 &H:
B RELLEBERL D ESREK 1ml FOLER %
Koz,

5. BHEER

TSB #Mv>T# 10° CFU/ml (%L /- %ERE
% Biophotometer (Bio-Log 1II, Jasco. Jouan-
Quentin, S.A.) NO LNV ICHERE L T 37°C TiRE

B2L, —~EOHEBEEIGEL BT 2EERRIO
ERERML TUHROBEOER * HEWIZEHL
7z

6. AR HFE

S. pyogenes B L1V S. pneumoniae ' Blood-
TSA &, ZOfthd&EkiZ Brain Heart Infusion
(BHI, Difco) iz 37°C, 1 K2 L 12, S. pneumoniae
& TSB 2, ZOMOETIiE 5% mucin (Difco) 2
FHEL, 486, #, {AE 19~23g D Slc I ICR =
7 ADBERERIC 0.5 mIEE L 72, RBREE I3 BRE
Bew 20D 50% % &+ 52D 30~100 £ (30~
100XLDsy) & L7 7 AED 0.2ml DEXIBIHK
% S. pneumoniae BRI A TIIRPEE L 4 FF
D 26, ZOMOEDRLE~ 7 X TIIBRPEE
1EEOREG L7, RERIESEFBECOVLTSE
D> A&, 5B EEDRL TiTw, B 5 B
BOEREYE L D Probit #=T 50%F%&E (EDs,,
mg/kg) %KD,

Staphylococcus aureus 12 & 5 BREGASE 13 BEHRD
FEDAZHE > TIERL L 720 S. aureus 308A-1 % ARk
PICRERL, BREIFMECIEBIUCEALD 3
HfE, 1 B 2 BEFZ2ROKES L7z, BHEZIE T EE
RTEABOERE,» S OBEEIERE—E L L THEL
72
7. EBEAE

Klebsiella pneumoniae 2 X % WK 38 R QL fE 1
Nishi, Tsuchiya DFEY 2 X DR L 72, 4 B8,
M, K &E20~24g ® Slc: ICR =7 2 K.
prneumoniae DT-S %##710* CFU/lung 2725 & 5
WM L o, R 30 BERAE (BB AT 108
CFU/lung i23&iM) £ b 1 H 3 [, 7 BREE O
L, BANC SV ADOERREBET 5 L #ug,
BRERTRRCAR L7 ANEREHIEL,
ERNREHIEL 720 Proteus mirabilis & & % RE&
BYAE I Iwahi, Tsuchiya DFHHED W& X D {ERK L
7zo 48D, Mf, KE 19~23g © CF#'/b Ta ¥
A (RHEZESR) ¥ 102CFU @ P. mirabilis IFO
3849 #HLEED 0.05ml % ERFREACBEBAIC
FAL, REO% 5.5 FFEFAZEL 72, AEERER
DBENEHITH 10 CFU/kidney TH o7, B3
H# (BAEHIIH 10° CFU/kidney (280 55
1H3ME, 5 HMZEOMICKREL 72, BE5KR TERIC
PR, BERtEES X OVBHNERERE L, EEHELH
E L7z,
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Table 1 Antibacterial spectra of cefotiam and reference cephalosporins

. MIC (gg/ml)
Organism
Cefotiam | Cephalexin | Cefaclor | Cefroxadine

Staphylococcus aureus FDA 209P 0.39 0.78 0.39 0.78
Staphylococcus aureus 308A-1 0.78 1.56 0.78 1.56
Staphylococcus aureus 1840 1.56 6.25 3.13 12.5
Streptococcus pyogenes E-14 0.05 0.39 0.2 0.2
Streptococcus pyogenesS-8 0.05 0.78 0.2 0.2
Streptococcus pneumoniaeType | 0.2 3.13 0.78 1.56
Enterococcus faeciumIFO 3128 >100 >100 50 >100
Escherichia coli NIH] JC-2 0.2 6.25 3.13 6.25
Escherichia coli O-111 0.05 3.13 0.78 3.13
Escherichia coli T7 3.13 50 25 100
Citrobacter freundii IFO 12681 0.78 100 50 12.5
Salmonella typhi Boxhil-58 0.1 3.13 0.39 3.13
Salmonella typhimurium 0.2 6.25 0.78 3.13
Shigella dysenteriae EW-1 0.025 1.56 0.39 1.56
Shigella flexneri EW-10 0.2 6.25 1.56 6.25
Shigella sonnei EW-33 0.05 6.25 0.78 3.13
Klebsilla pneumoniae DT 0.1 3.13 0.39 3.13
Enterobacter cloacae IFO 12937 12.5 >100 50 100
Serratia marcescens IFO 12648 6.25 >100 >100 >100
Proteus vulgaris IFO 3988 0.78 12.5 1.56 12.5
Proteus mirabilis IFO 3849 6.25 50 6.25 25
Providencia retigeri IFO 13501 0.025 3.13 0.39 3.13
Morganella morganii IFO 3168 3.13 >100 >100 >100
Pseudomonas aeruginosa U31 >100 >100 >100 >100
Haemophilus influenzae NN-400 0.78 12.5 6.25 12.5
Haemophilus influenzae 11D983 0.78 12.5 6.25 12.5

Agar dilution method using a bacterial suspension of 10° CFU/ml.

