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1) EsMs95

Staphylococcus aureus FDA 209-P, Staph. aureus
FEB#k, Bacillus subtilis ATCC 6633, Escherichia
coli NIHJ JC-2 & XORE A BE D Staph. aureus 33
¥k E.coli 108k, fEEASMED Klebsiella 428k, FL
{ Enterobacter cloacae 37k, HEHFH D Proteus
mirabilis 58k, Proteus inconstans, Proteus rettgeri,
Proteus morganii, Pseudomonas aeruginosa % 4 ¥,
Vibrio parahaemolyticus 3 ¥Rz o\T H &{L%E
FoFge X v MIC e, RIS FORF 2
17v, 7g¥k CET, CER & oOXXMiH: b #a Lic,
2) PRNCHEEELETRYF

) BEEREOKE

Staph. aureus 209-P %5 X O* E.coli NIHJ JC-2
FY T VAT 3y GRBED OI8RMBEERY K
U (BB 2X10° cells/ml), = hEWEERAERE T
1062% R L, HI agar (Difco) % F\~T spot iz T

MIC Z#lE LCEERFED MIC ik X I¥THE %
B L

i) QEmEto pH oFg

HI agar ®» pH % 5, 6, 7, 8 91, bV TS+ VY
A4 74 a v TRiiE#E Ui Staph. aureus 209-P s L O°
E.coli NIHJ JC-2 #F\T pH o MIC fics X I
THERBH L
3) REEAOWKE

PV T VA TA 7 v EHWT Staph. aureus 209-P
¥ X O E.coli NIH] JC-2 2{E{REE:F L, Staph. aureus
DB AIIH 6 BERIE, E.coli OBE1IH SEERIHE O xt
g T CEC, CET o+« DBE Y Nk, MM
EE% biophotometer (R FI2EE % TN-112D) »
WTHIE Lo
1) CEC oRTEH

CEC £ X0* CET % pH 3, 5, 7, 9, 11 ® buffer
(pH 3, 5 k7 =vEER, T3V vER, 9 1XRM
5% buffer 2 {#f) i 10 ug/ml OWEECHEME L, 4°Cs
X0 37°C wikiE, 4R —RRE M e L
=18, B.subtilis ATCC 6633 DT EHRAEE LT
cylinder T CTHIEEEZ B L,
5) CEC of§feMaiE

CEC ¥ X0t CET %% 4 ® pH o© buffer ic %%
L, 4°C 38 X0 37~40°C B, HEEEY»HER X
UXBEES (G15nm) ZHAWTHE L, FhiE
YEOBF DI, spot film GRFYLE, vV »7w)
BHWEHBI RN T7 4 2 ToT

2 R B M

1) HIBARZ IS4
CEC, CET, CER, CEG % Xt CEX o standard

Table 1 Antibacterial spectrum of cephalosporin derivatives

" peies —2% | cEC CET CER CEG CEX
Staph. aureus 209-P 0.39 =0.19 =0.19 1.56 3.13
Staph. aureus TERAJIMA 0.78 =0.19 =0.19 1.56 6.25
B. subtilis ATCC 6633 =0.19 =0.19 =0.19 =0.19 0.78
E. coli NIHJ JC-2 12.5 25 6.25 12.5 25

MIC (pg/ml)
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strain 3% MIC 1% Tabld 1 @/RTEBY TH » 2) MRESAR

1o T Staph. aureus, B. sublilis w3yt LTI% FREOMED Staph. aureus 1woT MIC % BlEL
CET, CER Xx b CEC o#HEMNILRFHE <, CEG, iR, Fig. 1IRATEY THoloo ThbDMUBOE
CEX X v, LAL E.coli @ LTUTEDEITE B 0.78pug/ml LI Fod MIC #7711, CET, CER
BTl 7nds o oo LT s e 1~28BEH<L, CEG, CEX Xh2~
Fig. 1 Sensitivity distribution of Staphylococcus aureus to cephalosporin derivatives (35 strains)
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Fig. 2 Sensitivity distribution of Escherichia coli to cephalosporin derivatives (11 strains)
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Fig. 3 Sensitivity distribution of Klebsiella sp. to cephalosporin derivatives (42 strains)
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SEREB M ER LIS —VTHots
E.coli s\ ~Ti3 Fig. 2 iRt X 5 064250 Bk Klebsiella wwis\~Tit Fig. 3 i3 X 51c93% DR
12.5pg/ml, 2795 2% 25pg/ml, 995 7% 100 pg/ml TR BRH 12.5pg/ml LT MIC %R L, fid ceph-

