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acetamido]-3-[[[1- (2-dimethylaminoethyl) -1H
-tetrazol-5-yl] thio] methyl]-8-0x0-5-thia-1-
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Fig. 1

HPLC separation of cefotiam and A®-cefotiam in the mouse plasma given

20 mg (as cefotiam)/kg oral dose of *C-cefotiam hexetil.
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CTM D&IF, 205 DIEHEBKERIECNEL T
ER LM e A TEE L 72, HPLC &4,
BEMELLT7E b= YA-0.05M ) > EEEE
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MOBECRBREED 0.1%ThH -7, 5y FOR
EROTHANLINBEE (ZeEg) 11, 1,2-
CHD, 1,3-CHD+1,4-CHD, CHT T#h #h
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Front
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1,3—CHD
1,4—CHD

Origin

Chloroform-ethanol-acetic acid-water(3:3:1:1, v/v)

Fig.2 TLC separation of the *C-materials in
urine after administration of “*C-cefoti-
am hexetil to the rat. CHD: cyclo-
hexanediol. CHT : cyclohexanetriol.
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L, 37C THAMA > Fax—bLI, RIGKT
#%, #HFHT IN HCl %10z T5H#&M (pH 3~4) &
L, 2f8ED A8 /— L THIHL 72, #IEEHO
CTM-HE, A3-CTM-HE, CTM, A%*-CTM & CH
DE=ZIE HPLC TiT-o 7, &8, AREBD pH &K
T3 CTM-HE O{LFE#97% 38 REHSETT 5
728, FEEWKIC C-CTM-HE &ML TA > *a
R—+L, 2O3BEEXZLI|TRBELLE
L7, KRB TIE CTM-HE DIk 538D 4 % 8
£3 5%7/:% NADPH, NADH 8XU0%#hsDB4LE
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DEBABY %A\ T BAKKE D FEV IZL D AN
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10.2 FBEHN=AT 7 —LOREE
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DB N U LEEEWR (pH 7.4) B X UBFEE L 5
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(100 g/ml) EBERFEEH (t8d) Mz T, 37°C
TSPMEA v Fan—b U7, RIGKTE, ERL
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72 CTM %2ZFEBLTIAT7—CIENLEHL 2,
BREEA L LT, PCMB (1x102*M), /S5 % ¥
Yy (IX100°M) =&Y ¥ (I1X100°M) %2 B
W, TA7 7 —¥EEN PCMB THEENIEES
A-TRX77—¥, 5% FV v TCHELENBEB-
IRXTI7—¥, £/, TV U EEDLThOEE
Bk > THEEER I 2> BEICIF C-X
77 —¥W&>T CTM-HE »IIkSER2%ZT 3
& B L A2,

11, BEHER S O 5B & FE

1.1 EHFEA O

1,2-CHD, 1,3-CHD+1,4-CHD & CHT % 32
572912, “C-CTM-HE (CTM & L T 100 mg/
kg) #7 v b (n=3) KOKESL, 24BHEE T
DREZFEL 72, BonzREICIZ/ES L REtEE
DI9L.5%MER &7z, CH X 2 BRI H - TH
EU7:Z v b OFIIRIS & BBk L 72,

11,2 JRETIHERL 5 0 BB

FIRRIM % = F v —7 L CHIE GBfEEX1) L,
CH %187z, 1,2-CHD & 1,3-CHD+1,4-CHD %
HET /-0, RAHNEBED -/ Vo= —+¥
THHE (37°C, 16 B¥[) L 7%, EF# F 0 T
(3f5&X3) L1zo CHT DBAIE, REE 2 EEHEL
etk ¥/ —VTHHE GEEX]) Lk, 27
NOMERZBREL, FIBOFECHK>T TLC »
7o, HMEMHER D % 28 72, 1,2-CHD, 1,3-CHD
+1,4-CHD & CHT W43 2E45% TLC 7v
— b oHEMWMD, CHD DOHBEEAKCEBBEIRT
FEBR T F VT, %72, CHT DEBEIE A ¥ / — L TH
ML BonREMER CHBHE%R % Hvwi: TLC
&b, oIBR8, 8, 1,3-CHD & 1,4-
CHD & TLC THBET & o 720%, GC ETIzH
BEL, MBS OBFEEMNES» E o7z,

