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HArzua< k757 4—12k 3 Cefotiam hexetil (2HCI)
D AT VBB O BIE

R EEFIL « AR - RIREXR
PrEEES « ZHEHE
KEERTERA R P RFRAT
(958, REESIEHRASHBRMERELLR)

FHELEOB€ 7 7 u 2K Y >~ cefotiam hexetil (CTM-HE) (2HCI) Ot rMZBiF3
EYEEX AL BN T, CTM-HEQHC) D = A 7 VARSI TH S v 7 ot/
— L (CH) BXU'y7u~x¥# >4+ —n (CHD) Eom#fdhs L VRPAEERHEIIL
fro K, DL INOOREMEZI—FTALERE 7L b= MY ML D FHECHE
L, "I LFTAKIELT10% SE-30 8L 100.5% FFAP #2—7 4 > 7 L1z bD%H
W, ¥R27aR b SIS 7EEDANTELDTH S, EERAE, CH DL TidMmEE
$15 & CRRF & b2 0.1 xg/ml, CHD iz 2w T M4+ T 0.025 ug/ml, RHFT1.0
ug/ml THotz, A% CTM-HE (2HCD) OQEKFE—HEHER I8 5 CH ¥ & U CHD

HoRIZEERL, TOEREEERL

Key words : Cefotiam hexetil, Z&, # 27 0= 77 7 4 —, R#Y, BKE AR

(RS) -1- (Cyclohexyloxycarbonyloxy) ethyl (+)
(6R,7R) -7-[2- (2-amino-4-thiazolyl) acetamido)
-3-[([1- (2-dimethylaminoethyl) -1H -tetrazol-5-yl]
thio] methyl]-8-oxo0-5-thia-1-azabicyclo[4. 2. 0] oct-2
-ene-2-carboxylate dihydrochloride(Cefotiam hexetil
Xi& CTM-HE (2HCD)WR#ERN SV I & > TERE T
FREROB L7 709AKY T, €7 +F7 &
(CTM) O ATAB7ar I v/ ThHD, ZOILEY
BEEOERFMC B TROKRSCL VRIS, £
ELTCTM ELT25ERENZ Y, TVABLUS
v b TIzFEFIC CTM-HE (2HCD) DORIEHEKROK S &
LTy zandd/—uh%EllL, ELLTy7aonF
Voot —nRBEans?, EESiE NS QRIS
ROKAERBICHFT 270012, GC I & 23k %
WYL, 2ORERAOTHERRE-HARY k)21
BB L URFOL 7 undy/ —vBLUY70AF
YA —VEDRUEET> 1D THRET 5,

I.% *

1. % &

08 BEEOSS H-108N BEFERLL,

HArza<w o7 BEBERE GC-TA B
U9A B (BRHi88 FID) #{ERL 7,

2. & %

yryua~x¥/—N(CH), hF7¥AR-1,2-¥7 0
~NF Y2 A — 0V (trans-1,2-CHD), 1,3->¥ 70~
FHUTA—N (VABLIUNT L ADEREY (L,
3-CHD)), ¥7u~”7% /> (CHN), ¥7u#x7
% 7> (CON) BLV a-F 7FAAFNLI—TI
(NME) 3EFLEITHERO K%, 1,4->70
NFFUTEF =N (VABLIU LTV ADEREY
(1,4-CHD)) 8 & Uy =F1L > 7)) 2— ) (DEG)
EAHAMERD —HF&%®, -7 0o+ 75 )Y
(CNP) 3FIEMEROILER %, n-~FH v BL Y
T =) VBB ORI o< ST 7
%, 4N B8XU0.1N KEILF + ) 7 AEIZFIL
MERORESB%:, -/ r27uo=F—¥R
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Sigma 8 (type IX, E. coli B%) %, Zofo
RE AR JIS ATRRSD £ 72 AR
RV, B L VRIBEABF»6BLD
PEBRE (J0-2000) L, AEEEL THW,
3. BB L UEERER
«CH SRS ¥ERE®K (CH B¥FE®K CH 1
mg/ml % &%)
CH#50mg 27k % /0% CIEMEW 50 ml & L,CH
ERERE L, ARBIZBRRRL /2,
« CHD SRR #ERE (CHD B¥EFE © trans-1,
2-CHD & 1,4-CHD #0# 17 1 mg/ml 2 & t»)
trans-1,2-CHD 8 £ UF 1,4-CHD ZHZh# 50
mg #FA—F/CEECED, KEMZ TEREIZ 50

ml &L, CHDZE#RE®K L L, KFERIZHFHL
L7z,

- DEG B¥#%

DEG2ml iCx—7 %002 T 100ml & L7z,

*+ 0.2M Y VEREEEW (pH6.8)

