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CEZ, CET % Xt CER % 10, 20, 40, 60, 80 mg/
kg, 1[EMEL, ERFACEAFRELZIE L, &R
X Fig. 1 ® a),b), c) DLEHThHb, CEZ D
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Fig. 1 Biliary levels after I. M. administration of cephalosporins in rats

(1) Dose response
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Fig. 2 Biliary levels after I. M. administration of cephalosporins in rats
(2) Relation to serum levels
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1,500 a) CEZ Route : I M.
Sampling time :1 hr. after dose
meg /ml meg/ml
1,000+ 1004 b) CET 100 ¢) CER
0—-0 Serum
80- 72.{ 80 e—o Bile
60 60 52.0
500 36.3 /.
397 40 401 pa /
1
20,’3/ 4 f
¢ 20- 20 }/ 28.0
182 1.2,
99.0 O
s e | e 2
O——? o_—O//‘6.4 . :
10 20 40 80 10 20 40 80 10 20 4 80

Dose (mg/kg)



1082

CHEMOTHERAPY

AUG. 1974

NTOHEGEC R TR PRER M R E % LE
5o
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Fig. 3 Biliary levels after I. M. administration

of cephalosporins in rats
(3) Ratio of bile/serum level
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Fig. 4 Biliary levels of CEZ in rats

(4) Comparison among I. M.,
1. V. and drip infusion
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Fig. 5 Biliary levels of CET in rats
(4) Comparison among I.M.,
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Table 1. Biliary and serum levels of CEZ and CER in 5 human
subjects after T-tube drainage (1 g, I. V.)

a) Biliary levels (mcg/ml)

Antibiotic | Patient 1 2 4 6 8 hr.

A 21.0 6.5 0.8 0.8 -

B 0.85 0.76 0.5 0.48 0.4

CEZ C 1.4 3.6 1.0 - -

D 4.6 2.4 0.38 - -

E 10.2 1.8 0.2 - —

A 1.3 0.8 - — -

B 0.1 0.1 2.8 1.2 0.1

CER C - 1.1 - 0.7 0.4

D 0.55 — - - -

E 1.2 3.9 1.6 0.15 -

b). Serum levels (mcg/ml)

Antibiotic | Patient 0.25 0.5 1 3 6 8 hr.
A 130 90 64 29 6.9 3.6

B 120 102 56 15.5 3.4 2.7

CEZ C 140 84 65 23 4.8 1.6
D 105 82 51 23 6.6 2.6

E 110 92 64 32 11.0 4.4
Average 121 90 .60 24.5 6.5 2.98

+ S E. 6.4 3.5 2.8 2.8 1.3 .5

A 76 64 31 16 5.0 3.2

B 80 38 28 8.5 2.1 1.2

CER C 64 50 28 13.0 3.7 1.6
D 60 50 24 6.7 1.9 0.7

E 61 38 24 9.2 2.6 1.4

Average 68.2 48 27 10.7 3.1 1.6

+ S. E. 4.1 4.8 1.3 1.7 0.6 0.4
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Table 2 Biliary and serum levels of CEZ and CET in 5 human
subjects after T-tube drainage (3 g, 1. V.)
a) Biliary levels (mcg/ml)
Antibiotic Patient 0.5 1 2 4 6 8 hr.
A - - 66.0 2.7 2.8 -
B - 35.5 16.9 1.16 0.68 -
CEZ C — 6.8 145 42.5 11.0 4.0
D 7.9 25.5 47.0 32.5 5.7 1.0
E 84.0 140 270 56.0 23.0 17.0
A 0.04 4.7 7.2 0.06 - -
B 0.12 14.7 2.85 0.17 0.08 -
CET C — 0.13 0.3 0.25 - -
D - 6.1 3.9 0.62 0.3 -
E - 64.0 13.5 1.6 0.8 0.6
b) Serum levels (mcg/ml)
Antibiotic | Patient 0.25 0.5 1 3 6 8 hr.
A 290 230 152 76 26 12.5
B 310 235 195 117 42 27.8
CEZ C 360 268 205 91 36 19.0
D 285 225 168 108 24 14.8
E 330 290 170 100 34 16.0
Average 315 249 ° 178 98.4 34.4 18.0
+ S. E. 13.8 12.6 9.6 7.1 2.6 2.7
A 126 84 37 3.6 0.74 0.62
B 295 150 64 10.8 0.63 -
CET C 203 125 61 17.0 3.3 0.7
D 226 153 58 3.15 0.78 -
E 160 90 44.5 5.6 0.77 -
Average 202 120 52.9 8.03 1.24 0.26
+ S. E 29 14.4 5.2 2.62 0.51 0.16
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Fig. 6 Biliary levels of CER in rats
(4) Comparison among I.M.,
I.V. and drip infusion
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B¥RL717o CER 04, I.M. ¢ peak {H 7.3 mcg/
ml (1B5fE), L V. = 5.3meg/ml (1B5R), #6543
FfcExhrh 3.8 meg/ml I XU 2.3 meg/ml D%
A LTco AEHETIX 2 BEA peak T 6.1mcg/ml, 5
ReIfE T 2. 3meg/ml LinDic, fTERFIC o fiE Mt
Abhich’, peak [HXHERTIETOThEERETS
&, 3EOBREEMCHETFBITHRCREN VIO L
Zzbhb,

