CHEMOTHERAPY
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KHEER TESR S PR

Cefotiam hexetil D® VX, v b RUA XIIBIT 2 ROKLE5HDEABEICDONT
cefotiam BEZHET 5 Z LICL VRETL, ROKERB,
1. VARV T v MZBIF S cefotiam hexetil 20 mg (cefotiam HE &) /kg KOS
ROMBERVEEARNBEII 7 A TRZEHR5~105, 5 v F TREEH 15~30 2z h
ThREELRL 2, BBBABTHRRFT, BIFRVUBADOBRITHARTH 7, 1 X
IZBIJ % 20mg (cefotiam ME &) /kg REOMFTEEIREE 1 BEHICESEL R
L, 7R, 7y hOZNICHEL TRENTH > 72,
2. Cefotiam hexetil 20 mg (cefotiam #RE ) /kg REEORDHME I~ R TR E
ED 23.2% 24 BELIA), 7 v b T8.3% (24 BRRHILIN), A X Tix 4.7% (6 BFRILIA)
T, IVABHEE» o7z, BEHPHRMEITIT v b TREED 8.4% (24 BEREILIN) T
Hol,
3. 7y bOBEICBIT A cefotiam hexetil DRINEBALIE F & L T+ 35K 22 E 5T
THo72,
4, Cefotiam hexetil 285 L7~V ARV T v s DRFRBWIZ VTN Y cefotiam 3
FETH 22, VAT cefotiam DfIcHED SCE-1006 K 1F SCE-1136 #5, %75
v M TIRHMED SCE-1006 B &Nz,
5. %7 AT cefotiam hexetil 20 mg (cefotiam BE &) /kg RO E L 12850 M hig s
HISRTER (5.1ug h/ml) RURPHEME (23.2%) & cefotiam % K T#E L /B0

DEC. 1988

TN L& T B L, FNFNAT. TR AT.3%TH > 12,
Key words : Cefotiam hexetil, AWNEIfE, ~ 7 X, 5 v b, 4 X

Cefotiam hexetil (CTM-HE, SCE-2174) % cefotiam
DIATAVMFAaRZ 9 7 ThY, ThEEIREN%
TEZOY, BORSZ/NEE L D EP»ICRINEN
EbICEEERTH S cefotiam KEBEN T, MFRV
HBANBITT Y,

KETIE, 7R, 7v PRUA XIZBF 3 cefotiam
hexetil & 58D IEKNBNREIC D\ T, cefotiam R % I
B HIEILDREFL iR RN B,

KEMH R URERF &

1. EAEH

Cefotiam hexetil R U Z DR #MAERY (A3-
cefotiam, SCE-1006, SCE-1136; Fig. 1) Z EHZ
B RFFFTCAREIALEREH VI

Cefotiam (hydrochloride) 13 HER& £ A7z, &
B, cefotiam hexetil (hydrochloride) ® 1mg &
&M BX 2 cefotiam 0 638 ug % & 2o M T,
cefotiam hexetil D5 &3 cefotiam FIffi#aE T
RRT 5,
2. EBEgY

%7 X143 Slc : ICR, 1#, 3~8:@M, AE 8~36
g 7v M3 Jcl:SD, H#, 6:8#, & 170~210
g, 1 X3 Beagle &, Mf, 4% 1~1.5F#, #E
10~15kg DD EM 2, TR EEIIG5HT 16
~18 BREDOHER 21T > 72,
3. EXloks

Cefotiam hexetil DS BIZEEKIZHB T 2 HE 1
HRARZS5E (1200mg) *# b L2, cefotiam FI1fi

* T 532 KERMHE/IX+=4H8]2 TH 17-85
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and its related compounds.