U BTKEHY VL (KH,PO,) 12.8g &) >~
B—k#ES b Y 7L (Na,HPO, * 12H,0) 37.8 g I
K#I900 ml 2H0Z T L, B 7Y VB - 10)
F7203 0.1N KEgfbF+ b ) 7 L¥T pH 6.8 ICFHE
Uietk, /K&EMZ TIEREC 1,000ml & L7,

*CHAWRA -7 vz o= —¥iEik (2,900 &
fiZ/ml)

B-7Nzu=F—¥x02M ) BEEEK

Plasma, 0.5ml

 add 50 «1 of 0.1 N NaOH soln.
and 2 ml of ether

I shake for 20 sec.

I centrifuge

Aq. layer

— add 1 ml of ether

I shake for 20 sec.

I centrifuge

Aq. layer Ether layer

=

Ether layer

(discard) L

- add 0.5 ml of DEG soln. and allow
to evaporate to about 60 «1 at 15°C
for about 18 hours

- add 1001 of 1S-1 (CON 15 ug/ml)

I shake

GC (5ul)

Fig.1 Preparation of Sample Solution for Cyclohexanol in Plasma
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(pH 6.8) W#&H» L, 2,900 BiI/ml & L1z, K&K
X FRRFRARL 72,

*1.2M ) rERERE® (pH6.8)

UYBTKkFEAHY 7L (KHPO,) 76.8g Y >
B—KkFEF+ b Y 7 4 (Na,HPO,* 12H,0) 226.8¢giZ
A#7900ml #MNZTHED>L, DY VB (1 - 10)
7203 0.1N KBS MYV LKT pH 6.8 (A%
L7:%&, KEMZ TEMZ1,000ml & L7,

*CHD S48 -7 V7 o= —EEH (5,400
B /ml)

B-7Nr7u=F—¥%12M ) BRESER
(DH 6.8) ic#d L, 5,400 Bfi/ml & L1z, A
13 RSB L 72,

- M#+h CH 2ANELER (IS-1: CON 30
ug/ml £7243 15 ug/ml)

CONS50mg % 95v/v%x ¥ /— 50ml 2D
L7ze TOW3mlIZ/AKZINZT100ml & L7 (30
ug/mbo TOW10ml WAREMZT20ml & L7z
(15 ug/ml) o

- lRk# CH SR AE#E#R (IS-2 : CHN 20 ug/
ml %724 10 xg/ml)

CHN 50 mg # 95v/v% X% /— 50 ml \Z&H
L7ze 2OW2ml K202 T 100m] & L7z (20
pg/mDo ZOW10ml WAEMZ T 20ml & L7
(10 g/ml)

« %+ CHD S FANE#ER (IS-3 . NME 40
xg/ml)

NME50mg #7 b= b YA 50ml BN LI,
ZOW?2ml K7 b=bUNAEMZTS50ml &L
720

« R CHD SMrAWNEH#R (IS-4 : CNP 160
ug/ml)

CNP100mg 7 b =M Y50 ml iZBE»L T2,
ZDW4ml BR7Eb=PUAEMATS0m] &L
720

4, BRVAR S & CHEHEERO AR

4.1 IMEESFAARNERS & UEBEEBK

(1) CH flEm

R L 7:M4%0.5ml 2AEyYo—nrice b,
0.1N KB{tF PY T A0 ul BIXUZ—F)L2
ml 2z, 20 WEIEL IRV B, ZOHWEEL
L, EEBEHNOACy Yo —LizBELL, &
SITEIRICZ—7 NV 1ml 20z, 20 AL <
WOBRE . COBERLTBEL, EREEEDL

