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FLwte7 724 ZHEWE Cefotetan (CTT, YM09330) (3, B-lactamase |2 % bH TEE
T, 777 LBRMERE S L UHIREERICH T 2B EN, OPBEORGEIR, BHHRBITLR
HThHsEDN, BEEBRREECHT 2BRDRIKRCICHFEN T 2, SEIFH L, BERYGE
fE X FUBBERLBO6HIZ BT, ZOIEH BT EBEERDHFEICOWTRITL 72,

1) Cefotetan 1g#E 5 F %D M BEE (n=12) I3, 248.9+61.2ug/ml, 2 FERI%98.7+27.6ug/
ml, 6 B4 41.4218.8ug/ml Th N, CefmetazoleXeCefoxitind Ml & 1) L FFERHI R
o2,

2) Cefotetan #E %N IBRAMPIBREEIL, 0.58 5 TI1316.8+4.2ug/g, 1g 5 T1387.6+23.9
1e/gL ELDTRIFTH -7, £FNBENBEPIIETICIZ],414.9+232.2ug/ml & BRENHITE LD
72,

3) @ T-tube 5 A13#4l, balloon occludable T-tube & A 5 #i= 35> T, Cefmetazole, Cefoxi-
tin ¥ 7213 Cefazolin, & tr Cefotetan & 1 g % one shot it L, 6B E THEMH4TE cross:
over |2 THB L 724558, balloon occludable T-tube % A # ¢, Cefotetan i3 JB it & & it B A°
718~1,040ug/ml & B <, 6 MMM Y X BEMEFHHL 22, 6 M F THOEMEII.1~9.7%T, Cef-
metazole, Cefoxitin, Cefazolin & D (3 52 &h - 72, -

4) Cefotetan 54 D IEHHIZIE, 5 8N0.7% (4 Cefotetan Hit £ 17.5%) %, tautomer &
LTHMlE NS Z L hBEMK 7 o= b 777 4 —I2 & BRETHBEL 72, BRI Cefotetan # 71N
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45 in vitro DRED 5, ~20C THRREERG L L TFR+2TH Y,

0.1M.)) > BB CHRT 5

B, —80°C TOBHEEERFE L % v R #Hdic Cefotetan 7)29~55% A% tautomer (= Z5{LT 5 Z & ¥ 83

Lzl
5) IagEJ14f,

WHERB0.6% TH - 72,

6) MEFAIHFRIE, MIC 4 & b TEW E. coli, K. pneumoniae TRIFTH Y,

TLIT.8UDEINETH - 72,

BRE 4522651 3136611z 3¢ L ¢, Cefotetan 1g 1 B 2 [E&FE 7213 SidEEAEICT 3
~168 (E#8 H) M5 L 2EoiEmRsRiz, &4 36,

Fxh26ll, XEM 46, EHIFTH
I 2RSS

7) SESSRICEY & RNES &2 LERS D - 72h%, B UEFAADAEFHETII LA HEHE

BlREEL b -7,

@ C &

IEERUSEIC I3, TOILEREICEL T, BEERNL IS
REWROBRMBABITHRLEEL LN L, BERNE
S P HFETAAMBIC S L THa LB N2 M TE
3L AMEHHOBITIBATIERL LN ENH D, —F,
BRI & B HEWEDERERD—DIL, £NRANEHE
HREEHL VI LIZHBNT, FENELT7 7o ARK))
RIAEMEEER S (AR EN, L b B-lactamase (2
EER LD, pOMERART ik, HEHNELEHK
hEzlboiy, ELVESEALN, —HOLNRTT
EHREN, BEROEBICESLEHRINODOH S,

D% Th, Cefoxitin(CFX), Cefmetazole (CMZ) i= 44
3527 7v4 Ly RMEWRIL, LI B-lactamase |ZXt
THORERHEL (BT B ETLIFHLVEEERVL
bnrwz b, Cefotetan(CTT, YMO09330) i3 1Lz MBS
RFRFRICBTHB S ALTFRN L7 724 > > RIEY
HThHY, Fig 1ok sHER2H L, SEMEIEET
% f-lactamase I E bHTRETH 5 Z L DIIH, RN
7794 L RIEWHE (CFX, CMZ2) i tbx, £ > F— ks
¥ Proteus, Enterobacter, Citrobacter, Serratia ¢ & N7 7 I

Fig. 1 Chemical structure of cefotetan (CTT, YM09330)
and its tautomer
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R L CICENRENEAET R L E LIS, £0MFiR
EndgiBsrrk )R I HENSS, Lir->T, B
P BEROCTFIICIL TL, ZOBERIIRAIKCICH
FENTw3

4E|, Fxlx, 2D CTT Ot Mo 5 BERENHT,
TE P f5AT % & ERERIIRET 21T L L LIz, ZOBREKHRIC
SWTLBEEMRZ DT, ZJIZHBET 5.

& HE

AEFISSE 4 B LD 9 AE TN 6 » AMC, EEAFE
sedpeE — Rt s L OBEEREEIC ABEL, IREAT- EE
Blor S H, PEEEK14H), BBE %2263 365 BRI
PEUHBERB66F ENRE L, F41335~88F TH
-

1) - BEFSHAT AT B EEFICIL T, & DHTE]
1 BRI CTTO0Sg £/7203 1 g 2 A A K 20ml 2 i
L CERIRMICES L, 598 RNRIORERE )&
ML MrhigES, 5% 2 KM B ICIEREIETE 2 I3RE
=R, BLUBREBEGERRL, BEEGIERAE
KTHESLBITCOELE®REFL, T—ETRITD
Kk LEE-T, TNHABEL 2O, BT, EEE
BRIIT7T T AF v 7 RBEICANEDIC—20C THE,
HEE TRELE, FOBETHORMLY TE572571T-
Toe FNENDBRES E. coli NIH] #REF & L2 HE
M= Ty R Z7RICTRIE L 22, MERBEREICIEE

