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14C-Cefamandole DRI, ik, BB KTKARAHICONT

w R o E-F B X B-K W
PR ST
m % &% ¢
TP Bk K AL ST

]

45 cephalosporin LM TH 5 Cefamandole sodium DHMILAY *C-Cefamandole
sodium %35 v b BLU4 RICEMRNIRE S 5 i3 ZH0BARS L (20 mg/ke), hAREEL LU
RBITONTHRNL 120

1) 5y MCHELZBA, Mk “C MEDOERIAZ, Btk 1 WHE TR 10 4, chllk
Tid 9.6 BEITH - —F, RIS Skl Cefamandole MEEDHRIHIL 9 5 TH
270

2) WEER S AD5y bOREF—FFUAS 57 4 —DRETIE, MHEIILSIAAL,
IC®, BF, B, MKICEBEICEY bhl. #E5#% 18X U 4BMTIIBERER, BABTHLUADKS
BIRELLRO U, ITIRT v F CRIERS L UEBICBSIEISED Shicds, BF~OBTERIE
»ote

3) 5y M TikEER 24 BT TIE, RbBLUEKDIC ehehils “C Bo 75.3% BIU
15.7% #%, FriEMdici 32.3% bkt s . 24 BB RNEERIS 1.91% TH- 7

4 4 XTiHEk 24 BT TR, RbhsXUBHhiceheEnis “C Bo 51.2% LU
10.4% Heskit & hrco

5) B®ERODOT v FRPICIT MEESEE RN RBENLE LS 2 BEEYDOh, TOFE
H#it 24 BRI TORKETREROW 208 ThHotco BEES v PORSLUBHAICIIE
EMEETIREMIT WD o5h, TLC TRAMLICE S BENICEEEo MY EBbh 2 HE
s e +ZHBA)C “C-Cefamandole 285U 75 v + DRDTiz LEDFEFHAMN YO
RIS, TheEhicR LERFYOsDmEINIe TLC-4 A4 -+ 574 —ickh
H, v rOR, BHOCRREBEHZET3RBDIIBD SNith -1,

6) C-Cefamandole ##EL 74 XTI, RELUBEHhic TLC TRAIRSZH#EHEEDN
BYENBD LN, Ty PRPRONBZ XINRBYIZIZEALEBD SNIEh 57,

7 5y roRpickt sha Rz, 2N T/NERICHEft X 7z Cefamandole 28, 1§

WL E OBRREIC K > TR SN A RBRS W TIRPIENI-SDEEZL SN 5,

L} g

Cefamandole sodium {2/ 5 ABHE, 77 ABHHEZICK
WRE A RS P EET 55 LOEMA Cephalosporin Fii4:
YRETHD, TOEBERRRICRTLEDTH B

4@, FHDLIZ CEZH Cefamandole %5 v B XU X
KHRARES 2V RTIEBRRE L, 20KAYELSIY
RBICONTRIZT L 5T,

Structure of 1*C-cefamandole sodium

@—CH—CNHI{ N—ﬁ
CH:S_J'LN/N
COONa <';H,

EBRMHE L URBRA R

1) 24 : Cefamandole ¥ & U “C-Cefamandole ;

7-D-mandel-8-*C-amino-3-( ((1-methy-1H-terazol
-5-y1) -thio) methyl)-3-cephem-4-carboxylic acid,
sodium salt {JEFHPEHKISHIC BV TARI N
S DERANI?, “CLCefamandole DM iES#kI2 10.25
Ci/mg ©% Y, n-BuOH/Pyridine/H,0 (3:2:1), n-
BuOH/AcOH/H,0 (3:1:1) # XU AcOEt/AcOH/
HO0 (8:1:1) o 3 HHEORMEBHERER: TLC
(Silica Gel 60, F-254) IC35U THET L 72 L2 Hsk
BEi: 95% TH-7,

2) {HEEY: 7o FRIBERKRGLLHEREES
M OREA LT SLC: SpRAGUE-DAWLEY %F\ f-, Fa%
FRMDUADKERCIE T~8 BLSOHE (kE 200~260
g) AEAL, IRfBEARRICIZ 11~12 BLSD
A RIRYRE S RE S RERR 2 TIEFORZIh-8
TR 0 BEL, T4k 20 BERDO D (AE 338~413
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g) REA LM, 4 RI2KE 8.0~12.0 kg DHLHE FUT:
Beagle (RRQHBLT =<7 7 — AL SMA) £H
Wito

3) KBERBIUREHK: B5EEZFv b, 1R
b Cefamandole 20 mg/kg & Uiz, #e5 SN2 B
Bi3, 59 M TRAEF-F53947 574 —ORRBRT
i3 80 uCi/kg, £DhOEERTIZ 40 #Ci/kg THY,
1 2T 20 pCi/kg TH -7, IRENTHNC 1“C-Cefa-
mandole iZ3Ef D Cefamandole Z¥ML, Cefa-
mandole & LT 4 mg/mlicis 3 & S5 ic M K i s
f#L, 7 v bTIIRBIRA, REMRRS 30T+
BAiC, T4 X TRABMEDRRHIKRAIC 1.0 ml/sec.
OHEETEALK, B, +EBAREOEAIR, =
—TFIVKRRFTICT v PERNETELTIRBL, F2EE;
WAFEHETEAL I, 1 BICEABM OB T A58
LBABEL 72,

