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ARZRTE, MHEE ZRAMIMEICT 1 @850 2 & SO, OO REIC 50
THUINE dose response AL, 4~6 IFHEICIZMANICIZE AL 8D SNED 100 T DB
AOMAFERIR B TEBIC & o THTRIZ B0, 1 20 DHHETH - 720 RAA~DHEHL S 500
T, $58% 6 BELIAICIZIE 90~100% H3MEITE 417,

A# 1 g % 4 WM, ke 3 @ MiEL 2o & & oMb, IRpEIEROHERIC B O T RH D%
BEEIZERD S 178D 5 7o,

0H, WEEFORERHC DT TLC-bicautography #1775 - 243, #EHEORBMIZIAD 5
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#LULDAR & h - Cephalosporin R4 H TH 5 Cefam-
andole sodium (P F CMD LBEEE) 13, #£3E0D Cephalospo-
tin REAYHEIHE LT, 4~ F—BtE Profeus, Enter-
obacter, H. influenzae “icxid 5 iz~ [V NY N
& TROHIBEGY THIC Y 7 4 IRMRIEICHT 3 i h o
WRBRENS C & htEm & INTHEY,

BelR, BERAZ M E ULBED AHFIDWAL,  HEilit 4
pharmacokinetics DA & #rst L1cDT, Z0mkir LFic
RETS (R3HRT : 197748 1A~4A),

S R i

1. g

4 B~38 F (45 32 &), (kE 50~72 kg (¥
62 ke) DEBRABH: 20 e & UTRY, &8
SHIB 5733 4 Bichiy T CMD DEREZAEFTIE - 77,

2. ®EA%

VERS & LT aM), #i AV) BXU LS
T (VD) DEEBICTHE Lo BT CMD 0
05¢g3hid1g % 5% 1 a4 VIBICHER LI b D
ERESICES, Bt 1 g ¥/l 2 g HAEE
BH 10 ml icmL- b % 2~3 SHETEA, Al
WEBTIE, 1g 7213 2g % 5% F % 9% 500 ml
KEMLU- b 0% 2 WefflC, ¥4 1g # 5% FFw
B 250 ml IR L2 b 0% 1 RSRIT, 2henn
ALt

oL, HOD 1 B, 1 E 1g % 4 Refiifgic

ikt 3 [, 1 [EAEREE R UFHEIC TREL .

3. M - RPREATE

MRIBEE B. subtilis ATCC 6633 %:XMEiE 43
agar-well ZEIC K DRIEL, < O OREHEY IR
& (Moni-Trol 1) ZRWTHER U7z, T/, [Rehi
X S. aureus ATCC 9144 ZREABIE 4 2 WiliEic &
DREL, FRHERENE phosphate buffer (pH 6) %
WTHERR L 720

BEHT, REREASBIC —20°C ICisEREL, T
LIS T HPPICRBICH Uice 105, RIMEHCDONT
1%, RPEERRDOME DI, ¥ ) HH W F 254 (#
WIHED ZBY, A n-7&/ - EER: Kk Gl
D,Bn-72/—-n:)ovik 3:2:1) 0 2
HEORBRCTRIMATTIE, E. coli X-161 Z3AR&
L T bioautography Zf775- 7,

151 &

1. 1E#R5EHOMmPRE, R

CMD %M, BESXUAHBEORZRICTLE
BeEH UL OMpBIE, RAOBER ST RpERE
DE%#ti: Table 1~4, Fig. 1~8 WRTEBOTH -
720

8%, Fig. 1, 3,5, 7 Ohi#Ri3, KBTS0 EA
one compartment model i€ T3 TR 72 Fdi i
ThH 3,