4. BEEERMIICESIT B85

ERET BT, £FED Cephalosporins D54
HEBEHFREL OBRREBELLDOT, ThboKR
¥EERC LT, BRERETST 2 BEH hEE a2 L
2o

(1) 1g #EMcEsit s CEZ & CER i

Table 1-a) 3 X0 b) iX, BAEHRES ACOWT,
lg #ERsD CEZ L CER % crossover L7=RIETH
%o TO%&MT CEZ ofiE+hiEEE (Table 1-b)) 1%,
Ltk 15 4T 121 meg/ml L peak 1L, 6
T 6.5meg/ml LT %, Zhie® L, CER TiX
BE5# 15 5T 68meg/ml & peak {EXRL, LI 6
BEEETIX 8. 1meg/ml Lig%o WWOIE S JRH R E
1%, Table 1-a) DL & HTH%, CEZ 38X CER &
EBEGEIC LOT, EHFREIRE QBT 5,
CEZ o4, peak {Ea% 0.85~21 mcg/ml THBDIT
5L, CER TiX, 0.55~3.9mcg/ml Lt h, ZoOfHA
REHCRTELRICD DL RABOKERTE DR, =

72 CEZ DA DIEMA XL L&, RIBEOE
Mo, BHHREXZZOHEETESRIDOLITEL
bhisu,

(2) 3g MyERpcIsiT s CEZ L CET oh#f

wRicgEZEs50e CEZ ¢ CET % 3g, 1EEBELT
crossover THE L7-#iE% Table 2 TR Lo HHE
NOWLMREERD, FFMmMEFRE (Table 2-b)) 1%
WIEH & b e BEMCAZ BB ED BRI, CEZ T
% 15 SMET 5 G1FS 315 meg/ml, 3 BER{EIL 98.4
mecg/ml, X ST 8 KFfETIL 18.0meg/ml TH B DI
st U, CET X 15 ZE#s 202 meg/ml, 3 BEfEIfEC 8.03
mcg/ml L7n b, SEERITIX 1meg/ml LITF&7ah, 15
5Bk CEZ @ 2/3 T L2 MHEIE .

WoIE S, RIFHRRERABERC IO TKRELED
NRDOLID N, TEEEEEX CEZ Tk 35.5~270
mcg/ml T b, CET % 0.3~64.0mcg/ml k7t b CEZ
DI 5 A LT HIE & 7ot BEME O HEIT R
TiX, CET 23 CEZ L hEWEELDOTH2H 35 5
N, F—HBE o CEZ ¢ CET oR#rTlt, 5fl&d
i CEZ 1% CET X v BiLMREEEIR2TW5,

CEZ Of, ZOBRERETS VTR R VT K
FRBEOEND, WhBIKRSLBEHFRETCHLLE
2 bhbo

3 =

bhbhuk, ERBYHEf-iciac, CEZ 2 CER,
CET & X0 AB-PC Xy @EuEH+BTE2RT LY
W] Lo FEOHESER, kALY, ETHLNIL X T,
RABELY L7 HFTHE LT B,

T-tube drainage % i L7 E W 313 % BRH ekt
oW, (eE B CER & AB-PC L o crossover
EEAT, MR CEZ 130 2% X 0 W HH SR
D, ER B 2 FITHER X OETET 500 mg
E1LcL &, HAfEN S0meg/ml PlEEinbz &,
BESMY T-tube drainage % L7z 5 41 CEZ »#ji:
L, RERE, FREEZO 1 H£%KRE, 500mg T
2.7~12.5mcg/ml, 1g T 3.6~25mcg/ml © peak fi
RELRAZ L EREL, HEMBVREZRD T
%o %7z M.D. RAM B8 3 JHEICBRYD I\ B 2 i
B IOHERYEEE 14 flic CEZ #H L, HEHRE
OHBH1B%KEE, CEZ OBFBENEH e Pt X
hoZeERELTWS,

CEZ wBiL, LiiofdpiEnd s, CEZ ok
B IO EE L IR & oBfRIL, ko
WhdD, chbOBREYHARCT S & BNEHERE
SEBORBCLBETHDEELDND,

AP Lo B8b, CEZ D4, Dose response
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2B D, BERTIE 40 mg/kg Az BB LE
ECHHFBTHREHET D HANAR DR %7 20mg/
kg BCHIE, B, AEO 3 HSERhETA L, B
ERFC IR EREL, EHORGETHDHEELD
Hizo 5@ T-tube drainage % L7-H#%wc CEZ &
CET % crossover T 3g BiEx R Zinoicf, CEZ
“Ci% peak {§ 35.5~270 mcg/ml, CET i3 0.3~64
meg/ml E7ah, FFEBEMIERIGE W Zh bOREFICE
WT, #e5H3~6 % T, BEMEC LT CEZD
BRREN RIchd 2 R P bMTRDke ZhIEH
L CEZ 1g #3:CiX, 56+ 14k peak fEAS 1 mcg/
ml PTC, o 4flodin &b 2 fITRRIT
BRI 2 B S hiaie 37 E v bhvbhd
RE DL, lg BHECTRHCASRBELER LBk
W EHEERT Do