Fig. 1

ELT20mg/kg &L, FIERORA 2 HERL K
F3EBEOERE (1%BH Tk 0.004N HCD
WL, vV ATIAKEL0gH720 0.1ml, 7 v b
TIXEE100g H7:0 0.5ml, 1 X TIREE 1kg b
O Iml %Yy 7 (9 ARUI M) /23T A4
AT -7V (4R) #BOTERCEOKSL 72,
4. BAORK

4-1) M . BRRESBOFERREE, v 7ARK
U2y bTRZFVI—TVEREET THREE - 3k
2L, 1 X TRAIKEKRLY, 20FNPED
AN EHIZERML 2, %) U HNMIRIZE B IS
WEIT RSB (3,000 rpm, 10 min) L, M4 % 45
BEL 72,

4-2) JEEF | BRI S®ROFTERREIC, RME
SELBMELVESL N, B, BRUBEREEL,
WHIEBRE K THEE, WBEE (W100mg B
E)DIfEED0.1M )~ BEE® (pH7.0) %0
ATKREYFARXL, ZORLTELE L FERNEE

DHEFE AT,

4-3) RV ARUZ v P TIERRS%, #
HRIORB 7 — 1T AN, FRIEBRMNORZHFRL
2o A XTIEBMAC T LB T—TLEEAL,
T T B R % AT E BRI BRER L 72,

4-4) Btz FALZ—FARBRETICT v b2
BL, IEECKRY 2L ®F2—TRFEAL,
Ui % it & ERR S % O ERFRINICERE L 72,

o DEEIIEE, £7213-80C ICEBEREL
T LBEUACEABE2RIE L 72, ZORESRKEF
TTIREKRARFD cefotiam EMHIZET Lih o
A
5. EFBEOHE

5-1) Bioassay 2 . (A& UV iESHEE T D
cefotiam X Proteus mirabilis ATCC 21100 %
HAEHE, DST agar (Oxoid) »*REMAEM L 32
Agar well (RIC X D BIE L 2, MEEREDEXBE
B3R —EED M THRL FABEEAERIC LD
Fon/-BEMBEE, 2R, BHRUESHER
RETIHO0.1IM Y v EEE®KR (pH7.0) THERL .
REBRICE OB oNEEMKRERANT, 207
hEHL 7,

5-2) TLC-bioautography # : Cefotiam hexetil
ERELLETY ARV T v b ORBEERBYIE
TLC-bioautography 2 & W 8 FE L 72, %& ¥,
Spotfilm (¥ Y A#4% L f, 20X20cm, HFEILEK) *
vV arH (DC-200, BERIZE) O 5%T—7 LA
BHT—&K, FRECIVERMABRBERGEL, 2
D 7L — b+ T cefotiam, SCE-1006, SCE-1136 72 &
@%%ﬁ&U@&%@ﬁ%%%Xﬁvhb.mﬁb
7:1%,1% NaCl B BFRGEHE £ 75 LRFEIC L
BB L 7z, Bioautography? \Z i3 RE & & L T
Providencia rettgeri ATCC 9250, RERFIIEM L L
T MacConkey agar (5RHf) % Fuw 7z,

5-3) HPLC#&E : w7 RARUZ v b DRFEREY
% HPLC o X Y 7RIEE L 72, FRIE{KIZ HPLC A
REKTHEEARLI: O %, $LR—-#MEOR
IARERFNER 2 IR LD L D CHFRL LD
FENEFARE 2o A7 4L —a2 =y b
(Ekicrodisc, 7 7K 7)) #AWT#EAEL, RICRKT
RETHRIERET- 12,

Instrument : Waters Liquid Chromatograph
ALC/GPC 204 with an autosampler 710 B

Column : Nucleosil 5C,s (Sumitomo Chemical
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Ind., 15X 0.4 cm, i.d.)

Mobile phase : 0.1 M Acetate buffer (pH 3.9)
-CH,CN (95:5)

Flow rate: 0.8 ml/min

Detection: UV detector (Model 440), 254 nm,
0.005 AUFS

Injection volume : 50 gl

Chart speed: 0.5 cm/min

Peak-area measurement : Deta module 730
(Waters Associates Inc.)
6. BERINEI DRSS

HELIZTY FERYPALESY —L (65mg/
kg, im.)KRETCBEL, +2, ZBLE, =
BEhEs, EEOEIMEEEZK 10cm ORI WKL
T, V— 7 %{EH L %z, Cefotiam hexetil D 20 mg/
kg 28N —7TRICEAL, BEE2REL, BRI
BE#MR & DRI L 72, # O M4 B E X bioassay &
I2& 9 cefotiam BEEL L THIEL /2,
7. In vitro N5 #E