9 HEoEM

i) MmE: 7 v MiCBNT, BHRESS, 10, 30 2
BEU 1, 2, 3, 4, 6 LU 24 KEICRIRY S 50
pl FOHML I,

i) R, ® BBit:59 rTlr -7 KT Y
NMEEL, BEL TR XORBEICR)zFLY .
F 2 —7 (Intramedic, PE 100) A A@EEL, 20
(i A R X ATAB Licd CD T v b A F—v=
YR — JICHEL T 24 BRISET LAtk 0 £ B 5
L, 0~2, 2~6, 6~24 BSEIDIRE LT 0~0.5, 0.5~
1, 1~2,2~4,4~6 B LU 6~24 BRIOIEIERERL
1oo Eo, ENEES » MiTOWTRIBRICHENY =2 —
VENLUCREZRR Uz 4 R CREAMEFFT (70
—tv, RHAXKR) HEL, B0 > EL KRG
CRY)TF LY - Fa—-TREABEL, %Ok
e BEHRAMAE T AL EDICREAOBL O =2 —
VERBAERE L. BiiBESEERcEEL, B
TTEDRE®R 0~2, 2~6, 6~24 BMEORB LU 0
~0.5, 0.5~1, 1~2, 2~4, 4~6, 6~24 B:F DREH-
B UTce 7o, JEREEA RICOOTHEBRICREH
Sa—UVEMLRERR Uz, 7 v Mkt 3 EIER]
EDEBRTRIRMyr —VEHRAL, 1 TEORSIUE
EEMREH 4 XU 24 BRI TR U7,

iii) M¥EHKIVIRES : #E7 v + T2 ZPit5% 5,
15 4%, 1,4 BXU 24 Befflicz — 7 VIREFFicBRIE L,
TIARBIRY S/INEDA~/Y Y ESARERBEERNT
RMBFE &7 th, K, TEEK, R, ~—5 -5 &
WhR, EMRBR, MBR, O B, B, M, B, B, MEEL
R B, BRIEY voofn, fBR5, BN, EH, B, +
Zi5u8, 2f8, EE, KBARRLU, MRk bic

3,000 rpm T 155} CLIEL, MIEEDMEL 7o 3
P 5% 4 45 LU 24 MIC LR L 20T,
EREMBERML R ROBKERE, HHLLURE
I, (ER 20 BEOMES v b Tid, BOBLEH 5
BXU 15 4, 1 BLU 4 Bk BRICRARL,
RO, O, ff, FF, W, SN, LA FE, KR,
FRERNT L LDICHKFEEOHL, EeD—K
DO, O M, FF, WERRL 7,

5) FMREDNE : Mg, Mg, FAHIL, 50 H B
13100 pl %2/ M OBLRRMIC & T 4 TR MPEEE (Pac-
kard, 306) THAgE %+, NEN OXISORB TM-CO, it
“CO, A RINE ¥, vV F L —4— (NEN OXIPREP
TM-2) 2N, Wk vFr-vavivvs— (Pa-
ckard, 3380) T L7, MK, N, B B, MM, &
55, B, KB LURKOTHRE, BkBicizens
NOREREFROETKE, MBIUVBIRIMEROHE
HKkEEWNCE 3 OB K%EINZ Polytron (Ki-
nematica) WV THEY = 424 FEAML, 20—
EEOBIERICE T TES Y, BSRZRIEL.,
B, BRAEEY oo, MR, EBE, A, BHIZEO—
%, FrTOhOMBILREMESE, BHEEER
Bl %2, BERLEBORAKEMAFEY = 5
4 FETIBL, WMERICK D BIHERRIE L, RiZ,
20 pl ZZETKT 10 fEiCHFRL7-%, Dioxan R v
Frv—-2-%MmA, BHEERELN:. TLC Loms
fiElid Radiochromatoscanner (Aloka, JTC 203) %/
WTRIE L7,

6) IMEEMOMNE : Bacillus subtilis ATCC 6633 %
RRBELTAMED » FRICLD, EPREHDT v b
DM, 7o FBELVUA XDEH, Rehd Cefamando-
le B, OTIC in vitro T35 » P BLUA X DEKE
I U7z Cefamandole #8858 DB HIZE(L %, 0.05 M
) vEEREK (pPH 7.0) TrERL /- EMihgEs AT
i:Uyvfl O o

N 2BF—t554557 4—: “C-Cefamandole
ZRAIRAICERE LS » P B X CTIREES » F %,
5% 5, 15 4%, 1 5XU 4 BRI/ ook v ARA
KEOBUEL, FF74T4AZRADT £ Vh TRk
i, E5IC, BEE (-30°0) AT 1 WELSE~
%, HEMZEEDBICETICENE L Carboxymethyleel-
lulose thicEBL TR T~V icEE U, —15°C #i
ticikfenitc Cryostat (FuJIIBERR) iz b—
£ (Yamato, 1111) iC L DEX 40 pw DYIFAERL,
FHTTREBEI ST, BERUAEZXH7 414 (Sa-
kura N-type) ICEEHLEH ¥, 7 BRICT 4 VA
ZBBRU, 2BA -7V 5 L% ERLI,
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8) TLC-3Y#4snmvb¥574-—Silica gel 60
HIAF V=t (F-254, E. Merck) ZHI\, [EBA7ALS
IR 4 FiZ [V 72, Solvent A; n-BuOli/Pyridine
/H.0 3:2:1), Solvent B; n-BuOH/AcOH/H,0 (3
:1:1), Solvent C; AcOEt/AcOH/H,0 (8:1:1),
Solvent D; AcOEt/AcOH/H.O (15:1:1), 5v %7
u= b7 L0 TIE, TLC 7V — 2 X 7 4 v
2 (Sakura N-type) o4&, #®iixhs TLC 7
UV — b LOKSHREECH AL S Silicagel 2h&x &b,
YYFU—R—%INA, BUMEERIE U, RMH D
W ORI, AR ICRIIL 7. Cefamandole

R OB 30 2 i RCMD(R,fme_@wg_)

R fcefamandole
THRIR U

9) TLC-XA*F—p4¥57 4~—: Eastman chro-
matogram sheet (Eastman kodack, 20x 20 cm, Silica
geD IZIE 3 cm IGREPE—ic o, LRI 4
BoORBEKEEROCTEMLUZ, REL, BIEHmIC
B> TYIM L TPERL L 745k Sheet (1x20 cm) %,
Bacillus subtilis ATCC 6633 Z AT EBRXIRICEHE &
4, 37°C T1 WH#E L,

10) In vitro TP B(CHITSD Cefamandole D
EEM: Ty bELUA XORHBWVIZEHO 0.5 ml
ic 2 uCi (253 ug) @ "“C-Cefamandole #¥sinL, 37
°C T2 6 BXU 2UMMRES Ucth, KA LTK

Fig. 1 Blood levels of radioactivity after intra-
venous injection of *¢*C-cefamandole in
rats

100 -

Dose was 20 mg (40 uCi)/kg of ce-
famandole.
Data are expressed as mean+S. D.

of three rats.