ERRENLWALNR LK, BEOHA, BED
Cephalosporin o [fi{E T AERCKE R EEY R
DigH, BEHPEERIAE S ERT S, O L
BRE R IG O b EFCEWRBEH2Th, £
DIEHFBTCEEY RIS TERAD S L 2RE LT
Who

CEZ 04, lg O¥ETIE, Wb 5 FFEEENIER
CEWEETS, 54 4 flicis CTIRH PR ERERR
BB TS & Bbh b, 3g TRTNTRENWT,
WhE S EAIBHIRETH D LR S Do M
BB WTIRERTH 5%, A—BEREET 2%
A%, BRETAMNEATS X b HBAE R THE
ATHE&M, BmETHE, IVEVOERRENEDR
B L5 IgMEDIE S BES TRV EEL T Ao

= #

Cefazolin ¥ X OMhd ik Cephalosporin ¥{ (CET,
CER) oJBHEktotz 5 v P2 AWTRYN, £0
BRI L SWTRERESE TR 5 Cefazolin &3
B EEEBE Lico

CEZ,CET X0 CER %5 v PCHEL, BERL
BEH- iR L DR A RDTo CEZ 35 X0 CET X5
Eoine & B hREL kT %2, CER Tix
Z D X 57t dose response NI InANDTC,

CEZ 3 X0t CET #5 » bz 10~80mg/kg #iE 3
% &, WEOBHRRETLEPRE LD —RCREYR

& %o 7ol CER TR B hRE DR 5 235\ ER
ka3 ral

Zh b Cephalosporins # FhFhTF v M ITHILE,
B, SRS Lo FREOHB LB L, #&
G0 WS H I Lico

DEoBYRBOKREXSEL L, BIEFHEEORSE
offitk, T-#& ¥Fvr—odic, CER & CEZ %% h
Fh lg #HEL, crossover LTI+ E % g L
oo ZD 5T CEZ o — 27X 0.85~21 mcg/ml,
CER Ti¥ 0.55~3.9mcg/ml k 75Df,

CEZ L CET o 3g #iEx R L1, ¥~ 7 {E
1% CEZ -Ci3. 35.5~270 mcg/ml, CET i3 0.3~64mcg/
ml OENRE/ bR, CEZ 0fE, oG ETEER
BCR L, feoclBiFPRENRE bR,

MERseHy, KFERCHEHBEY Y WA BRE
P RBFERT - hERTR S X OREHEEIFTR 2 b O ER
BN Ih e AEEFERER - KR A I CEBAAR
OHABCEHL T,
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CHARACTERISTICS OF BILIARY EXCRETION OF CEFAZOLIN
AND OTHER CEPHALOSPORINS
RELATIONSHIP BETWEEN
BILE AND SERUM LEVELS AND COMPARISION OF
ROUTES OF ADMINISTRATION

Tooru Yasuromr and Minojr Okamoro
Department of Surgery, Kyoto National Hospital
Takeo Murakawa, Tapao Matsuara, Yoko Kono,
Yosuiko Yokora and MiNnoru NisHiDA

Research Laboratories, Fujisawa Pharmaceutical Co., Ltd.

The characteristics of biliary excretion of cefazolin (CEZ), cephalothin (CET) and cephaloridine
(CER) were studied preliminarily in rats. Based on these results, a suitable method of CEZ administ-
ration was evaluated for the treatment of bile tract infection in humans.

The relationship between dose and biliary levels of these cephalosporins was investigated in rats
following an intramuscular injection. The bile levels of CEZ and CET increased as the dose increased,
while CER did not show such response. Bile levels of CEZ and CET were higher than serum levels
at the dose of 10~80 mg/kg, whereas in CER administration serum levels were higher than bile levels.

Comparison was made, to obtain the highest bile level, among various administration routes of
cephalosporins at the same dose.

Based on the results obtained from the studies in rats, a crossover study was carried out to compare
the bile levels of CEZ and CER in 5 patients of cholethiasis with T-tube drainage of common bile
duct after intravenous injection of 1g single dose. The peak concentration of CEZ was 0.85~21 mcg/ml
and that of CER was 0.55~3.9 mcg/ml.

In another crossover study of CEZ and CET in 5 patients after intravenous injection of 3 g single
dose, the peak concentration of CEZ in bile was 35.5~270 mcg/ml and that of CET was 0.3~64 mcg/
ml. The sufficient bile levels of CEZ for the therapy of bile tract infection were obtained with the
intravenous dose of 3g.