Plasma, 0.5 ml

add 1 ml of n-hexane
shake for 30 sec.
centrifuge

Plasma n-Hexane layer
(discard)
- add 2.5 ml of CHsCN
- shake for 20 sec.
- centrifuge
Supernatant PPT
(discard)
- add 0.1g of Nacl
|- shake for 1 min.
- cool in ice water for 10 min.
- centrifuge
CH3CN layer Aq. layer
(discard)
- evaporate to about 5041
under N2 stream
L add 20 x1 of IS-3 (NME 40 u«g/ml)
- shake
GC (5 ul)

Fig.2 Preparation of Sample Solution for

Cyclohexanediols* in Plasma

» 1,2-CHD and “1,3-CHD+1,4-CHD”
CHD: cyclohexanediol

BREEDLE, ZORCYIFL YY) a—VEBR
0.5ml 2z, BERLTAEY Y a—LOEHRET
KB (15+1°C) FiciBL, 18RERIAEE L, #9604l
% TEMEL 7o BHEIRIZ IS-1 (CON 15 xg/ml) 100
pl ZERECIZ, BRERE L, ZORBBERD
RBUHED 70—y — % Fig. 1 ITRT,

CH B¥FRHE*EL CED 250 & IS-1
(CON 30 ug/ml) 50 x] #IFREIZN% CH AIERE
ERBRE LBl BERBFOME0.5ml 2 AEY
Yu—nizkh, KT100 & @i CH EERK
(CH10 ug/ml) 50 ul #IEREWMZ, T, P
O CH HZERFBHROAR AU CBEL
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Urine, 0.5 ml

L add 0.5ml of 0.2 M PBS*”* contg.
2900 units/ml of B-glucuronidase

I incubate at 37°C for 16 hrs.
I add 2 ml of ether
I shake for 20 sec.

- centrifuge

[

Aq. layer Ether layer

I add 1 ml of ether

 shake for 20 sec.

I centrifuge

Aq. layer Ether layer
(discard) L

+ add 0.5 ml of DEG soln. and allow to
evaporate to about 60u1 at 15°C
for about 18 hrs.

- add 100x1 of IS-2 (CHN 10 ug/ml)

- shake

GC (5u1)

Fig.3  Preparation of Sample Solution for Cyclohexanol* in Urine

* Cyclohexanol and its glucuronide
*+ 0.2 M Phosphate buffer of pH 6.8

TV, EURRHIEREEAR A% L 72,

(2) CHD HIEH

Fig. 2 W R RRBHO BRI & ) RRHEHK
ERBLI,

CHD #RYERH % K T 7298 50 1] 1@ 20
ul O 1S-3 #EREICHNZ, CHD #IE A% &
LI BB EEFOME0.5ml # Ay Yo—i

&Y, JKT100 fFic@E s - CHD EH¥ERE (trans
-1,2-CHD 8 X U 1,4-CHD #h #H 10 pg/ml %
F) 50 ul #ERECMZ, LUF, m#to CHD #i
ERARENERO AR FE ¥ U CTRIEER TV, EIX
KRR ERAEERR AL 72,

4.2 IROWMBEENARS & VIEHEER

(1) CH #IER
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Urine, 0.5ml

add 100 ul of 1.2 M PBS**contg.
5400 units/ml of #-glucuronidase
incubate at 37°C for 16 hrs.

add 20ul of 4 N NaOH soln. and mix
add 2 ml of CH3CN and mix

add 0.2g of NaCl

shake for 1 min.

cool in ice water for 10 min.
centrifuge

Aq. layer

add 1.5ml of CHsCN

shake for 30 sec.

cool in ice water for 10 min.

centrifuge

Aq. layer CHisCN layer

|
CH3CN layer

(discard) L

GC(5ul)

allow to evaporate to about 0.9 ml
under N2 stream

add 50u1 of IS-4 (CNP 160 xg/ml)
shake

Fig.4 Preparation of Sample Solution for Cyclohexanediols* in Urine

* 1,2-CHD (free+glucuronide) and 1,3-CHD
+1,4-CHD (free +glucuronide)