I 1 1 ( L

0.5 1 2 3 4 6 24
Time (hr.)

Y2 b A P ST DIEHT DU THIRIEL O
Wiz, TLC-5 94 sm=2 by 37 4 =k TLC-¢
AFA=—b TSI 74 =%t HMELT, 0.05
M Y ViR (pH 7.0) dhClnlBkicLRR L 72 1C-
Cefamandole (LT &IUREITIE - 12,

x® BB R

1. mAHIGMmERRE

"C-Cefamandole @ 20 mg/kg AR/ MIRAICES
L7c7 v b OB IS % 60 4y Ti3a#
KR L, &%k 24 Bl E TP HICME L7 (Fig,
1, 8Lt 60 HETORDEES XU NLBRORD
Migpa L bic—KE LTRIL U2 Tie 3, 01E
T 10 4, #%HET 9.6 MMTH -7

1M Cefamandole BEE% A KGO E XU
PiiEtEopEic R bRD 2 &, B5H% 5 TR WE
BIZALTH 708, T OHRVIBIEEL EPLICEDL,
5% 4 BiomgEdizd B ohiih -1z, %
PEd SRDIZMBEDOEBE Tiz 12 9 FTHH-1: (Fig
)

Fig. 2 Plasma levels of cefamandole in rats
given 1¢C-cefamandole intravenously

100 - (The rats corresponding to Table 1)
were used.
50 —o— Radioactivity

)

) N

\\ —-e—~ Antibacterial activity
\
1\

—
<
T

o
T

—
T

ug eq. of cefamandole/ml of plasma

e
S,
T

0.25 1 2 3 4
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Photo 1 Autoradiograms of a male rat 5 minu-
tes after intravenous injection of *¢C-
-cefamandole
Brain Lung Kidney

Bload Liver Intestinal contents Testis

Pritwtary g Thymus  Spinal conld Rloml

Urinary bladder curine)

Submaxillary . Heart Liver

Lve hall

Lung spleen Adrenal Kudney

Heart Luver  Stomach  Urinary bladder (urine)

Photo 2 Autoradiograms of a male rat 15 mi-
nutes after intravenous injection of
14C-cefamandole

I.ung Kidney
F’
Blood Liver Intestinal contents
Brain Thymus Spinal cord Blood

Pituitary g. Heart Liver Urinary bladder (urine)

ILye ball

l.ung Spleen Adrenal Kidney

- S,

Heart Liver Stomach Urinary bladder (urine)
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Photo 3 Autoradiograms of a male rat 60 mi-
nutes after intravenous injeclion of

11 cefamandole

e ball B g Nidnes

Tntestimal contents

Blood Liver

Thymus  Spinal eord Blood

Laver Intestinal contents

Pamg Spleen Ndeenal  Kidnes

Heart Liver Uiy Wladder rurine

Photo 4 Autoradiograms of a male rat 4 hours
after intravenous injection of 14C-

cefamandole

Lung Kidney

Eye ball

Liver Intestinal contents

Brain Spinal cord Blood

;

Thymus Liver

[.ung  Spleen Adrenal  Kidney

Heart Liver Gastric contents Intestinal contents
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Photo 5 Autoradiograms ol a pregnant female
ral (on the 20th day of gesiation) 5
minutes after intravenous injection of

¢ celamandole

Bram P Nbvenad Kudney Placenta Bone murrow

Fve ball over Ttestmal contents Fetns

Ity g, Placenti

Spinal cond  Blomd

Submasillary g Fover hitestimal eontents Mammary g,

Fae ball Lung - Stomach  Spleen Adrenal  Kidney

Heart

Photo 6 Autoradiograms of a pregnant female
rat (on the 20th day of gestation) 15
minutes after intravenous injection of
14C -cefamandole

Lung Kidney Ietus
r,,/ B
Blood Liver Placenta
Brain Spinal cord Blood
5 ./
Pituitary g, Heart Liver Fetus I'lacenta Mammary e

Iye ball

Lung Spleen Adrenal Kidney

Heart Liver Stomach Placenta Fetus

JUNE 1979

Photo 7 Auloradiograms of a pregnant female

rat (on the 20th day of gestation) 60
minutes after intravenous injection of
11C cefamandole

Liver  Ridoes

batestinal contents  Placenta Fetus

Hiwn Lang  Laver Spoal cord  Placenta

:

Heart Intestonal contents Fetus

Fove Lall Lang biver Spleen Mdrenal Kidney

Heart  Stomach  Placenta  Fetus

Photo 8 Autoradiograms of a pregnant female
rat (on the 20th day of gestation) 4
hours after intravenous injection of

14C cefamandole

Lung  Liver Kulney  latestimal contents

Fetus  Placenta

Lung Liver Blood

Intestinal contents

o Heart Placenta Tetus

e hall Lung Stomach Spleen Advenal Kilney

Brain Heart Liver Fetus Placenta
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0. #R2%

D BRF—-IIVHXIS5T4—

i) k3w b :'C-Cefamandole DJHMIRELY 5 4>
T, BAHEIZASITNEL, CH, T, Risie
MBI L, ROTHIMK, BABTHO—IBIC
MBS & Nree —J7, N, THEE, TRERICIK
MEOBITIRIZEAEMD SN -2 (Photo 1), £
1516 S} TIIGHER &KL LT D04, T,
ik, WBNEHmO—cii <, TR M, Mg Lo m
ITRR0W M- 72 (Photo 2), 1 B LU 4 KK TIZ,
D316 & MBI AR BN e DIRTEDS I St s, £
DO TIREL {EFL T (Photo 3 B X U
4,

i) RSy b RS % 5 4% 15 4, 1Ml &
U 4 NSHITHE S » F OBA L RO BEEDS I ZR
L7cfth, &HATHBES XUEBICEEEORBITHED
SN, FKRE XUBFICEBUHERBD Shiih -7
(Photo 5~8),

2) RENRE

i) KBSy b :MC-Cefamandole #RMIRNICSE L
1e8A, 1, 215, RIEUAOKE TS H% 5 20
BESRELEL, TORBL LI, BT 60 A%icE
2RI EIBTIE 15 S RICREMATR L, ®5% 5
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NOWIBNMEIRY, g, W BR, B8 56,

