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Cefotiam(CTM, SCE-963X78-[2-(2-aminothiazol-4-yl)
acetamido] -3- [[[ 1- (2-dimethylaminoethyl) - 1H-tetra-
zol-5-yl] thio] methyl]-ceph-3-em-4-carboxylic acid,
dihydrochloride) RBESVICLDAKEWFt 7 7

azx ) vEXEKFig 1)T, 573 LPBURBLIU I
LBRMECENERL, HICHMEKIMD Escherichia
coli, Klebsiella pneumoniae, Haemophilus influenzae %
& U Proteus mirabilis 0% { OE ¥KRiCxtT 5 BANRE
PEIEMMBEI20.2~0.78 ug/ml o WEILH L, CEZ, CER
DR 10fED RBETERZ RT2Ye KME T KK D B
AREREE 8 & U bioautograph itk 3 CTM o
BHECOLTRY LARRIC O TEX 3,

Fig. 1 Chemical structure of CTM
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1. EA%EA

CTM 3 RERSZTESRNSH PRARAFTAK S
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2. & -3

Staphylococcus aureus ATCC 6538P, Bacillus sub-
tilis ATCC 6633, Sarcina lutea ATCC 9341, Escheri-
chia coli NIH]J JC-2, Proteus mirabilis ATCC 21100
¥ & U Pseudomonas aeruginosa NCTC 10490 |3 R
WRFDPLHE5EINDDL, KRRBTUREETDO S
Dk T,

3. RRUHER

7 ¢ o EERE RO ERERABEREICL DY, 0.1~
100 #g/ml DFEABETCHE L,

4, BRENEXR

4.1 JlEmE : 2 v ==y ) Y ERAEXRY (BF

RE), $MEX K, ~—r4 27272 VEX
(%5 B&U DST X (Ox0id) A0

4.2 Wik 2 3T°C—BUE R L I FKEF IS D S Mtk
hE LD, EHEERKCEBRL, €OMBEERILEN
(EPO-B &, 7 4 n» % —660nm, H I$HER) T OD.
#70.81C % Lico COMMK Sml 247 CICREBLLH
EFEEH1,000 ml ([CHEEL 7o

4.3 EMy :CTM £0.1M V) v BB (pH
7.0) T1,000 g (S1{f)/ml iCER L= b DL BBER
L, ISKAEMHKE-ROKTER L THEBRERR
FEHEL,.

4.4 MEH - 7H  RBRETEAL-REALL 10
ml 2BE 9cm D752 F w7 - Ye—LICHLTH,
KERLETE(LE® . ERFREIL, ZhEholE
H#3.5cm KRB LSC4BORF v v - A 97(B
BEXAEXHEE=6X8X10mm) % I Ti. EEERK
BLURKE » v 7TRICEALEOD S, 34 C—HER
L, HitMHoBERERE L. Biko CTM BEIIE
HERER S IC X D KT

5. W @ chromatograph (TLC)/bioautograph ik

5.1 TLC & I :Spotfilm (¥ Y » 4 » f, 20X20cm,
WEILR I ¥#HRNEH) %2~ 9 3 vl (DC-200, Nishio
Industry Co.) ® 5 %= — 5 A B KT LRAEICED—K
BBMLAOLBERER L. chic CTM E%K,
LeYAM, (LAYBHE L URKEK (CTM $H24
HUR) £, w470y FTRAy FLEDS, B
10ARGERER L, 12501 $&EEBHEREL
TEETERECIDESHSH15cm (#604) BH
Lizo #91 BRERER L v — P 2R RIKEICHNL
7o

5.2 TLC % I : Spotfilm (v ) # 4 » f, 20X20cm,
HE LR T RS CEERES JURREKE <17
p¥Ry PTRRy FLEDD, HI104RERERL
Foo BB AEBICTEY Y BB K- TV EST
(20:8:5:1) X VT EET LREICLD K Hem
(#1104) BEAL. M1 BAEARZRL-DL, v-
+ YT L,
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5.3 Bioautograph ¥ : P. mirabilis ATCC 21100 %
B U7 DST XX (pH 8.0) 200 ml & ¢4 2 4 — b
# (24X34cm) KL C P, KEBLTHELEE R,
EXFRLICZEWZN OB 3.5ecm KB L SIC
Yy — » 2T ICRY fHid oo #9203ROSEHI% R
BiCHBI DD, Yy — 2R, EXER
i337C, —RIERLOBRMEIEHERH L.