11.3 FEEOAR

CHT D MY XF LY (TMS) %ﬁ%@ﬂ@z
X, &% BSTFA THE (25°C, 10 £RILILE)
5T EIZEDITo Tz,

11.4 BB

HAz7OR 757 4 —-BHED (GC-MS) i3,
BEFEHEA AV FEEERBL-EE GCMS 9020 DF
HERSMHEACTIT>7.GC T, #5245
& 3mX3mmID) 2 10% (w/w) ¥V a> QV-
1723—7 427 L% Gas Chrom Q (60~80
mesh) ZFEL THW2, #» 7 LB E 1, CH,

1,2-CHD, 1,3-CHD & 1,4-CHD OSHTICBEL T
i3, 80°C T 5 srRiIfeketk 2000CE T, £72, CHT 0
12 80°C 75 250°C £ CHES0 /S A%HA0n
TESSCOEETRB L F+ V7 —H R, A
U L% 30ml DRETH W, REREADR
BIE 300°C KRRE L7ze T RAANRY ML OBIESRM
ELT, 1A EEE%R T0eV, +F v 7ER% 60
uA, MEEE% 3KV ICRELz, REEEALY
%, SAARZ MNLVEBRAT VHB 7~ 75,
DE—7 DIELATHRIEL 72,0

12, 7—% ALk

T—F ERCE S R WRY, 3~5FIDF % 1213
P L BERFETRL 2, MBEHBEEOFEE
(i) 13, BRANZFEIC L DEH L7, MEEhEER
FIMR TERE (AUC) REKAIES : TREFAR
T, ZNLIEERA (M) £ CRIEELOEEE%
BOTHEH Lz, 72, BREED MBFBED T
fEid, BRIKSDF—5 % 1-a > /8— b XY FEF
NMCH TS, /BRI ZFE (MULTD @i &
DIBONTNT A= EROTEEL T2, 28, 4C-
CNMHE%ﬁ%k%D&sbﬁam,WW®ﬁE

IRTRCIASEEZT CTM ik A-

CTM ECHCEBEND ZELHELNMZENTD
T, TATNAIBEERESDOEEIZT T CH g
fEe L THRRL,

BRCEZR

1. ¥7 70 2R v EKADEANERE

L1 % X

L1L1 %& XX

“C-CTM-HE (CTM & LT 20mg/kg) %7 v
Mo RYR, AXREROKBELIZEBOCTM £LT
DEWFNFIARIZZh 21 16.9%, 43.3%, 7.8%
THo7: (Tablel)s CTM BEFENTIHRB 22
FIZ B ZERNT Y bEA X EBOTHS ML
TWw3Y, LiehioT, LEREWEHFIBARE, 2
ENOEMIBITE CTM £ LTOBRINEKEERLT
whrEZHND,

“C-CTM-HE O#%58% 50 mg/kg & 100 mg/
kg CHEL TRV RACROBE L L 2 2, £
MFAREENZNAL5.0% - 38.0% CHD, 20
mg/kg 2RE LB REsnEZdrhot:
(Tablel)o L7:255T, CTM & L TOWRINER,
20 mg/kg~100 mg/kg DEWEH TLEAL L 72\ L £
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Table 1 Bioavailability of *C-cefotiam hexetil as cefotiam in the rat, mouse and dog

Treatment
Species e AUC ¢ (kg - h/ml) of CTM
Compound Dose (mg/kg)* Route
R CTM 20 LV. 12.4 (100)
at 14C-CTM-HE 20 P.O. 2.1 (16.9)
CTM 20 LV. 6.0 (100)
uC-CTM-HE 20 PO. 2.6 (43.3)
M CTM 50 LV. 13.1 (100)
ouse “C-CTM-HE 50 P.O. 5.9 (45.0)
CTM 100 LV. 27.4 (100)
“C-CTM-HE 100 P.O. 10.4 (38.0)
b CTM 20 LV. 61.8 (100)
8 4C-CTM-HE 20 P.O. 4.8 (7.8)

Means of the results from three animals.

* As cefotiam. CTM : cefotiam. CTM-HE: cefotiam hexetil.

Table 2 Portal absorption of cephalosporins after intrajejunal administration of *C-cefotiam hexetil
to the rat and dog with jejunal loop

Composition of cephalosporins (% of dose)
Species Sample
CTM-HE A>-CTM-HE CTM A*-CTM

Potal blood ND ND 3.7 2.0
Rat Intestinal wall 0.2 0.1 1.1 0.8

Intestinal contents 8.2 4.0 33.8 34.0

Total recovery 8.4 4.1 38.6 36.8

Portal blood 0.4 0.2 0.1 0.5
Dog Intestinal wall 0.7 0.4 0.2 0.4

Intestinal contents 56.5 12.8 0.5 5.3

Total recovery 57.6 13.4 0.8 6.2

Dose, 20 mg(as cefotiam)/kg. ND: Not detectable.