® B B &

1. HfiEA~RZ bV

CTM 377 LBMEB & U7 5 ARME B
WHENERL, o Ox7 ra xR »
BRI OHE I LR &%\ Citrobacter freundii,
Enterobacter cloacae, Proteus vulgaris, Morganella
morganii B & U Haemophilus influenzae 12 b i8>
MES %R L (Table 1), LU  Enterococcus
Jaecium B & U Pseudomonas aeruginosa XL T
CTM i3Mth#&| L FEME N %2 T & kb o 72,
2., BRABERRIC T B IED

ERK B S. aureus (73%K), S. pyogenes (38 #k),
S. pneumoniae (36 #%%), CEX B E. coli (98 #),
CEX Tt E. coli (14%k), C. freundii (75%%),
K. pneumoniae (68 %%), E. cloacae (71%k), P.
vulgaris (14 ¥8), P. mirabilis (82 #%), Providencia

retigeri (54 ¥K), Providencia stuartii (34%%), M.
morganit (T17%8), H. influenzae (T1#E) X3 2
CTM @ MIC ##IE L, CEX, CCL 8 XU CXD
DZFN s B LIz (Table 2),

S. aureus, S. pyogenes 8 & U S. pneumoniae 73
ED7 7 LABHEREICNL CTM OMEN ki
Ox7 70 AKY) AL D 2~8EHOHENET
L, ZhZ00.78, =0.05 8 £ U 0.2 ug/ml TKE
SOBEKROFEE %ML 2 (Table 3~5, Fig. 2~
4, 16~18),

BAMERORRICNL Ty CTM OHE IR
VENTWL, B L7 7 0 2 £ ) L EINHE
N&ER& % CEX Tt E. coli, P. rettgeri 8 &V
P. stuarti XL TRREAOBEHRDOHEEF % 3.13
ug/ml LLTOBETHIEL 72, —FfiEID 20
100 %2 v L 100 ug/ml A ETH 572 £ 72 C
Sfreundii, E. cloacae 8 & U M. morganii 123t L T
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Table 2 Comparative activities of cefotiam and reference cephalosporins
against clinical isolates®

Organism R MIC (xg/ml)
. Antibiotic
(No.of strains) 50% 80% 90% Range
S. aureus Cefotiam 0.39 0.78 0.78 |=0.05-1.56
(73) Cephalexin 1.56 3.13 3.13 0.2 -6.25
Cefaclor 0.78 1.56 1.56 0.1-3.13
Cefroxadine 1.56 3.13 6.25| 0.39-6.25
S. pyogenes Cefotiam <0.05 =0.05 <0.05({=0.05-0.39
Cephalexin 0.39 0.39 0.39| 0.2 -1.56
Cefaclor 0.1 0.1 0.1 0.1-0.78
Cefroxadine 0.2 0.2 0.2 0.2 -0.78
S. pneumoniae Cefotiam 0.1 0.2 0.2 [=0.05-0.2
(36) Cephalexin 3.13 3.13 3.13 0.78-3.13
Cefaclor 0.39 0.78 0.78 0.2 -1.56
Cefroxadine 0.78 1.56 1.56| 0.39-1.56
E. coli Cefotiam 0.2 0.2 0.39| 0.1 -1.56
CEX-sensitive Cephalexin 6.25 12.5 12.5 6.25-25
(98) Cefaclor 1.56 3.13 3.13| 0.78-25
Cefroxadine 6.25 6.25 12.5 3.13-50
E. coli Cefotiam 0.78 1.56 3.13] 0.2 -6.25
CEX-resistant Cephalexin 50 >100 >100 12.5 ->100
(14) Cefaclor 25 >100 >100 3.13->100
Cefroxadine 50 >100 >100 6.25->100
C. freundii Cefotiam 0.78 100 >100 0.1->100
(75) Cephalexin >100 >100 >100 6.25->100
Cefaclor 50 >100 >100 0.78->100
Cefroxadine | >100 >100 >100 3.13->100
K. pneumoniae Cefotiam 0.2 0.39 0.78 |=0.05-6.25
(68) Cephalexin 6.25 6.25 12.5 3.13-50
Cefaclor 0.78 3.13 6.25| 0.39-50
Cefroxadine 3.13 6.25 12.5 1.56-50
E. cloacae Cefotiam 0.78 25 >100 =0.05->100
(71) Cephalexin >100 >100 >100 1.56->100
Cefaclor 50 >100 >100 1.56->100
Cefroxadine 50 >100 >100 0.39->100
P. vulgaris Cefotiam 25 50 100 0.39->100
(74) Cephalexin >100 >100 >100 6.25->100
Cefaclor >100 >100 >100 0.78->100
Cefroxadine | >100 >100 >100 12.5 ->100
P. mirabilis Cefotiam 0.78 1.56 3.13| 0.2->100
(82) Cephalexin 25 25 50 6.25->100
Cefaclor 1.56 3.13 3.13| 0.39->100
Cefroxadine 12.5 25 25 3.13->100
P. retigerii Cefotiam 0.2 0.78 0.78 | =0.05-25
(54) Cephalexin 50 >100 >100 6.25->100
Cefaclor 25 100 >100 0.78->100
Cefroxadine 25 100 >100 3.13->100
P. stuartii Cefotiam 0.2 3.13 6.25 | =0.05-100
(34) Cephalexin 50 100 >100 1.56->100
Cefaclor 25 100 100 0.39->100
Cefroxadine 25 100 100 0.78->100
M. morganii Cefotiam 0.78 12.5 50 0.1->100
(77) Cephalexin >100 >100 > 100 50->100
Cefaclor >100 >100 >100 25->100
Cefroxadine | >100 >100 >100 25->100
H. influenzae Cefotiam 0.78 0.78 0.78 | 0.39-1.56
(71) Cephalexin 12.5 25 25 6.25-50
Cefaclor 3.13 6.25 6.25 1.56-12.5
Cefroxadine 12.5 25 25 6.25-50

a) Agar dilution method using a bacterial suspension of 10° CFU/ml.
MIC,y MICqy and MIC,, represent the concentrations required to inhibit the
growth of 50, 80 and 90% of the number of strains tested, respectively.
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Table 3 Susceptibility of 73 clinically isolated strains of Staphylococcus aureus to cefotiam and refer-
ence cephalosporins

. MIC (zg/ml)
Antibiotic
<0.05| 0.1 0.2 0.39| 0.78| 1.56 | 3.13| 6.25| 12.5 25 50 100 | >100
Cefotiam 1 1 5 37 26 3
Cephalexin 1 1 10 39 20 2
Cefaclor 1 1 9 35 21 6
Cefroxadine 2 5 31 25 10

