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A) M HECEEETHREDORBLHES

IBE F Vv F—oflicxtl, BB GDRES, ¢
nEXTLT, MEDBELZREL., PTCD LU
BAMEHIRBE KL — 21T -7 8 flic, CMD 1.0g
HEA 3 mliciERL, 1 EBEETHRE U, Rimid
¥ 5ml ZEhilkd o, #5H7, B5%k 30 4, 1 B
i, 2 BERJICATIZLY, EPICMENMEL 7oo IBHHRIR

i3, #5HL 5% 30 4, 1 M, 2 B503, 4 KA,
6 BiIC FLF =Y Fa—ThoK 5 ml 2RI,
IRIRL 7-Rikit T& 522058 9hic —40°C o deep
freezer tHICHKERIEL 720

B) IBEAABT R

CMD 0#5H#IC L »T 4 BHCHT -

18 : FAHEREL 30 43ific CMD 1.0 g %2 1 @E#&E
LETERE LB

I#: JEHERR 30 e CMD 1.0 g % 1 EfHE
LB

m# : Ffopigic CMD 1.0g %2 3 EHEL, #
%A, BEHRER 30 26fic 1.0g % 1 BIfELLE

IV : 4if8 CMD 1.0 g % 3 [EHEL, H4A, BH
fREL 30 Zdiic 1 EAHEL 7B
ThHs, £HELEHRBUI, FhOBEFRIcL-T
fTliiote a3V bu—nE LT, #i%4H, CMD #5535
EREHREF D MR ERE b ADETHEL 72

C) PEWBHARE

CMD #5kic k> T, kLt 4 B TRE
Ufco HBEOFEIRIFRIL, FMicXDETORNIEHS
72, £<i3 CMD £5 1 Bl S 2 B RYICERIL
7oo JBEEBIMETE 2 22070 H IO E MO
D, EIEFRIL, MWH¥I-7T, M/20 phosphate
buffer (pH 7.0) 10 ml thThEI+ 4 XL LEKE
REREICED, —40°C deep freezer mhiT Bk REL
7o

D) BRERTERE

HEREL M, BH, At 18/ 2R IR
BHRUERASHIGREL, Kilkdho CMD BE%
HEL 1o

BB ER IR ATLE TS » 12, REHIZ, B.sw-
btilis ATCC 6633 %, #t#hid Difco o antibiotic me-
dium 2 Z#ERL2, MEPRBEREICSHI->Tk, &
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MERRFIOMEICIZ Moni-TrolI XU M/20 ph-
osphate buffer (pH 7.0) 2B\, ik I2[RKD
¥/, M/20 phosphate buffer (pH 7.0) T 11 f&ic
BHRLTREL 7= (B mi Hs[E# D 8412 Moni-Trol
Licxid 2 EREdhaR, 11{SICMIRL 2841k M/20 ph-
osphate buffer (pH 7.0) ic &k 24548 gkt & 6 L
Jo

B BEERTEIC & 7 » TOEHIRAT O Ik,
pooled bile % XU M/20 phosphate buffer (pH 7.0)
O 2 LRV, HRIBH FOB/AL R, R
WD F T H, M/20 phosphate buffer (pH 7.0) ¢ 11
HECRRUTRIE L (BURREH DRI D A pool-
ed bile it & 2iE% ks, 11 TR 285413 M/20
phosphate buffer (pH 7.0) ik 2 @B¥thinz AL
2)o