Zohsd,

L1L2 PFIARERIR

BBLN—TEER LTy VA X EROTE Y
7O AR VG OFIRBIIC D TREL 2
(Table2), “C-CTM-HE 25 v s DZBEL —7iC
8545, MRMbic CTM 8 U A*-CTM &
LTI &, KE(bEE A-CTM-HE 3t &
nipotz, ZHASZYFICH CTM-HE & A’-
CTM-HE &4 7% <, CTM & A*-CTM »ERD
Thot, =7, 4 XOFMRIMHIIZ CTM & A3-
CTM DiEn» iz, K&tk Er A*-CTM-HE b &M
SNt A XDBE, EBABRYT O EESIE CTM
-HE & A*-CTM-HE T® -7,

IhoDER»S, 7 v bDFE, “C-CTM-HE
BBMETIZIZRSWCIKIMEERZ T %, CTM
& A*-CTM & LTPIRENL TRIRE NS A8, A
AT —EIERED % FTINE TR BT

CTM-HE : cefotiam hexetil. CTM : cefotiam.

DIEDBHShER O, TYMEARIBITBZ
DEVIBEECEIZIAT 7 —E¥EROEE
() cEERT B EEZONE, £z, “C-CTM-
HE O—H8BERNTLARE N T, A-CTM-
HE, CTM & A*CTM 24K T2 2L bBHom
ThH5,

1.2 Mm¥EHEE

4C-CTM-HE 25 v b. * YV A, 4 R XEOKS
L, MEFDL7 7o0AR) “KADBELHEL
7z (Fig.3, Table3), 7 v hMm#$ o CTM BE
13154 (Tmax) TtE¥—7 (Cmax) &%9, #0D
B FEB 0. 9RFREDOEE TIET L (Table3),
v ADHE, MFEFREE S 2 (RYORAIERS)
T Tmax 1L, #DBOHEEDELFELIL 0.5 B5RI
THo T A RTBITHMBHBEDOE — 213 30 4
BICRoN, ¥EBI10BETH-, Zhoo
FYomE+ A-CTM BE L, CTM BE T~
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% L{&# > 7z (Table 3), “C-CTM-HE 2&Z 05
LizZw b, TR, 420D 0.5FH, 2EE8L U0
SHFIMm&E A\ T CTM-HE BEZHIEL2H

’

2.0F A:Rat
1.0
0 = -
E 5.0 B:Mouse
> o
X
5 10
@
5 3.0
o
(3
220
o
3]
E 1.0 M
@
«
a. O
4.0+ C:Dog
3.0
2.0
1.0
0 ~ =

o
oo N

0 1 2 3 4
Time after dosage(h)

e—e  CTM, o—o 4°-CTM.

Fig.3 Plasma levels of cefotiam and A3-cefotiam
after oral administration of *C-cefotiam
hexetil to the rat, mouse and dog. Dose, 20

mg (as cefotiam)/kg. Mean+S.D. of the

results from three to four animals.
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Table 3 Pharmacokinetic parameter derived from concentration of cefotiam and A-cefotiam
in plasma after oral administration of *C-cefotiam hexetil to the rat, mouse and dog

Pharmacokinetic parameter
. Dose
Species (mg/kg)* Compound Tmax Cmax tus AUC ¥
(h) (ug/ml) (h) (ug * h/ml)

Rat 20 CTM 0.25 1.36 0.9 2.1

A3-CTM 0.25 0.10 ND 0.3

20 CTM 0.08 4.99 0.5 2.6

A*-CTM 0.08 0.57 0.5 0.4

M 50 CTM 0.17 10.09 0.7 5.9

ouse A-CTM 0.17 1.74 0.8 1.4

100 CTM 0.25 13.48 0.6 10.4

A*-CTM 0.25 3.00 0.6 2.9

D 20 CTM 0.50 2.32 1.0 4.8

og A*-CTM 0.50 0.73 0.8 1.3

Means of the results from three or four animals.

* As cefotiam. ND: Not detectable.

CTM : cefotiam.
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Table 4 Excretion of cephalosporins in urine and feces after oral administration of
14C-cefotiam hexetil to the rat, mouse and dog

) S | Excretion of cephalosporins (% of dose)

Species ampe CTM-HE A*-CTM-HE CTM A*-CTM
R 24-H urine ND ND 12.6 0.9

at 24-H feces ND ND 0.9 9.1
M 24-H urine ND ND 8.3 2.6

ouse 24-H feces ND ND ND 3.7
b 48-H urine ND ND 6.9 1.8

g 24-H feces ND ND ND 23.