ERERLER

1. BREEKORR

HEREE 6 ko CTM iexid 2 BREM X 7 ¥ o JiER
ZRAVTRELR (Table 1), CTM it LTt P.
aeruginosa NCTC 10490% 3 ™ X T OB E L BSE ¢
ERUIe ILCASDBRIEOVLTHES v 7HICK
b CTM BEL IO E0MFES JCELEMA A O
HEBARFIC O THRET L7ce CTM 0.625 2g/ml € H 1
ZEEROMIEH O X& X3 P. mirabilis ATCC
2110008 b K& &, BITF S lutea ATCC 9341, B.
subtilis ATCC 6633, S. aureus ATCC 6538P, E. coli
NIHJ JC-2 oJFIT/NE { 1357 (Fig. 2). FHIEFDiE
BAEEI P. mirabilis ATCC 21100 %5 & U E. coli NIH]J
JC-2 TREEHIT, MORKTIPPFMYITH 7,
UErofRED, CTM 0 K BENBERIES XU bio-
autography ([CI3PHIEA AT, ERED CTM
2RI TX 2 P. mirabilis ATCC 21100 23X ERE & L
TEEL,

2, RENEREORS

2.1 RIsEFEEH : P. mirabilis ATCC 21100 % 3REAE
LT AR v 7KDY, CTM D 0.625~40 ug/ml
OBERET, 2r~=v) vy ERFEX, DST &

Table 1 Susceptibility of test organisms

to CTM
Test organism MIC (pg/ml)

S. aureus ATCC 6538 P 0.2
B. subtilis ATCC 6633 0.2
S. lutea ATCC 9341 0.5
E. coli NIH]J JC-2 0.5
P. mirabilis ATCC 21100 0.2
P. aeruginosa NCTC 10490 >100

MIC=Minimum inhibitory concentration
Method : agar dilution method

Medium : glucose agar

Incubation : 18 hours at 37°C

Fig. 2 Comparison of zone diameters of
CTM on various test organisms
by cylinder-plate method
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@---u-- ® S. lutea ATCC 9341*
A-oeee A S. aureus ATCC 6538P*
o O B. subtilis ATCC 6633*
A A P, mirabilis ATCC 21100**
[m] O E. coli NIHJ JC-2**

Medium : *Sulbenicillin assay agar (pH 6.5)
**DST agar (pH 7.0)

K, YEBERBLUN -4 v 7293 vERICEDS
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AZERRORED» S, HURICBOLTR S >k,
o 3O TOMIEMARIIKEL oM, £DD
H DST RN S MBASHIEA%/R U7, DWW T DST
EXICB a5 pH 085 R L1 (Fig. 3)o |
MO A& 312 pH 8, 7, 6 DJRIC/NIL tEote &
TofBABE pH 8B XU THRIFTH o7co D LOKE
»5 JEREME LT DST EX (pH 8.0) % A3
r&&lto

2.2 M, R XUEHOMIEAICKT 2 HE : Hik
WOFREBEMHE UT0.1M ) vEEREK (pH 7.0)
(UTRER LKD), Fite POBESJXCEESERAN
74 (Consera (H/KB{ZE#N£4E), Moni-trol I (Ame-
rican Hospital Supply Co.)] %F\>, PRIEMicxtd 2
RBERA L (Fig. 4. METHRL EERTI
RERTHARUEERE D SHEIEANE 8D, %
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Fig. 3 Effect of medium pH on zone diameters
of CTM by cylinder-plate method
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Test organism : P. mirabilis ATCC 21100
Medium : DST agar