HBABERIEIC Sz » TOERBFRRINO AR,
M/20 phosphate buffer (pH 7.0) %2\ 7z,

¥ 2
A) mEHKCEEEPREORFHLOED
mEPRER Fig. 1 ICRL &S, &FER,

Fig. 1 Concentration of cefamandole in serum
after 1.0 gi. v
pg/ml
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30 4MEDt 29.7 wg/ml, 1 BEROH 14.8 ug/ml, 2 WiAY
& 5 ug/ml ThHy, iz, I W. Fone 5% g
&2~ 7o MBI rhlse (Fig. 2) i3, fEY
LMD D311z, Peak fitid 5 Hlh KL
% 1 BB S, 1 s 30 4, 2 Hilbe 2 IKMHT
Rohte. £ofiid 1.6 ug/ml 55 78.0 pg/ml OJL
WIBTRIC R AT, 5% 6 EITTIIZIBH 0 S Hk
Utco HEBHAEROEARL 22 3 BUIMBHEAL B LY
JEERARIT, MERCIIHRIEDT, TF2-Th5
DOIEHOMND BVERTH - 7o (BlZRL: 5 Fl
Db 4 B, 1 PISITFRMERITH 1. B
WIS 3 plic, BEN, mikey) ve Vs, 6.2
mg/dl, 5.4 mg/dl, 3.0 mg/dl & FREEDI. MW
HAH 4 fio AP fIZERMEO ERERL, A
AD 1§13 176 TU & PpPEWMEERL 7,

B) EZEAAE ik

IB 9/, I 74, MPESH, VB 3 HlolBH
th CMD jigg% Table 1, 2, 3 iCRU 70 IBHHRENHE
iz 30 A& EEICU b8, FHMOMETRIRICK D, 16
S 90 PETOEEZELI. 1HTIE, #AIOBE
EENBIFTH- ERND L, EF 5 7, 9 TR

Fig. 2 Concentration of cefamandole in common
duct bile after 1.0 g i. v.

Kg/ml

100

—— Without jaundice
With jaundice

0.5 1 2 3 4 5 ® hour
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PEOBNMEMNE SN, FEH, RENEHETL K
w0 1 2, 4 TRIEL, BEEICHLIRTE R E
B 8 TRAKBAZADL» -, IMTREAN 1 T
BEARLEDOAHT, o 6 flid AWELT B < IR
DEEZINAPITHEMERL oo FEARTI O E# 6
TRPROBIAEZRDE, - e INTRINFESKOS
FTORVER 1 28, 3 PICHEED BiTER
Wiohs, EEEY T empyema 22U 5EH 2 TR
FEEDT, HARGOEN 4 TR bIMIC HiTEE
Hio VETIE, BEFEHEERLULERN 2 TEMER
Lt 1o 2 PlIEREEICETE R .

O WA

I8 84, I 84, MEES B, IVAE 2 flico0
TRIEL# (Table 1, 2, 3),

IBTIER 5 LIER 9 TENhEh 16.3ug/g, 6.4
welg EBTERDIDHT, D 6 Pl BTER
Wb otee NBETIE, 6 Pl 2.5 pg/g H5 9.5 ng/
g ITOBELABEDIN, KEFRROZLYL, EH 3,7
TRETERDL M-t METIER 1, 3 THIBRE
KBTERDI, BEEOERIER 2,4 TRE
ST BAEEDEL -1 NVETIZ 2 HILMKRIT
i otedt, WIFNLRFEDMEERL

E ES

ERERESARHC B TIRIERIC popular 73ERH
Thh, BHERELLTFRIRBL, RBICEINDT
Hah, BEZAHLID, SSIKBRPEED LTOR
HRELAMICEL B 20RBADC L TH B, ILERK
npEREE LT3, E. coli, Klebsiella 28 KF5% &
BTHEYY, ChSDEIC in vitro TEHEINDE
FRBVIC DL DST, ZOL D LEBIIIFEALAE
TT20REHOBA~OBTHESKESBEELTHS
LBbhz, RRROBEEBETIRFELT, EAE
HomERiib 534, B5E, R5HE BARORES
BEZ 53, 4E, btibhiz CMD #RNT, #
58, 5 FEEEAT, BEREREOBEER~DIE
ROBITLERTHLY, EBRLIZEIiC, EMICK-
THORYDEEBDI, 1 BHEEIC K ZEEEH~D
BENLBTERS L, IBAED 3 Alid RS BITL,
20 peak fEDOFHIL 49.8 ug/ml TH -tz CTHITH
U1 flofFRgasls 4 FloBREER T, 87 3 &
KEARTHBANEL, HiIchSEORES A b 2 §
Ti2 peak s 2.5 ug/ml, 1.6 pg/ml &IEFHICED
-l BH LY RAEHREROEH~OEKOBTE
FERAER M - TRETL , BAERICIBINEL BAE
BRICE D ackET 2 BT S, 4EDbID
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hoPTY, FLd—-vRbERZIUns 0, IMHOU
MO BOEY TIRGOEER, BITORIL 24 TIZ
PR i ohre (Fig. 3)o CMD DJAH~DEAT
12, Ratzan 5% o Cephalosporin F:47i/[: %] ILH-PY
OBiTEM~ MR E~TH L L, CER, CET XD
b9 <¢h, CEZ LI ILiT 2 454 Cdh - 7 (Table 4),