Table 4 Susceptibility of 38 clinically isolated strains of Streptococcus pyogenes to cefotiam and refer-
ence cephalosporins

o MIC(zg/ml)
Antibiotic ;
<0.05| 0.1 0.2 | 0.39]0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
Cefotiam 36 1 1
Cephalexin 13 23 1 1
Cefaclor 37 1
Cefroxadine 36 1 1

Table 5 Susceptibility of 36 clinically isolated strains of Streptococcus pneumoniae to cefotiam and

reference cephalosporins

o MIC(ug/ml)
Antibiotic
<0.05| 0.1 0.2 | 0.39| 0.78| 1.56| 3.13| 6.25 | 12.5 25 50 100 | >100
Cefotiam 5 21 10
Cephalexin 1 3 32
Cefaclor 2 16 17 1
Cefroxadine 1 17 18

Table 6 Susceptibility of 98 clinically isolated strains of cephalexin-sensitive Escherichia coli to

cefotiam and reference cephalosporins

MIC (ug/ml)
Antibiotic
=0.05| 0.1 0.2 0.39| 0.78] 1.56| 3.13| 6.25| 12.5 25 50 100 | >100
Cefotiam 27 54 11 4 2
Cephalexin 60 34 4
Cefaclor 20 42 25 10 1
Cefroxadine 34 47 16 1
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Table 7 Susceptibility of 14 clinically isolated strains of cephalexin-resistant Escherichia coli to
cefotiam and reference cephalosporins

MIC (ug/ml)
Antibiotic
<0.05| 0.1 0.2 |1 0.39|0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
Cefotiam 1 4 2 5 1 1
Cephalexin 2 3 3 3 3
Cefaclor 3 3 4 1 3
Cefroxadine 2 2 2 4 1 3

Table 8 Susceptibility of 75 clinically isolated strains of Citrobacter freundii to cefotiam and reference

cephalosporins
) MIC (xg/ml)
Antibiotic
<0.05| 0.1 0.2 0.39| 0.78| 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
Cefotiam 1 4 17 18 3 1 3 17 11
Cephalexin 1 4 5 12 10 43
Cefaclor 1 1 4 8 9 11 5 2 34
Cefroxadine 1 4 11 7 12 2 38

Table 9 Susceptibility of 68 clinically isolated strains of Klebsiella pneumoniae to cefotiam and refer-
ence cephalosporins

o MIC (ug/ml)
Antibiotic
<0.05| 0.1 0.2 | 0.39| 0.78 | 1.56 | 3.13| 6.25| 12.5 25 50 100 | >100
Cefotiam 1 15 31 12 5 2 1 1
Cephalexin 24 36 5 2 1
Cefaclor 14 33 7 6 4 2 1 1
Cefroxadine 2 39 19 2 5 1

Table 10 Susceptibility of 71 clinically isolated strains of Enterobacter cloacae to cefotiam and refer-
ence cephalosporins

. MIC (ug/ml)
Antibiotic
<0.05| 0.1 0.2 0.39| 0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
Cefotiam 1 4 20 14 6 5 4 2 2 1 2 10
Cephalexin 1 1 1 12 13 6 37
Cefaclor 2 2 1 18 9 8 8 23
Cefroxadine 1 1 3 15 10 9 14 18
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Table 11 Susceptibility of 74 clinically isolated strains of Proteus vuligaris to cefotiam and reference

cephalosporins
MIC (ug/ml)
Antibiotic
<0.05| 0.1 0.2 [0.39]0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
Cefotiam 3 3 6 3 9 9 13 17 7 4
Cephalexin 1 4 1 5 4 59
Cefaclor 1 4 1 1 1 2 7 57
Cefroxadine 4 4 1 3 62

Table 12 Susceptibility of 82 clinically isolated strains of Profeus mirabilis to cefotiam and reference

cephalosporins
MIC (ug/ml)
Antibiotic 18
<0.05| 0.1 0.2 0.39| 0.78| 1.56| 3.13| 6.25 | 12.5 25 50 100 | >100
Cefotiam 5 26 22 19 2 1 1 1 5
Cephalexin 1 31 37 5 1 7
Cefaclor 1 2 50 20 2 7
Cefroxadine 1 8 57 8 1 7

Table 13 Susceptibility of 54 clinically isolated strains of Providencia rettgeri to cefotiam and referen-
ce cephalosporins

MIC (ug/ml)
Antibiotic
<0.05| 0.1 0.2 10.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
Cefotiam 10 11 14 8 6 1 2 1 1
Cephalexin 4 3 8 14 8 17
Cefaclor 1 4 1 5 12 9 7 7 8
Cefroxadine 3 13 9 12 6 8

Table 14 Susceptibility of 34 clinically isolated strains of Providencia stuartii to cefotiam and referen-
ce cephalosporins

MIC (g/ml)
Antibiotic
<0.05| 0.1 0.2 10.39 |0.78 |1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
Cefotiam 1 4 12 6 2 1 4 1 1 1 1
Cephalexin 1 3 6 9 7 5
Cefaclor 2 2 1 10 6 4 7 2
Cefroxadine 1 1 1 4 6 9 4 5 3
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Table 15 Susceptibility of 77 clinically isolated strains of Morganella morganii to cefotiam and refer-
ence cephalosporins

) MIC (1ig/ml)

Antibioti

RN T 005] 0.1 | 0.2 ] 0.39] 0.78] 1.56 | 3.13 | 6.25 | 12.5 | 25 | 50 | 100 | >100
Cefotiam 1 | 4 | 25 | 14| 7 | 3 | s 1 | 2 | s 2 2
Cephalexin 1 3 73
Cefaclor 1 3 1 72
Cefroxadine 1 2 74

Table 16 Susceptibility of 71 clinically isolated strains of Haemophilus influenzae to cefotiam and
reference cephalosporins