RVARUZ v FOMER VNG, HFOREY X
— h 2B B cefotiam hexetil DIIKSHEE L &

N5, MiEH 503 10%/08 () /FR) VB
EEW (pH7.4) TEY 42— b EBE (R %R
) o BEER, pH7.4) 5ml WHEED cefotiam
hexetil ## (final concn. 50 xg/ml) %#A0Z T,
37°C TIEBRIG S ¥/, RIGRTR URIGHE 30 4
TORRERMIC, KEK0.5ml #HIWL, ¥80
0.1N HCl #h0z2 TR LB, EEDOIRER
% HPLC X & Y FRIEEL 72,

Cefotiam K& U*A3-cefotiam DEE T3, BEIHE L
LT 0.03M(NH,),SO,~-CH;COOH-CH,OH (100 :
3:2) BRW,

8. EENNFRIMEMT

Cefotiam hexetil 5% D MFEE (cefotiam #
HE) 0B NFENEITIE, KNESY BERLLT
O/ 7 LRRRYLTUITo %, RVARUT v b
B} 3/87 A —% —IX two-compartment open
model & D, 4 XTiX one-compartment open
model & & D FBATL 72,

9., WErFRINE
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Fig.2 Plasma concentrations of cefotiam after a single oral ad-

ministration of 20 mg (cefotiam equiv.) /kg of cefotiam
hexetil to mice, rats and dogs.
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X B B &

1. MuAEchRs

<7 A, 7v b RUA XIZ cefotiam hexetil % 20
mg/kg FEOKE L BEOMETIEE (cefotiam #
BiE) % Fig. 2 1R ¥, 77 XA TIZEPH»IZIRIT X
h, ®E&S RS NFTEE (Cmax) 9.4 ug/
mZRL7Z, 7Y PRUOA XTIV ADGZE LR
%0, %51% 15 2 R0 1 BefAT% I 2 h £ 4 Cmax

(7w b :12.8ug/ml, 4 X :3.8ug/ml) ZmRL17T,

Table 1 Pharmacokinetic parameters of
cefotiam in mice, rats, and dogs after a
single oral administration of 20 mg
(cefotiam equiv.)/kg of cefotiam hexetil

) Crmax Thax AUC ty
Animal (n)

(ug/ml) (h) (ug*h/ml) (h)

Mouse (10) 9.4 0.09 5.1 1.3

Rat (6) 2.8 0.30 2.0 1.0

Dog (5) 3.8 0.86 8.0 0.9

See the text for the parameter analysis. The pa-
rameters were estimated from the mean plasma levels
in plasma of different animals killed at various times :
thus no SDs are given.

Concentration(z#g/ml or ug/g)

M E MR TEE (AUC) 21 X (8.0 xg+h/ml)
”RUf=7 2 (5.1ug+h/ml) 7 v b (2.0ug-h/
ml) (ZHEL TE» o7z, MAREFEE (t1/2)
BROWITNOBYETLH IR KER L o7
(Table 1),

8, 37 A cefotiam D 20 mg/kg % K T
5 L7850 AUC i3 10.7 ug * h/ml TH o7z,
2. MEBRMIBE

77 ARKRVT v M cefotiam hexetil % 20 mg/
kg BOKEGHOMIEBNEE (cefotiam HEE) 11,
TYUATIEKREGH®R 1052, 7 v FTIIEE% 15~30
FCENENESMEICEL, IEMBRCIZIZRE
RFBEESE TIET LA (Fig.3, 4. ¥7 X, 7v b
HICERUVFBE,SS S, MERUBEREZMTEE
LD ED o, YT RAICBTAITEE - SBETIZ
R CHERERL 72,
3. IR KUkt R

3-1D) RRHFHME: v v R, Ty b RS R
cefotiam hexetil % 20 mg/kg OS5 L 728D R
R DEZA (cefotiam #EE) % Table 2 105
TXVARUT v b TREES® 4 BEEIcEnEFNR
BREBD 23.2% KRV 8.3%DRGHEME, 1 X Tt
B5% 6 BFEICKREED 4. 7% DHRMER 2 R L 12,
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Fig.3 Plasma and tissue concentrations of cefotiam after a single
oral administration of 20 mg (cefotiam equiv.) /kg of

cefotiam hexetil to mice.
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Fig.4 Plasma and tissue concentrations of cefotiam after a single
oral administration of 20 mg (cefotiam equiv.) /kg of

cefotiam hexetil to rats.