TR voes, K, TTURRR, HHL LK, EIRAR. BN,
O TRk, WS ~—-F-M M, KIS MK B
W, 11, DR, HEL RS, TRER, MEOMUCI<, M
BEU MERITICROTI D - 120 #4524 W&k T
RigE, W, M, FEEK, PRIRFICLBMIE: -
too MHLYEN AP IEIHEDO R - RICK T 2 HRIZ, &
Hi 5 47T 3.76% THbh, 0sinl, 4 %
1213 34.3% 1L 7-A8, 24 NEM#Izid 0.24% iTEk
D Utco BAKEUH LRI 4 Bl KU 24 Bf
TehehiRliwmn 1.94% BEU 1.22% Th-1:
(Table 1), .

i) {EiEMS v b : “C-Cefamandole 7% EMIRAIZ
G UTHT v F TOMENEEREE®R 5 TR
bHE L, FO®RIZAT v + DBELBRICHIICELL
fzo 5% 5 HOMKSRBEEY, I, Mm%, MK,
FE, M, Ba4k, SRBL FURR, LOMUCED - 1o, BT
WSz E % 15 TR L, £DH% 4 B
ETHM L7, BFOMKE XCBBNRES, HEN
x, #E5#% 5 Hh5 15 RETETFRIL, £0% 4
Rl E T cicfim L7z, BBFORTRES®R 5 4h
5 4 BefE TR IC UM L s, 4 BB OR
FABEEZ®, MK, O M BOMIGEh -1, ¥K

Maternal and fetal tissue levels of radioactivity after intravenous injection of 14C-cefamandole to pregnant rats

Radioactivity (ug eq. of cefamandole /g or ml)

15 min.

60 min.

4 hr.

Table 2
Tissue
S min. **
Blood 432 + 9.86 (16.8%)
Plasma 664 :11.8 (—*)
Brain 0.782+ 0.116 (0.019)
Heart 9.10 + 1.87 (0.111)
Lung 18.6 + 3.64 (0.339)
Liver 76.7 +14.7 (15.1)
Kidney 492 428 (134) 139 $27.2
Uterus 20.1 + 1.16 (1.29)
Ovary 15.3 t 3.24 (0.025)
Mammary g. 116 t 326 (—)
Placenta 16.1 % 2.10 (0.124)
Amniotic fluid 0.545+ 0.439 (0.003)
Fetus 0.259+ 0.061 (0.014)
Fetal blood 0.441+ 0.137(—)
Fetal brain 0.053z 0.011 (0.000)
Fetal heart 0.175+ 0.012 (0.000)
Fetal lung 0.152+ 0.037 (0.000)
Fetal liver 0.176¢ 0.030 (0.001)
Fetal kidney 0.274+ 0.054 (0.000)

18.6  0.896 (7.17)
269 t 156 (—)
0.327+ 0.033 (0.008)
3.73 + 0.211 (0.045)
6.23 + 1.30 (0.117)
306 * 243 (6.02)
(3.66)
9.69 + 2.30 (0.511)
7.48 + 0.636 (0.012)
274 £ 0.548(— )
6.23 + 1.73 (0.046)
0.335¢ 0.308 (0.003)
0.232+ 0.055 (0.011)
0.303¢ 0.036 (—)
0.054+ 0.018 (0.000)
0.119: 0.021 (0.000)
0.120: 0.024 (0.000)
0.140+ 0.021 (0.01)
0.260+ 0.059 (0.000)

5.44  0.745 (2.09)
759 £ 1.59 (—)
0.140+ 0.017 (0.003)
1.25 ¢+ 0.307 (0.014)
2.20 + 0.281 (0.036)
5.30 + 3.13 (0.915)
241 :15.3 (0.527)
2.60 + 0.010(0.172)
1.47 ¢+ 0.298 (0.002)
0.938£0.507 (—)
2.26 + 0.219 (0.016)
0.204: 0.014 (0.001)
0.255¢ 0.030 (0.013)
0.381+ 0.036 (— )
0.073¢ 0.003 (0.000)
0.171¢ 0.016 (0.000)
0.133+ 0.004 (0.000)
0.181+ 0.011 (0.001)
0.532+ 0.118 (0.000)

2.40 :0.501 (0.924)
3.45 +0.940(—)
0.103:0.011 (0.002)
0.277+0.044 (0.003)
0.868+0.161 (0.014)
1.04 :0.078 (0.181)
4.80 £0.419 (0.129)
1.13 $0.290 (0.064)
0.923+0.249 (0.001)
0.424+0.085 (— )
1.39 :0.289 (0.009)
0.603+0.185 (0.003)
0.353$0.035 (0.018)
0.45140.061 (— )
0.138+0.017 (0.000)
0.28710.010 (0.000)
0.22410.025 (0.000)
0.267+0.039 (0.001)
0.746+0.003 (0.000)

Female SPRAGUE-DAWLEY rats (av. body wt. of 376 g) on the 20th day of gestation were used.
Dose of 14C-cefamandole was 20 mg (40 uCi)/kg.
Data are expressed as mean + S.D. of three rats,

Figures in parentheses denoting tissue contents (% of dose) are expressed as mean values of three rats.

*

**

a)

——: Not determined.

Data are expressed as mean + S.D. of four rats.

Weight of blood was assumed to be 7.7% of body weight.
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NBEZEEH 5 455 60 DETIRIMDETRL 2es,
4 BsRIBRICIE 5 MR MEE BLUL<AgT FRLA
(Table 2),

H. BER*E

“C-Cefamandole #R#MRAIC 85 L7 HEF o b %
Rilfr —VhTHEL, %5H% 4 BMNLXT 24 By
FTOREFERMU THOMELJUEZ L k5R, [Repic
RENTNBGERO 58.7% HEU 75.3% 5, 3%
icid 0.01 XU 15.7% Skt S hi: (Table 3),
ThoOHYOHRE®K 4 BilS LT 2¢ 15TolH
O ANBRERR then 580 B4% B LU
1.91% THY (Tablel HL T Table 3), EUTRL
ZhEh 97.2% BIY 93.2% THo-1e,

Table 3  Cumulative excretion and retention of
radioac;ivity after intravenous injec-
tion of 14C-cefamandole to rats

. Radioactivity
Sample (% of dose administered)
4 hr. 24 hr.
Urine 58.7 +1.58 | 75.3 t4.68
Feces 0.01* . 15.7 £1.60
Retained in the body 384 :0.64 1.91£0.27
Total recovered 97.2 $2.19 | 93.2 4.77

The rats corresponding to Table 1 were used.