Fig. 3 Cefamandole level in common duct
bile of the patients with jaundice

ug/ml
Total bilirubin @ 3.0 mg/dl
50 ® 5.4 mg/dl
@ 6.2 mg/dl
40
3() -
201
1
10
@
@
0 *
0.5 1 2 3 4 5 6 hour

Table 4 Mean levels of cephalosporins in the
common bile duct at the maximum

point
Drug Level (ug/ml)
CMD 49.8 (iv.)
CEZ 51 (v)
CET 6 (iv.)
CER 16 (im.)

(By K.R. RATZAN, 1974)

BB, 0.3 4g/ml A5 166.2 ug/ml
THEDTIERURICRALY, CHRIBEOERSLUR
FEREMNBEE LI bDTH A Do B HEMCRS L,
A 3g H{EULT, VEETIRESHICEBEICKT
%38, BEABHHAAOERDOERMNEL SNt B
E, HAEORITIE, IHOFBSTIHICEHNTROPENGE
HHED Stce HETIREFDEH RO
KHRTEREDTHS Do WTFHNORTS, BEHAR

EORFEITBOH, BITERDIRWRINS -1, Ch

SOEMERIFLTAS &, BEESH 2 ORERICEL
DEREL 110, BUERED - DENIEELERL 74
7Y, BEBESTHICRIEINTHRNES T -

7co THODEH L HHTRTD DIC CREBEEBRUPITH
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Fig. 4 Case 1 T. A., 60 y, F, Gallbladder stone
-2 —~10pe. 1 2 3 4 5 6 7 B (days)
B.T. I CMD 1.0 gx3 I
()
38
37 —
WBC | 4,800
GOT (U)| 19 34 135
GPT (U)| 14 43 167
Al-p (1U)| 57 54 234
T.B. (mg/dl) 0.3 0.8 1.1
Fig. 5 Case 2 S. M, 51 y, M, Gallbladder stone
—2 —10pe. 1 3 4 5 6 7 8 (days)
CMD 1.0 gx3 l NA 3.0¢g
B.T.
()
38}
37 WAVAW%
WBC | 4,300
GOT (U)| 38 66 57
GPT (U)| T 90 70
Al-P (IU)| 217 137 159
T.B.(mg/dl) 0.7 1.0 0.9
2 7% BLTRBEELD SHEEOHBRVERERN. £

LRI RICET B HECRIIIEREEICH D, BHd
L0b, BRI BLOEE RBLIELI BE” b5
3o L7chioT, BERAOHEROBES DD NG
LA ThHb, BREHICETIHBARELRS L, |
PTi3, 16.3 ug/g & 6.4 ug/g OBTEBD 2 Hlo
fiz, 8 #idh 6 P THBITERADUh 1o ZhiTH
U, 1 B#EEZTE -1 T TIZ 8 fith 6 HliTIEN
THo SBTEREDTHD, HBA~OBTIZ CMD i

OERICONTIRE S RBRHOBENS D, SBAHRE
BHELLOIBRH LW EEZ TS, FIBREETT
-7 MP, VBT, ITRICERTESKAVREY
Boh, MBA~OHLEROEHEIIEN I DL S —
7%, I, MEHICSBITEREDLS - fefids 4 B,
IS FEWRENRRL 0S5 &, @HEIHEDIDHIC
BHLDEL BT - 1 fl, RiZic, FEFRROBDT
BOPTHY, IBTBIAEDLANELZRTE &
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- Fig.