F RIS, it pH7.0 0 0.1M ) ¥ B E BRI T
ARL, ERRE N ZTOBELZ KD,

2) BREEICEE D T-tube, F 2i3H2 HEFHARIC
i & L 7> balloon occludable (reinfusion) T-tube % i§
AL 18& DHEIERIC A L T, it 18R EZA L,
FROBBLIE F VT — RIS bR
Eb b, 3~ 5 HRE T-tube DAEM % BASKL, IBH#E%
U ET 5 EEETRSOBFBEREZEESLELOR
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#%, CFX,CMZ,CEZm9 b, 1~2#l%xE3Ee LT,
cross over i TEFNF N 1g f#HET%, 8% D T-tube D
fEBI T2 1 #5RI4(2, balloon occludable T-tube & Af
TIX205 82, 6 BERIC b7z » THRH 250 EI3RmR L, A
i bioassay #EF 2 3@ EEk 702 7T 74—
(HPLC )12 T, Mt £EKAN@E % #E L 72, CEZ,
CFX 1 L WX CMZ i3 B. subtilisATCC 6633 #/EH &
L, CTT X [&)#k bioassay (2 THIE L 725, CTT (2
WTIE HPLC#12 T, CTT Ak 20 HERMARTH
5 tautomer % 5;BE#IE L 72, HPLC #13, B R{ERT
635 g Eitk 7 o= b 77 7482, Lichrosorb RP-
18, 50mmX2mm i. d. N7V # J 4 & 5um? Nucleosil
C18 #FcHi L 72 150mmX4mmi. d. DA T L% HEHL,
8%7+t b="1F1n-92% NaH,PO, (pH3.0) N ¥ Eh#H,
#iE 1.2ml/min, UV280nm (2 THH L 72,

& CizBlon 1412 3> T, balloon occludable T-tube
I2& D207 EICIEER L 2Rt A2, ORIE%, ED
(23 RT 7405 —(0.45u) %588 S & 5 101 TERE
HPLC #iEBI-2EAQ@—#R 0.1M ) > ER&R R T10651
HRLTO®F21E, 20 F FHEBET%2-20CH L
—80C IZHEERTFL Th H HPLC EBICHEAL 2, ZD
B, &RiREC, pH LBt Mg BB % L llE L 72,

3) BEARZHRICOWTIE, TEFER14H), REEF 2226012
LTCCTT #05 %7131 g 1820, 3~168MHF
#)8 Af), MEE I SBmEREIC TR L2, 20,
RIfERE L TOH - tEMERKNFEMLBEZ1T) & &
Lo, —ftm sk, HFHERE - BHERREIC O VW TL H
b THRETL 72,

HEPEREIAK

1) CTT oM+ (Table 1, 2, Fig. 2)

BHD T-tube AL 12EHI 5 &, 12602 CTT 1g
% one shot ML 72 5 3N A BB IL 166~380ug/
ml (F#) 248 9ug/ml) TH Y, 2 BERI%1258~151ug/ml
(F#) 98.7ug/ml), 6 K14 T 13.6~88ug/ml(EH
41l.4ug/ml) E HREZHEF L Tz, B—ERICBIT S
cross over iRE& Tl3, CMZ %, 1 g# & 59 1% 198
~260ug/ml, 2 KM% 24~53ug/ml, 6 B¥R% T3 bH T
I L1~T1ug/mliZBET, CFX T3, 1 g#EsS S
1£12350ug/ml TH - 7255, 2 BEEI#%ICIZ T TIC 5.5ug/
ml &%), 6REBIIRETELZ  ZL>Tniz,

—75, IBFEHSH5ER (Table 2)i2 B\ Tix, CTT 0.5g
one shot BHE T, 5404 118~228ug/ml, 2 BRI 41
~41.3ug/ml, 1g one shot B Ti, 5471%210~465
ug/ml(FH3343 . 9ug/ml), 2 BER1%IC1366~118ug/ml
Tho1z,

2) CTT R ik E (Table 2)

NEEABAZEL T w35481213, CTT lg one shot
HHE30M RIS 225pg/ml & 7% Y), #92 BERI%IC IS IR EER
i e B¢ 515~2,155ug/ml = LT B 2 & pedimg |
Z OB ST MBI 5T B IR EERR b i Hoit 5.0
&5 62515 & Eh - 72,

3) CTT DRELEH MM (Table 2)

CTTO.5g one shot #EAy 2 B[] 1% 0 AL BE40 45 P ik p
12 13.8~19.8ug/g TH Y, 1 gone shot &t 2 BRI
DB REPIBEIL 87.6£23.9ug/g Th 72, & {12,
NEEEATTICHAEL TLE>T 3 2 BT 106
~39.1ug/gTH Y, BEEFFHIN 39.1~228ug/g & it
LT, ZHUILIRCNETIZ XA 12,

4) CEZ, CFX% % \WiZCMZ & CTT & D cross over

Hic & B IRERRH iR o) t# Bk (Table 1)

#H o T-tube i A134EBIIZ 5T, CFX & 24,
CMZ & 76, 5t 96T CTT D84 4T7- 7, CFX ¢
DELEBIED LTI, 7415, 19815 CTT »ii ) »'H
»o72, CMZ EDEEBENILE TIE, CTTIRZNE
N E—7 {5 40.5~660ug/ml, CMZ D % iz 17
~340pg/ml TH ), CTTIRZNEFNDEFIZHT S
CMZ & 2 &7 54015 (F )14 .58) & v » 72, CTT D
E— 71#ix 1 g one shot &i¥ 1 ~ 2 BEfiICEH LN,

Fig. 2 Serum concentrations of CTT in patients with
biliary tract infections
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Table 1 Biliary excretion of cephamycins

(1.0 g i.v. Bioassay)

Concentration of cephamycin

Case No. Drug Serum Bile

Smin  2h 6h 1h 2h 3h 4h 5h 6h
Yy CTT 380 85 29.5 290 116
) YY. CFX 350 55 ND 39.3 6.3
» YK CTT s49 232 198 128 91
) YK CFX 037 117 6.6 153 048 042
K CTT 222 82 425 | 194 460 230 187 176 160
) KM. cMz 200 24 16 43 24 21 5.4 49
o 0K CTT 345 79 325 | s4 468 365 380 190 154
) OK. oMz 198 26 11 | 36 235 6.6 38 24 1.3
o HR CTT 280 151 56 733 623 660 505 380 400
) HR. oMz 260 53 71 | 82 340 151 67 34 17.8
o vT CTT 206 9 38 72 116 75 48 37 276
) Y.T. oMz 50 225 48 067 028 ND
7 ss CTT 206 102 47 141 405 372 15 165 243
) 8. Mz 37 8.1 5.4 5.1 44 5.0
8 LT CTT 240 98 43 233 55 30 27 19 18.2
) LT. Mz 53 8.1 36 1.3 072 ND
9 oM CTT 166 58 136 | 72 75 317 201 138 1338
) OM. cMz 17 033 ND ND 023 ND
10) Y.Y. CTT 232 102 s1 603 57 485 473 273 363
11) MH. CTT 226 118 31 260 246 170 140
12) HT. CTT 268 143 88 27 356 22 116 9.1 102
13) OT. CTT 215 71 25 45 136 136 5.6 55 42