* » 1.2M Phosphate buffer of pH 6.8

CHD: cyclohexanediol

Fig. 3 WO RTHARNERO AR A EIC L 0 HAEHAR
EHREL I,

CH B¥ERE 2 K THELICED 728 50 x] 12 1S-2
(CHN 20 ug/ml) 50 1 #EREWHNZ, CH RIEFR
BHREBRE LI CBEBFOR05ml 2 Ay
va—iZkh, KT 100 Fiz#E 72 CH EHERRK
(CH 10 gg/ml) 50 4l #IEMEWINZ, BT, RO
CH HIZ BRARERO BB A EICH L TRIEERTL,
[EUN 34 (F AR HEVA M % SABL L 72,

(2) CHD #IZH

Fig. 4 WRTHEBHEORBB A E I & 0 REHERK

ZRAML 2,

CHD HE¥ERWE2XKTIEFcEDIE—EEY
ED, 7= MIAEMZTCELE0ImMI EL, &
DYEWRIC 50 11 D 1S-4 #EREWCINZ, FRér CHD #
ERERBRE LI AICRBEBFOR0.5ml 2 A
Eyva—niceh, KT100EicEs 7 CHD 4Z
HEEWE (trans-1,2-CHD 8 & 10 1,4-CHD 21T h
10 ug/ml # &%) 50 ul #ERECIZ, LT, R
@ CHD AIE ARBEBORAM SR IC L THRES
TV, EICERFHERSHERARE AR 72,

5. #RZ7UuN757 4 —
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Table 1 GC conditions

Conditions for Cyclohexanol | for Cyclohexanediol

Column 1.6m X 3mm i.d., glass
10% SE-30+0.5% FFAP on
Packing Shimalite W (AW-DMCS, 60-80
mesh) *
Tﬂ“%gﬁﬁﬁ 110°C** 135°C
200°C 180°C
Inlet
Carrier gas He, 60ml/min.

*

Shimadzu’s pre-packed column was used.

** After the run time was over, the column temperature
was raised to 180°C at a rate of 16°C per minute and
maintained at the temperature for about 1 hour to
purge diethylene glycol from the column. Then the
column was allowed to cool to 110°C. After a stable
baseline was obtained, the next sample was injected

onto the column.

ERENER, BHRBETS & CRIUERIERAZ%EE
WS ulicD %, Table LRI RHETH A 7O b
777 4 —=%{Tw, Bilzruv T ADOREEY
BOE— /@I 2 WMBRMBEDOE -7 HE DL
95, BHROBRMEORE*EL L7,

II. BESIUEE

1. CH #fd 1z DRTALIEZE D #ET

CH B3x—7NVNIZA[BTHSHDT, MPFDHE,
BE LD, 7AA 0% (pH #11) B2 T
— 7 EER RS, IEPOHERIHBRETE
2L RHERLL, BEARLLT, EXRNTS
U= ) —2NKL—9 =L B BEL AT
25, BEIED 60% AT L&, D, BRELEDL
27, CH OE#IC L 21BENE L SNz iz o, K,
TLI—ABLUOI—FT VB TE#RAD DEG
(bp=245°C) %#¥IOL, BMERHEEMETLI, BF
HET 5 L BUENEL 2o DT, ZEIER (1
60ul) ETEET 200, RERIBOLREESR
ATz, BIEEFRIE 15°C Dk TH 18 BERE, 25°
C DA\ TH 9 BFf, 30°C DABHRTH 5 B %
TNRENELL, FEME2ZE L TBERHFLLT
15°C oA\ —7& (9 18 B¥fl) BREF L L1z, B
MEBR BT, CH BABIBLIU Vv o
BERITRPCH IS Z Mo T
55N DT, BRE—AEHEBRY 0B 2 %5% 2~8
BED 77— VR 0.5ml & g-7vr7a=5—+0n
0.2M V) »BIEZE R (pH 6.8) ¥B¥ (2,900 u/ml)

0.5ml 20, 37°C T 16 Bffdl5 & O 24 BRI A > *
aR— UL, ZOLIITEBERMELL LD % RN
HOLD L&KL EZ S, ELLIOTT 57 D74 ¥
WKBIT2EBBEREERK, EbIBOTH CHOK
Ha»EEERE L TEEL TV B I Enbhot,