. MIC (ug/ml)
Antibiotic
<0.05( 0.1 0.2 {0.39 |0.78 | 1.56 | 3.13 | 6.25 | 12.5 25 50 100 | >100
Cefotiam 6 60 5
Cephalexin 14 42 11 4
Cefaclor 5 44 21 1
Cefroxadine 11 45 12 3

100

50

Cumulative percent of strains inhibited

0.013 0.05 0.2 0.78 3.13 12.5 50 >100
MIC (ug/ml)

—— Cefotiam, === Cephalexin, —-— Cefaclor, ----—Cefroxadine
Fig.2 Comparative activities of cefotiam and

reference cephalosporins against 73
clinical isolates of Staphylococcus aureus
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Cumulative percent of strains inhibited

Cumulative percent of strains inhibited

MIC (ug/ml)

—— Cefotiam, —=——Cephalexin,—-— Cefaclor, ---—Cefroxadine

Fig.3 Comparative activities of cefotiam and
reference cephalosporins against 38
clinical isolates of Streptococcus pyogenes
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0.013 0.05 0.2 0.78 3.13 12.5 50 >100
MIC (ug/ml)
—— Cefotiam, === Cephalexin, —-—~Cefaclor, ==---- Cefroxadine

Fig.4 Comparative activities of cefotiam and
reference cephalosporins against 36
clinical isolates of Streptococcus
preumoniae
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Fig.5 Comparative activities of cefotiam and
reference cephalosporins against 98
clinical isolates of cephalexin-sensitive
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Fig.6 Comparative activities of cefotiam and
reference cephalosporins against 14
clinical isolates of cephalexin-resistant
Escherichia coli
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100
50 —
0 T T
0.013
MIC (ug/ml)
—— Cefotiam, ——— Cephalexin, —-—Cefaclor, =-----Cefroxadine
Fig.7 Comparative activities of cefotiam and
reference cephalosporins against 75
clinical isolates of Citrobacter freundii
100 —
50 —
0 I T l

0.013 0.05 0.2 0.78 313 125 50  >100
MIC (ug/ml)

—— Cefotiam, — == Cephalexin,—-— Cefaclor, ==---- Cefroxadine
Fig.8 Comparative activities of cefotiam and

reference cephalosporins against 68
clinical isolates of Klebsiella pneumoniae
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Cumulative percent of strains inhibited

Cumulative percent of strains inhibited

100
50
.
e
0.013 0.05 0.2 0.78 3.13 12.5 50
MIC (ug/ml)
—— Cefotiam, —— — Cephalexin,—-—Cefaclor, =----- Cefroxadine
Fig.9 Comparative activities of cefotiam and
reference cephalosporins against 71
clinical isolates of Enterobacter cloacae
100 —
J
50—
R i
0.013 0.05
MIC (ug/ml)
— Cefotiam,=—— Cephalexin, —-— Cefaclor, ---—Cefroxadine

Fig. 10 Comparative activities of cefotiam and
reference cephalosporins against 74
clinical isolates of Proteus vulgaris
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Cumulative percent of strains inhibited

Cumulative percent of strains inhibited

CHEMOTHERAPY
100
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0.013 0.05 0.2 0.78 3.13 12.5 50 >100
MIC (ug/ml)
—— Cefotiam, ———Cephalexin,—-— Cefaclor, ----=Cefroxadine
Fig. 11 Comparative activities of cefotiam and
reference cephalosporins against 82
clinical isolates of Proteus mirabilis
100
50 —
0
MIC (ug/ml)
—— Cefotiam, === Cephalexin, =—-—Cefaclor, ==-== Cefroxadine

Fig.12 Comparative activities of cefotiam and
reference cephalosporins against 54
clinical isolates of Providencia retigeri
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Fig. 13 Comparative activities of cefotiam and
reference cephalosporins against 34
clinical isolates of Providencia stuartii
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Fig.14 Comparative activities of cefotiam and
reference cephalosporins against 77
clinical isolates of Morganella morganii
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Fig. 15 Comparative activities of cefotiam and
reference cephalosporins against 71
clinical isolates of Haemophilus
influenzae

$0.050.1 0.2 0.390.7815631362512.5 25 50 100 >100
Cefotiam (ug/ml)

500501 0.2 0390.781.563136.25 12.5 25 50 100 >100
Cefotiam (ug/ml)

Fig.16 Correlation of MICs of cefotiam and cephalexin or cefaclor against Sta-

phylococcus aureus
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Fig. 17 Correlation of MICs of cefotiam and cephalexin or cefaclor against Strep-
tococcus pyogenes
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Fig. 18 Correlation of MICs of cefotiam and cephalexin or cefaclor
against Streptococcus pneumoniae
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Fig. 19 Correlation of MICs of cefotiam and cephalexin or cefaclor
against cephalexin-sensitive Escherichia coli
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Fig. 20 Correlation of MICs of cefotiam and cephalexin or cefaclor
against cephalexin-resistant Escherichia coli
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Fig. 21 Correlation of MICs of cefotiam and cephalexin or cefaclor
against Citrobacter freundii
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Fig. 22 Correlation of MICs of cefotiam and cephalexin or cefaclor
against Klebsiella pneumoniae
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Fig. 23 Correlation of MICs of cefotiam and cephalexin or cefaclor
against Enterobacter cloacae
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Fig. 24 Correlation of MICs of cefotiam and cephalexin or cefaclor
against Proteus vulgaris
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Fig. 25 Correlation of MICs of cefotiam and cephalexin or cefaclor
against Proteus mirabilis
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Fig. 26 Correlation of MICs of cefotiam and cephalexin or cefaclor
against Providencia rettgeri
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Fig. 27 Correlation of MICs of cefotiam and cephalexin or cefaclor
against Providencia stuartii
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Fig. 28 Correlation of MICs of cefotiam and cephalexin or cefaclor
against Morganella morganii
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Fig. 29 Correlation of MICs of cefotiam and cephalexin or cefaclor

against Haemophilus influenzae

REFBOBERICHT LT CTM 2 ftFl & DB ViRE
HERLID, BERREEH N L T3 tE & F%53
» o7z (Table 6~15, Fig. 5~14, 19~28), H.
influenzae WXL CTM & CCL X9 4fELLE,
CEX, CXD & » 16 LA LBV REHETRL, 1.56
ug/ml TRTOEKOREE2MILL 72 (Table 16,
Fig. 15, 29),