CIT (n=12) 248.9 98.7 414
+61.2 276 +18.8

CMZ (n= 3) 219.3 34.3 33
352 216.2 + 33

ELVBIEBNIZED b LT o 72,

5) Balloon occludable T-tube # A #ll i 5 1+ %
CMZ, CEZ % % \» i3 CFX & 9 cross over #i2 &
SIEERRH F iR B o) LB Bk (Table 3)

Balloon occludable T-tube ? balloon % #E &i&K
20~25mlic & » TRl s, TEHEELBHL, T&ht
BB e L7 4~54H(CFX 1H)iz 3T, CEZ,
CMZ, CTT # #1Z1. 1 g one shot &iE L 7214, 209
R C 6B 72 Y, 18 BIKZIRIRL T, &AL
B # bioassay THIE L 724 %it Table 30 & < Th
. BEFINEERFHIEFNENR - TWBDT, &I
BI BATRE R A ) B3 o i BE % RS 2 &, Fig.3~6
L WEFNOERICBWTL CTTIZFCMZ &9 b
B ehim I A - 7,

6) CTT »fEit++EULE (Table 4)

@ % T-tube Tl3, BBiHO—E»s VaTer FLIELE % At
LTHHEBRNLRE T 20T, TLBREidv2 %
Wt Bl—BlC BT 5 2 RAEOEICIZEL X2 v,
CTTIZCMZDZn &) 2.71h 5 35.7 1%, F#9.45
EoEt P HEE A H B T EAHIBEL 72,

7) BEEEBEGBICE T SCTT DR EIERER

(Table 5)

CTT 1 g#iEi% 6 Rl TORPEIME %2 WEL 72
105E %) T3, F59.4+22.0%TH N, CMZ D 64.3+
302% I EEII P72, L L, CFX 7 939+
4.1% & Nizh % N{EL - 72,

8) CTT 9 HZRMK (tautomer) 7 JE iR ki &

Balloon occludable T-tube @A L 72 1 fEFIIC >
T, $1HBBE%3H8EBICCTT 1 g # oneshot #EL
T, 2057 BRIT23REL, BEbiC HPLC#I2TCTT
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Table 2 Concentrations of CTT in bile and tissue of the gallbladder
Serum Gallbladder Gallbladd
N Bile/Serum . er
Case S-1 (5 min) S22 (2h) bile (ca. 2 h) / tissue (ca. 2 h)
0.5giv.) ug/ml ug/ml ug/ml uglg
1) YS. 118 413 258 19.8
2) T.T. 228 41.0 ND 13.8
(1.0 giv.)
1) MM. 440 87 2,155 248 88
2) O.E. 375 112 515 5.0 39.1
3) HS. 336 101 658 6.5 146
4) H.T. 325 118 1,845 15.6 (1,500)
5) KK. 286 66 1,520 23.0 41.3
6) N.T. 262 77 1,426 18.5 228
7) KM. 210 70 1,785 25.5 149
8) OX. 440 225* 47.3*
9) H.H. 300 95 67** 39.1
10) Y.M. 465 0.62%** 10.6
3439
Kk kK
Mean £26.8 14149 £ 2322 pg/ml 87.6 + 23.9 uglg
+SE
ug/ml
*: 30 min
** : Cystic duct obstruction
*** . Qbstructive jaundice
*x** . Mean + SE among 7 cases (Case 1 ~ 7)
Table 3 Biliary levels of cephem antibiotics in cases with balloon occludable T-tube (Bioassay)
CTT 1¢g CMZ 1g CEZ 1g CFX 1g
Case No.
14 15 16 17 18 14 15 16 17 18 15 16 17 18 14
20 min | ND 286 16.3| 6.8|48 0.36| - 3.1 - 0.64 - 021 - 0.77
40 203 | - 713 778 69.0| 88 81 200 214 - 0.3 11.1 1.5 - 15.1
1h 650 | — 634 |1,040 604 | 98 365 285 |112 10.6 0.21 | 9% 116 | 7.5 100
20 735 | 271 | 638 743 46.2 | 98 656 288 95 11.2 | 0.18| 97 13.0 | 6.1 81
40 600 | 998 | — 636 41.2 | 86 603 241 40.3 8.0 0.26 | 105 12.0 | 3.8 30
2 - 768 | 629 589 36.4| 7S 570 234 27.0 6.3 146 | 96 025 2.5 15.1
20 - 639 | 718 848 298|179 276 183 18.6 50 |017| 97 0.11 | 24 7.2
40 680 | 612 | 680 745 383 |61 266 161 19 39 0.13 | 106 0.10 | 2.1 4.0
- 3 625 | 671 | 638 788 35.5| 48 113 182 1.22 34 0.12| 99 ND 1.7 31
tme 20 540 | 613 | 645 451 31.2| 30 62 166 1.32 2.6 ND 90 - 14 232
40 360 | SS1 | 555 339 256 | 23 36 166 0.97 2.3 - 68 0.17 | 1.2 1.52
4 420 | 646 | 562 320 22.7| 187 25 119 1.01 192 | ND | 65 12 |11 0.98
20 315 | 730 | 510 | 309 | 227|148 14.1 [118 1.0 16 | ND | 67 1.5 | 077 0.76
40 310 | 796 | 550 235 220|114 84 (118 0.79 1.2 - 53 1.0 | 0.73 0.60
5 - 694 | 475 - 192 94 6.0 | 115 0.75 04 ND | 50.2 | ND 0.61 ND
20 - - 510 194 192 73 4.6 94 0.72 081 | — 43 0.14 | 0.56 ND
40 - - 418 163 16.3]| 5.0 4.1 | 78 0.75 0.78 | - 34 0.14 | 0.49 ND
6 - 703 | 460 155 156| 35 2.7 60 - 0.55 | ND 31 0.48 ND
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Fig. 3 Biliary levels of cephem antibiotics (1.0 g i.v.)
Case 15 LK. 47 y.o. 44 kg Female Choledocholithiasis
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Fig. 4 Biliary levels of cephem antibiotics (1.0 gi.v.)
Case 16 T.A. 67 y.o. 57 kg Male Choledocholithiasis

