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KU 8 mg/ml #i#iA 1.0 ml/200g OEIAT (20 B
U 40 mg/kg) RMIRICEAL 720 HEDIHAR, 205
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Bacto-Agar (Difco) 1% (W/V) %Nz t- & DiciERE
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8. RAPEHABYORE

5y bBXU4 Ric CMD ZBELEOB BRIRL:
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BREMI Fig. 1 IRLEBHTH Do 1. MR
THSEH D AR D 1tk Bt & DRGSR A Dt L CMD @ 20 mg/kg 2~ v RICETEMLIEEXD

TR Table 1 IRL 120 HiGyRIZH vt 83% TH M Mg % Fig. 2 IORL7. Bk 15 43T, CMD
<, 40D 29% HESIEL, WATC & D XM 2 39.5.ug/mliTiaL, Litk# 10 53D MBI TRIL
Bohres, WFholiiiconTsd CMD i3 CEZ CEZ (peak=64 pg/ml, T1,.=20 5})ict U TiHKkH
LD LREARDUE T OREORITHEMIC S SURL,
RHED I MEHIERL T 272D T, 400K 2EHR M O 8 Fig. 2 Plasma levels in mice of cefamandole
IR FHICHE » THFE > F2o and cefazolin

Mouse:ICR, Male, 20~25¢g

Table 1  Binding of cefamandole and cefazolin to 0l
serum protein!) s.c., 20 mg/kg(n=5)
Source Binding % 50+ '
of serum Cefamandole Cefazolin = Cefazolin
Human 66.0 82.3 ® 4q}
Monkey 2) 82.6 91.0 2
Horse 339 39.2 2 ol
Dog 29.2 36.7 3
Mouse 2) 37.1 61.2 :
4 2 Cefamendole
1) Determined by ultrafiltration method with a =
concentration of 100 ug/ml
2) Plasma 10

<
8r
&

60 min.

Fig. 3 Plasma levels in rats of cefamandole and cefazolin
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Fig. 4 Plasma levels in dogs of cefamandole and cefazolin by cross-over test

Dog: Beagle, Female, 7.3~9.4 kg
Route:i.v., 100 mg/kg Route:i.m., 100 mg/kg
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= ~—o Cefamandole 29.943.0 ~—e Cefamandole
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L xR ERIcHA L mbBEMESN, HEMAT
1215 HRIEEE (1 34 BXU 59 pg/ml) iCEL 72
28, CEZ (76 XU 109 pg/mD) it 5~TH 1/2 T
Hoto BELIEXLEKOEZENBD SN, HED
MRz CEZ @ 20~23 432 ¢ 5~T CMD 5 8~13
£THD, CMD OFMEPHITREL 2o

1 RREEFIC 1 B 6 FEALLL, 3 HITOWmE
FART#% L TS5 $ 3 Cross-over LiCit -7, Fig. 4
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415 pg/ml ic3EL, 15 4pkiC 253 pg/mlicis D, DI
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#kT, CMD @ 20 mg/kg # 1 B 1 [@ 7 ARSwEEE
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Table 2 Tissue distribution after intravenous injection of cefamandole and
cefazolin in rats

Dosege: 20mg/kg  Rat: SD-rat, Male, n=3

Concentration (ug/ml or ug/g)
Drugs Tissue
8 1Smin. | 30min. | 60min._| 120 min,

Plasma 23.6£1.1 7.7£1.9 0.610.5 <0.1

Liver 26.3:8.4 7.1:1.6 <0.7:0.4 <0.5

Kidney 76.714.1 28.149.7 3.5¢2.2 <0.5

Cefamandole Lung 7.0£0.3 4.4:0.8 4.313.2 <0.5
Spleen 1.810.1 <0.5 <0.5 <0.5

eart 3.1£0.2 1.3:0.3 <0.5 <0.5

Brain <0.5 <0.5 <0.5 <0.5

Plasma 63.023.3 32.3t1.4 16.7¢3.2 <0.5

Liver 23.8¢1.9 9.3:0.4 <2.5 <2.5

Kidney | 59.0:2.0 41.9£10.5 26.6:1.8 <25

Cefazolin Lung 20.415.1 10.8+2.1 5.5:0.8 <2.§
Spleen <2.5 <2.5 <2.5 <2.5

Heart 10.910.5 6.710.3 <2.5 <2.5

Brain <2.5 <2.5 <2.5 <2.5

Fig. 6 " Tissueldistribution”in ratof cefamandole

Dosage ; i.v., 20 mg/kg, daily repeated
Rat : SD, Male

Time after injection

15 min, 30 min. |60 min.