WFNOREEIRICE TS, BEEIMPEELD
i3 BAfE7: dose response EEMRED O, Tif
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Table 1 Plasma levels of cefamandole after single administration by IMand I V
Route Plasma levels (ug/ml) at hrs,
and dose Volunteer 0 14 12 1 2 2 P
TA 0 13.3 22.1 20.4 34 0.5 0
HA 0 15.9 21.6 12.8 4.4 0.7 0
SuU 0 _26.6 20.7 16.7 4.1 0.8 0
IM05¢g SM 0 19.0 28.3 16.7 44 1.2 0
MI 0 21.6 17.1 12.6 29 0.7 0
Mean 0 19.3 22.0 15.8 3.8 0.8 0
+SD 0 + 5.2 + 4.1 + 32 + 0.7 0.3 0
TA 0 39.7 57.6 38.4 14.0 3.6 0.5
HA 0 45.3 38.2 304 13.4 2.3 0
SU 0 38.6 42.8 37.5 13.3 2.7 0
IM1lg SM 0 37.3 47.7 37.5 14.1 3.6 0.7
MI 0 26.4 34.2 30.6 12.5 2.2 0.5
Mean 0 37.5 44.1 349 13.5 29 0.3
+SD 0 + 6.9 + 9.1 + 4.0 + 0.7 0.7 + 0.3
KK 0 65.5 42.8 19.4 44 0.9 0
MA 0 58.6 34.3 17.8 4.1 0.9 0
TAr 0 44.3 22.8 14.7 31 0.6 0
IV,1g TK 0 86.5 48.3 23.8 5.2 0.9 0
TI 0 60.0 35.8 20.5 4.1 0.7 0
Mean 0 63.0 36.8 19.2 4.2 0.8 0
+SD 0 + 15.3 + 9.6 + 3.4 + 0.8 0.2 0
KK 0 278.8 181.6 71.8 22.1 2.8 0.8
MA 0 491.1 138.0 103.5 221 39 1.3
TAr 0 167.7 138.1 48.5 14.2 2.7 0.6
1V,2¢g TK 0 230.7 169.9 55.4 23.1 4.5 1.0
TI 0 226.9 145.2 51.2 179 2.7 0.6
Mean 0 279.0 154.6 66.1 19.9 34 0.8
+SD 0 +129.4 + 200 + 22.8 + 3.8 0.8 + 03

thizid, $5% 6 BRILIRICIZIZ 90~100% MEIR &
i,

0.5 g F7/-i2 1 g ZHELEAIE, FHEmbiRE
R 5% 30 HTEnEN 22.0 pg/ml, 44.1 pg/ml @
peak 1CEL, LIAMHRL T 6 Bf&kicizmipicid & A
ER DO M1,

z D4, one compartment model IZH TidHTK
iR (T2 3, Fh&h 20 43, 42 A TH
710

1g %43 2 g ZHELLBAOEMARER,
F5k 15 HTEhEh 63.0 pg/ml, 279.0 pg/ml %
RL, Dlgzsdicid LT 4~6 BRgicizimdhn 5z
EALMHERLI (T1r=25 4%, 21 4D,

ARHEL .BAOIRRER, 2 FAHERR 1

BRABOVWTIOEAT b ARKTHIC peak IGEL
Q1 g/2 W5RSME : 27.3 pg/ml, 2 g/2 B5RIME : 57.6 pg/ml,
2 g/1 WSRMEA : 121.9 pg/mD), CUSERIERFORA &R
WCaHITRD Ut COEBAD Ty, 13 19~26 £TH
-7

i, 2 HEAEREROAROE VT 7Y R,
1g $XU 2 g #5& bicF 242 ml/min/1.48 m’
T#% -1 (Table 5),