713 718
CTT 7

Recovery: 9.66%

Tautomer
- Q

h oQ CMZ
/b Recovery: 2.18%
2004 'O' ‘.D o 200 4

! cEz 9 °%

, ©-0-0-Q
- 4 =t -

[} 0.0

' > )

. A ek PP .~‘-’.‘ 0 A N PP S G 1

4
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Fig. 5 Biliary levels of cephem antibiotics (1.0 g i.v.)
Case 17 H.H. 44 y.o. 48 kg Female Choledocholithiasis

pg/ml 1,040
1,0004
pg/ml
CTT
800 Recovery: 7.08% 800 CTT
] Tautomer
600 4 600 4
4001 400+
200 4 200 4
] 0. CMzZ |
,:' ‘Q\ Recovery: 0.75%
d CEZ o,
0 i ndh And e A 0 A
1 2 3 4 5 6 Hours 1 2 3 4 5 6 Hours
Fig. 6 Biliary levels of cephem antibiotics (1.0 g i.v.)
Case 18 K.I. 53 y.o. 50 kg Male Choledocholithiasis C Jaundice
pg/ml
80 A
4 69.0
ug/ml
60 4 . CTT 604
Recovery: 0.52%
] Q
\
- 401 K
40 o)
'\ Tautomer
4 b \
'O'Q\
20+ 204 )
oMz crt
. ,O’O'-O Recovery: 0.06% .
. O
’ O'O
0 /QE\Z\‘..’-!‘?M o s A
1 2 3 4 5 6 Hours 1 2
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Table 4 Biliary recoveries of cephem antibiotics

Case No. CTT CMZ CFX
2) 093% 0.032%
3) 3.36 0.094%
4) 1.96 0.19
5) 431 1.34
Regular 6) 055 0.043
T-tube 7 0203 | 006
8) 0.28 0.029
9) 0.38 0.003
11) 0.63
13) 0.112
14) 3.07 1.12 0.257
15) 7.2 1.82 (0.003)
?ﬂ‘l’)‘;“ 16) 9.66 2.18 (1.41)
17) 7.08 0.75 (0.045)
18) 0.52 0.062 (0.035)
( ): CEZ

Table 5 Urinary recoveries of cephem antibiotics

(Crossover, n =10, 0 ~ 6 hrs)

Case No. CTT CMZ CFX
1) 53.6% 91.0%
2) 49.5 96.8
3) 21.2 14.4%

4) 95.5 102.5

5) 47.0 78.8

6) 40.5 48.4

7 60.7 65.7

8) 66.7

9) 85.5 76.1
10) 74.0

KR L tautomer & ¥ SBERIE L 72 & 2 B, AARD B
LiRiZE A CBME L <, 50~100ug/ml Dkt % Bz
(Fig. 7, 8),

LaL, 7HHEUEREL T HRIE L 2 ER T,
BBt CTT kit 8 0 29.4~555% % disv B & J IS
% -T2 (Fig. 9),

tiEwvz, bioassay i£ic & 5 CTT D BITHBE &
HPLC %z & % CTT+tautomer O i FE & D ABBI R
¥, n=200T, r=0.86 & & { —FKL T\ 72,

Fig. 7 Biliary levels of CTT and its tautomer after
CTT injection

ug/ml Case 19
1,500

CTT {o——-o 1st day

o—e 3rd day
—= 1st day
»---« 3rd day

Tautomer {

1,000

500

Tty
e

T T T T

'1 :l 3 4 5 6 Hours

Fig. 8 Chromatogram of CTT

CTT
standard

Bile administered of
CTT to patient

L Uutomer

0 2 4 6 8

0 2 4 6 8 10
Time (min)



804 CHEMOTHERAPY

APR. 1982

Fig. 9 Preserving conditions of bile and changes in the
concentration of the antibiotic

ug/ml
Tautomer CTT

1.400 *—=a — Directly after extraction

’ O—0 ==me Preserved in 10-fold dilution

with 0.1 M phosphate buffer
©--0 o--o Preserved as original bile

1,200
1,000

8004

6004

“ .\
-od 'v“ CTT
400 »,
Q »
o o
] u 0 Q
200! I w0000y OO
! Tautomer
0
0 T T T LIRS |

T
1 2 3 4 S 6 Hours

B K ¥ 8

BEHE 551461 (Table 6) 1 & R %2260 (Table 7), it
36BN BEERIEAE (C DT, fEH 1 BT, CTT # 1
B2 gafad(26)) 7203 Sl (346 1c TR 5L 72
BEDBEARARIT, #Exh 3B, Hxh266, <B4 461,
EHIBITHY, LEDHMHI80.6%TH -7, B
RIEGITOHNHIL92.9% & EbDTRIFTHY), BE
RTL T2.7% EENT 1,

BIEEEL LT, £7 792K > REAH 1465 P
1361 & EEENC Eh o725, ZNLBERRN L7 70
AR > RIEAN13E P 9B, 69% I ARIHD B TH - 72
ZEIBERTREZLETHS T,

LT, REBLEFZBNT 2,

FER UL, GEERTE, FE, BHEEFRETLEME
BTRN58T, BETHS, CEZ 2 g # 3 HEEE SN
A EhRHD e <, 1B H S P. aeruginosa & S. marce-
scens R EN, CEZ ICRERGFWERE Lh 572D T,
CTTO0S5g # 1 H 2 &iEspEL 225, 2BHICIZE
B BRNIHKRZ 15 EHBITH 5 (Fig. 10),

fEB 6i%, WERWEZ AT 28R NS84, ik, A
Beks, [ESE, BMEBFR, AZRIEE, EBHLH0, 1B
E#2Le, CRP+ 3, K. pneumoniae \= & % IBEBER T
Hotzp, CTT1H2g, THRICT, B#%zHIZ &
BT,