Table 2 Urinary concentrations and excretion
of cefotiam after a single oral adminis-
tration of 20 mg(cefotiam equiv.)/kg of
cefotiam hexetil to mice, rats and dogs

. Time Concentration Excretion
Animal (n)

(h) (ug/ml) (%)
0-8 122 + 31.4 22.8+4.1
Mouse (200 ¢ 5 1.0+ 0.7 0.4+0.3
0- 8 66.7+ 18.3 8.0+2.9
Rat (10 4 5 1.1+ 0.9 0.3+0.2
0-1 334 +183 2.0%0.9
1- 2 428 +310 1.4+0.2
Dog  (5) 5y 957 +103 0.9+0.4
4- 6 81.2+ 42.0 0.440.3

All values are expressed as means+ SD.

%8, 7 A cefotiam 20 mg/kg % K T 5%
BB A IRPHMEBRIIRERED 49.0%TH
> 729,

3-2) HBEhHEME ¢ o b T cefotiam hexetil
% 20 mg/kg BOK5% 24 B 8 2 BT
R (cefotiam HEE) ZREED 8.4% T, RP
BEMER © 13IZEBETH -7 (Fig. 5,

4. BEROLE
77 A B S cefotiam hexetil DURIY, HEHIC

RIZTBBOTELRIT 0, £#3, 4, 5,
6 XU 8BE D~V AZ cefotiam hexetil % 20
mg/kg BOKE L, mMEHBEERURPHTE
(cefotiam & fE) #FEL 7z (Table 3), MHE
ED AUC RURDHEERIZHFE < 7 A D FH b3 HHEK
HIE <, SBEOBIT 512 L 7ehs-> TEL 2 208[
WHHNTZ,

5. BEBIERAL

Z v bO+Zi58, =B LI, EBPE, EHEO
BERRLD N — FWIZ cefotiam hexetil % 20 mg/kg
EA% M cComPRELXREL, AUC 28
H L7 (Table4), Cefotiam hexetil i+ —$5BE &
UZh8 FECHE R C RN & n iz, ZBRUE
BBOBE T TORIIIED TE» > 72,

6. In vitro MK %

Cefotiam hexetil ¥~ Z, J v hDMmMFRVT
M HREZA—PRICBLT, OFNLHED
»IZ cefotiam ICEHRE N, —IF Ad-cefotiam b4
B L7zo —4, cefotiam hexetil {3 pH 7.4 DER
) CEBEERBPCBOLTLECH»ICOEL,
Ad-cefotiam 24T 545, ZDFE cefotiam D&
HizERo stk otc, TNSDT L4, cefotiam
hexetil D3RR U/IN\BG « FFAEIENICEET 2 2 AT
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Fig.5 Biliery excretion of cefotiam after a single oral administra-
tion of 20 mg (cefotiam equiv.) /kg of cefotiam hexetil to

rats.

Table 3 Plasma levels and urinary excretion of
cefotiam after a single oral administra-
tion of 20 mg (cefotiam equiv.) /kg of
cefotiam hexetil to mice of various ages

Mouse age AUC® Urinary excretion®
(week old)  (ug-h/ml) (%)
3w 10.5 38.9+15.5¢
4w 6.2 25.3+ 4.8
SW 5.1 23.2+ 4.1
6W 4.5 17.2+ 6.4¢
8W 3.1 9.8+ 3.2¢
a See the text for the parameter analysis of plasma
levels.

b 24-h urinary excretion (mean+SD, n=10~20).
P<0.001 vs. 5W mice.
d P<0.02 vs. 5W mice.