Dose, 20 mg (as cefotiam)/kg. Values for pooled samples of three animals. ND: Not detectable.

CTM-HE: cefotiam hexetil. CTM : cefotiam.

Table 5 In vitro metabolism of “C-cefotiam hexetil incubated with plasma, intestinal mucosa and liver

homogenates of the rat, mouse and dog

Metabolic Composition of cephalosporin (% of added CTM-HE) CH

Tissue Species activity (% of total “C)
(mg/min/g tissue) | CTM-HE | A*-CTM-HE |CTM | A*-CTM o of tota
Control * — 75.1 18.6 0.2 2.6 4.5
Humant 0.02 51.1 33.9 0.7 8.3 12.5
Plasma Rat 0.19 56.4 6.3 13.7 17.1 35.2
Mouse 0.05 25.1 5.5 31.2 30.0 67.0
Dog 0.01 64.4 25.8 0.5 4.0 7.8
Control * — 74.2 19.3 0.2 2.3 4.5
Liver Rat 1.15 45.4 13.1 25.9 10.3 38.5
Mouse 1.78 29.6 6.7 44 .4 11.4 60.9
Dog 1.17 44.9 6.6 31.7 13.1 47.0
Control * — 72.0 18.2 0.2 1.7 6.2
Intestinal Rat 1.71 29.3 4.4 48.9 8.2 63.3
mucosa Mouse 1.53 33.7 3.5 45.1 9.2 60.0
Dog ND 72.2 17. 0.3 1.6 6.7

4C-cefotiam hexetil(100xg/ml)was incubated with plasma or homogenates of intestinal mucosa and liver for 5
min at 37°C. Means of the results from three determinations. * 1.15% KC1-0.01 M sodium phosphate buffer
(pH 7.4). t Serum. ND: Not detectable. CTM-HE : cefotiam hexetil. CTM : cefotiam. CH : cyclohexanol.
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Table 6 Hydrolysis of cefotiam hexetil by non-specific esterase in the rat plasma,
liver and intestinal mucosa, and inhibition of the hydrolysis by the enzyme

inhibitor
Esterase activity (mg/min/ml or g tissue)
Tissue Control PCMB* Paraoxon Eserine
ontro (1x10-°M) | (1X10-5M) | (1x10~°M)
Plasma 0.11 0.10 <0.01 0.11
Liver 0.58 0.53 <0.02 0.56
Intestinal mucosa 2.38 2.10 <0.02 1.12

Cefotiam hexetil(100 xg/ml) was incubated for 5 min at 37°C at pH 7.4 with the

plasma and tissue homogenates. Means of the results from three determinations.

* p-Chloromercuribenzoic acid.
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Table 7 Portal absorption of **C-materials after intrajejunal administration of *C-cefotiam hexetil to
the rat and dog with jejunal loop

Samol Recovery of ™C Composition of “C-materials (% of dose)

Speci ample

pecies P (% of dose) | CTM-HE | A*-CTM-HE | CH |Others
Portal blood 54.9 ND ND 52.3 2.6

Rat Intestinal wall 1.5 0.2 0.1 0.9 0.3
Intestinal contents 34.7 8.2 4.0 15.7 6.8
Total recovery 91.1 8.4 4.1 68.9 9.7
Portal blood 8.0 0.4 0.2 6.6 0.8

Dog Intestinal wall 2.4 0.7 0.4 1.1 0.2
Intestinal contents 86.0 56. 12.8 7.4 9.3
Total recovery 96.4 57.6 13.4 15.1 10.3

Dose, 20 mg (as cefotiam)/kg. The animals shown in Table 2 were used. ND: Not detectable.
CTM-HE: cefotiam hexetil. CH : cyclohexanol.

Plasma concentrration(#g cyclohexanol equiv./ml)

Ay

8 24

Time after dosage(h)

Fig.4 Plasma levels of radioactivity after oral administration of *C-cefotiam hexetil to the rat,
mouse and dog. Dose, 20 mg (as cefotiam)/kg. Mean+S.D. of the results from three to
four animals.