FHPHIEXh, CET, CEX (iR LA % — v &R alosporin FHE LD I~28BEBWHTH »
L, CER Xxb2%&EeE, CEG kh18EBEBH 2 Ent. cloacae s\ ~Tix Table2 itird X 51 92% D

Table 2 Sensitivity distribution of Gram negative bacteria to cephlosporin derivatives

MIC (pg/ml)

Drugs 3.13 6.25 12.5 25 50 100 <100

Species (No. of strains)

CEC
CET 1
Entero. cloacae (37) CER
CEG 1 1
CEX

34
34
34

e )
-

CEC
CET 3
Proteus mirabilis CER

(5) | CEG 2 1
CEX

L R - NI ]

[\
—

CEC 1
CET
Proteus inconstans CER 1

(4) | CEG 1
CEX 1

CEC
CET
Proteus rettgeri CER

(4) | CEG
CEX

CEC
CET
Proteus morganii CER

(2) | CEG
CEX

CEC
CET
Pseud. aeruginosa CER

(4) | CEG
CEX

L A NN N Lo S W W w s w

CEC 1 2
CET 1 2
V. parahaemolyticus CER 1 1 1

(3) | CEG 2 1
CEX 3
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Bk 100 pg/ml LA k> MIC %R L, fitd ceph-
alospoin FF#E kL g% — v TH » f=o Proteus
mirabilis 5 #L$TXT 25pg/ml TREHHIE X H,
CET X v®E <, CER, CEG L 2ERHBTH -
tco V. parahaemolyticus 3 {E BB R I 2%,

CET, CER, CEG tRU-&2—v#&RKL, CEX kb
BV MIC {E% 7R Lo 7t¥s Proteus inconstans, Prot-
eus rettgeri, Proteus morganii, Pseud. aeruginosa
EERA BT TH 100 4g/ml LI ED MIC %R L,
Aftho> cephalosporin FF#ifh & 22 RiZFAD B RIgh - oo

Fig. 4 Cross sensitivity

Staphylococcus aureus 35 strains
MIC (pg/ml) MIC (ug/ml)
=100 =100
50 50
25 25
12.5 12.5
6.25 6.25
03,13 1 83. 13 1
01.56 1 ©01.56 1
0.78/ 7 [13 0.78|12 131
0.39(11},2 0.39] 8 1{2|1|1
=0.19 =0.19,|
£0.190.390.781.56 3.13 6.2512.5 25 50 2100 £0.190.390.78 1.56 3.136.2512.5 25 50 2100
" CET MIC (zg/ml) CER MIC (pg/m1)
Fig. 5 Cross sensitivity
Klebsiella 42 strains
MIC (pg/ml) MIC {g/ml)
=100 1 =100
50 1 50
25 1 25 1
12.5 115127 12.5 1|6]|13|4 1
6.25 1 61512 6.25 51611111
©v3.13 ©3.13
m m
ol.56 01.56
0.78 0.78
0.39 0.39
=0.19 =0.19,
£0.190.390.781.56 3.136.2512.5 25 50 2100 £0.190.390.78 1.56 3.13 6.2512.5 25 50 2100
CET MIC (pg/ml) CER MIC (pg/ml)
Fig. 6 Cross sensitivity
E.coli 11 strains
MIC (zeg/ml) MIC- (pg/ml)
>100 >100
100 1 100 1
50 50
25 1(1(1 25 1 2
12.5 3 4 12.5 1{3}3
6.25 6.25
03.13 ©3.13
O1.56 0 1.56
0.78 0.78
=0.39 =0.39
£0.390.78 1.563.136.2512.5 25 50 100>100 =0.390.781.56 3.136.2512.5 25 50 100 >100
CET MIC (pg/ml) CER MIC (pg/ml)
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3) 1HBSRAMR

Staph. aureus, E.coli, Klebsiella yz.-o\ T CEC
& CET, CER & oiHBIBIfR % #R5F LAcks Rl Fig. 4,
5, 6 DEYTHotco Staph. aureus 2 ¥\~ T CER
kext L MIC fE23E <, CEC i@t LEW MIC xR
LcEbk2 2, 3R»bhieh’, ot CEC & CET
CER ¢ o XmtE2i@n bhis,
4) BEERO MIC HlckLiTTEsE

Staph. aureus 209-P 3s X 0¢ E.coli NIH] JC-2 %
AUCTEEEEY LI T MIC HOZTH % Bt L
TofERY Table3 wiR3@ b TH B, Tichd Staph.
aureus DPEIEBEBOFBEIBLALRD bR
Z‘)‘of\:ﬁgy
HMET L, CEC il mMIFRD BRI