3. REEH

CTM i S. aureus WXL 0.39 ug/ml (MIC) LA

ETHs 2 BEEAEZRL, 8KEZ: CEEY
WY L7 (Fig. 30), ZDEETIX CCLiZ CTM &
FREOKREIER 25 L7228, CEX, CXD 358
TH>72, CTM 12 0.78 ug/ml T 0.39 ug/ml &
RREOREIER 2R L7223, 1.56 ug/ml Tid ¥tz
L, REERRCPHEBL S, BEONERSIIM
DEFTRASNIE M oT, —H E. coli WXL T
2 0.1 ug/ml(1/2 MIC) LAETER & » 2 B EEMA %
WUT:H, HE62v L 8 EERIE L b BROBRM
VR 51Tz (Fig. 31), MHITIZEREZNEHEE & b
KHEHNZBEE CTM LY EL, CEX 6.25 ug/
ml Bk, CCL1.56 ug/ml LAk, CXD3.13 ug/ml
BLETH o7, BEEHO BRI AT L REC
Av NIz,

4, BHEER

CTM i S. aureus =5t L 0.39 ug/ml (MIC) 2
BOUTEOMIEABENRY L, BEEIDLH, 2
hWALDBETHEEIEES Wb o7, fiFlT

i& CEX Ti% 1.56 wg/ml LA, CCL T 0.39 ug/
ml LAk, CXD Tid 0.78 ug/ml A £ THEE I tH
L7:BENA SN (Fig. 32)e —HA E. coli Tl
0.39 ug/ml 2MIC) BAET CTM BEWZIGL TH
BEOBLHBED shiz, HFATIBEORI LB
ZEEIX CTM L9 E<, CEX TREBRRSEE
D 50 ug/ml OAHT, CCL Ti3 6.25 ug/ml LAE,
CXD Tix12.5 ug/ml ULTBEORL 2V &L
Z L7 (Fig. 33),
5. BEARE~ Y 2128 F 5 BREpHEME
CTM-HE BV IhOEKROBEEARGR~ Y 212
BWT Y CTM Din vitro BN % L KB T %58
WEIHEZIR R R L 2. MENIC Y T LABHERSR
TACBOTRMF L EED, PRHI3HRTH-
R, 77 LABRMEBRET Y AICB L TIIMFEIL D
ELCBORMEMNA SN (Table 17), S. aureus
308A-1 B XU S. pyogenes E-14 B~ 7 212 B>
T CTM-HE O EZIR IMEI & D Fr>7248, S,
prneumoniae type 1 BN L TIZMFI L b @ %h
R%RL1, K pneumoniae DT-S B LU P
mirabilis IFO 3849 B#iZxfL CTM-HE & CCL
EDIZIZRFOPERERL 7288, b BEERRY
YTV AWBIT S CTM-HE O%Ri3fiF L bz L
{i@» o7z, BT CEX @ MIC #5100 ug/ml LAk
TH o7z E coli TN1459, S. marcescens TN66,
M. morganii GN5278 BHZxt3 5 CTM-HE %)
RIZLVELLENT L,



100

CHEMOTHERAPY

DEC.

1988

Cefotiam (MIC : 0.39ug/ml)

Cephalexin (MIC : 0.78ug/ml)

Oug/ml

\\ b .
\\ Sooug/ml ot
\! \\ -

N

>

N 1-56ug/ml
3.134g/ml
6.25ug/ml ==

10° 4 Oug/ml 10° -
0.1yg/r_n]
wH T 107 4
el 0.2ug/ml
. NG R ST L E
SO 1.56ug/ml
. \ 2 UE . |
10 N TS 10
- 0.78
] 0.39xg/ml \.b\ug/ml |
i
10° 4 10°
10! A 10
- Vd /7
\E {' L} T T T T fl
2 01 2 4 6 8 0
&)
80
2
§ Cefaclor (MIC : 0.39xg/ml)
3
L5
)
I
> 10° 10°

107

10°

10°

10

107 4

(o2

Cefroxadine (MIC : 0.78ug/ml)

~

~
'~ ~
s | ~
10 "‘};\\\\\Oﬂihg/ml
3 2 -— —
10 6.25ug/ml <=
1.56ug/ml
Iol r
L L ’l’ﬁ"' T L) v L LA
6 8 001 2 4 6 8

Time (hours)

Fig. 30 Bactericidal effect of cefotiam and reference cephalosporins on Staphylococcus aureus FDA

209P
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Fig. 31 Bactericidal effect of cefotiam and reference cephalosporins on Escherichia coli NIH]J JC-2



102 CHEMOTHERAPY DEC. 1988

Cefotiam (MIC : 0.39xg/ml)

100 Opg/ml
0.1 1
o A —
ol LT 0.24g/ml ______—-
| Drug addition fo=====SS 7=~~~ "
= ~- 1.56g/ml
40+ 0.39ug/ml e,
==
20 0.78ug/ml
0 T T T T T T T T T T LI
0 2 4 6 8 10 12
Cephalexin (MIC : 0.78xg/ml)
100
] Oug/ml
80
60 tion o O-T8ug/ml e
Drug addition /7 mceeeemmnmaccamceonemame=™"
il g 1.564g/ml
40 I~ S~ T
/RN 3. 13ug/m
20 6.25ug/ml SNTwree T —
> 4 T —
= 12.54g/ml
g 0 7 T T T 1 T I ! |
S 0 2 4 6 8 10 12
5
qt’) Cefaclor (MIC : 0.39xg/ml)
& 100 Oxg/ml
80
| Ry 0.2ug/ml
S g
40 N -0 3%ug/ml
O ———
20 \.\0.78,ug/m1
4 N
1.56xg/ml
0 f T T T T T T T T T T T
0 2 4 6 8 10 12
Cefroxadine (MIC : 0.78yxg/ml)
100 0ug/ml
80
607 Drug addition
40 N 0.78xg/ml
==\~\\~‘ -----------------------
20 §~:;\~T_\‘_3;;.-___-_=._
1.56-12.5ug/ml e
0 L L I A o
0 2 4 6 8 10 12