F7:, THhOBRERETORKORpHEEHS S L,
BB C &, MABEOREB L FEFLTRPICTSHP
it T TN 5,

2. HERSROMmbRE, Kbt

CMD 1 g # 4 5[5, ks 3 EfELAEEOM
hilBE 7S o ic Rk Fig. 9, 10 RRTERDT
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510 CHEMOTHERAPY JUNE 1979
Table 3  Plasma levels of cefamandole after single administration by 1 VD
Route Plasma levels (ug/ml) at hrs
Vi
and dose | Volunteers 5 1 (12| 2 (212 | 3 | 6
SY 0 23.7 25.7 24.7 28.6 9.3 4.0 0
MI 0 16.5 19.5 17.7 16.4 8.0 3.6 0
IVD ST 0 14.2 28.6 35.7 28.0 9.6 4.1 0
18/2 hrs KM 0 20.1 21.1 25.1 28.4 7.0 3.1 0
TN 0 239 28.9 32.8 35.3 11.4 4.5 0
Mean 0 19.7 24.8 27.2 27.3 9.1 39 0
+SD 0 + 4.3 t 4.3 t 7.2 t 68| ¢ 1.7 t 0.5 0
SY 0 54.3 54.2 54.9 64.3 28.4 10.0 0
M1 0 249 45.4 48.4 449 20.8 10.4 0
IVD ST 0 33.2 36.0 40.1 42.0 19.7 8.7 0.6
2g/2 hrs KM 0 34.7 36.8 39.1 59.8 14.9 8.3 0.5
TN 0 43.0 59.5 66.1 77.3 59.5 22.5 4.1
Mean 0 38.0 46.4 49.7 57.6 28.7 12.0 1.0
+SD 0 +11.1 +10.4 +11.2 +14.5 | 179 £ 59 | £17
SY 0 71.2 102.0 36.4 16.2 - 5.2 0
MI 0 64.7 112.8 26.7 12.9 - 49 0
IVD ST 0 54.6 121.7 38.1 15.3 - 4.4 0
2g/1 hrs KM 0 53.1 99.4 313 16.2 - 4.3 0
TN 0 122.8 173.8 67.1 310 - 8.9 1.0
Mean 0 73.3 1219 39.9 18.3 - 55 0.2
tSD 0 $28.7 | £30.3 $15.8 | ¢ 7.2 - + 19 | ¢+ 04
5 2 f:o
Fig. 9 ic/RL7:d1#i2, 8 1 BB OXMMOREE % %

D5% one compartment model IZHTIIHT K
7oA 3 BIRE L. simulation curve THo-
T, 2 %8, 3 {REOEUEOFIM OthiRE L —
KLTHBZENbh 3, COERBIU Fig 10 05
R 5ABMH TR, MApPEEL 5T RPEURER O
BICBWOTEH O FEEEIT T > 22K Bdoh s
7o

5%, CMD % 1 \l& KUdH#RE L5 20 ficH
hEIER & SRR OZBREKRER (—RMERE,
JFF - BEMERELSTMRELERE, RE®A) 2EK
Lichs, BASDRESEDONLL -1,

3. RpEHARHOBRR

CMD 1 g % 1 E#EHRICEER LR (0~1, 1~2,
2~4, A~6 BDESER) 1KoWT, E. coli X-161
ZRERE E Uz TLC-biocautography %7775u> FEHAR
WOOFRERELIY, KRIVIBDHOIAT, HR
CMD ¢([Rl— Rf %R E—KS OB BB UL
(Fig. 1),

CMD 2, ##Eic4 Tid Cefamandole nafate ®
B CEBRICHE I T 348, Cefamandole nafate %4
Kics Lcig4a, b e icimks®%: 5 CMD
L, BEERAL &b iIlhTOREEEOASS
i3 CMD Z20b0iciz 3 EBHEINTV S0 Lk
U, 5% 0B OBRIcizRZE LD Cefamandole nafa-
te 283ETZDT, T Cefamandole nafate 2
5 CMD ~KS 8% B 5 7o Hhic BRI R BT + Y
Y LERMT 2RI NTNEY,

ChicRLT, ATz CMD £0s0D & LTER
s hTHy, SEOKRHTE Shi RPREDOKR
FREHRT LS ic CMD REKNTRARIN 2V
&5 s, Cefamandole nafate k& CMD DiEH
MEOFTSNLBTHBEEZONS,