] ® pH 6.0
o O pH 7.0
X X pH 8.0

OBREIMFEOBEICK D B2, Ffe pIFE
Moni-trol 13 EAEMAL 7o % ;RL 7. E 7 Con-
sera THERL7 & %, CTM 02.5 #g/ml I T D 4
BT, HIEABES UK REBATHo ke LT
mEhEEOR Eicid, NMETHERL A CTM B
> TRONEEMRERLICENET L, £
TREHR TS EERUARILGEHTHRKLA CTM
BHOMIEMAZBRER CHERE L L ZMnTd o
o

2.3 kB FTcoRER : CTM % € b [1/&IC10 xg/
ml, BHIC 50 £g/ml, RE L UBEKICEN LN 1,000
sg/ml O BWBACIEA XS ICHRIMAR LY. ThSO%
W% —20°CTCREL, 0, 7, 14, 30 B 1T CTM p@pr
ZWE» v 7HETREL, 2020 0 BB} 3 Hifix
100% & LT, REROREREHEM L7 (Table 2),
#H RBIUEERITCRUBZITHEIZIEALE
b€3, I0HFRICEPPEL Lo BHHTR 7 HRIC
HEDETHED SN,

2.4 (KBNBEREY: : CTM o ik Wil B RE I
i3 P. mirabilis ATCC 21100 2 B ® & L, DST

Fig. 4 Effect of diluents on zone diameter of
CTM by cylinder-plate method
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Test organism : Proteus mirabilis ATCC 21100
Medium : DST agar (pH 8.0)

Diluent :
° ® Phosphate buffer (pH 7.0)
o O Fresh human sera
X X “Moni-trol I"* (American
Hospital Supply Co.)
A A “Consera”* (Nissui Seiyaku Co.)

*Reconstituted from freeze-dried material.

Table 2 Stability of CTM in human
body fluids under frozen state

Body CTM Freezing period (days)
fluid (ng/ml) 0 7 14 | 30
Serum 10 100*% 101 | 100 | 87
Urine 1000 100 | 105 95| 90
Bile 50 100 84 | NT [NT
Buffer** 1000 100 | 105 99 | 94

* Residual potency (%)
** 0,1M phosphate buffer (pH 7.0)
NT : not tested

K (pH 8.0) ZHBKEHE T 2HEH v 7HEFAV Do
Mgk CTM HEBEQ, MFTHAFRAERNLL CTM
EEMEI O RD B, BB XUEHBEKIZ 0.1M
Y v ESERRER (pH 7.0) T54EDI EKERLTHE
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Fig. 5 Bioautograms of human urine specimens after single
intramuscular administration of 500 mg (potency) of

CTM
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Thin-layer chromatography (plate/solvent) :
(1) Spotfilm silica gel f (Tokyo Kasei)
Impregnated with silicon oil DC-200 (Nishio Industry)/1% NaCl
(1) Spotfilm silica gel f/MesCO + AcOH - H,O - NHjaq (20:8:5:1)
Bioautography (test organism/medium) :
Proteus mirabilis ATCC 21100/DST agar (Oxoid), pH 8.0
U 1, U 2, U 3: Human urine specimens collected 0~2, 2~4, 4~6 hours

after administration, respectively.
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* Compound A : Sodium 7 8-(2-(2-aminothiazol-
4-yl)acetamido)-3- hydroxymethyl-ceph-3-em-4
—carboxylate
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** Compound B : 78-(2-(2-aminothiazol-4-yl)ace-
tamido)-3-hydroxymethyl- ceph- 3-em-4-carbo-
xylic acid lactone
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Table 8 Microbiological assay of CTM

Type

cylinder-plate method

Test organism

Proteus marabilis ATCC 21100

Inoculum size

0.5ml of cell suspension (O.D.=0.8)
per 100 ml of assay agar

Medium

Diagnostic sensitivity test agar (Oxoid)
adjusted pH to 8.0 before sterilization

Initial solution of
standard

1mg/ml in 0,1M phosphate buffer,
pH 7.0

Diluent for further
dilution

0.1M phosphate buffer, pH 7.0 or
serum (Moni-trol T)