Days | Tissues

Plasma

Liver
1 Kidney | ]
Lung
(n=3)| Spleen
Heart

Plasma

Liver
4 Kidney ]
Lung
(n=3)| Spleen
Heart

Plasma

Liver
7 Kidney h
Lung
(n=3)| Spleen
Heart

I B B NS B BN
0 20 40 60 80 O 20 40 0 20 40
Concentration (ug/ml or ug/g)
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Table 3  Urinary and biliary excretion in rats of cefamandole and cefazolin
Rat: SD-rat, Male, n=3
Dose Fractional recovery (%) Total in
Drug Route (mg/kg) 0~1 1~2 2 ~4 4~6 | 6~24 | 24hours
(1) Urinary excretion )
iv 20 50.847.9 52158 0.920.4 | 0.1t0.5 | 0.2£0.2 | 57.248.1
Cefamandole " 40 54.015.7 2.410.7 0.840.2 | 0.1+0.0 [ 0.140.0 | 57.328.1
- im 20 21.327.5 | 16.1£15.0 5.423.7 | 1.4£2.2 | 3.5+8.7 | 47.7£17.9
. 40 45.7+10.1 | 13.4+1.5 7.2+2.1 | 0.420.3 | 0.240.1 | 66.9214.8
iv 20 46.3:14.2 | 18.321.6 9.2:0.9 | 1.2:0.4 | 0.420.3 | 75.4211.5
Cefazolin B 40 60.614.1 8.0t1.4 3.0:0.5 | 0.320.1 | 0.220.2 | 72.114.7
1 im 20 36.0212.3 | 26.712.3 18.8+2.5 [ 2.820.9'[ 1.6:0.3 | 85.9+11.5
‘ : 40 38.4:8.9 | 23.0:4.1 13.4£1.9 | 2.2+1.6 | 0.8¢0.8 | 77.845.0
(2) Biliary excretion
iy 20 28.0:5.4 1.4:0.4 0.2:0.1 | <0.1 <0.1 29.645.3
Cefamandole e 40 22.548.1 1.2+1.0 0.1£0.1 | <0.1 <0.1 23.5:8.4
i 20 16.847.7 6.224.0 1.7£¢1.3 | 0.1:0.1 | <0.1 24.812.7
-m. 40 11.716.8 5.1:1.9 1.6:0.5 | 0.1:0.1 | <O0.1 18.518.9
iv 20 9.3:2.6 1.710.8 0.4+0.2 | <0.1 <0.1 11.413.2
Cefazolin . 40 15.410.8 1.010.5 0.2:0.1 | <0.1 <0.1 16.610.2
i 20 4.912.0 2.21.0 0.740.2 | 0.1£0.1 | 0.120.1 8.0£2.9
-m. 40 6.815.8 2.7+1.2 1.210.6 | 0.120.1 | <0.1 10.847.1
Table 4  Urinary excretion in dogs of cefamandole and cefazolin by cross-over test
Dose: 100 mg/kg
Dog: Beagle, Female, 7.3 ~ 9.4 kg, n=6
D R Time (hours) after injection
rug oute 4 ‘ Total in
0~2 2~4 4~6 6~24 24 hours
iv Concentration (mg/ml) | 23.24.6 4.012.6 | 0.5:0.2 | 0.02:0.02 | 759,52
Cefamandole . Fractional recover (%) 64.819.8 9.4+8.0 | 1.1:0.6 0.6+0.1 e
im Concentration (mg/ml) | 21.7t4.6 7.124.7 | 1.120.7 | 0.05:0.03 76.5:7.0
o Fractional recover (%) 56.816.7 15.8¢9.0 | 2.6:1.8 1.321.0 e
iv Concentration (mg/ml) | 22.3:5.4 5.6x1.4 | 1.5¢0.5 | 0.04:0.02 82.2:2.5
Cefazolin . Fractional recover (%) | 67.0:2.3 | 11.5:¢2.2 | 2.9+1.0 | 0.840.2 iaie
im Concentration (mg/ml) | 20.715.3 10.0¢2.2 | 3.2¢1.3 | 0.1310.1 77.5¢3.2
. Fractional recover (%) 47.417.5 | 21.2+¢2.1 | 6.7+2.5 2.2:14 R