ER 713, 165FF1IC BB D 20 B YR £ 21T T

B64F DL, 3 BEINEM, =%, AEMEE, Eit,
®WHE%E &L, CTT 1 g % 20ml IZisHE, 590zt
E lH20, 8BRMKSL, HmBRkE 10,600 - 4,50,
CRP+6 %5 BetElt, HZEMERH, Bet, ER&, Hitpe
L2~ 4 BEICHKL, 108 %0IEHEMEEEICIZ, &R
BIEL L2 FHITH B,

B 812, 1K 45kg, 88 F L \\ I BAOKMT, 74
ABIC IR DB % 21 T2 SHEIE % 0 Bl
5, CMZ 2 g # 8 HREMk 5 2 Nz ese§, CTT 1
g%H, ¥, 1H2HEHMEHELLZEZA, Figllo:
&<, BEMIEORR, B, B0LERE 12,100 NDIEH
ft, CRP+ 3 OREHEALA TS5 1172, BREENEIT & 1) it
N2 E. coli 13 CMZ 2B S % /R& % - 72 (CEZIZ
I+1),

ERLIUZ, 1 ABNCEAEEZIEHMEINTW2374D
T, B, WSS 2o D, HEKKEL, EbIZ CTT
182 g 14BHEEE L2E 25, BREREOEEL, A
ZRERE, A2 BREIC TidkL, BRERKOERY
BThHOBEHEMEIT-722 25, HIZBHEL-T
Wiz,

EFI212, CTT 182 g, 8 BRI THE#, CRP+9
DIEFEALHTE S N2 h%, BRI, S. faecalis 1'%
FL.

ER413, BIMERE16,000, CRP+6, &8 7% R,
EFEE ) BHEBEELOEN TH-725, CTT1H2
g, 6 BREIC TEEKIZEBRICHE L, AREFLEL108 BICH
S FA % BEAT L 720213, IBEEDRR, B, L BERT,
NEZEREHHIZIRE L, —RBIKTH 7221 HIZLIZPR
HTELh 12,

fEFILSIE, CEZ 6 g #6HR+ L - TOB 120mg %11
BR¥S %2 T s L %h - 72 B8 ROER
T, MBith LBRE & 1z P morganii & K. pneumoniae
BvInd CEZIcREh2R&d,CTT4# 1828 A
WBEICTIAMEE L2 2 A% A (Fig
12).

SEBII0E, BRI H R L L 2 BB RES T, BHF
12 S. marcescens HRHEEN, 1H6 gﬁfﬁ‘éh’(}‘f:
CEZ i |3 RZ b7 728, PIEMI% 4 BEHICCTT 1
H2gitZE, 68MOHSIc TALBKEIS 0005
5,400 L IEE LA AL Tz,

FEBI261%, MBI HA MO (—RERTH L
) &N, E. coli 2%, E. cloacae, S. faecalis % ¥ 41
NESSBHEEN, CTT 1H2 g5 8 BHEICTY
NTiHEL,

EH32, 2 FFICT TIORBET_ERW AR E
T3 FPREEEN64F, KT, A3 BELY,
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Fig. 10 Case 1. N.S. 58 y.o. Male Acute cholecystitis, Cholelithiasis, Gastric ulcer
4 5 6 7 8 9 10 1 12 13 14 1S 16 17 18 19
{ CTT _ 05gXx2 11 days
CEZ 2 ¢
“C
a0
OpP
39 l
38
37 A Lo /\ [\ I\ j\ D\
Vv \/\r \/ — V VVS— ———
P aeruginosa
U S. marcescense
WBC 3.900 6.600 3,900

Epigastric pain | \

Fig. 11 Case 8. A.l. 88 y.o. Female, Acute cholecystitis, Gallbladder and common bile duct stones
20 210 22 Thyoaoas 26 27 0020 30 3184 2 03 4 s
CTT 1gX2 &days ]
CMZ
oc
wh
()P

390

38 A /\A

37 /\ \/WW

36 - E coli
WBC 12,100 7.900 6,100
GOT 302 57 23
GPT 186 50 16
CRP +++ ++ +

Tenderness [—4 ~— N\

Right hypochondralgia [

Nausea-vomiting

N

\

RN

[\
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Fig. 12 Case 15. N.F. 78 y.o. Female, Cholangitis, Heart failure, Hepatic hemosiderosis

417 422 2 3 4 Sls 6 7 8 9 10 11 12 13
(cEz6g | 4/30 [CTT 1gX2 3 days]

[ ToB 120mg |

°C

40

39+

i J\A IVAN
VAR

4/18 P. morganii

36 K. pneumoniae
WBC 12,400 23,200 16,000
GOT 81 111 - 44
GPT 54 13 6
Tenderness L \—_\
Right hypochondralgia I \___\

Fig. 13 Case 32. M.A. 64 y.o. Female, Cholangitis, Intrahepatic stones

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

[ CIT Tg X 2 14 days ]
°C

40 j

39

8

7 A\/\//\

36"

WBC 6,300 6,400 3,900

Neutrocyte 84% 75% 48%

CRP 6+ 3+ +

Muscular guarding F—L
Right hypochondralgia r_;ﬂ
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LB, AZERERE, BRI AL, FREE IR
LTx7, CTT 1 g% 1M sEsHE, 18 20[0E, 146
N5 %4772, CRP+ 6 & 0 B&tEft, $hiEbiE, &
ZEMEREI 3 ~ 4 HTHRL,
FEfED % % A 72 59P)TH 5 (Fig. 13),

SEGI34E, FREE - RIBEHEAICRERREZHEL T
72734, BHOBERERTH S, CTT 18 2 g5

&Y, 3HBIZIZ E. coli, K. pneumoniae iH% L 72,
Lo L, 8BRS 1%, P. aeruginosa t E. coli Hth
B/,

MEFHDR

BERENIC AR R, BEERGE216 4, 174
80.9%IZNEN D - 72, ZDIMENH LB L ZIROMAFF
BN E coli (3 THIFSHI, 71.4%Ic L &), Klebsi-
ella, Serratia \= L BN T WL DHE 1HIEESH STz,
Ld L, BEBEIFTIE, 7THIT7.8%L, BB
[EEZRIAZSIE R TF gWAN