(e}

Table 4 Absorption sites for cefotiam hexetil in
rat intestine

Absorption site AUC® (ug-h/ml)

Duodenum 2.73+1.17
Upper-jejunum 2.79+1.52
Jejunum 0.11+0.06
Ileum 0.10%£0.08

a Each value represents the AUC (mean*SD) of
plasma levels within 3 hr after injecton of 20 mg
(cefotiam equiv.)/kg of cefotiam hexetil to each
loop (ca. 10 cm) of rat intestine (n=23~5).

Table 5 In vitro conversion of cefotiam hexetil
into cefotiam and A3-cefotiam in plas-
ma and intestine- or liver-homogenate
of mice and rats

Cefotiam  Production (%)
Animal Tissue hexetil
ty (min) Cefotiam A*Cefotiam
Plasma 0.61 60.5 29.6
Mouse Intestine 0.38 87.6 10.6
Liver 2.00 76.7 26.3
Plasma 0.36 67.9 13.1
Rat Intestine 0.79 89.3 10.8
Liver 7.03 22.7 57.7
Isotonic phosphate
buffer 15.0 ND® 34.1

(pH7.4)

Cefotiam hexetil (final concn. 50 gg/ml) vras in-
cubated with plasma (50%), and intestine- or liver-
homogenate (5%) at 37°C for 30 min.

a ND: Not detected.

7 — X2 & > GEP LI cefotiam ICEFaE B 2
E%xRL T3 (Table 5),
7. RPEEREMORE

RTVARY T vy PDORFIZB T S cefotiam
hexetil DEERBY % TLC-bioautography K1
HPLC & & » THEF L 7z (Table 6),

7 ADRFUZIE cefotiam hexetil D IEHER B
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Table 6 Metabolites in urine specimens of mice and rats given cefotiam hexetil orally

HPLC? TLC-bioautography®
Metabolite Rt Mouse urine  Rat urine¢ R Mouse urine¢  Rat urine®
(min) (%) (%) (%) (%)

Cefotiam 11.6 20.2+4.4 7.0+1.3 0.08 12 *2.5 4.1x1.7
SCE-1006 17.8 3.4%+0.6 0.4%0.1 0.28 4.3+£0.5 0.1
SCE-1136 4.6 ND¢ ND 0.58 2.0+0.2 ND
Unknown —¢ - - 0.41 +! ND

a See the text for HPLC.

b  See the text for TLC-bioautography.

¢ Cefotiam hexetil 100 mg (cefotiam equiv.)/kg (p. 0. ), 0~8 h urine (n=4~5).

d ND: Not detected.

e —: Not determined.

f =+ : Trace.

&L T, cefotiam(20.2%) O, »&ED SCE-1006 -1136 BRI &N, 7Ty M THHED SCE

(3.4%) KRV SCE-1136 (2.0%) st iz, —
F, 7v bORFICIEZEE LT cefotiam (7.0%)
DOH, HED SCE-1006 (0.4%) »iHH & iz D &
Th-o72,

% 2

Cefotiam hexetil 1& cefotiam @D 2 & V&R F &
NEEATIATMET S5 L VBERNE2ED
REOXRITH S, AFEIIROKET 2L, NMBLDY
HP BRI 1, DMNEREEEO AT T — X
LD AT NVERGHIASHEEINT, EEETHS
cefotiam & 72 0 MR UHEBANEITT 51,

~U A, 7v b RUA XIZ cefotiam hexetil % #%
O5 32 &, vV ARUA X TR RIFS M
HBEERL, FEMICHEBLLY, v hesy
HMHABEHBIEI VA, 1 2L TEL-
(Fig. 2), Cefotiam hexetil 3= 7 X, T v Mk
51, cefotiam & 72 - THPL A IC FEFSRICHF T
505, BICHRUVBEANOBTHIASYHLRIFTSH
-7z (Fig. 3, 4), COBBABITO (-3
cefotiam DK T 7 3HANKRERD 21 25
L Twns,

7 v P DBEICBI D cefotiam hexetil DRI
B % in situ TOREN—TETLORLEFEE
(Table 4), cefotiam hexetil I3 F & L T+ 158
BRUZEBEHTRINENE LD EE L 5T,