Final concentration
of standard solution

CTM : 0.625, 2.5, 10.0, 40.0
(pg/ml)

Incubation

16~20 hours at 34°C

L, €0 CTM BERFEBK CHERRAK L CTM &
iR » ORI B0 AL 3 CTM o B & TIRA
B R 1 T0.1 £g (FI{)/ml, € b MEHTO.2 £g
(HffE)/ml T%H 3 (Table 3),

3. ¥ /& chromatograph (TLC)/bioautograph #: :
CTM of#RHD I, CTM &z DBA{LAYHD 45
BENTIRETH B TLC R IBXUI%EAWNT bioauto-
graph 2R L7z, Fig. 5 WCRTESICyVavt4
NEBRE LT silicagel 7L~ +ERAY, 1 %AEKE
BB L35 TLC RIIKHWLTILAHA, {tAYB
¥&U CTM DJHICEBIXh, Rf {Hizeh £00.60~
0.62, 0.20% X T0.05~0.06T & o710 F i silicagel
Fr—rEBL, T -BER-K-TE=TK (20:
8:5:1) *EBEAKET S TLC RIIC B LTS
B, {t&YABLXU CTM DJEICEBR N, Rf {2
zh®00.78~0.83, 0.61~0.62% X U0.36~0.38T%
ote Ch b LA D bicautograph 3T CTM 3%
I, ROLICH 0.1pg, (LAHARTRI, RO LK 2
vg (LAYMBRRITIIN 20 ug TH S MBI N
e, LAYMARR I, RIUIH*IC 0.5 {LAYBIR
FITit 20 ng, RITi3 5 g T3 RIAMIEFHEIE
BERL, BERABFIC CTM %500 mg (J11f)
HARAARS L TR REOLTHARER, RAiC
{3 Rf #¢ CTM (C4HYF 5 spot DLHMBRHBEIN T,

¥ & 0B

Cefotiam (CTM, SCE-963), (78- [2-(2-aminothia-
zol-4-yl)acetamido]-3-[[[1- (2-dimethylaminoethyl)-1H

-tetrazol-5-yl] thio] methyl] -ceph-3-em-4-carboxylic
acid) oI, KRB LXUBHPREL Proteus mirabilis
ATCC 21100 28 & L, DST EX (Oxoid), pH
8.02RRIEMETIME » » 7HICX D RIEXTTET
Hofo ABCIARMETRIIREEPTO.128 O
{fi)/ml, f1HPTO0.2 ug () l)/ml THofo T
silica gel plate {Z & %% B chromatograph ¥ &, P.
mirabilis ATCC 21100 X8l & L, DST £X (Ox-
oid), pH 8.0 B X #h & 4 5 bioautograph £ %
Hagsctickh, £&REbhD CTM 2 5RiH
Tal,
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MICROBIOLOGICAL ASSAY METHOD OF CEFOTIAM (SCE-963)
IN BIOLOGICAL SPECIMENS

TakesH1 FucoNo and KEN'ICHI MAEDA
Central Research Division, Takeda Chemical Industries, Ltd.

A microbiological method for the quantitative determination of Cefotiam (CTM, SCE-963) (7 8-[2-(2-aminothi-
azol-4-yl) acetamido) -3-[[[1- (2-dimethylaminoethyl) - 1H-tetrazol-5-yl] thio] methyl] -ceph-3-em-4-carboxylic
acid)in biological specimens is described. This method is essentially a cylinder-plate technique using Proteus
mirabilis ATCC 21100 as the test organism grown in the DST agar medium (Oxoid), pH 8.0. As low as 0.1
ug (potency)/ml of CTM in 0.1 M phosphate buffer (pH 7.0), or 0.2 #g (potency)/ml in human serum
specimens, can be measured. A method for the qualitative detection of CTM in biological specimens is
also presented. The procedure involves a thin-layer chromatography on silica gel plate combined with a
bioautography using P. mirabilis ATCC 21100 as the test organism grown in the same medium as described
above.