Dose was 20 mg (40 uCi)/kg of cefamandole.

Data are expressed as mean + S.D. of three rats.
* Datum is expressed as mean value of two rats.

N. R&&URETehiktts

D Swh

R#IkAIC “C-Cefamandole %41 7 JEAREME 5
v PTIE, RPICIRBESH® 6 BE e 5RD 43.5
% OGHEEbsHEl S, F1o, 24 HIJE Tic 57.8%
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vl S vt —, DIMIEHLQRIEICE D Wl L 7
Cefamandole D¥llt#Riz 6 Wil Ticis | 39.9
%, E1: 24 5T °TIE 42.0% T - 1z, Cefaman-
dole MMiZ 0~2 WEHISRATMAONTL, BUHEDONLE
D OFE U Tl & JURIEN: A 53R 2t ANRIZ—I L 72
M, 6~24 IGRHIRP TR IRNED 8.3% ICETL
7z (Table 4, Group A),

JRYTE S » bickir 5 Cefamandole @ JRdsfkillt KD
IS S3Rod 7oAl & BIEYE D SRB 2, EFhE
N, 24 B2 TIciE5 RO 45.2 BLY 43.2% TH
=72, Cefamandole WIZI3JFIBEMS » b O HEL
bl 0~2 MEMIRPTRETIC, R5H% 6 KiFTORK
TIIPIBEEM: 5RO 7B & BATHED 53R b7 HLIE A
12i¥—F L 7: (Table 4, Group B),

HC-Cefamandole % RZ#IRAES L1 &K 5 » b
T® Cefamandole DHBH-rhykt R4 AL O RIEIC &
DRWB &, #EH 0.5 BREDAICRERD 17.1%
Prlt Eh, 24 FERIECORBPHERIZ 32.4% Tho
7o Cefamandole J2E£i2 0.5 BsRE COMBHh TR
B, TOREBAU . HEEM D SR IBH-h kit
RizgE % 24 KM E CTHRERD 29% THD, Fi-
#5% 4 KM TOENRBERBRSHED RiEickb
HELUBEE BIZRUTH 7048, 4~6 BEIIOREH
HTRIEEESEA L (Table 5),

2) 4AX

1C-Cefamandole AHIRAYSE L7 IS 1 X TO
B DRk BRIz 5% 6 FRITHRE5ED 42.8%
Thbh, T/ 24 FIFETTIR O1.2% Th-1-, HiE
TGS SaRkb -l SRz 6 MefETC 36.3%, 24 B
[l TT 39% TH-7: (Table 6), D4, Cefa-
mandole JEEL 0~2 IR TR LTEL, TORITWD
UZco DUBEIEYED S3RoD 7 IREE D St D S3Rd 7o BBE

Table 4  Urinary excretion of cefamandole in rats with and without bile duct fistula
after intravenous injection of 4C-cefamandole
Cefamandole
) Group A* Group B**
Time (hr.) Radioactivity Antibacterial activity Radioactivity Antibacterial activity
% of dose ug/ml | %ofdose | mg/ml | % of dose ug/ml | %ofdose | ug/ml
0~ 2 36.2 1.16 344 1.15 354 1.19 34.7 1.16
2~ 6 7.3 0.17 5.5 0.14 49 0.13 4.7 0.12
6~24 14.3 0.06 2.1 0.005 4.9 0.04 3.8 0.004
0~24) (57.8) — (42.0) — (45.2) — (43.2) —_

Male SPRAGUE-DAWLEY rats (average body weight of 254 g) were used.
Data are expressed as mean value of two experiments.
* A polyethylene tube was inserted to urinary bladder to collect urine.
** Polyethylene tubes were inserted to urinary bladder and bile duct to collect urine and bile

simultaneously.
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Table § Biliary excretion of cefamandole in Table 7  Biliary excretion of cefamandole in
rats after intravenous injection of beagle dogs after intravenous injection of
14C.cefamandole 14 C.cefamandole
Cefamandole Cefamandole

Time (hr.) Radioactivity Antibacterial activity Time (hr.) Radioactivity Antibacterial activity

% of dose | wg/ml | % of dose | ug/ml % of dose | ug/ml |% ofdose | wug/ml
0 ~0.5 17.1 1.56 15.5 141 0 ~05 0.511 740 0.411 593
0.5~1 7.9 0.86 7.9 0.86 0.5~1 3.10 4,440 2.50 3,470
1 ~2 5.0 0.29 38 0.22 1 ~2 4.11 4,200 3.46 3,400
2 ~4 1.5 0.051 1.7 0.055 2 ~ 4 2,23 893 1.38 552
4 ~6 04 0.012 0.1 0.00S 4 ~ 6 0.328 135 0.173 63.7
6 ~24 0.4 0.002 0.0 0.0 6 ~24 0.178 20.0{ 0.032 3s
0 ~24 32.3 e 29.0 — 0 ~24 10.4 e 1.96 —
Male SPRAGUE-DAWLEY rats (average body weight of Male beagle dogs (average body weight of 8.85 kg) were

266 g) were used.
Data are expressed as mean value of two experiments.

Table 6  Urinary excretion of cefamandole in beagle
dogs with bile duct fistula after intrave-
nous injection of 14C-cefamandole

Cefamandole
Time (hr.) Radioactivity Antibacterial activity
% of dose | ug/ml | % of dose | ug/ml
0~2 22.6 4,520 19.5 3,760
2 ~6 19.2 1,180 16.8 1,050
6~24 9.34 22.5 2.67 6.95
0~24 51.2 — 39.0 —

Male beagle dogs (average body weight of 8.85 kg) were
used.
Data are expressed as mean value of two experiments.

Polyethylene tubes were inserted to urethra and bile duct
to collect urine and bile simultaneously.