4[], BB & )R E N2 B1208RIC DWW T, BERER
& 108, 10%cells/ml (=T CTT 2343 5 MIC ##lE L,
CMZ,CEZ * s #1772, |b S RB I /- HifE
122w T MIC # Table 8 2/RL 7z, E. coli, K. pneu-

moniae T3, HEEEICBHFR LB LAy~
0.2ug/ml LIT T& - 7247, CMZ, CEZ Tiz#¥8n L o)
T 10°cells/ml > F % MIC #{&A> - 72, ;

CTT #5%icH2IC B 22813, E cloacse 5
¥k, P. aeruginosa 4%k, Acinetobacter, S. faecalis %3
BR7e &228kE8H bz, L L, MIC % 0.39ug/ml o) E,
coli REBIL & 1), IEEBOFEL X IEERLSE I 81+
PERRFOEMMELTREL T3,

BRED2HNDEITE, REKELICY Y ¥ #—5—
(=¥ - ZVZANYTITARNTEAL, & (2l
SUEBICEE L TRELZER, 13%25B 50, Bac
teroides 6 ¥k, Clostridium S5V ELLNDTH-712, %
NS DEICK T 5 CTT ? MIC i3 Bacteroides T 6.25
~12.5ug/ml, Clostridium T3 3~ T 3.13ug/ml T -
72

Lo L, H5EE TH B Enterobacter, S. faecalss, P.
aeruginosa X, CTTIZxL TUTEAETHETH -1z,

8 £ B

REITVILX—FERE L TCHORBIT 1BILZO LD -
72#%, CTT DB HHATEZRE L 2 EHN S 5, CTT
1 g # EBUEH20m] IZER L T 54U Ep it THE

Table 8 MICs of CTT against clinical isolates from human bile

CTT CMZ CEZ
Strain
10® 10¢ 10® 108 10°® 10¢
E. coli 0.39 0.39 3.13 3.13 3.13 3.13
£0.2 0.2 1.56 0.78 6.25 1.56
<0.2 0.2 0.78 0.78 3.13 1.56
£0.2 £0.2 0.78 0.39 3.13 0.78
<0.2 0.2 0.39 <0.2 1.56 0.78
£0.2 <0.2 0.78 0.78 1.56 1.56
<0.2 <02 1.56 0.78 3.13 1.56
0.2 £0.2 0.78 0.78 3.13 1.56
£0.2 £0.2 £0.2 £0.2 3.13 £0.2
£0.2 £0.2 0.78 0.78 1.56 1.56
<0.2 <02 0.78 0.78 50 6.25
£0.2 0.2 0.78 0.78 100 6.25
0.39 £0.2 3.13 1.56 6.25 1.56
0.39 £0.2 3.13 1.56 6.25 1.56
6.25 6.25 50 50 >100 50
K. pneumoniae <0.2 £0.2 1.56 1.56 12.5 3.13
£0.2 £0.2 156 0.78 3.13 1.56
£0.2 £0.2 £0.2 0.2 3.13 £0.2
<0.2 £0.2 1.56 0.78 1.56 1.56
<0.2 <0.2 6.25 3.13 >100 >100
S. marcescens 0.78 0.39 12.5 3.13 >100 >100
0.78 <02 25 6.25 >100 >100
P. mirabilis <0.2 <0.2 3.13 3.13 >100 100
200 200 >100 >100 >100 >100
P. vulgaris 6.25 3.13 125 6.25 >100 >100
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Lzic bbb s, mEu & KmERERKE 2 L 22 EEFH*
botzo LrL, 2D 2BUIEERFER & LT 1 g % 100ml
L, 1R CRIERE L 23 e A o R
(BRI TE T B,

BEFRMBEERET L 2L DD iz y 240, oneshot &
ELREBIN D - 7205, WTFNLEWER 2k h - 72,
37, EEEHRICNL TGABEETVAX—%2 L 78
AXAETHEMTLRBEL CEBL 72,

B, TREEI DD Ho72h, & Iz L
THIE T Ah o712,

MRE T, FEIKE LAY & I3BDLh - 1205 F
BERZE T2 16012 GOT, GPT D L& % &7z, —#%IC,
BEERTIIFEEEEL > TwbZ 0%, FL
F—VHANF 2 =T HAL 2K, BEICEBLTEZ L
»HY, 20 GOT,GPT L&BIL, ZhHrEREEZ L
n, CTTOEIER L M ETELr 12,

% =

MRERRGeE NLEREICEL TE, Bit»sRHEN
PRREICTSLREMEFATLEI L, BITHBITOR
Whell, H-BEEIIZEAEG LW DI, oI
TIEEERBABATL BiF L 2 L RBBRRD &ML S
NB LI > TERY, 22 B8 EH 5, sE4E Cephem
FAEWEORRET v > 2 X %0, ZN%CH, HERK
PELBIGE L L TRHLNTE 22,

ZHTY, BiHhBATO B RT L L0 & L T, Cef-
amandole®%> Cefotiam®% & »%% % »%, B-lactamase IZ
HBH55 <, #5128t L T, B-lactamase EHHE & FLHE
NEZ R L T 5 Cefuroxime®, Cefotaxime®, Cefti-
zoxime” 7 L DREHFHATIZ £ LTI L BIFTX (, Cef-
menoxime¥#* Cefotiam ¥ [6] 542 JE i+ i # 47 ¢ Ho #c i)
RHTHBICBELW,

—7%, methoxy ##% 7 f7i2 ¥ A | 72 Cephamycin & &
IN %280 CFX, CMZ OB A7 } Vi3, E. coli,
Klebsiella, Bacteroides & h7¢ ) 5% <, ZDIMBER~<7 +
NOTKEBHFBITN L VL OHBEEN T2, M
1) Oxacephem %) Latamoxef® b BIR & 7z 4%, B
WHBTR E 2+ 28 Lidv 24w,

Led'>T, CTT i3, HEHD®E, HEAXZ b
DILE, -lactamase I KT 2 REXNIIH, S EbLb
NOBFHRT & 512, BITPBITOE bHTRIFL S
&0, BERGSEIC IR ISR NBEFN 1 DLW
&9,