E.coli TIXBMERARMA T5 & MIC i

Staph. aureus 209-P ¥ X% E.coli NIHJ JC-2 %
Wt pH o852 RE L R, Table 4 i/R
T 5 mEfEeyT 5 CEC ofENIBERITcE
h, T VRITET L,

6) CEC oX&EER

Staph, aureus 209-P ¥ X0t E.coli NIHJ JC-2 ©
%35, CEC DEFEERAZHRE LR Fig.7, 8ic
ﬂ‘?ﬁbfﬁ%o Ficdb E.coli Tix MIC D 3
F‘?%E'Cﬁﬁf’?m#w&b'bht# 21RO L
W LIX Ui, Staph. aureus i LT dREFH
BEDHR, TOHBAITIT24RERE L EORTNIED S
hizd sz,

7) CEC omdi
ﬁh@ pH oObuffer 1w CEC, CET 2% L, 4%

5) TR0 pH OoREHICE XX HE IO 37°C KB U B. subtilis Vo3 2 o %8
Table 3 Effect of inoculum size on antibacterial activity of CEC
inoculum size 108 107 108 108 10¢
MIC Staph. aureus 209-P 0.78 0.78 0.78 0.78 0.19
Ceg/mD ™5 ot NIHJ JC-2 50. 12.5 12.5 6.25 6.25
Table 4 Effect of medium pH on antibacterial activity of CEC
pH 5 6 7 8 9
Staph. aureus 209-P <0.19 0.39 0.78 0.78 1.56
E.coli NIHJ JC-2 6. 25 12.5 25.0 25.0 50.0
MIC (pg/ml) )
Fig.7 Bacteriolytic effect of CEC to Staph. aureus
Staph. aureus F.D.A.209-P 37°C
2.0p ~7// —
1.0t o o
[ % 8%nctrol
s 5 GEG {:2r&/m!
0.5¢ 4 CEC 1.0
g 5 CET 0.5
& -6CET 1.0
g I
cn: faddition of
o

0.1f
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Fig.8 Bacteriolytic effect of CEC to E.coli NIHJ JC-2 37°C
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Fig.9 Antibacterial activities of CET & CEC
cylinder method. B.subtilis. ATCC 6633 37°C
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LB L, Fig.9, 1073 & 5 RN B bhic, T
feiob CEC % CET R LT7 P ) B TARRE
THh, 4£C T IECHEBEIMET Lic, BRIEE
T CET X h RPN LETIRD BB T 7 ) B
XYRETHD, T2RHEIOBBEDOTEEIBDLHR
too HEETIE 4°C TRIERETDH b, CET AR
BEZXR LI, 37°C wkiE LicBamtE, 740
BLICTRERETH D, TERTAN ) HEERE TIT24R
BITHRIE Lic, HiETD7T2RRMHKRIZ02%DTEE R R Lic
&Y, 37°C Tk pH o fJic 2223 53 CET
I OREETH -1

8) CEC JEOMKE

U v—-v

Standard;pH7
0h.

CEC #¥iw 37~40°C KB LIcH A BRI KRR
LT3z @D bhi, $Ticbb CEC BEy
40°C k@B LT 515nm CHRIELXHE LS A,
Fig.11 kR T X5 1 BE TR EAEER LW,
FRUSERICREE? ML, BRI BRIk
Sy 2L, —F CET, CER, CEG, CEX i&o\»
THRF LD, BRLEAIRDOREI o1, Itk
4C kW Tix8 Btk CEC BROER XA DL A
£hvo 1o

CEC s¥inE pH iw X bR, Table5 iRd
X 5 Cik &, pHS, 8 TRILE, pHG, 7
T#e, pHI U ETREBB~ERELYE L, Zh



VOL. 24 NO. 1 CHEMOTHERAPY 51

Fig.10 Antibacterial activities of CET & CEC
cylinder method. B.subtilis. ATCC 6633 4°C
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Fig.11 The coloring of cephalosporin derivatives xfL CET, CER TiXHHE~7 A1 VI TH T M
(40°C, dissolved 5mg of sample in 3ml of H;0) BERERE LT EY, FEXEDSLRD -0
0'55( %6 Lic CEC BHO A7 b 5 a12 Fig.12 Wi
0.50 BEYTHY, pH7 TiT 445nm ¥ X0 550nm FHEIC