6 Case3

G. K, 58 y, F, Gallbladder stone

8 (days)

B.T.
(T)

37

—2 —-10pe. 1 2 3 4 5 6 7

LA%'FCI rCMDll.Orlxsﬁv ;]

WBC | 4,400 11,400
GOT (U)| %4 42 26
GPT (U)| 93 56 20
Al-P (IU)| 97 73 75
T.B.(mg/dl)| 0.7 0.8 0.7
Fig. 7 Case 4 S. S, 60 y, M, Bile duct carcinoma
—2—10pe. 1 2 3 4 5 6 7 8 9 10 11 (days)
¥ —————————— 17
B.T. CMD 1 gx4 1gx3
®©) SBPC 5 gx3 5gx2
38t

WBC,| 12, 800

GOT (U)
GPT (U)
Al-P (IU)
T.B.(mg/dl)

- M‘ | )\uf\
AL Y e

.9

HRKEREETZ DODHH, BAHBIODTIZAN
hEBhhde

ALY RlEHhoMEERIckD, E. coli 30%,
Kiebsiella 18.8% %L, F/MFHS® & E. coli,
Klebsiella HREHAMED T1% %2 5D3 EHELTH
D, BERGDE - 2 FREH E. coli & Klebsiella T
BECLRHEONBADLLCATHP. Nev¥ itk B L,
E. cali, Kiebsiella icsi4 % CMD Dfighi, 1.6ug/
ml Tehehn 0%, 86% FMHILTx3LLTHD,
4E0 CMD OEER~OBTER S & EEBYYEC
HUT-HICRIIREL T2 2 LBbh3, Ll
BB, ot A BAERIUS-1H & 5 oh, &

BHEOTIRICMAT, ARNRELHICERT ILE
MHHEEZONS.

PUEo#RE5E2T, b AOBBRERE, FRE
AE, BEBAICHL TERSIRZRILZDT, UTF
iz~ % (Fig. 4 ~8),

<FE &K At >

&£fl1 T.A. 60 F & BRE

IEEARGEDCLHET, BRINEITE >0 HIMAD
5 CMD 1.0 gX3 /A%BHIEETERS L, #Hk 4 A
Bhofsl, £ 6 ATHREERIEL 2220U% IHHRIC
#BL 7

fEfI2 S. M. 51 F 8 JBLEE
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Fig. 8 Case 5
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M. O, 32y, M, Intrahepatic gall stone

1 2 3 4 5 6 8§ 9 10 11 12 13 (days)
- e

B.T.| CET | €MD 1 gx3 et

c) [

38

37

WBC |17, 000

GOT (U)
GPT (U)
Al-P (IU)
T.B.(mg/dl)

435

227

217
2.8

8,200

Wi, —ilfik D B2 RS KB AT RS A kb 21, 1S,
BB, T Fa—7 « FLd=YEI{THE-70 il
%, WYT B0 BT CMD 1.0 gx3 /A kT 4

3EETHREL, RAMEDSNEBOOT HiEITE
NA ORMHEEICEZ 1oo LIBIFIRICRMAL 1o SITER
t) 2 0Y A 2% el

fEfl3 G.K. 58 F &t JAFRfE

W1 52 4 9 A abkIRgE g TIUEP RS A pRD & IBAE
FLF—D&[TlEo1ce RIEDBETIDER-T,
53 4 1 73, INB0HETT, AhTo IBHIEET I
R T IR A0 NO ﬁﬂ&fwb FHOBMT, #MEL #
#%im 1 [iE, ABPC #i 5g 5 L%. 2 HhS
CMDiczz, 1.0 gx3/A AHETHE 8 AFTHRYL
720 W6 BASIRML, LIENFRHCREL 7o BITERIL
FBDIEH 5 12,

fEfl4 S. 8. 60 F B PEMR

M 52 4E 11 b o FisstBIL, ERCPICk T
BEEE s, BEFVF—VliETE -7 i)
HIMERIE 2000, 25 RERRDD, HiXA» 5,
CMD & SBPC ZfFRiRS U7 MithZzhIZFEm bR
WY, AMmRLEDSL, BT BMRiiESh,
RITEA t),mabfmoto

Ef5 M. 0. 32F B HAKRE
NI S EZRE, HEGEFEL . mf 49

£ 12 A, FERCTHABAELZESh, EM 50 4
iz 1 EFEfiaZs, 40 2 EEOFHRDDICARL
fzo AbilFg, Feh:gImERES A, CET % 2 AR
2t 14 g #5%, CMD £Zx, 1.0gx3 /8% 5 A
&, 1.0gx2 /AASAMKSL, MHE QRS %
HIo

VLk, BEIRH) S fih 4 pasiii&geTri% B e
CMD #ifi-7-#iTH L, T/ 4 HIAMEA LD GERAG
T, FBMLFHRTLSEVIRE S, OIThOEN
bt e AMKROBAE EHTED, —EOBEMI
Hohie TUT, FHIRIFH LD oNdd -7

ME#RDBICHS, SEKOREMNEICEKEBHHIZEDD
F LT B IR SHRETRETMOnE $RICESR
W LET.