%8, BiaEEERE 16 BRI & 24 B¥R T CH 0 HIEfE
WEDR P SIZDT, 4 > F 2x— b EFREIZ 16 BFRI
L, CORGABEREHEORERCLAAT S Z &
WL, $hbb, 77— LR% 16 B & 24 BT«
YFaN—t L, FEENCVEZREFERATLIL
L7z,

2. CHD £ d 7z ORI E DRSS

CHD BT —7 WIZEE T, K, 7rva—ABL U
T2 b= bPIALKABTHEDT, 7 b=t U L
L AHEERA, MEOHE, EXRIERE
T3 OREERSOBRE EREARENLETH
o7z, BEY LD, MEE n-~F4 > THIELE
®, T r=bUNEMZ, BT YT LATER
TH5IETENEELL, BERERIEXRIATT
b, CH OBED L5 2BHIBREOMEIZ 2 <,

trans-1,2-CHD £ 97.1%, 1,3-CHD & 86.9%, 1,
4-CHD 13 92.2% &, TN ZNEINEKRIZRFTH >
720 RO\BE S, BERSHROBEL -7 037 ¢
F= MY NVZEBEEINE Z EDBb 12D T, 7L
AV (pH8~10) (2B Mt #3RA4, BHERS
EOROBRETED 2L 52BER L, MBOHE

2RIV =TT TERMhoN, BE, R
FRERMFOHNIFETHLDT, BEEOETE S
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R 1.4} Lo k Y=0.4895X+0.0115
z i : (r=0.9986)
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Cyclohexanol (ug/ml)
Fig.5 Calibration Curve of CH spiked in
Control plasma
CH : cyclohexanol, CON : cyclooctanone

Cyclohexanol (zg/ml)
Fig.6 Calibration Curve of CH spiked in
Control urine
CH : cyclohexanol, CHN : cycloheptanone

=

=

z

z

O 1.4 Y =0.00437X+0.03861

= (r=0.9995)
T2k
s Lep o/

[a) — trans-1.2-CHD
s v/ i 1.4-CHD

S
— 0.8 |

5

:k 0.6 Y =0.00179X +0.00638

° . (r=0.9983)

S 04 |

~ .

@ 0.2 b ’.

3] - .

; 0

K 25 50 100 250

Cyclohexanediol (ng/ml)

Fig. 7 Calibration Curves of t-1,2-CHD and 1, 4-CHD spiked in Control plasma
CHD: cyclohexanediol, NME : 1-naphthyl methyl ether

MEDOBEDH 0 EEDOH Iml KL EDB I LW
L7:o 28, 1,2-CHD 38T V7 o v BiaEe %
FTRCHEMEN 22 DT, CH DLEBFEICHEL
T, AED7—VR0.5ml iz, -7 Vv7ua=5—¥
D1.2M Y VESEEER (pH 6.8) ¥ (5,400 u/
ml) 0.1ml £i0%, 37°C T 16 B5fEH £ U 24 FFfE
4> Far—bLlk, 2IKBLTEREROKRNE
B LORHMEROB MY L T5/:0T
HH, BEROBEZELLLOIE, BlLLPTV

RO pH #E# pH KR T 200 Th B, 0%
B 1,2-CHD &2wTix CH LRAEDEERB,
Trbb, #ills? BX U ELLIOTT & OBER
DR LR, £ MIBOLTHREIMIEEEE L
THEEL T, —4, 1,3-CHD+1,4-CHD 18
FUBOBE I LS TIIZRICEE o7, &
nHLiLs? OEBEREEH&TL,3-CHD 8+ U
1,4-CHD R ZhBHKEMNNE VD, F1ro
CVEBEAEERITEWIDLEEI NS,
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=
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O 1.6 Y =0.1370X +0.0244
a (r=0.9998)
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O 1.4 F

-
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2 0.4 F
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=2 0.2 F .
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Ei 125 5 10
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Cyclohexanediol (ug/ml)

Fig.8 Calibration Curves of t-1,2-CHD and 1, 4-CHD spiked in Control urine
CHD : cyclohexanediol, CNP : chloronaphthalene

1 |

Spiked urine
Spiked plasma

CH CH

CON (internal standard)

CHN (internal standard)