LaL, ThoEHOE FMBHSBTICOWTIR, #
¥, 2EEHRIC BT 2R8I Ttube ¥ A S 2%

EFID 5785 Nz B P REDTFHIEY b > THLE b

TERD, 2L I UHETIE, EBIRLLEED
WERTF (4, FHRE, BHREENELEELY)
ICKECHEEN, ANRFMO Y TET, JLER
WREIC X T AL BER O RIREHE L I ) HY
Ao

T, 1H16, EHTE S, RA—ERIzBY
T, 2~ 4%l cross over B TR L 5XET
HHrIExWHAL Cx, CTT DEITH#1T%2, CFX,
CMZ &, &% T-tube 7 5185 2RI T 1 BEREI &I
EE T4 B E Tableld 2 &<, CFX » 74~19.8 1%
% 7213 CMZ 0 2 ~401% (F#914.51%) & T o ER)IC
BWTL CTT DRI BELGE» >/, ZHZ EIF, &
5% 6 Befll E CORRITRERFETATYL, Table 40T
<, CTTIZCMZ,CFX k) b BIEE 2 b L E
i sniz,

Lidwnz, FERBVWLNTER IS EHE D T-tube
T3, BiItO—E0A" VaTer FLIEER # A L T, +ZIRIBEAAN
LARHL, @BENATELZWZ Eh s, HBIEH ST
WAz w28, Fk< 13, balloon occludable T-tube %
EHANBICKRLZLDEAWT, CMZ, CFX 7203
CEZ rIBith#4T %tk | TA 7z, Table3, 4127 F &
912, CTT 1 g#iEic k-~ T LN EEBITFRE
I3, 718, 735, 998, 1,040ug/ml &, CMZ, CFX, CEZ &
DLELSEMBETH-2L, F72, 6KMHFE THBRYER
TH CTT i3, A+ & nTwaICiE, 7.1
~97%EBETHH L LRI NI,

INTY, BITRIUZ205ME2EL TwbZ b5,
PRI A R A BB R L T2 Bar 5, BHET
i Ic B, MEEEF - IIRIRE R L CRIRL 2B
B 2EBBEL BE L 72, Table 22wy &<,
CTTIi3, BEEEEH TI12515~2,155g/ml (FF
1,415¢g/ml) T& Y, i3i¥balloon occludable T-tubei= &
AT RRETHEL ) 5 2 L BT SN,

Iz, BcBIABEITPBEMEICBVT,
4 %12 CTT20mg/kg & 0~ 3%F [ B 1< 3,989xg/ml,
6~9B¥MT£IC BV T L 283ug/ml L EV B FIREATE
LN, Zhh A XOFRNERBELG ENED > 722
Ik o TEMFIT SN T 2 EBRBRE . —BT 5,

LA L, CTT 2iEHF T, AZRMK tautomer & F
wRARICH Y, TOFHEI, PHEBLIUBENEHETT
12 CTT & L THEL, BEMDEKMET T3 tautomer
DEHEHEEML, pHI.0TI237C, 6057312 TH20% D tau-
tomer A4 LA Z & in vitro THLMICENTWS,

CTT & tautomer NHHEFEEIZIZIZRETH D, D
BRSO RPRBHORET T, tautomer UN 0 E
EEEETAREBIIED LN U2 Lid w2, RD
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pH #8.5~9.0T & % 7 % ¥ X # /L T, tautomer »*
58.7%, 24.0%ZH LNV Eh b, in vivo I2BIT S
tautomer A KFEH B L % 5,

ZHEENIC 51T 5 BBt tautomer 13, CTT20mg/kg
iEt%, 7 FT3.1%, 7HXTL.0%, 1 XT3.3%T
hHo72HM, b M2 BT B B H tautomer D R ET 2
K2 DBEMEOATH ), VIHADBEREILZ DREEYE
DA+ E(—20CHEERTFTL) D S5 X DWLHEIE b
TE,

7 v M2 BT 5 tautomer DKL, CTT20mg/ kg &%
ES54#%ICms TCTTH i E563ug/mlic &t L T
1.38ug/ml, 2.5%, FFRIBETIZ, CTTRIBE 42.8ug/
299 b 1.53ug/g, 3.6% (% DK 0 ~ 3EEM BT
E Ti3, CTTHA I 44.3 g/ mlic & L, tautomer
3.01xg/ml, 6.8%) & #E5HHAIC b, FE HICB T
BRESNZISBELNEEIND, S LICKRHBEEAT
I3, Mm% iz & A & tautomer % & H ¢ ¥, R
tautomer $4.49%ICBE L 52 ENTW B,

LA L, #rd CTT % #5 L 20513, IR BES
T, ORI HIC 31T 5 tautomer FEiHICBEY A K%
FTHN, BLRNIEEIFIC 51T 5 tautomer o) 4 B I
i3, BAUCRBHREL GRL LN, 22T, THE
HRHU% D tautomer £ EH DR Sz Lne, @
H T-tube 7 & 1 B IR CHRER L 72 BB 2 —20°C R
HRHELTT7 BLMIC HPLC 3k THIZE L 723541211,
tautomer (3 CTT A4K729.4~55.5% % sisHh B & 9 i
7tY), %7 balloon occludable T-tube @ = & { 20535
ICHEL T, EBIC-20CICHEL TRELAEALE
BTho7e ZHOHPLCHIC THEL 2 CTT A&k &
tautomer DRI HIBRENERZEILEZ A D &, B E & L
ICH#RT 5 LD (Fig. 5, 6), 1IEAEBEN—FENLD
(Fig. 3, 4) £ pB> b tz, %eh T, Fig 5 DEFT
I3 bioassay H:TL B &2 ZUeEfigR 2R L, 205 2
HE— 75 CTT AR TIL 7% { tautomer TH 5 Hi3 &
bOTHREKE -, ZOBEITHIBREN "ML, Fig 3, 4
DEFTHEDLND, ZHEEIZ, CTT KA
BATIZ, M REDHF L FATL Tvr 5 %% tautomer O
PRkt iZ, CTT AKE N 2 ~3RREN T 54
LHhBHTLERBELTED, FiZs v CCTT»
tautomer ICZHBE N BIEICRORER 2 ET 2 EH D
HIET B RS EZ b5,