X [

1) R : Sodium cephalothin (CET) dt FBHABT
icB4 283 % 13, Jap. J. Antibiot. 28(2): 179~187,
1975

2) EEBK, 3 R REIC BT 2HERO BHRET
BT 2T, BYE 73(8): 941~949, 1971

3) WA, 13 1 MEHEEEOLERE — H5IC sodium
cephalothin MBHHE{TICOT—, Jap. J. Antibiot,
30(9): 657~661, 1977

4) EEE, 20 EEERGEEF O R
ERBEOTE D, BESE 5 37 [@: 876~884, 1976

5) RaTzaN, K. R,; ef al.: Biliary tract excretion of cefazo-

lin, cephalothin, and cephaloridine in the presence of

biliary tract disease. Antimicr. Agents & Chemoth,
6(4): 426~431, 1974

6) FoNG, I. W.; E. D. RALPH, E. R. ENGELRING & W. M.
M. KirBY: Clinical pharmacology of cefamandole as co-
mpared with cephalothin. Antimicr Agents & Chemoth.
9(1): 65~69, 1976

7) EBLUND, Y. A ef al:. Bacteriological investigation of
the biliary system and liver in biliary tract disease

correlated to clinical data and microstructure of the
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galibladder and liver. Acta Chin. Scand, 116: 461~476, with an unusually wide spectrum of activity. Antimicr.
1958/1959 Agents & Chemoth, 6(2): 177~182, 1974
8) Neu, H. C.: Cefamandole, a cephalosporin antibiotic

CONCENTRATION OF CEFAMANDOLE IN SERUM, BILE AND
GALLBLADDER TISSUE

YoriYUKI NONOSHITA, MASARU YOSHIDA, MATSUTOSHI MENJO
and TADASHIGE MURAKAMI

First Department of Surgery, Tokyo Medical and Dental University.

In order to study the excretion of cefamandole (CMD) in bile, 1 g of CMD was administered intraven-
ously to 8 patients with T-tube in the common bile duct or percutaneous transhepatic drainage tube in the
intrahepatic duct, and serum and bile duct samples were collected to determine the drug level at regular
time intervals after injection. The biliary CMD levels peaked at one hour after injection in five of eight
patients. In the three patients with cholecystolithiasis, the peak levels were higher than the other five
patients with biliary obstruction (four) and intrahepatic gallstones (one).

In twenty-four patients undergoing biliary operation, CMD levels in gallbladder bile were examined.
They were divided into four groups according to the method of administration of the drug. Group I con-
sisted of the patients to whom 1 g of CMD was injected intravenously before surgery; Group I comprised
the patients to whom 1 g was given intramuscularly before surgery; Group II included the patients to
whom 1 g was given intramuscularly at eight-hourly intervals over the 24 hours before operation and 1 g
intravenously after the induction of anesthesia; Group IV included the patients in whom three doses were
injected as in Group Il and 1 g intramuscularly after the induction. CMD levels to gallbladder bile were
higher in Group I than in Group II, presumably for the delayed excretion of the drug injected intramus-
cularly. CMD levels in Group II and IV were higher than those in the other groups. This result sug-
gests that the drug given on the preoperative day had been accumulated and concentrated in the gallbladder.
Throughout the four groups, CMD levels were very low in the patients with non-functioning gallbladder.

In the twenty-three cholecystectomized patients, CMD concentration in the gallbladder tissue was ex-
amined. The methods of the drug administration were the same as those described above. CMD levels were
higher by intramuscular route than by intravenous injection and these levels were slightly increased after
multiple doses. The mechanisms whereby they occur remain to be elucidated.

In the present study, it is concluded that CMD was readily excreted in bile in high concentration when
there was no biliary tract obstruction and CMD levels attained with the appropriate method of administra-
tion were enough to inhibit Escherichia coli and Klebsiella, the common isolates in biliary infection.