Table 8 Pharmacokinetic parameters derived from concentration of
radioactivity in plasma after oral administration of 4C-
cefotiam hexetil to the rat, mouse and dog

Pharmacokinetic parameter
Speci Dose -
PECIES | (mg/kg)* Tmax Cmax tue AUC
(h) (ug/ml) (h) (ug * h/ml)
Rat 20 2.0 1.65 4.7 17.9
20 1.0 2.64 2.1 12.6
Mouse 50 0.5 5.82 2.0 27.5
100 0.5 11.32 2.0 54.8
Dog 20 2.0 2.92 5.1 30.3

Means of the results from three or four animals. The animals shown in
Table 3 were used. * As cefotiam. t ug Cyclohexanol equivalent.
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Table 9 Composition of '*C-materials in plasma after oral administration of '*C-cefotiam

hexetil to the rat, mouse and dog

Speci Time after Radioactive concn. (ug cyclohexanol equiv./ml)

ecies

i dosage () [ Total *C | CH* [ 1,2-CHD* | 1,3-&1.4-CHDs | CHTs | Others
0.5 1.50+0.28 0.32 0.80 0.15 0.02 0.21

Rat 2 1.74%0.20 0.11 1.06 0.39 0.06 | 0.12
8 0.91+0.06 0.01 0.43 0.25 0.06 | 0.16
0.5 2.15+0.14 0.20 1.08 0.59 0.12 0.16

Mouse 2 1.28+0.21 0.05 0.56 0.47 0.11 0.09
8 0.19+0.04 0.01 0.03 0.07 0.02 0.06
0.5 1.98+0.71 0.12 1.11 0.41 0.17 0.17

Dog 2 2.92+0.41 0.08 1.28 0.60 0.65 0.31
8 1.17£0.20 0.02 0.37 0.26 0.37 | 0.15

Dose, 20 mg (as cefotiam)/kg.
pooled samples.
cyclohexanediol. CHT : cyclohexanetriol.
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Fig.5 Whole-body autoradiography in the rat after oral administration of *C-cefotiam hexetik Dose,
20 mg (as cefotiam)/kg.
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Table 10 Tissue levels of radioactivity after oral administration

Of 14C_

cefotiam hexetil to the rat
Radioactive concn. (ug cyclohexanol equiv./ml or g)
Tissue
2h 24h 48h
Plasma 1.38+0.10 0.05+0.01 0.02+0.01
Brain 1.06%+0.22 0.03+0.02 0.01£0.00
Spinal cord 1.05+0.16 0.04+0.02 0.01£0.00
Thymus 1.13+0.28 0.041+0.02 0.03+0.01
Heart 0.92+0.09 0.02+0.02 0.02+0.01
Lung 1.29+0.23 0.06+0.02 0.02+0.01
Liver 4.33+1.72 0.16%+0.03 0.06%+0.00
Spleen 1.31£1.01 0.03+0.02 0.02+0.01
Pancreas 1.14+0.06 0.06+0.05 0.04+0.02
Adrenal gland 1.32+0.07 0.15+0.10 0.06+0.01
Kidney 3.26%+0.95 0.08+0.06 0.04+0.01
Skeletal muscle 0.86+0.14 0.06x0.02 0.02+0.01
Epididymal fat 0.34+0.08 0.06+0.02 0.04%0.01
Testis 0.47%+0.33 0.02+0.02 0.01£0.00
Stomach 1.85+1.41 0.06+0.01 0.03%£0.01
Intestine 1.17%£0.67 0.04+0.03 0.03%£0.01

Dose, 20 mg (as cefotiam) /kg.

Mean = S.D. of the results from three rats.

Table 11 Distribution of radioactivity into erythrocytes

after oral admini

stration of '*C-cefotiam hexetil

to the rat and dog

. Time after Blood concn. Erythrocyte
Species | osage (h) (ug/mD* | distribution (%)
Rat 2 1.81+0.09 33.3+1.9
0.5 1.95+0.72 38.9+£1.6
Dog 2 2.84+0.45 37.3x1.2
8 1.10£0.23 34.8+7.1

Dose, 20mg (as cefotiam)/kg.
three animals.

Mean * S.D. of the results from

* ug Cyclohexanol equivalent.

Table 12 Fetal distribution of radioactivity after oral administration of '*C-cefotiam hexetil to the rat

Time after Radioactive concentration (xg cyclohexanol eq./g or ml)

dosage (h) | Maternal plasma Placenta Amniotic fluid Fetal plasma Fetal tissue
0.5 2.65%+0.09 1.01+0.10 1.58%+0.05 1.66+0.05 0.96+0.08
2 3.10+0.25 2.15%0.20 2.49%0.22 2.43%+0.22 1.99+0.21
8 1.76%0.10 1.47%0.06 1.77£0.10 1.73+0.09 1.48+0.07