In vitro iEHRABR T2, CMD 13/ 5 sBHEB X
U7 7 st U LB nEfER 2R L, 8iIc
E. coli, Klebsiella, 4 v ¥ — Vgt Proteus, Enterobac-
ter, H. influenzae %icxt L Tid Cefazolin X9 $7¢
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512 CHEMOTHERAPY JUNE 1979
Iig. 1 Plasma levels of cefamandole following Iig. 3 Plasma levels of cefamandole following
IM administration 1V administratlion
Dosage: 0.5 g 1 g IM ug/ml Dosage:1 & 2 ¢ 1V
500 [
pg/ml
50 - ) T
Kel(hr)  Ty(min) 400 | K“’l' y ) “(22‘")
0.5g 21 20 ) , 20 "
W0k lg 1.0 12 ‘ '
300
(n=75)
30 e 2 A Pl
200 |
20
100K1 g
10 L i i 4 J
1 2 3 4 5 6 hrs

1 2 3 4 5 6 hrs

Fig. 2 Urinary recovery of cefamandole following IM administration

% Dosage : 0.5 g IM 9% Dosage:1 g IM
100 100 -
—
- — sl -1 1
: B +
$ 60 60 |-
z
3 40} 4ot
=
E
S 20} 201
0~1 [ ~2 [ ~a ] ~6 ] o~1 [ ~2 [ ~4 [ ~6 ]
hrs hrs

Fig. 4 Urinary recovery of cefamandole following IV administration

Dosage:1 g IV Dosage:2 g IV

% %

100 -+ + 100 - A ﬂ—
.. 8ot 80
= +
H
S 60 60 |
153
2
Z 40f 40+
=3
E
S 20f 20

o~1 [ ~2 [ ~4 ] ~6 | o~1 ] ~2 [ ~4 [ ~6 |

hrs hrs
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Fig. 5 Plasma levels of cefamandole following

IVD administration

Dosage . 1 g/2 hrs, 2 g/2 hrs IVD

#a/ml
100
1IVD
Kel(hr™) T,{min)
8o 1g 22 19
2g 1.6 26
60
2g
0 (n=5)
2H N g
1 1 ) J
1 2 3 4 5

hrs

8513

Fig. 7 Plasma levels of cefamandole following
IVD administration

Dosage: 2 g/1 hr IVD

Hg/ml
200
1VD
160 [-
Kel(hr™') T,{min)
1.9 23
120
80 2g
(n=5)
40+
1 1 1 J
1 3 4 5 6 hrs

Fig. 6 Urinary recovery of cefamandole following IVD administration
Dosage : 1 g/2 hrs IVD

Dosage : 2 g/2 hrs IVD

% %
100 100
saliea -
g o8r E 80 + _ﬁ
S 60 60
2
s 40 40
H
3 20t 20}
0~1] ~2 | ~3 | ~4 | ~6 | 0~1] ~2 ] ~3 ] ~4 | ~6 ]
hrs hrs

Fig. 8 Urinary recovery of cefamandole follow-

ing IVD administration

%

Dosage : 2 g/1 hr IVD

100
I I
o T I i 1
1
¢ 60
s |
3 40 ]
.
Q
20f
-1 | ~2 | ~3 [ ~ | ~s |

Table 5  Renal clearance of cefamandole by IVD
Volunteer Dosage
1g/2 hrs 2 g/2 hrs
SY 261 216
MI 326 229
ST 186 301
KM 235 272
TN 201 195
Mean 242 242
(S.D.) (59) 43)
(ml/min./1.48 m?)
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Fig. 9 Plasma levels of cefamandole following

multiple 1V administration

Dosage : 1 gx3 (everyq hrs) (n=5)

ug/ml
100} ¢ '
Kel(hr™) Ty(min)
80 1.4 30
60
40
20

4 L ~ o
1 2 3 4 5 6 7 8 9 10 1. 12 hrs

JUNE 1979

Table 6 Pharmacokinetics parameters

of cefamandole
Dose Infusion period Kel vd
lg 2hrs 2.2hr! 8.0L
2 2 1.6 10.7
2 1 1.9 8.0
T Mean | BT