Time (hours)

Fig. 32 Bacteriolytic effect of cefotiam and reference cephalosporins on Staphylococcus aureus FDA
209P
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Fig. 33 Bacteriolytic effect of cefotiam and reference cephalosporins on Escherichia coli NIH] JC-2
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6. S. aureus BRE~ 7 2B T BHER

S. aureus 308A-1 ZEEIRPNC ARG L, BEH 1 KR
BBLIUOU%IAMIB 26, 7 EEAEFEO%
L1, BERTREOBRESB L UVBNEHEA
ELT, EFEEE a2 bu— L TIRSELBPID~
T ARENBRE SN, FHK 10° CFU/kidney D
BoEREN7c, CTM-HE 58 T3 39.1 BL U
156 mg/kg BEX 7 AW BLTBEREDHRIIE
ETH-o705 39.1mg/kg &5~ 7 ATk 10 fl
2fl» 6, 156 mg/kg HBE TV AWZBWVT 3/104
ErEIR&ENn:, CEXBLUCCLESEYVAKB
BT EROERERL, BRERMEE L #EINE
DRI A~8BDEMND o 12, B & h OB
Lx¥EEE L7z CDs i¥ CTM-HE 96.3 mg/kg,
CEX 63.3mg/kg, CCL 74.3mg/kg THbH, 3E

KB icZx R o7 (Table 18),
7. K. pneumonige W &k HFRIB[BEFTVALE

J BIEESE

=g 30 BFE% X » CTM-HE, CEX 8 XU CCL
% 1H3E, 7 AMEOKRE L, BREH CIRR
3HBETICLBINFTLEL 2, CTM-HE HBEET
12 50 mg/kg U EDBREETHEHUELED Y 254
L, 200mg/kg AEOREETIRER L) IBD
AP THARNEEBORSEEIRDS N
(Table 19), —/ CEX 8 & U CCL ieEHTIZ%
n#FN 400 mg/kg H 5 V> id 200 mg/kg BAE T
BO~ 7 ABER LY, BREELHEME L THH
NEBE DM AN b o, EBRELEEC
X7z SDs & CTM-HE 37.5mg/kg, CEX 467
mg/kg, CCL 151 mg/kg TH Y, MALEHORY

Table 17 Protective effect of cefotiam hexetil and reference cephalospor-
ins against experimental intraperitoneal infection in mice®

Organism
(Challenge dose)

Cephalosporin

MIC?

EDs, (mg/kg)® (ug/ml)

S. aureus 308 A-1
(108 CFU/mouse) Cephalexin
Cefaclor
Cefroxadine
S. pyogenes E-14
(105 CFU/mouse) Cephalexin
Cefaclor
Cefroxadine
S. pneumoniae Type 1
(102 CFU/mouse) Cephalexin
Cefaclor
Cefroxadine
E. coli O-111
(105 CFU/mouse) Cephalexin
Cefaclor
Cefroxadine
E. coli TN1459
(10* CFU/mouse) Cephalexin
Cefaclor
Cefroxadine
C. freundii TN518
(10 CFU/mouse) Cephalexin
Cefaclor
Cefroxadine
K. pneumoniae DT-S
(105 CFU/mouse) Cephalexiin
Cefaclor
Cefroxadine
E. cloacae TN618
(10° CFU/mouse) Cephalexiin
Cefaclor
Cefroxadine

Cefotiam hexetil

Cefotiam hexetil

Cefotiam hexetil

Cefotiam hexetil

Cefotiam hexetil

Cefotiam hexetil

Cefotiam hexetil

Cefotiam hexetil

—

4.8 (11.8-18.5) .78
5.91 (4.65-7.36)

1.79 (1.42-2.24)
3.42 (2.71-4.26)
1.04 (0.845-1.27)
1.91 (1.58-2.29)
0.489(0.398-0.603)
0.671(0.567-0.796)
3.17 (2.39-4.06)
7.4 (44.0-75.9)
1
8
0
7
1
3

O

.8 (9.29-15.3)
.13 (6.28-10.4)

.492(0.392-0.604)

WO WO HFOWO OO0 HO O
[\~]

.07 (5.90-8.48) 13
.13 (0.914-1.37) 78
.80 (3.10-4.67) 13
2.66 (2.16-3.27) 0.78
288 (224-421) >100
56.6 (46.8-68.2) 50
56.7 (46.4-68.7) 50
3.94 (3.26-4.76) 0.39
86.2 (72.1-103) 50
23.2 (19.0-28.3) 12.5
20.4 (16.8-24.6) 50
2.12 (1.76-2.58) 0.1
13.6 (11.2-16.7) 6.25
1.54 (1.31-1.81) 0.39
8.60 (7.29-10.2) 3.13
1.96 (1.64-2.35) 0.39
12.3 (10.3-14.5) 12.5
3.53 (2.93-4.29) 12.5
4.94 (4.20-5.81) 3.13
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Table 17-continued

Organism . o MIC®

(Challenge dose) Cephalosporin EDs, (mg/kg) (ug/ml)

S. marcescens TN66 Cefotiam hexetil 5.82(4.76-7.10) 3.13
(10*° CFU/mouse) Cephalexin 76.7 (65.1-90.5) | >100
Cefaclor 26.2 (21.5-31.8) >100
Cefroxadine 30.9 (25.8-37.1) | >100