J e —

| Blank urine

Blank plasma

0 5 10 15 min 0 5 10 min
Retention time Retention time
CH:2ug/ml,CON:15ug/ml CH:2ug/ml,CHN:10ug/ml]
Fig.9  Gas chromatograms of blank plasma and Fig.10 Gas chromatograms of blank urine and
spiked human plasma for CH spiked human urine for CH

CH : cyclohexanol CH : cyclohexanol
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3. ¥R7u=hNIr 757 4—

CH & CHD o—F 42 B8 LT, Hi& GC
WL B ERAD, BRETER—ZAF( 08
ELLEHL, 2> buo—LhE#EL E, A—0R
FHLE A3 - GC &2k b, CH & CHD 244&
POEERSOHER LICEVENETHAET 2 A
FEERET L 3ER#ETH -7, £7:, CHDEODR
HBESHTIZ LEVINA 69 BRATWE LI ICED
HTHEEEE 25Nz T, CH & CHD i331%
T B Z LUz, SEEABONEHNATEER X
212, GC BT 5 7B, BIFOMES, BROATF
DESEn Y %EEL, CHD D GC ##ics v
Ti3 1,2-CHD & (1,3-CHD+1,4-CHD) ® 22D
E—2 L THBEEET A WL, ZNTNOE

trans-1,2-CHD

Spiked plasma

1,4-CHD

NME (internal standard)

Blank plasma

0 5 10 20 min

Retention time

trans-1,2-CHD:0.25ug/ml, 1,4-CHD:0.25¢g/ml,
NME:11.4xg/ml

Fig. 11 Gas chromatograms of blank plasma and
spiked human plasma for CHD

OEHEE L LTIt trans-1,2-CHD B X U 1,4-
CHD (+AB XU 5 v ADREY 2AVL3ZE
WUl7lze T L6ELTIE, BREE—I7HMNEL, A
S LBEEXEZBDATCH 8 LU CHD OflIEI
HATE, E—7OBRSHENIR L, HRWE
05 BMURNTHERYT 5 “10% SE-30+0.5%
FFAP”/Shimalite W #f\:23 Z L2 L1z, HiZ#
MEIERMEDOE — 718 L, »D, REdor
ERSDOE— 7 ZELR SR WEEMERITL, %
h> CH ##7Aicid CON %, CHD SRk
NME %, R0 CH #4Aid CHN %, CHD
SHAICIE CNP 22 FRBEL 72,

4, | E R

FEDEH 4.1 B LU 4.2 DRIEHFEIHKE > TIE

Spiked urine

trans-1,2-CHD

CNP (internal standard)

Blank urine

0 5 10 15 min
Retention time

trans-1,2-CHD:10ug/ml, 1,4-CHD:10ug/ml,
CNP:8ug/ml

Fig. 12 Gas chromatograms of blank urine and
spiked human urine for CHD
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Table 2 Recovery of the analytes spiked in human plasma and urine

Concentra- |Recovery (%)* Limi
Analyte tions imit of
M (ug/ml) Mean | RSD Determination
CH 8:1: ?;Zé 74.5 | 11.1 | 0.1 ug/ml
Human 1 o 0.025, 0.05,
Plaat | trans1,2-CHD | "0 O 95.0 | 7.8 | 0.025 wg/ml
1,4-CHD 0925 001 78.2 | 13.5 | 0.025 ug/ml
CH o ?;zé 72.7 | 11.0 | 0.1 xg/ml
Human 1o 1, 2.5,
Urine trans-1,2-CHD 5 10 95.9 9.8 1.0 pg/ml
1, 2.5,
1,4-CHD 5 1o 78.0 | 2.3 | 1.0 yg/ml

* Recoveries for CH and CHDs are expressed as the mean values of five and
four determinations, respectively.