Cefotiam hexetil DRFITEB T 5 EERBIZ
cefotiam #EETH % »5, <7 A Ti3 cefotiam D
fiz, 3 fr{AIgEAs—ERZ (L L 72 SCE-1006 & UF SCE

-1006 A5t H & #1172 (Table 6) , Cefotiam hexetil %
BE L7t PORFICY cefotiam DfBIC, MED
SCE-1006 & U SCE-1136 R & T\ 39,

ERK AICB T2 cefotiam hexetil @
bioavailability &#160%THbHY, =7 X IZBIT3
cefotiam hexetil 20 mg/kg & O SB[ iEE
® AUC (5.1 ug+h/ml) RURBHEME (23.2%)
&, cefotiam 20 mg/kg B T#EED AUC (10.7
p#g - h/ml) RORPHEMER (49.0%) OLt&E» > B
i L 72 bioavailability (#748%) A% x72130%
BiFe£Ezon3,

#

EFFCEHB I oI MR R R, HkH
JERT) DRKEFEE L EBNFEORET), KREBE, &
EEM (REREE) OERCEHORLET,

[

22

X

KEH &, W% & @ SCE-2174 0MEERAK UM
NBIREIC DV To 58 35 AR EREFE SRR B
ik, W& 230, B&RE, 1987

—

2) &% M, ATHEHE— : Cefotiam (SCE-963) D&¥
MNEERIEE, Chemotherapy 27 (S-3) : 106-111,
1979

3) KAWHE B, XE¥KHE, B & ETIHERCE
LEYOMPBEHBOL I 2L —2 3>,
HRHEFH 32:522-531, 1973

4) Mizuta E, TSUBOTANI A : Preparation of mean

drug concentration-time curves in plasma. A
study of the frequency distribution of pharmaco-
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kinetic parameters. Chem. Pharm. Bull. 33 : 1620- spectrum cephalosporin, in mice, rats, rabbits and
1632, 1985 dogs. J. Antibiotics 31 : 1272-1282, 1978

5) TsucHIYA K, Konpo M, Kita Y, Noji Y, 6) SLEFEUHE, KIE 18, #21LU—EB . Cefotiam hexetil D
TAKeEucHI M, FucoNo T : Absorption, distribu- He K55 —fH348%, Chemotherapy &+

tion and excretion of SCE-963, a new broad

PHARMACOKINETICS OF CEFOTIAM HEXETIL IN
MICE, RATS AND DOGS

Yasuo Kita, NAORU HAMAGUCHI,
SHINICHIRO HIRAI and AKIRA IMADA

Central Research Division, Yodogawa-ku, Osaka 532, Japan

We studied the pharmacokinetic properties of cefotiam hexetil in mice, rats and dogs.

1. The plasma and tissue levels of cefotiam after oral administration of 20 mg (cefotiam equiv.)/kg
of cefotiam hexetil reached a peak at 5-10 min in mice and at 15-30 min in rats. The tissue levels
of cefotiam in mice and rats were higher in liver and kidney than in plasma.

In dogs, cefotiam concentrations in plasma after oral administration of 20 mg (cefotiam equiv.)/
kg of cefotiam hexetil peaked at 1 h and remained at higher levels than in other animals.

2. The 24-h urinary recovery of cefotiam after oral administration of cefotiam hexetil in mice and
rats was 23.2% and 8.3%, and the 6-h urinary excretion of cefotiam in dogs was 4.7% of the dose.

The biliary excretion of cefotiam in rats after the same administration regimen was 8.4% of the
dose within 24 h.

3. In rats cefotiam hexetil was absorbed mainly in the duodenum and upper parts of the jejunum ;
absorption in the rest of the jejunum and in the ileum was low.

4, Cefotiam was the main active metabolite detected in the urine specimens of mice and rats given
cefotiam hexetil orally. Small amounts of SCE-1006 and SCE-1136 in mice, and of SCE-1006 in
rats, were also detected.

5. The bioavailability of cefotiam hexetil in mice was 47.7% calculated from the AUC and 47.3%
from the urinary recovery.