P. mirabilisIFO 3849 Cefotiam hexetil 3.14(2.52-3.94) 6.25
(10° CFU/mouse) Cephalexin 37.0 (30.6-44.8) 50

Cefaclor 3.21(1.18-15.6) 6.25
Cefroxadine 47.2 (38.2-58.5) 25

M. morganii GN5278 Cefotiam hexetil 13.7 (11.1-16.7) 0.39
(10° CFU/mouse) Cephalexin >800 >100
Cefaclor 752 (592-1198) >100
Cefroxadine >800 >100

a) Mice were infected intraperitoneally with S. puneumoniae suspended in
Trypticase Soy broth and with other organisms suspended in 5% mucin.
Cephalosporins were administered orally at 0 and 4 h after infection for S.
pneumoniae and immediately after infection for other organisms.

b) EDs, values were calculated by the probit method from the survival rate on
day 5 after infection. Figures in parentheses indicate 95% confidence

limits.

¢) MIC values were determined with a bacterial suspension of 10° CFU/ml.
The value for cefotiam hexetill is the MIC of cefotiam.

{tR»5KkD7: CDsid CTM-HE 161 mg/kg,
CEX BLU CCL & b12800mg/kg LAETH Y,
CTM-HE Bf# L DE L S BOEBEMEER LT,
8. P. mirabilis \Z & BREBEE~ 7 AIB T 5K

BHR

By 3 H#%» o CTM-HE, CEX, CCL ¥ 1H 3
B, 5 HEMEORES LT, BT AL 3K
R2FIDRFH & >10°CFU/ml D, B8 BEIC
REFIOBEMNES L UB o o K247 10 B8 L 110
DRERESEIR & h 7z, CTM-HE BWERTIX 12.5
mg/kg DEDREETEML LD~ ZORSP B
LSUBMENERSERELEL . Lr L BRORKE
BIZWAR L7 <, 50mg/kg U EDRSETHEEK
UED=w 2 CEOBRMILIED >t (Table
20), —% CEX 8 & U CCL TR EHI L
DETERMALL 208, BMES L CENERIEE
—RBEFEBHS TR, $HEEDRED
CTM-HE k&L%o, BENERORML
Rxig@icRko 72 CTM-HE, CEX 8 & U CCL #
hEND CDs RTIZ0.73, 12.5, 12.5 mg/kg,
BEBEBE T3 4.42, 166, 148 mg/kg, B Ti¥13.7,
151, 282 mg/kg TH o1z,
9. BEMEB X URBWONEN

CTM-HE 58O+ H 2 »idRPRBEYS £
UERHEONE 1% BIE L 72 (Table 21), #AL
7o EEX CTM, E&EWHE] (A3-SCE-2174), &
WHEI (A*-CTM), EEYEN (tetrazole 15),
BB (lactone 1k, SCE-1685), &% M-1I
(SCE-1006) ¥ & U'fA#” M-1II (SCE-1136) T»
%,

t biZ CTM-HE %#&5%ORPICTSHMER
RHESh2RBWTH2 M-IBLU M-I
CTM XD RPHBORAENERLL, EEWHEI,
MV 5 & UVIE 100 ug/ml T bHEHN &R E 7 b

272,
* =3

LEMEERBY 7 70X KY) > THS cefotiam
(CTM) BBRTLAFERIN TV 2ERAKOFL
R THZ, FROROKORE BBl TEAR
LR, CTMO 2LV KU BE 1-v 7o~
FINAFYAINKREINATFSZFARETCIAT L
35 2oL D HILERINMESREE NS Z L R
RHL e, Zox X7 Vv{EEY, CTM-HERRE
05 & D /MBEIC B W T T AT LVERD AP0k 5>
AR, BWHATHSL CTM L2 hmb~BTL,
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Table 18 Protective effect of cefotiam hexetil, cephalexin and cefaclor on experimental
infection with Staphylococcus aureus 308 A-1 in mice®

Gross Bacterial
!esion recovery No. of bacteria® DO MICS
. Dose in from in Kidneys
Cephalosporin (mg/kg) | Kidney kidney (log CF L}I,/ tissue; (msgo/ kg) | (xg/ml)
(positive (positive mean+S.D.)
/total) /total)
Infected control 5/5 5/5 6.58+0.37
Cefotiam hexetil 0.61 3/5 5/5 5.89+0.55
2.44 9/10 10/10 6.25+0.37
9.77 5/10 9/10 4.78+1.40 96.3 0.78
39.1 1/10 10/10 3.67+1.29
156 0/10 3/10 2.68+0.86
Cephalexin 3.13 5/5 5/5 5.98+0.92
12.5 2/5 5/5 4.75+1.34 63.3 1.56
50 0/5 3/5 3.56+0.63
200 0/5 0/5
Cefaclor 0.78 5/5 5/5 6.45+0.39
3.13 10/10 10/10 6.16+0.38
12.5 2/10 10/10 4.82+1.03 74.3 0.78
50 0/10 7/10 3.06+0.76
200 0/10 0/10

a

N

Five-week-old CF# 1/Jbc female mice were infected intravenously with 2X10° CFU of the

organisms per mouse. Cefotiam-hexetil, cephalexin and cefaclor were administered orally at 1
h after infection and twice a day (9 a.m. and 5 p.m.)for 3 days beginning the day after

infection.

The kidneys were examined bacteriologically on the next day of completion of medication.

b
c)
d)

~

CDs,(50%

cefotiam hexetil is the MIC of cefotiam.