peak % & OfiE»18 b h, pHS5 TiX 220 peak &
0.45 EL, pHI Ti% 550nm f3F ® peak %% L,
0.40 pH3, 11 TIAIRTOTIUIED b hich ol H
L7z CEC n@@7r=1r+275 21X Fig.13 0@ T
;go.ss Pt T 3°C kB L CEC BN L
€03 solvent A {cC 580 spot ZHRHISH, Z05 %12
g 1% CEC FEfk L Bbh, % i solvent front {}3K 1T
§0.25 #1T pink & violet @ spot 2FABOLhI, BEEL
30_20 7= CEC B¥ D n-butanol #ji#y%* solvent B THREE
Ltz A, 7TH#D spot &, 5% 10X CEC
0.15¢ Eitk L Bih, solvent A TIXHBETE ) » fo pink
0.10f & violet D spot HIBIREIC Y EERERR S hico
0.05 % <
#7 L\~ cephalosporin ##fkTdh 5 CEC OHEH
1 Staph. aureus &t L CET, CER X h %D,
Table 5 Coloration of CEC
Drage—21| 3 4 5 6 7 8 9 10 11
CEC N N P R R P BY LBY LBY
CET N N LBY LBY LBY LBY LBY LBY LBY
CER N N N N N N LBY LBY LBY

N : colorless P : pink R :red BY : brownish yellow LBY : light brownish yellow
Drugs : 5pg/ml, at 37°C, for 48 h.
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Fig.12 Spectrum of CEC
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Fig.13 TLC of CEC
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i~L, CET & R4 b EORMIHITED b R
ooy, E.coli OBFEIGMBETERHHBCH O
HOMIEIFED BRI, Ll CET TiX BRI 2
L3 CIRIEE RS 55D T, CET xb CEC ok
RREHIERLTH2H0EBbh3,

CEC 12 CEGV/g & L AR AR CHL B 1 433 in
L, 7A7 VI CEEIIMET Lice 2742
HTRLETHBIcHEBbh, FRCEC D715 )
MR CIXHENDOETIRE Lvots, 37C KB L
78, pH Onfilichsio 53 CET X HE DK
T2 1<, CEC B#i% CET Bicit LT, BEE,
pH Wi TH 5 L Bbhb, LiL 4C, pH7 04k

-

B ! Butanol :Carbon tetra chloride &
Methanol :Formic acid : Water==
8:8:2:1:1

0}

Ov

(0]

Ov

. dECext. ‘by CG'PG95 Lactone
BuOH from of
CEC(37°) desacegl

#HT Tk CEC, CET ofijic k%L, HLARL
CEC 0l HRETH -

CEC BRIMEBEEOBET ORI LT, 37~40C iz
BETS LRRECEFR TSN, ShEE, pH ki
BN, 4°C, he i 1BH#HLERTH D, HE
NoREEH®T CEC BIRIIGHBEFRCHRETE
b0 L#E% B, cephalosporin kD Iz DOV T
MARRELLI2D )3 CEX e EN7 4 h VPETT & b VEE
TieT 100°C w35 L REYETHERE L T
b, CEC iz o\~Tit MEYER-BRUNOT &3/
ROFFHET TRAPR buffer Tt L 7 b, ik,
DniE, Glactamase DRI I X > TRESH, £0D
HOEWEIRAD X 5 b ¥ErE T L HEL T
Do FEELIXZNEMERTS D TLC i X 5508% R
Htc, ZDRER, CEC 0¥y +ic MEYER-BRUNOT
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C1HN,0O; CGP 607
_ _n HO =
N=C" o “ogN=Cm Yon p—N
BDW5 CGP 695 » Rf Lizig—Z T 55 B D spot
FRELEN, thitcd 51 B L R A
b, BloWEE BB pink D spot ¥RBDI =5
Lo b ZELE 61X CEC kT rB BT
CGP 695 1fCitin, died &b 2HEEL, Li
o TRED CGP 695 ARSI DOER S FET
330 LEBbh, ThE oW TIESEILERFTSTF

ETH5,

—
N=C—CH,CONH,__ 4

Ngc-cmcomj:(s CONHy 4

N HOOC

0 \g\CHzOCOCHS I" . HN
COOH COOH

Cephacetrile

N=CH,CONH, CH=0 + 1240,

——— CGP695 -} 4H;0

L R

%% 51351 L\ cephalosporin F# s ThH 5 CEC
IZOWTHERRE, MEFRIRN LT, 2ED XK
HrBr.