X BEIGIE, 0~2, 2~6 31T 6~24 IlkiTE
hzh, 83.2%, 88.9% HLUF 30.9% ThH-7

1C-Cefamandole %#kpy &5 L7 [BEE A1 X TD
5% 24 KEZEOBEHh~® Cefamandole ®HEl
B3, BUHEO REICKD RELLBATI RERD
10.4% TH Y, HEEEOREICE 2BATR 7.96%
TH-7: (Table?), BHHBERVWFNOMTHEICK
ZHATH, WEH 0.5~2 BERYICIE L 72 BHh TRk
bEiD - foo MEEM D SRDIBHDBE R, #5#%
2 B Tl BatE, SRD - BED 80% Bk TH-
7208, 2~4, 4~6 B LU 6~24 BRIDNEHCIZENE
h 61.8, 47.0 BXU 17.5% TH -1z

V. KEPOKRE

1) In vitro TOHKEPICEHTIREHE

7w FBIUA DK, HHhT) “C-Cefamandole
DEENAZ B~ ERA Table 8 ITRLTz, | VEHE
HirhTld “C-Cefamandole 139 TH b, 6 KT
TTIE 97% #3, 7 24 W TI 92% HKREAT

used.
Data are expressed as mean value of two experiments.

Hoteo UL, WOMHOL D 78 KB TIZRE)EA
1L &1 > THENRBD S, BFEEMEFTL, TLC
CENTHFRAIIR IR LBEDONZHAE OB
Mlte X5iC, 7 FORHFTIZ Remp 0.7 OYE
b, F7-BBH T2 Remp 0.6 LU 2.8 OYEMERK
L1zo 41 XDRTI2 Remp 2.0 31U 3.2 OBIEY,
F7: 0871 Ti2 Romp 3.0 LU 3.7 OMEDOLEEN
BHoht, FAKERIHEOHRIX, 5 TR AU
HRITH 20% THEDICHL, 1 XTit 0% JkT
Hotee TLC kB4 BRENGKD LR E HETEY: DR
FRIZBEZ-HLTHD, TAWFhoBEAILS TLC-
NAZXF =+ ST 7 4 - CREAMKUAIBEES AR
THERIBRB INLED - 12,

2) Sy bCHIFEIAM ;

“C-Cefamandole %45 L7:7 » b5 B LI,
B3 KUK OO TREVOBRELTIE > 12, 4 BO
RBBISEERNT TLC 2T 1208, 205 bRLE
WM DE Sht: Solvent C 2 FHNIBADRRES L
TFieRL 72,

TEEHEARE L5 » b i “C-Cefamandole % #
RABS L, BEEMICRRLEREMTFLAECS, 0
~2 BHRCRABEMKDLTH > 185, 2~6 KR
BLU 6~24 BRIRTI2 Renp 1.8 XU 2.4 oft,
aYnsiln o (Fig 3 BXU Table 9), RZ/LK
OEERICNT 284 L ZRMD O EEE OB ERIC
M3 2EA1RIZIZ—KLTED (Table 9), %7 TLC-
NAXF =757 4 - CREEMEL S igER
RTHHIZEBD SN -1, —FH, EES . FOR
thizid Cefamandole LIAD{LAMITIZE A LEHBH
tidotc (Fig. 4 3L Table 9), [—37 o F OEH
RICiRAICE S PEMSED O, BEE, LS
ICZDEAERRENLY, ChoDEA S TLC ekt
ZREMKRORE RERBICHT 2ENE) 4Rt
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Table 8  Composition of 14C-cefamandole and its decomposed compounds analysed by
TLC after incubation with body fluid
. Incubation period (hr.)
Animals Body fluid
yiu Remp 0 2 5 %4
0.0 3.45* 5.97 8.46 19.7
Urine 0.7 0.0 2.18 4.26 14.0
1.0 (CMD) 96.6 91.8 87.3 66.3
Rat Antibacterial activity (%) 100 87.0 60.1 52.5
0.0 4.09 8.90 13.6 19.5
0.6 1.39 1.92 4.28 8.89
Bile 1.0 (CMD) 94.5 89.2 82.0 62.9
2.8 0.0 0.0 0.0 8.70
Antibacterial activity (%) 100 94.3 90.9 67.4
0.0 11.0 14.1 19.1 30.6
. 1.0 (CMD) 89.0 85.9 80.9 58.4
Urine 2.0 0.0 0.0 0.0 7.57
3.2 0.0 0.0 0.0 3.49
Dog Antibacterial activity (%) 100 101 102 514
0.0 2.60 8.60 15.2. 314
. 1.0 (CMD) 97.4 91.4 84.8 62.3
Bile 3.0 0.0 0.0 -0.0 472
3.7 0.0 0.0 0.0 1.57
Antibacterial activity (%) 100 91.8 85.1 64.8
0.0 0.0 0.0 2.85 791
f(‘)‘g'sl’;‘;‘; }‘;“7“3)' 1.0 (CMD) 100 100 97.2 92.1
) ’ ) Antibacterial activity (%) 100 99.5 98.2 90.3

2 uCi (253 ug) of “C-cefamnndole was incubated with 0.5 ml of body fluid or phosphate buffer at 37°C.
Solvent C, AcOET/AcOH/H,0 (8 : 1 : 1), was used for development,

* Percent of radioactivity of each fraction
CMD: Cefamandole

HWEEG O #58ic 42 BLFRIR F—HL T
(Fig. 4 ¥ XU Table 9),

U4C-Cefamandole A/MERICHEE L 5 v FDRB
iciz, Cefamandole LlSficA iz &b 3 BLIEDLA
YMOEEN TLC itk ingh, BE%k 6~24 BRO
RCIIESEDEDIZEAED Remp 1.8 BLU 2.4
DILBHIT Ho720 A—7F v M S FRIL - Fehicid
Remp 2.4 otapnshigtidns: (Fig 5 LU
Table 9),

3) ARCHKFIRH

4C-Cefamandole %#IkA &5 L7 41 X DR, BH
L2 T TLC itk DRBPOBRFETIZ 70 4 EO
BBEBIEAR VA TLC 0O 5, 7 v M LRBRDEHIC
&0 Solvent C ZR7BHADERERL I