I'ig. 10 Urinary rccovery of cefamandole following multiple IV

administration

Dosage;1g IV at every 4hrs (n=5)

% %

100 - _I_ { 4 100

= B0 { 180
]
>
s

:_1: 60 | {60
H

FR S 140
>
E

S 20t 120

0~1] ~2 [ ~a [o~1 ] ~2 [ ~4 |0~1] ~2 | ~4 |hrs

1st dose 2nd dose 3rd dose

NN AR T EDOWE DL 29,

AEiF 5N CMD ORERATOHE, HiEHD
W ATHHHEIC K 2P EEOREE A S, A¥1g %
723 2 g BEICE-> TN OMBDORE ZMILT 2
ICF OB SN TN B &b D, REE®K
FHEA PR  —MHRGHEICH L T LR 58 THRI 2%
ERPFEINZOTREOLELDN 3,

[REGERYHEIC K L TIE, MR TEW R I Dk 3
A2ZEMSbERESELLLEENLD BEARTEH
EBAHEINZ2DOTREOLELRDN S,

5k, AR oMo ERRIC K > TETRY
205, £ 20 s RBNENC &S, FOLIRE
T AICIRTE 22T HRICERE T 212 ) L &
#Zohd,

EREIEREIC 1 g &2 4 FERNAE, Siligh 3 @ik L
AR OEA T, MARER S IR EIRROHERIC
BOTEHOERBEMRIBD SN h o7, UL, b
@ Cephalosporin FEUAME & RIERICARHK] & B4 X5

PhiltRess & 5 T &t o, THRIEREBRZ RS T 28
BT OBEEREICG LTRSS R, #5MRERATT
DLENHAHH, TORICELTIE, Leroy, A. 5241,
KHD Ty EOVTF=v -2 075V REEDRIC
RAOHEEM, M2 v7F= e OMIICiZENRREY
AHoNITEAWELTHY, BlEERSICET
AARFOEL S HRBORLICHER L TNEDTBEL
A,

RiT, ATFRTOREERELEILT, KEAZA
WL L &0 MhBED © -7 #% @HT 5700
DEPRDFEEZ S o

ABICHINT, mEFH CMD EBEORRMIHEEZR
T 77, EREOFHEZOERREDED,
ETNENOFEMBMSHE AN TS, 2 b DR,
one compartment model 2T TIIDiAR%E
BTy, \BoNk K7 A—4% FRLTHRE
LicdDTHY, VTFhsmEhEED KiHEE I
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Fig. 11 Bioautograms of human urine after in-
tramuscular administration (1.0 g/man)
of cefamandole

TLC: Silica gel F254 (Merck) 1 X20 cm

Solvents : A. n-Butanol/Acetic acid/Water (3:1:1)
B. n-Butanol/Pyridine/Water (3:2:1)

Urine .10 pl/Spot

Test organism : E. coli X-161

10 xg

Front

Origin

CMD 0~1 1#e2 2~4 4~6 hrs

10 ug

compartment model THEMUMIICEEL S>3 EWVWZ 2,
REGEOBAOMbEEOREEIE, coBs, =
Mick>TREN B,
Canx=g 2%
B, Cmax: SEMPEE [wg/mll, K.l
DIHRHEEES [hro1]), Vd: SaER L],
D:CMD#5& [g], H: A (hrlo
ABET 18O Nt SMIEHTED B3O 3B H2E 5 2
4 =i Table 6 ICRTED TH 30
LT Table 6 OFEHEAER (1) ICRAL, AUTEHRET
MIKHB LU 2HHOBAORERD 2 LKD), R
B0k 3ictz 3,
() 1HMABEEDBAD MK CMD BED
E—71f