TAEEBADIT 51219,

CTM W77 LBHEB LU 7 7 ABME L,
BEOEOv7 7uARY »ElTH5 CEX, CCL,
CXD LV ENTTENERLI S 7 ARHE
TIMFILFHHREI L »R& L CEX it E.
coli, C. freundii, E. cloacae, P. vulgaris, M.
morganii B & U H. influenzae 253 % CTM @
MBEEEN T, L L CTM 3% & A%k E.
Jaecium B £ U P. aeruginosa \Z\ZERITH o7,

CTM O Z 0B IREER B L UBEE
RsuTbRah, ALY HEVRBETEHE,
BHEBASNK, CTM OB WHEE & B
lactamase WX ¥ % ZEM'® B & U'g-lactam FID
ER#ERI T H 5 Penicillin-binding Proteins & D
MEEOBEO LB EMNASMIENTWVDS,

2V ARV ERNBEECH T 2 EMR S

Numbers of bacteria in kidneys were calculated for positive kidneys only.
clearance dose) values were calculated by the method of Reed and Muench.
MIC values were determined with a bacterial suspension of 10° CFU/ml. The value for

L UHEEMRICBW TS CTM-HE & CTM O
BEMHERB L CTENLHRER L, BENER
ETIRY 7 ABHERSE~ 7 X2 BT CTM-HE
BHA ERFEL DL PRE BB THo72h, —F
77 LAEMERRICB VTR K. pneumoniae B &
U P. mirabilis BBz LT CTM-HE 8&U
CCL 2B RAZF0OHHERR 2 RL LUAR
CTM-HE OZE»3MEI L b LS »ITER TV
¥ CTM-HE OBh#I%h#E 1z CEX @ MIC #5100
pug/ml LED E. coli TN1459, S. marcescens TN
66, M. morganii GN5278 2 xf L&l L h Z L L &
N QRY A

CTM-HE D in vivo $1B DB T3 Z LY
TARAETIVREEICE W T bRE NIz, S aureus &
& 2 BRHEwxt L CTM-HE i CEX, CCL ki
REOMBERLI:e —F K. pneumoniae &5
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Table 21 Antibacterial activities of related compounds of cefotiam hexetil

M-I

3.13
3.13
6.25
1.56
0.2
12.5

12.5

0.05

12.5
50

0.05
0.05
0.78

>100

M-1I

0.78
0.78
1.56
0.2

0.05
3.13
1.56

0.1

3.13
12.5

0.2
0.2

0.39

>100

>100

>100
>100
>100

>100
>100

>100
>100

>100
>100
>100

>100

>100

>100

"MIC(ug/ml)

>100

>100

>100

>100

>100
>100

>100
>100

>100

>100
>100

>100

>100
>100

>100
>100
>100
>100

>100

>100

>100
>100

>100

>100

>100

>100

>100
>100

>100

>100
>100
>100

>100
>100

>100
>100

>100

>100

>100

>100

>100

>100

Cefotiam |Compound- I | Compound-1Il | Compound-V | Compound- VI

0.39
0.39
0.78

0.1

0.05
1.56

0.78
0.1

0.78
3.13
0.39
0.78
0.39

>100

Organism

S. aureus FDA 209P

S. aureus 308A-1
S. aureus 1840

E. coli
E. coli
E. coli

NIHJ JC-2
0-111

T7

IFO 12681

C. freundii
K. pneumoniae DT

E. cloacae IFO 12937

S. marcescens

IFO 12648

IFO 3988

P.vulgaris

IFO 3849

P. mirabilis
M. morganii

IFO 3168

P.aeruginosa U3l

Agar dilution method using a bacterial suspension of 10° CFU/ml

RS REIIE B & O P mirabilis 12 & 2 RERIIE
WBWT, CTM-HE i2 CEX, CCL £ WEn 7%
RET LI, TORMEIX CTM D in vitro HE1H
kL VER TS 2L, BXUROKRSHORIL
%, MPBECHGEECEATHI I LICLsLE
oMb, CTM-HE %t MZEOBSLEEED
X EERFIAME IR 60% T, Eh iR ORI
HERTCTMO AT AR AORS v I/ ThH3E T
ENHLOHICENTEY, ARETRELE-ENH
EANBRICORMEND Z LM N S,
(WF7EHAR S.59.5~S.61.1)
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IN VITRO AND IN VIVO ANTIBACTERIAL
ACTIVITIES OF CEFOTIAM HEXETIL
A NEW ORALLY ACTIVE CEPHALOSPORIN

MASAHIRO KONDO, ToMOYUKI IwAHI, MASAFUMI NAKAO, YUJI IIZAWA,
TAKAKO NAITO, RYyoco HAvAsHI and AKIRA IMADA
Central Research Division, Takeda Chemical Industries, Ltd.,
2-17-85 Juso-honmachi, Yodogawa-ku, Osaka 532, Japan

Cefotiam hexetil (CTM-HE) is the 1-cyclohexyloxycarbonyloxyethyl-ester of cefotiam (CTM) ,
a widely used parenteral cephalospolin. The i vitro antibacterial activity of cefotiam and the in vivo
activity of CTM-HE were evaluated and compared with those of cephalexin (CEX) , cefaclor (CCL)
and cefroxadine (CXD) .
1. CTM (the active form of cefotiam hexetil) had a broad antibacterial spectrum against gram-
positive and gram-negative organisms and the antibacterial activity of CTM was superior to those of
other orally active cephalosporins. Especially, CTM showed high activity against CEX-resistant
Escherichia coli, Citrobacter freundii, Enterobacter cloacae, Proteus vulgaris, Morganella morganii, and
Haemophilus influenzae, against which other cephalosporins were weakly active.
2. CTM was strongly bactericidal and bacteriolytic against Staphylococcus aureus and E. coli at the
MIC levels. CTM was especially more active against E. co/i than CEX, CCL and CXD.
3. CTM-HE protected well against lethal intraperitoneal infections in mice caused by a variety of
gram-positive and negative bacteria ; the activity against gram-negative bacteria was noteworthy.
4. CTM-HE was more effective than CEX and CCL against respiratory tract infection caused by
Klebsiella pneumoniae DT-S and urinary tract infection caused by Proteus mirabilis IFO 3849 in mice.