BUf & s oRd, BBk R RIE U
22 Table 3 it;RL 7o CMD (2325 24 BT
iICRic 5 BOK 57% (4T~67%), Mihick 24%
(18~30%) Hilt s nizo MBELADESE RERO K
81% (65~97%) dsthsticHiit X ni-c Liciiy, CEZ
D 0% (84~97%) & RAEEOENEEFDIze CMD
iU, ZORALHRS®R 2 BREE TICRDD, &
BDTHPhICEKSCEIRESh B ¢ EERLI. CEZ @
PRk 2 S B oM 12% (8~17%) &I&S, CMD
OFH 2 {SEERHHICHREE NPT EERLT
RV

4 iz CMD 100 mg/kg A#iEH L UBHEREL
L & QRMENREZ, 5k 24 BEICH 76% 1GEL,

ZDFAE DS % 4 BRILIR Ik & 1172 (Table 4)o

5. RAPFEERMY

5y bBLUA Ric CMD % 1 EfFEL 7 &ICREK
LiRIZDOWT 2 BOBERTHEFB, v~ b 270,
BSEEA %4 T bioautography %{EpkL 7. Fig. 7
LU Fig. 8 ICRUIHERD S, RpiCBE—DFE]R K
v FOE S, EHER CMD LR—T4h% & REsh
fzo L#cdt>T, CMD 2 hIAOESN B
TECEBLKRED T THRNICHM SN G C %D
720

. % 2®
CMD opiEREAR, #/ETIZ CMD o formyl
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Fig. 7 Bioautograms of rat urine (i.m., 20 mg/kg)

Adsorhent : Silica gel F-2564(Merck), 1X20 em

(N
Solvent © n-Butanol/’yridine/Water (3:2:1)
Test organism : E. coli X-161

Front

CMD 0~24 Hrs, 0~24 Hrs.

Fig. 8 Bioautograms of dog urine (i.m.,, 100
mg/kg)

Adsorbent : Silica gel F-254 (Merck), 1X20 cm
Solvent : n-Butanol/Pyridine/Water (3:2:1)
Test organism . E. coli X-161

Front =

CMD  0~2  2~4  4~6 6~24 Hrs.
Time after injection (i.m., 100 mg/kg)

ester (k975 CMD-Nafate il S h T 3, I
BENNEFER*®BEOFETRIYT 2MY, CMD-
Nafate (3 CMD & R%DOEREHL?, HHRRE TIC
IKDIRENSE T EARLTHSEY, —F, WoLp sz
+#ud, CMD-Nafate ZH(kRICHS L 234 CMD-
Nafate {2 Mnrhh S0 HkL, FHERRE & Jkic
CMD zZ5{t LT CMD Olt&E41-ip¥d 5, #ic
{2 CMD-Nafate 5z MK END LW,

2T, BWRERICEL TIZ Na,COs %2 T fnksy
REREZ LD ETEHENESATEYD, ¢D
WA & - TP BB di#R T ok icxt L < CMD-Na-
fate @ 5% 3%|413 13% KDL, T R ENRE:
D5 b, Nafate O 5H2EES 4% »o 4% T
TTECENBEINTNEY, AM0D7 v F 2R
7o WigsERR D 5, CMD %4%559 5 &, CMD-Nafate %
BELLELD S, MPICXDEPHIC, LrdbLDE
W CMD EEA5% 5 EnBBHLH, Woup 22 @
BEE AT 720 ROETIE, CMD 220 % Tk
KELTHRENEDT, CMD-Nafate o X 51z 8
ANZHEMOBIONT E LT, XY ROEKS