(1—e-Ke B) ,I,_’é_......(l)

Cumax*= 50XD-+++2)

CHEMOTHERAPY 518

) 2 REMIARIMED BA® Mg CMD gD
-2 i
Crmax'= 29X D-++++(3)
TNEDRE, BIEORY £23210D6DT
Y, MELELOTmUTIHAICE, TRINHES 2
o AMMEics LT, N ickolikrE>32%e
EHEENE A o
G 1R~ 2 BERT oD 5 i E OME Dl g rh CMD
WEDE — 2 i DB 2

Cmax =7 54 XE """ (4)

% DVFICHT 2% DM £ Db, @kx:
PEONDWHR & 2 I3 AW D Al B D L Bhts &
WieDBREICK > THEES T2, LT, W%
ATB U 2 0EME FIC LT, BN ke 7o TRlY
ZTDFFM2OBEICHT 2 L IREREEST 2,
U LIEHS, EHIBIER LA I D0 T o il ge
ORZEMMEIC s c &bz, ThibEicl
T, BxDBRFCHLIBEEZNAL, ThThols
DI PRBBEED B2 %235 2 EMHRE &S RIS A
HBo ZDIHD, WHIEERLRAICKHT 2 CMD
ABERO MEh e — 7 Go sk20BLEM LT
HELT, R DFAEES bDEBPRL,

X [

1) Neu, H. C: Cefamandole, a cephalosporin antibiotic
with an unusually wide spectrum of activity. Antimicr.
Agents & Chemoth. 6(2): 177~182, 1974

2) BopEY, G.P. & S. WEAVER: In vitro studies of cefam-
andole. Antimicr. Agents & Chemoth. 9(3): 452~457,
1976

3

Nat

VERBIST, L.: Comparison of the antibacterial activity

of nine cephalosporins against Enterobacteriaceae and

nonfermentative gram-negative bacilli. Antimicr. Agents

& Chemoth. 10(4): 657~663, 1976

4) WoLp, J.S.; H.R. BLACK & R.S. GRIFFITH: Hydrolysis
of cefamandole nafate to cefamandole in vivo. J. Infect.
Dis. 137 (Suppl.): S 17~8S 24, 1978

5) MABEM, 32 H26HAKMEREESRS HEK
v#Yv s IV Cefamandole, June 19, 1978

6

~

LEROY, A; J. P.FILLASTRE & G. HUMBERT: pharmacok-
inetics of cefamandole in normal subjects and in uraemic

patients. Drugs Exptl. Clin. Res. 3(1): 51~59, 1977



516 CHEMOTHERAPY JUNE 1979

PHARMACOKINETICS OF CEFAMANDOLE
IN HEALTHY VOLUNTEERS

TakasHl KUuriTA, TAKAHIRO AkiYAMA and KoHji MINAMI
Department of Urology, Faculty of Medicine, Kinki University
HipEO YAMADA, TADASHI YosHIDA, HirosHl KaToH, SHIGEO MATSUDA and TAkKAvosHr Oguma
Research Laboratory and Manufacturing Department of Shionogi Co., & Ltd.

Cefamandole, a newly devecloped injectable cephalosporin antibiotic, was administered to healthy adult
volunteers to evaluate its clinical pharmacology.

Cefamandole, when administered by route of intramuscular and intravenous injection or intravenous drip
infusion, showed good dose response relationship in peak blood levels respectively, and it almost disappeared
from blood after 4 to 6 hours of administration with the half-life of about 20 minutes for each route.

Cefamandole was excreted rapidly to urine and about 90 to 100% were recovered after 6 hours of admi-
nistration.

When cefamandole was administered intravenously at the dosage of 1 g, every 4 hours for 3 times, there
observed no tendency of accumulation of the drug in blood or urine.

Thin-layer chromatographic bioautography was conducted with the urine obtained from the cases of in-
travenous injection, and no metabolite of the drug was detected from the urine.