Dose, 20 mg (as cefotiam) /kg. Mean = S.D. of the results from three female rats (on the 20th day

of gestation).
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Table 13 Lacteal secretion of radioactivity Table 14 Plasma protein binding of radio-

after oral administration of 'C- activity after oral administration of
cefotiam hexetil to the rat 14C-cefotiam hexetil to the rat and dog
: Radioactive concn. (xg cyclohexanol eq./ml) . Time after | Plasma concn. Protein
;il‘(:;r;zjfgzs Plasma Milk Species dosage (h) (ug/ml)* |binding (%)
1.86 0.1
0.5 2.60+0.12 2.03%0.11 Rat 2
2 1.78+0.18 1.68+0.22 0.5 2.01 2.2
8 1.16+0.05 1.31+0.07 Dog 2 3.14 7.2
1.1 3.4
Dose, 20 mg (as cefotiam)/kg. Mean * S.D. of the 8 9

Dose, 20 mg (as cefotiam)/kg. Values for pooled
samples of three animals. * ug Cyclohexanol
equivalent.

results from four female rats (14 days after parturi-
tion).

Table 15 Cumulative excretion of radioactivity in urine, feces and expired air after oral administration
of “C-cefotiam hexetil to the rat, mouse and dog

. Dose Time after Cumulative excretion (% of dose) Total **C recovered
Species (mg/kg)* | dosage (h) Urine Feces Expired air (% of dose)
4 27.2+x12.1 — 1.5+0.3 —
8 57.3+ 3.8 — 2.2+0.4 —
Rat 20 24 90.5% 2.3 4.5%£0.3 2.8%£0.4 97.8+ 2.1
48 92.8+ 1.9 5.1+0.4 2.9%+0.4 100.8+ 1.3
72 92.9+ 1.9 5.1£0.4 2.9+0.4 100.9+ 1.3
4 35.6+ 5.7 — 9.5+2.2 —
8 66.7t 4.7 — 11.5+1.9 —
20 24 83.1+ 2.6 5.2+0.7 12.6+1.6 100.9+ 0.5
48 84.6+ 2.6 5.3+0.6 12.8+1.6 102.7+ 0.7
72 85.1+ 2.6 5.4%0.7 12.8+1.6 103.3+ 0.7
4 43.5 (40.3, 46.7) 1 - - -
8 60.5 (53.0, 68.0) T — — —
50 24 81.0+ 5.8 5.5+2.7 — 86.5+ 3.5
48 83.0f 5.5 5.8+3.0 — 88.9+ 3.1
72 83.7+ 5.4 6.0+3.1 — 89.7+ 2.9
4 28.0+ 9.3 — — —
8 41.7+ 1.4 — — -
Mouse 100 24 74.9+ 3.8 3.9+1.3 — 78.8+ 5.1
48 78.0+ 2.6 4.4+1.3 — 82.3+ 3.8
72 78.7+ 2.5 4.5+1.3 — 83.2+ 3.7
4 41.0+14.8 — 5.6+0.4 —
8 61.7x11.5 — 7.0+0.2 —
300 24 88.9+ 0.3 4.6+1.0 7.5%0.2 101.0+ 0.6
48 89.4% 0.5 5.2+0.8 7.6+0.2 102.2+ 0.3
72 90.1+ 0.5 5.3+0.8 7.6+0.2 103.0+ 0.4
4 28.0+14.9 — 5.3+0.6 —
8 54.2% 6.5 — 7.5%0.6 —
1000 24 87.0x 2.7 4.2+0.7 8.2+0.6 99.3+ 2.4
48 88.0+ 2.1 5.0%0.9 8.3%£0.6 101.3+ 1.7
72 89.4% 1.2 5.2%+1.0 8.3+0.6 102.9+ 0.7
4 27.8x 2.3 — — —
8 52.2+ 8.5 — — —
Dog 20 24 69.9t11.6 12.0+1.5 — 81.9+12.2
48 81.8+ 1.9 12.6x2.0 — 94.5+ 0.4
72 82.2+ 2.0 12.6+2.0 — 94.9%+ 0.3

Mean + S.D. of the results from three animals. * As cefotiam. 1 Means of two mice with individual values in

parentheses. — : Not determined.
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Table 16 Composition of *C-materials in urine and feces after oral administration of C-
cefotiam hexetil to the rat, mouse and dog

) Total “C Radioactive materials (% of dose)
Species | Sample | (9 of dose) | CH~ | 1,2-CHD* |1,5- & 1,4-CHDs| CHTs | Others