B. subtilis ATCC 6633

()
n-Butanol/Acetic acid/Water (3:1:1)
E. coli X-161 B. subtilis ATCC 6633

CMD 0~24 Hrs. ()~24 Hrs,

R SIS0

CMD o 20 508 40 mg/kg % 5 o Hicir5 L1 £
B S, MET OGN~ b8 R e U 7 luh s
MBShtco EBMBED ORI, T >HF=mE>H>
O>ROMEICATL, Hiciklishisd -1, HICH
iidimho 3 frbE L a/mL, b & FEEERT
Utze WIhOBE b MABRERR, S5 ROMKHES
Lty aEANASH, ELICHMICBT 2BER
60 Ngic, BAREEIRBEIGEL T, Hlick
=T, HfRECEREONEC LR, CEZ 0 BAL
BB THAB, TCT, REEMICLIEBELON
1ohh, EOBBICONTE CMD (ZHEHERIL 757
720 CEZ |2 CMD i s~ThhBEHEL, HiEd
BN, FENBEZ MPREICHL TENE L
T, FABBERMPBRED Y3icT X9, FESYOR
hE—HK 1o CMD 3X& U TRIZEE (LD T % Hhith
Than, 7 bTi, KR Bl%) 0356, 8
15 @ 24% pMEHGIcEREH, O CEZ ik
~Z LIEHHENZ 2 (51253l T B, FRBEOMmD
BEICHdT 2008 CEZ L b CMD o fisskEnc s
IZHBELTWEEEZ oMb, —H, 1 XTECMDO
FREEINERIT T6% T, CEZ LFRALRA%DOMEAERLT
50, COBAIEHREIC KREBERTVEEZLDS
h7z, CEZ i3, MEMTRFIIBERRICERIN
2HED bHD, CMD 3& SITFHNWIEEh~DBTHS
EZoN, ULHh RS AL REhTHEY ¢
La#EThid, IBERIEICHT 2 683MEnHEsh
%,

£ f33

RFRCMBHZN I REOIKEE #, TELiEd, 3L &,
MPEEROERICHEERLZ T,
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PHARMACODYNAMICS OF CEFAMANDOLE IN
EXPERIMENTAL ANIMALS

TapasH! YosHIpA, YAasuo KiMura, Masayosur Do,
Hiromu NakasHiMIZU and YOSHIHIRO TOCHINO
Shionogi Research Laboratory, Shionogi & Co., Ltd.

Cefamandole sodium (CMD) was administered parentei'ally to mice, rats and dogs, and the time courses
of distribution and excretion were studied in comparison with cefazolin sodium (CEZ).

The peak plasma level of CMD was observed at 15 to 30 min. after s. c. or i. m. doses in the foregoing
species. The time course of bioactivity in plasma differed between CMD and CMD-Nafate in rats, and CMD
reached more rapidly to higher concentration than CMD-Nafate. The plasma concentrations found with CMD
and CEZ were similar in dogs during the first 1 hr. after i.m. or i.v. administration, while CMD showed
faster elimination than CEZ and the plasma half life of CMD was 30 min., compared to 48 min. for CEZ
after i.v. doses.

CMD was rapidly distributed into various organs in rats and the concentrations were highest in the
kidneys, followed by the liver, plasma, lungs, heart and spleen. Bioactivity levels found in kidneys, liver
and ‘lungs tended to be persisted longer than that in plasma, but the consecutive administration of CMD
did not produce accumulation of the drug in the body tissues. Serum protein binding of CMD varied among
species, ranged from 29% to .83%, which were consistently lower than those of CEZ.

In rats receiving CMD, 57% (47 to 67%) was recovered in the urine and the main excretion completed
during the first 2 hr. Biliary excretion of CMD was about 24% (18 to 30%) of the doses given, it being
twice as much as that of CEZ. In dogs, the urinary recovery reached to approximately 76% of CMD admi-
nistered. g ‘ :

Chromatographic studies of urine samples showed that all bioactivity resided in the single spot of the
authentic CMD and no active metabolite was found.