Lo L%uh s, ZN6DRTRL I tautomer O B
TR LRI N2 LD TIZ LK, FDOKRESH
CTT & L THEHE S 1 724%, BT+ T tautomer 220 &
NI TETE LV, £2T, $TRIKE 2172
BEHIZDWT CTT & tautomer N HZE R EHc B

ERIZT Vb T3 pH & Mg™BEIC D TR
L7z, CTT %245 L 72 6 FEBIA 545 5 17z BE i 1494k
28T 2Rit pH & tautomer & & NROMHEM%IL, r=
0.120, % 72 148#R4KIC 3517 2 JE i h Mg & & tau.
tomer # & NDFBIMEIX, r=—0.624 & 0L AEBRHE
3RBD LN 72,

72, 7 METEBWIZ in vitro DEBRIZBWT,
FiIRWE T 1 BRI T13%, 28878 T22%, 3 R[S T43%
L tautomer 2T E 1L, 4CH LU —20CRETL, B
TR TITIZ1 BEICZENFN23%E & UF19% 9 tau-
tomer 2T B Z ORI N T VB, LAL, —80C
RT3, tautomer 12 3 HE T 3 %IcBEE, ik
EORFIZ—B0C TN H b wEEZ LN, %
2T, HHEFDIET (pHS.3)I, nvitro T, CTT %
100ug/mlic %% & 9 ML, CTT & tautomer N%H
BERITL Tz, ZOHER, Table 912RT L1,
3TCTIZ3BFMEBE # £ — 7 & ¥ 558.2% tautomer 4
BEEHBDICKHL T, 4°F 7213 —20CHEH Tl tau-
tomer £RITEL Lo Tnd Lidvwz, XBREEE:
L TidA+5 T, —80°C Ti3 R HFH o tautomer N 4§
BT LA, BIEE L TOBRTDORFIBEIZ—80C
THBEREZEHHBLZ, ZORE, 0.1IM ) > B2 EHE
PHWTHEREGFEL 23413 tautomer DERKIZ A L
<, pH7.0 X pH85 & NFIT b tautomer NHERKIZZ
NIEEDL W E VLIS -2, —F, Fridl
FEBNZ DT, CTT 1 g BEHR DB tautomer A
W EIAH pH 5 & O Mg™ i & DBk 8514 6 B
il TEBFL 72, Mg D IR EEIZRER] & & ISR
L, pHIZ80~85iEETIZIT—FL Tz, £72,
tautomer (3 CTT AN Bt BENET & 12BFHYL
(—FEBNBEMTH N (Fig. 14) L72A->T, CTT £
#IC 56 5 tautomer DAY LR AHHHL TwH I L
b1z,

N L DA BT B 728, 43 balloon occlud-
able T-tube %#3&A L 728EBic, CTT 1 g ##EL, 20
SRR L 2B 2 E I HPLCEEN A 7 41HE
AT B Z & T, HEHEIT T tautomer R E BB
1L CHEH e E %0 CTT & tautomer N &4 HE%
REL 72, Fig. 9107 T ok <, REEKIC HPLCET
SEEERETS &, tautomer i3 T VBICT ELWI L
BB L 72, % 72, F—REIt% 0.1IM ) > BRR 1 C106%
CHERLTEET I LICEY, HitEHRENEZD
tautomer N HHEHRzNTWH I L bHHLL, L
L, BB F—20CIicR L 723412 |13 tautomer
BhuNERIND L bREE AL, Thbb, Bl
B %Ot H Tt tautomer i3S KW v b, KT
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Fig. 14 Stability of the antibiotic and bile component
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The new cephamycin-type antibiotic cefotetan (CTT, YM09330) is very stable in respect to f-lactamase, it
possesses a superlative antibacterial activity on gram-negative bacilli and anaerobic bacteria. It maintains serum
concentrations over a long period, and is said to exhibit good excretion into bile. Therefore, it is anticipated
that it may show great clinical effectiveness in the treatment of biliary tract infections. In this report we exam-
ined the excretion into bile and the clinical effectiveness of cefotetan in 66 cases of biliary diseases including
biliary tract infections.

1) After 1 g i.v. injection of cefotetan, the serum concentration after 5 minutes (n = 12) was 248.9 + 61.2
Hg/ml, after two hours it was 98.7 + 27.6 ug/ml and after 6 hours it was 41.4 + 18.8,ug/ml. The maintenance
period of serum concentration was longer in cefotetan than in cefmetazole or cefoxitin.

2) After iv. injection of cefotetan, the concentration in the gallbladder tissue was as follows: After admin-
istration of 0.5 g it was 16.8 + 4.2 ug/g, after administration of 1 g it was 87.6 + 23.9 ug/g. At this time a high
concentration of 1,414.9 + 232.2 ug/ml in gallbladder bile was observed.
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3) In 13 cases inserted a regular T-tube and in 5 cases inserted a balloon occludable T-tube, a bolus iy
injection of cefmetazole, cefoxitin, cefazolin and cefotetan was administered and the excretion into bile
within 6 hours was compared by the crossover method. In the cases with balloon occludable T-tube, the
highest concentration of cefotetan in bile reached 718 ~ 1,040 ug/ml and it maintained high level even after
6 hours. The recovery rate of cefotetan up to 6 hours was 3.07 ~ 9.66%, which was much higher than those of
cefmetazole, cefoxitin, or cefazolin.

4) By high performance liquid chromatography, 0.7% of the dosage of cefotetan (7.5% of the total ex-
creted cefotetan) was excreted into bile as its tautomer. When cefotetan was added to bile in vitro, the pre-
servation of bile samples at —20°C conditions was shown insufficient, because that 55% of cefotetan had
converted to its tautomer and it had been prevented by diluting in 0.1 M phosphate buffer or keeping under
frozen conditions at —80°C.

5) Cefotetan was administered intravenously at a dose of 1 g twice a day over 3 ~ 16 days (average 8 days)
in total of 36 cases including 14 cases of cholecystitis and 22 cases of cholangitis. The clinical results showed
excellent in 3, good in 26, fair in 4 and poor in 3 cases.

6) Bacteriological results showed that cefotetan proved effective against E. coli and K. pneumoniae even
at a very low level. An effective rate of 77.8% was also exhibited against superinfections.

7) Vomiting and hypotension were observed in two cases during intravenous bolus injection, but these
symptoms were not observed when the same cases received daily one hour drip infusion of cefotetan.