IS A RE LS R ORIciE, RELKOM,
BACEIHELGRD S, REROBRMZEELE & bIC
L7 (Fig. 6 £XU Table 10),

JEEHE 4 XD RTiT 5% 6 B T3 RE(LER
DLHBAD SN hs, 6~24 BERTRESREDELE
Remp 1.5 O#ESHEIN L7 (Table 10), R—&#H
S5 2 W E Cic IR L 7B dhici FRARICRE

T3 HEN 28.3% OHERTEHON, 2~6 Fll
BLU 6~24 B0 JEHHTIR 2 £h 38.6% Bk
U 75% i L7 (Fig. 7 & Table 10), .
BLEDWFNOREHCBOT b, HEELEORSRIC
MTAEHREKRLEEKDENERIZIZ—FL, T/,
TLC-#4 A — b+ 257 4+ —i€ BT Cefamandole
BIAMCREEEA T T L AMIZED SNl - 12,

x 27

5y b OHIRNIC “C-Cefamandole %5 L 7184,
B oMb H 3V kMgt S DK & ERA~ND
BITRED TEPHTH 5 LRAMIC, MEBhEEORTE
LERFEPHTH 1o TOEMIBHET v b, ITIRAE
5y FEBRBRTEH - 1M, BE~DOBITRIZEL, £
DEEBFRHTH 2720 v

5y MHF B “C-Cefamandole 5% D “C Ox
EHRRII RO TH D, EBUEF v FTIR 24 B
MZCici 580 75.3% MRbic St Xh, B~
H=a—VERBLIZT v POIREKT v b TIRFHS
LUMEDOEEC L 5 REOBD O 7 D Rk
HREDPPRLLI-bDOD, zheh 24 BT Ticl
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Fig. 3 TLC of urine obtained from rats given
14C-cefamandole intravenously
(A) 0~2hr, (B) 2~6hr,,
(C) 6~24 hr.
Solvent C, AcOEt/AcOH/H:0(8 :1
:1), was used for development.
CMD: Cefamandole

(A)

Solvent front

(B)y

«—— Solvent front

CMD

<—— Solvent front

CMD

B0 57.8% BLU 42% Mt I h T3, #5k 4
RO 7 v + OFLERBYhICIBREED 34.3% O
BEEMBITLTED, chid 4 KT Tic BHHIC
Bt S h A stiER (580 31.5%) ck{—&L
7zo UL, #5% 24 BiRZ coEh~O BRI

16.7% THD, MHZENLT MEAALELE S k)
DK 50% I2BUR XN TRAUCHIE SN D bDEHA
5415,

M4 L7e 5y P DIRTI, i 53R 7
Cefamandole Hiillt#R & BTG SR 1o PritkRE A2
—# L, TLCIC & » THREALKD S DRI S DiC
%L, NEMARB LD T v P ORTIIBIEE
AT &b 2 BB SNt — T, Ty b
oINiFricid, TLC TRAAMEIC IR 5 LNIEYE 181
BUIMRE Db 2T TR ohteht, KB2
RAZARTH »7ce LIhS-T, WBEMEELRIIED
5., F ORBICED S MY, BHEMTME
PIcHiE &7z Cefamandole HSIBPIAIIL Y DABPYBIK
Ik > TSN, BINEZG, RepicHft Shic
dnL#EZBND, zhid “C-Cefamandole %iHi%
5.y bOF+ZiEBAICEE L, BB IUEHPBHEDH
AT UIRE, REMMEBFLCHEDL, Rowp 1.8
BLU 2.4 DMAHOHESEMT 2 L, FrKbic
BARTEERELREINARV T EEDLSWEHPTH 2,
733, “C-Cefamandole % 5 » FDRE & dic 37°C
B LTS, Cefamandole Xk DBEED/NSNH3
VREAES LS HEREH WA, RPR3YH
& TLC L—H§ 2HHRBE s hig,

SurrivaN, H. R. 5 Cefamandole nafate ZB33
ZHEICL RO 0¥, 41 XTRR 7 v Mt
Cefamandole DEH-chifttRAUEL , IBEEE ZFEL
O T b RB OIS 5 VIR OFELERHSIE
Vo BEXthEXURPICED SN S TLC EDRAIE
2R invitro ILEWTHERT 0T, HKEKATHR
HENTELL-HDOTIIIEL, TLAERENIRRICK
ZERHITH 2 AR E D,

Ty b, 4 2OVTHOEA S Cefamandole ORH
BEELTUNBARATHETT 2, TLBBENTERE
T3 7: b OIS SICEEKATRY S hi bOTREVD
EBbHhB0DT, ﬂ&%@i&@d%@L%¢§n$K
KETHIHDEEZ SN S, -

—%, COEHOE F TORAEIREDS XTRBCOL
THRIFLAERETIR, £ TSR 6 BRI Ticd
5RO 0% L EMKE(KAE LTRBICHH IO
L, £7:, £ FORREHCOVTO TLC-,¢4 44—+
757 4 —DERTRERORMIRBD ST E
MESNTNEY, LEM-T, ZhdD zehd,
b b TRIEH R SRIIEL, /- & ZFEEEORBHO
ERMBHBELTOZOERBIE O E#EESH
5, 2B, Fv bf@ﬁ*iﬁﬁéﬂ%@ﬁﬁ@ﬁi%ﬁ
TRihTH 5,
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Fig. 4 TLC of urine and bile obtained from rats with bile duct fistula given ¢C-cefamandole