1) Staph. aureus » CEC wxt3 3% MIC 47
0.78pg/ml = peak 2% b, CET, CER X b 1~2
&<, CEG, CEX k9 2~3Ex—VERL
t2o E.coli » MIC /r 7% 12.5pg/ml & peak 233
h, CET, CEX Li3ER U & —vxRLI, Kliebs-
iella DA 1L 12.5pg/ml 1@ peak 23H bH, CET 7t
> cephalosporin F#EAE XD 1 ~2FE\RZH
#~L, Enterobacter, Proteus inconstans, Proteus
morganii, Proteus rettgeri, V.parahaemolyticus @
MIC 47k CET LisiER U % —v&RL, Hi4%

EA B TNTA 100 pg/ml Bl ETH 5, Proteus
mirabilis ® MIC 13 CET X b ®=®E <, CER, CEG
LIZEA L 25pg/ml TH ol
2) CEC lffid cephalosporin gEiEfk & i Xt
HELFD LI,
3) CEC o Staph. aureus xiTHIEIIEEE
BOBELYZFinA, E.coli ORETEBER IR
DTB LHE LR LI,
4) CEC o#Eikgt pH @M <ML, 7
A VEITET L,
5) CEC ¥ Staph. aureus ¥ X 0% E.coli &4 L&
HR BB L1chs, E.coli TIX20BEIHEM» b EFE O
HFEHFRD B,
6) CEC HFHx7A7 )6 IOCRECHLARE T
HY, ¥l 4C THELLBAIFAIFED LR

CHOCOCH: . 7223, 37°C At CHREEBDOBFEAR DRI,

LicdisT CEC HFROBRAL 4°C, FiEfE °fF
5RETHBLEXD, vk, CEC BROE WA
it 2EmED B b0 LHEEI R,

coRBRIcHVWE CEC nREXGIENRSHES X
CHEFAFIF-—H|REEroRESH IO TSH
%,

BRCECHBS TS - ~HBAEESEE REET
#iE, PIXOCERCHBH LTS - cHMERKE F
WHTFRCEEORBERLET,

X B

1) hiRME=, fit: & B A AR cephalosporin “Cep-
haloglycin” = B 3 % #I B2 #9 BF %8, Chemotherapy
18 : 9~14, 1970

2) MARRELLI L. P. : Colorimetric estimation of
Cephalexin, Cephaloglycin and related compounds.
J.Pharm. Sci. 61 : 1647~1648, 1972

3) MEeYER-BRUNOT H. G et al. : Studies of the for-
mation of a violet-reddish pigment from the
cephalosporin derivative Celospor (C 36, 278-Ba).
Chemotherapy (Basel) 20 : 6 ~17, 1974
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BASIC STUDIES ON CEPHACETRILE

TAKETOSHI ARAI and IsaAMU INOUE

Department of Microbiology, Showa College of Pharmaceutical Sciences

The basic and bacteriological studies on Cephacetrile (CEC) were performed in comparison with the other
cephalosporin derivatives, and the following results were obtained.

1) The sensitivities of 9495 of test strains of Staph. aureus were below 0.78 ug/ml. Mean MIC of CEC
tends to be greater than that of CET, CER, smaller than CEG and CEX.

The MIC of 649 of test strains of E.coli was 12.5pug/ml, 2795 was 25pug/ml and 995 was 100 pg/ml, and
these sensitivity pattern were similar to that of CET.

The sensitivities of 9395 of test strains of Klebsiella were below 12.5pg/ml. The sensitivities of 9295 of
test strains of Enterobacter cloacae were above 100pg/ml, and nearly the same as CET, CER, CEG and
CEX.

The sensitivities of 5 strains of Proteus mirabilis were 25pg/ml, mean MIC of CEC tends to be greater
tban CET, and nearly the same as CER and CEG.

The sensitivity distribution curve of Vibrio parahaemolyticus showed similar pattern as that of CET,
CER and CEG. The sensitivities of Proteus inconstans, Proteus rettgeri, Proteus morganii and Pseud.
aeruginosa were above 100 zg/ml, and the same as other cephalosporin derivatives.

2) Cross resistance was observed between CEC and other cephalosporin derivatives.

3) The changes in inoculum size of Staph. aureus did not show any influence on antibacterial activity of
CEC. The antibacterial activity of CEC to E.coli showed definite increase with the decrease in inoculum
size.

4) The antibacterial activity of CEC to Staph. aureus and E.coli showed to be more potent at the acid
side, and to be less potent at the alkaline side of culture medium pH.

5) CEC showed a considerably high bactericidal action against Staph. aureus and E.coli.

6) The antibacterial activity of CEC showed a remarkably decrease in the alkaline solution.

7) CEC solution showed red colorization in the neutral, and yellow in the alkaline side, but none in the
acid at 37~40°C.

8) In the colored substance which was extracted by butanol from the colored solution of CEC, two spots
of pink and violet color were observed on the plate of TLC.