CH : cyclohexanol, CHD : cyclohexanediol

Table 3

of cefotiam hexetil (2HC1) in 20 healthy volunteers
(concentration : ng/ml plasma)

Plasma levels of CH and CHDs after oral administration of 400 mg (potency)

Time after dosage | 0.5hr 1hrs 2 hrs 3 hrs 5hrs 10 hrs 24 hrs
Mean 0 94 108 53 6 0 0
S.D. 0 101 105 77 25 0 0
CH
S.E. 0 23 24 17 6 0 0
Range 0 0-270 0-320 0-180 0-110 0 0
Mean 57 383 876 1073 1220 965 496
S.D. 87 199 217 279 502 241 134
1,2-CHD
S.E. 20 44 49 62 112 54 30
Range 0-290 140-850 | 560-1460 | 590-1600 | 510-2550 | 490-1450 | 230-770
Mean 0 74 287 334 406 305 129
1,3-& S.D. 0 79 82 84 203 78 98
L4-CHDs| SE 0 18 18 19 45 18 22
Range 0 0-230 190-400 | 210-570 | 160-910 | 150-460 | 110-300

S.D.: standard deviation,

SE..

standard error

CH: cyclohexanol, CHD : cyclohexanediol

L7 iR E48 % Fig. 5~8 ICR T,

CH B2 TidMEBLUVRE S 0.1~2.0 ug/
ml, CHD 22\ T3 Mm#& T 25~250 ng/ml, FRT1
~10 pg/ml DOEHIEOEE TITIXF A %8 5 ELR

vRoN, ML L CRPOEERFCERT 45

BRRLALRohm o, REMR 7O Y

7 &% Fig 9~12

‘:U—_\--?_o

5. HIEUNEB L UKE

Mm# s & R CH 8 & U trans-1,2-CHD+1, 4
-CHD %¥ML7z: EDOEHIMBEKEICL T2
EUREDFHE & # OHEMEHERZE (RSD%) B &
UK IHRS % Table 2 2R3,

ML LVIRE b, BMENRESZEFEL, T
V¥ b HBHAKE oD T, KRR ENE

HERBERBICI DL THRAIEETV, ZOETR
FOBWNEEZFHET 5 Z i L1z,
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Table 4 Urinary excretion of CH* and CHDs* after oral
administration of 400 mg (potency) of cefotiam
hexetil (2HC1) in 20 healthy volunteers

. Urinary concentration® (gg/ml)
Time (hr)
CH 1,2-CHD 1,3-&1,4-CHDs
0- 2 3.20+0.46 6.25+0.65 4.41%+0.42
2-5 1.06+0.13 | 17.75+1.68 8.12+0.65
5-10 0.15+0.04 22.18%2.19 8.24+0.71
10-24 <0.10 19.98+0.97 7.83%£0.31
. Cumulative urinary excretion* (% of dose)
Time (hr)
CH 1,2-CHD 1,3-&1,4-CHDs Total
0-2 0.36%0.05 0.59%0.06 0.42+0.04 1.38+0.03
0- 5 0.64%0.13 4.20%0.20 2.10%0.12 6.94+0.21
0-10 0.69+0.08 10.61%+0.40 4.541+0.21 15.844+0.55
0-24 0.70+0.08 | 22.64+0.51 9.30+0.28 32.64+1.19

* free+glucuronide, mean+S.E.

CH : cyclohexanol, CHD : cyclohexanediol
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GAS CHROMATOGRAPHIC DETERMINATION OF
METABOLITES OF THE ESTER SIDE-CHAIN
OF Cefotiam hexetil (2ZHCL) IN HUMAN PLASMA AND URINE

YosHIHIRO OKADA, MASURAO ASAI, MIKIO YASUMATSU,
Masa0 TAKEDA* and TAKAYOSHI MIURA*

Central Research Division, Takeda Chemical Industries, Ltd.,

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

(*Present address : Corporate Technology, Takeda Chemical Industries, Ltd., Osaka)

For determining the metabolites of the ester side-chain of a newly developed oral cephalosporin,
cefotiam hexetil (CTM-HE) (2 HCl), a gas chromatographic method has been established. The
objective metabolites in biological materials, cyclohexanol (CH) and cyclohexanediols (CHDs), were
extracted individually from biological fluids with ether or acetonitrile and then analyzed by gas
chromatography using column packings coated with 10% SE-30 and 0.5% FFAP. The determination
limit for CH was 0.1 xg/ml in both plasma and urine, and the limits for CHDs were 0.025 xg/ml in
plasma and 1.0 gg/ml in urine. This method was applied to the determination of CH and CHDs in
clinical trials of CTM-HE (2 HCl) and has proved useful for pharmacokinetic studies.