24-H urine 90.5 2.4 49.1 11.7 8.4 18.9

Rat 24-H feces 4.5 0.2 0.2 0.6 0.1 3.4
Total 95.0 2.6 49.3 12.3 8.5 22.3

24-H urine 83.1 5.1 30.8 16.5 11.6 19.1

Mouse 24-H feces 5.2 0.5 0.4 0.5 0.3 3.5
Total 88.3 5.6 31.2 17.0 11.9 22.6

48-H urine 81.8 1.3 11.5 10.1 38.9 20.0

Dog 24-H feces 12.0 1.4 1.9 1.5 0.7 6.5
Total 93.8 2.7 13.4 11.6 39.6 26.5

Dose, 20 mg (as cefotiam) /kg.
of three animals.
CHD: cyclohexanediol. CHT : cyclohexanetriol.
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* Contain glucuronic and/or sulfuric acid conjugates. CH : cyclohexanol.
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Fig.6 Plasma levels of radioactivity during and after once-daily oral administration of *C-cefotiam
hexetil to the rat. Daily dose, 20 mg (as cefotiam)/kg. * Days after the 7th administration.

Table 17 Tissue levels of radioactivity 24 h after once-daily oral administration of '*C-cefotiam
hexetil to the rat

Radioactive concn. (ug cyclohexanol equiv./ml or g)
Tissue Days on drug Days after the 7th administration
1 3 5 7 2 4 7*
Plasma 0.05+0.01{0.07%+0.01|0.07%0.01{0.094+0.01{0.04+0.01{0.03%+0.01| 0.01(0.01, 0.01)
Brain 0.03+0.02(0.04%+0.01{0.04+0.01{0.05%0.02{0.03+0.01{0.02%+0.01| 0.02(0.02, 0.01)
Spinal cord 0.04+0.02{0.05+0.01|0.06+0.01{0.06%+0.01|0.03+0.01{0.03+0.01| 0.02(0.02, 0.02)
Thymus 0.04+0.02{0.07%+0.01{0.11+0.02|0.12+0.03{0.08+0.02(0.04+0.02| 0.02(0.03, 0.01)
Heart 0.02+0.02{0.05+0.03/0.08+0.02{0.0940.02{0.03+0.02]0.06+0.03| 0.03(0.04, 0.02)
Lung 0.06%+0.02{0.09%+0.00{0.11%0.02]0.09+0.02|0.08%0.05/0.06=+0.01| 0.03(0.03, 0.03)
Liver 0.16+0.03{0.26%+0.09/0.33+0.07{0.39+0.03(0.20%+0.02{0.10+0.03| 0.06(0.07, 0.05)
Spleen 0.03+0.02{0.04+0.02|0.07£0.04{0.10%0.03(0.04+0.03]0.05+0.01| 0.03(0.03, 0.02)
Pancreas 0.06+0.05(0.16%+0.05|0.15+0.03{0.15%+0.03(0.13+0.03|0.06+0.01| 0.03(0.03, 0.02)
Adrenal gland 0.15+0.10{0.15+0.01/0.17+0.04{0.174+0.02|0.14+0.01{0.12+0.03| 0.06(0.08, 0.04)
Kidney 0.08+0.06/0.15%+0.03(0.18%0.03{0.18+0.02/0.14%+0.01(0.09%+0.01| 0.06(0.07, 0.05)
Skeletal muscle 0.06+0.02{0.06%+0.00/0.06+0.02{0.06%+0.01{0.06%+0.02]0.04%0.01| 0.04(0.04, 0.03)
Epididymal fat 0.06+0.02({0.11%+0.05|0.11+0.04{0.16%+0.04|0.12+0.04{0.18+0.01| 0.09(0.11, 0.06)
Testis 0.02+0.02/|0.04%+0.00(0.05%0.00{0.04+0.01/0.03+0.01/0.02+0.01| 0.02(0.02, 0.02)
Stomach 0.06+0.01|0.08+0.03(0.10+0.02{0.11+0.02/0.07+0.01|0.04+0.01| 0.04(0.05, 0.02)
Intestine 0.04+0.03{0.10%+0.02{0.12+0.02/0.13+0.03(0.06+0.02{0.02+0.01| 0.02(0.02, 0.02)