intravenously
(A) 0~2hr. Urine,
CMD: Cefamandole

(B) 6~24hr. Urine,

(C) 0~0.5hr. Bile,

(D) 2~4hr. Bile

(A) - (B) -
H :
% _5 £ §
= @ X 3
) j S «n
(OJ NIV Wf}o\/\’\b’*'w
CMD CMD
(C) " (D) 5
5 <
£ e z
£ 2 3
& 2 S »
- (-]
5 2 j
O
CMD CMD
Table 9 Composition of 14C.cefamandole and its metabolites in the urine, bile and feces of rats
; Cumulative
Route of Sampling time (hr.) n
Treatment Sample Revp ;xm%.“;“
administration 0~2 2~6 6~24 z’:’;‘x 0
Group A }.g (CMD) 108 (34.6)* Zg(ly g.gg 1(1).4 (2.45) (112.9)
. : 1 (1. (1.24)
Polyethylene tube | [ntravenous | Urine 24 0 10.9 (0.75) |88.6 (19.0)| (19.8)
l‘;’;'ng;el‘,‘i:g ng Antibacterial activity ** 34.4 5.45 2.11 41.0
0.0 2.80(0.03)[ 3.87(0.09) [ 0 0.12)
Urine 1.0 (CMD) 97.2 (1.05)| 78.3 (1.78) | 4.22(1.17)| (4.00)
Intraduodenum 18 0 13.9 (0.32) [14.1 (3.91)] (4.23)
24 0 3.87 (0.09) | 81.7 (22.6)] (22.7)
Feces 24 — — — (12.9)
Group B Urine 1.0 (CMD) 100 (354)|100 (4.87) [100 (4.94)] (45.2)
Polyethyl Intra Antibacterial activity 34.7 4.70 3.85 43.3
olyethylene tubes) Intravenous 0.0 10.1 (3.02)] 22.3 (0.35)] o0 (3.37)
;';;;;ymggggg: Bile 1.0 (CMD) 900 (269)| 777 (1.20)| © (28.1)
and bile duct Antibacterial activity 274 1.81 0 29.2

Solvent C, AcOEt/AcOH/H,0 (8 : 1 : 1), was used for development.
* Percent of radioactivity of each fraction (% of dose administered)
** Percent of dose administered

CMD : Cefamandole
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Fig. 5 TLC of urine and feces obtained from Fig. 6 TLC of urine obtained from dogs with

a rat given '¢C-cefamandole intraduo- bile duct fistula given *¢C-cefamandole
denumly intravenously

(A) 0~2hr. Urine, (B) 6~24hr. (A) 0~2hr., (B) 2~6hr,

Urine, (C) 6~ 24hr.

(C) 0~24hr. Feces CMD: CMD: Cefamandole

Cefamandole

c
&
=
o
] (A)

«— Solvent front

Solvent front
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-« Origin

CMD

(B)

<«—— Solvent front

£
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Table 10  Composition of 14C.cefamandole and its metabolites in the urine and bile of dogs

Cumulative
Sampling time (hr.) tlo
Treatment Sample R excretion
cMD 0~2 2~6 6~24 |fromOto
. 0.0 8.3 (1.50)* | 11.3 (0.42) 20.4 (4.20) (6.12)
Polyethylene tube was inserted Urine 1.0 (CMD) 91.7 (16.0) 88.7 (3.20) | 76.4 (16.3) (35.5)
to urinary bladder 14 0 0 3.0 3.0)
Antibacterial activity ** 22.0 3.58 9.56 35.1
0.0 0 0 55.5 (4.75) 4.75)
Urine 1.0 (CMD) 100 (44.8) |100 (20.7) 28.4 (2.42) 67.9)
in d 1.5 0 0 16.1 (1.38) (1.38)
i and. tile moct Antibacterial activity 38.7 202 0.96 59.9
0.0 28.3 (2.95) 38.6 (1.12) 75.0 (0.06) 4.13)
Bile 1.0 (CMD) 71.7 (7.49) 61.4 (1.78) 25.0 (0.02) (9.29)
Antibacterial activity 9.00 1.80 0.01 10.8

14¢.cefamandole (20 mg/kg) was administered intravenously to beagle dogs.
Solvent C, AcOEt/AcOH/H;0 (8 : 1 : 1), was used for development.

* Percent of radioactivity of each fraction (% of dose administered)

** Percent of dose administered.
CMD: Cefamandole

Fig. 7 TLC of bile obtained from dogs with bile duct fistula given
14C-cefamandole intravenously

(A) 0~0. 5hr., (B) 4~6hr.
CMD: Cefamandole
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ABSORPTION, EXCRETION, DISTRIBUTION AND
METABOLISM OF !*C-CEFAMANDOLE

ToMonoBu Tokiwa, Fumiaki Upa and AkiHARU FujiNo
Life Science Division, Nomura Research Institute
YosHiHIRO TOCHINO
Shionogi Research Laboratory, Shionogi & Co., Ltd.

Absorption, excretion, tissue distribution and metabolism of cefamandole, a new semisynthetic cephalos-
porin antibiotic, were investigated in rats and dogs following a single intravenous or intraduodenum admi-
nistration of 20 mg/kg of '*C-cefamandole.

1) Blood level of radioactivity in rats given intravenously declined rapidly for the first 1 hour after in-
jection with a half life of 10 minutes, thereafter decreased slowly with a half life of 9.6 hours. Plasma
half life of cefamandole derived from the antibacterial activity assay in rats was 9 minutes.

2) In whole body autoradiograms of male rats 5 minutes after intravenous injection, considerable radio-
activity was observed throughout'the body and high radioactivity was distributed in the kidneys, liver, lung
and blood. 1 or 4 hours after injection, radioactivity lowered remarkably in the body eXcept in the urine
in urinary bladder and in the intestinal contents. In pregnant female rats, considerable radioactivity was
observed in the placenta and amnion as well in such major organs as the kidneys, liver and lung, whereas
radioactivity was hardly, found in fetuses.

3) Within 24 hours 75.3%, 15.7% and 32.3% of the radioactivity administered was recovered in the
urine, feces and bile respectively, and the residual radioactivity was 1.91% at 24 hours after intravenous
injection.

4) Within 24 hours 51.2% and 10.4% of the radioactivity administered was recovered in the urine and
bile respectively, in dogs given intravenously.

5) The studies on metabolites by radiochromatography and autobiography of thin layer chromatograms
of the urine of rats revealed that at least 2 species of biologically inactive metabolites were present, the
cumulative amounts of which reached 20% of the dose given intravenously within 24 hr. No metabolite was
present in the urine and bile of the choledochosomied rats, although there were observed substances which
were considered to be produced by degradation of *C-cefamandole. When administered intraduodenumly
to rats, the cumulative amount of metabolites excreted in the urine within 24 hr was 27% of the dose
administered and unaltered compound was not present in the feces.

6) No metabolite was present in the"urine and bile of dogs given intravenously.

7) 1t is considered -that, in rats, cefamandole which is excreted into bile is metabolized by the intestinal
miérborganisrris and excreted in the urine by entero-hepatic circulation.