Dose, 20 mg (as cefotiam)/kg. Mean + S.D. of the results from three rats. * Means of two rats with
individual values in parentheses.
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Table 18 Tissue levels of radioactivity 24 h after once-daily oral administration of 4C-

cefotiam hexetil to the rat

Radioactive concentration (xg cyclohexanol equiv./ml or g)
Tissue Days on drug
1 4 7 10 12 14
Plasma 0.04%+0.00 | 0.09%+0.01 { 0.104+0.01 { 0.10£0.01 | 0.10£0.01 { 0.11%0.01
Brain 0.06+0.01|0.05+0.01{0.06%£0.01|0.07+0.01 |0.08+0.01|0.08%+0.01
Thymus 0.06+0.01|0.12+0.02 { 0.12+0.02 | 0.12+0.02 | 0.13%0.02 | 0.13%+0.01
Heart 0.05+0.02 { 0.09£0.00 { 0.12+0.01 | 0.12+0.01 | 0.13%0.01 | 0.14%0.01
Liver 0.14+0.04 | 0.31+0.03 | 0.41+0.03 | 0.38+0.04 | 0.46+0.03 | 0.47£0.02
Spleen 0.06+0.02 | 0.10+0.01 [ 0.15+0.02 | 0.13+£0.01 | 0.15+0.03 | 0.16%0.00
Epididymal fat 0.03+0.02 | 0.16%+0.02 [ 0.27+0.11 | 0.25+0.12 | 0.42+0.17 | 0.38%+0.02

Dose, 20 mg (as cefotiam)/kg. Mean *+ S.D. of the results from three rats.

100

Cumulative excretion (% of total dose)

Urine+Feces

Days on drug

Fig.7 Cumulative excretion of radioactivity in urine and feces during and after once-daily oral ad-

ministration of *C-cefotiam hexetil to the rat.

Dose, 20 mg (as cefotiam)/kg. Mean=+S.D. of

the results from three rats. * Days after the 7th administration.
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Fig.8 A representative mass spectrum of the trimethylsilyl derivative of cyclohexanetriol isolated from

the rat urine. TMS: trimethylsilyl.
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METABOLIC FATE OF CEFOTIAM HEXETIL, A NEW ORAL
CEPHALOSPORIN ANTIBIOTIC, IN RATS, MICE, AND DOGS

SHIGEHARU TANAYAMA, K1YOSHI YOSHIDA, MASAYOSHI MITANI
TAKEJI TsukaMoTO, and HIROSHI TORII
Central Research Division, Takeda Chemical Industries, Ltd.,

2-17-85 Juso-honmachi, Yodogawa-ku, Osaka 532, Japan

We studied the metabolic fate of cefotiam hexetil (CTM-HE), the cyclohexyloxycarbonyloxyethyl
ester of cefotiam, in rats, mice, and dogs.

1) Disposition of cephalosporin compounds

14C-CTM-HE administered orally was absorbed largely as cefotiam by the portal route ; the extent
of absorption was 17, 43, and 8% in rats, mice, and dogs, respectively. In rats given “C-CTM-HE
orally, the level of cefotiam in plasma peaked 15 min after dosing and then declined with an apparent
half-life of 0.9 h. Oral administration of *C-CTM-HE to mice gave a peak cefotiam level in plasma
at 5 min and an apparent half-life of 0.5 h. In dogs, the level of cefotiam in plasma reached a
maximum 30 min after oral administration of *C-CTM-HE, this was followed by a decline with an
apparent half-life of 1 h. The plasma of these animals also contained a small amount of A3%-cefotiam.
Rats, mice, and dogs excreted cefotiam and A2-cefotiam in both urine and feces. No detectable
amounts of CTM-HE and A*-CTM-HE were present in the plasma and excreta of these animals.

In vitro studies using plasma and homogenates of tissues showed that in rats and mice CTM-HE was
converted to cefotiam by carboxyesterase (B-esterase), mainly in the intestinal mucosa, whereas in
dogs the antibiotic was hydrolyzed in the liver.

2) Disposition of the cyclohexyloxycarbonyloxyethyl side chain.

After oral administration of *C-CTM-HE to rats, mice, and dogs, *C derived from the side chain
was well absorbed, mainly as cyclohexanol. Cyclohexanol was further metabolized in the bodies of
these animals to 1,2-cyclohexanediol, 1,3-cyclohexanediol, 1.4-cyclohexanediol, and cyclohexanetriols.

In rats, mice, and dogs given *C-CTM-HE orally, the “C level in plasma reached a maximum 2, 1,
and 2 h after dosing, respectively. Apparent elimination half-lives of *C were 4.7, 2.1, and 5.1 h. In
rats and dogs, “C was protein-bound only to a small extent (<10%). After oral administration of *
C-CTM-HE to rats, C was distributed widely in tissues, with relatively high concentrations in the
liver and kidney. Placental transfer and lacteal secretion of *C were observed in rats.

In rats, mice, and dogs, “C was mostly eliminated within 48 h. These animals excreted the
ingested '“*C preferentially in urine (278%). The remainder was excreted in feces and expired air.

Once-daily oral administration of “C-CTM-HE to rats for 14 days resulted in no accumulation of
14C-labeled materials.



