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CHEMOTHERAPY

Ceftriaxone DAFH&AIP B HEHBITICBT 2 BRI

e Bik-RE RH-ER HE- KR XE
BE BHA-® R W05 ¥

WHAFEHE 1 SR

(PR 34E 11 A 27 HRAF « WAL A 1 F 23 HIRH)

o it hs 7.1 B & B> ceftriaxone (CTRX) D&% AIN B H B~ D BT ¢ BKE)
R L 7eo MRIEHILB YN TR D 15 Bl £ x4&ic CTRX % 1 g Wik, 2g Wik, 2g60
ST (BBESH) BrS5 U7, REWEIIT 4 R 7 iC & 5 bioassay THIEL 7o &
B, 1P CREEBE 7o~ 7574 — (HPLC) WCLBHIELHMAEL 2. BHBEPICE T
Z3CTRXDVEC — 7 M2 1 g Mk BE22.6 ug/ml, 2g MHERE37.1 ug/ml, 2g A WERPLERE
39.8 ug/ml TH o 1o BLIMFFEM%E KB L T CTRX BBHBEF BV T H 2 b THIHK
DMETEER LT, BT bb, P—2E T2 TII3I~5FME2EL, U—I7LUROME
AL 9 BRI & BESEIT, EFIRS% 24 BMOBAICBLTLRBE—7 0D 10~20%
OBERUEREL T, CO-HBREH UMM E CORBHMB T EHMI 1 g #pEEF 264 ug-
h/ml, 2g #ERE 303 ug-h/ml, 2g ATEMRERE 402 ug-h/ml L Zh g TR L7 2 4%
THIDBOEEE T L, 1gBERMTIZ12.5 6.258 L U°3.13 ug/ml LA LD RE % 8.68,
18.5 8L U275z 7z > THEF L Tz, BAAMBKRIEED HPLC JIEH 2 [RKED £
no8.85%:@X 3, CTRX BBHEHTH 0UULBEALESLTHEELTWVELER
Shiz, %3, bioassay i & % HIE{E R/ MiEMED HPLC BIEMEOKT 4 fEIcHN L, &
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HOFERICEIDESICHBEEZRLI,

Key words: ceftriaxone, #f&%AINSBHEBTEIT, 7 LRIEYE, HBRBT

In vitro BT TS BENE2ET2ERTH- T
b, BELT2HBH 20 IEBRPNOBITHTRTHN
I, BERHRLRETZLRTERY,

BARINETICE 7 2 ARVIEMHE 6 #l (cefazolin,
ceftazidime, cefmetazole, cefzonam, cefotiam, cefpir-
amide) DOMfEAINB HEIBIT LR L', EHOE
HEEEB L UMP BB ITREY ELET 5 e &L
T&7,

SEREEAESEN SRV EH L, MPFEHPL7.1 5
'L % H o TEV cetriaxone (CTRX) o w THE
L7:OTHET %,

I. # 8 & K &

IO 1 D IREA BV 2T o 72 15 B 20 R
Ll 2BIEHEDRWEET, Fiid31~T1 &K,
EH]47.6 %%, K E 1236.0~66.5kg, F1953.6kg
TH-otz. Mk 1~3 BEDBRET D29 15 Fldh 9 Ffiz
B7 V73V IES, 3OICHBEREBERE S, 1
Blic BEHERBEBRE 2D, WTFh L EEDOR

H@ETH->7 (Tablel),

FRRTRCBELS L UEEPCTELIFLV—>
(5+E3mm) £SB/vy 7® ((FRR—751 V&
B) EHRL, FRERSIL,

ME1IHHORHACTRX »1g®E (1gi.v.
B, 2g®iE 2giv. B) B XU 2g60 R
T 2gd.i. 8 TlHOAKEL T, EFOHY M
FIZEERICITY, BEREFEREAK20ml 2, A
BERKN#SHEIB®200ml AL THEL
EHRER B & URERERN IS L2 2B
L, CTRX BE*HIEL 7z,

CTRX #7% 3 Escherichia coli NIH] JC-2 #%E
BET57 4 X7 X 3 bioassay THIEL, H¥
BHARDIERRICIEIM/15 Y ~ BEFm (pH7.0) 28
Wi, 2B, ER 1 TIRIFERE L RARBREIC DOV
TERKE 7= 257 14— (HPLC) &k 2HE
bEHEL 12

HEETERIBRE I t REETTY, p<0.05 2 HEE

* REHRRX IR 2-11-1
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Table 1, Laboratory data of the 15 patients under study
Case Age BW ALB GOT GPT LDH Cr BUN
(y) (kg) (g/dl) (1U) (1IU) (IU) (mg/al) (mg/dl)
1. 39 59.5 4.0 17 7 200 0.7 5.0
2. 43 50.5 3.5° 25° 14 332 0.7 10.5
3. 53 52.0 3.2* 14 9 256 0.6 8.1
4. 57 66.5 3.5 13 15 297 0.7 7.3
5. 31 48.5 4.1 16 7 220 0.5 5.5
6. 45 48.0 3.6° 8 7 190 0.6 4.9
7. 38 52.0 3.8 11 12 195 0.6 4.6
8. 44 38.5 3.6° 14 7 222 0.6 4.3
9. 40 58.0 3.9 20 21 263 0.6 7.7
10. 42 56.5 3.3° 17 6 230 0.5 6.1
11. 71 58.0 3.4 20 12 288 1.2* 17.8*
12. 58 57.0 3.9 34° 33 709* 0.5 10.2
13. 70 65.0 3.3 16 6 327 0.7 12.8
14. 49 58.0 3.5 14 1 261 0.8 7.4
15. 34 36.0 3.7 30° 21° 244 0.9 8.8

*abnormal value

bl
II. & i

CTRX B#EHTCREEROSEMEL D, AN
EHCIRIRMEL VBHEPCREZh, T4
BEEICZEL L (BESMEFRM; 0.30£0.07 B#fE),
LaL, B0 -BEMKIEI 77 F—KE2E
L, E—ZCET2E T 3I~5MI % EL 7 (Fig.
Do

Y—7@Ex1gi.v. B#22.6ug/ml, 2giv. #
37.1ug/ml, 2g d.i. B39.8 ug/ml THot, E—
JUBOBEETOLERT, REZI0KHOBEIX
1gi.v. B12.4ug/ml, 2gi.v. B 14.0 ug/ml, 2¢g
di. #22.3ug/ml T, E— 27 EED 40~60% 2+
LLTwi, 355 % 24 BMBICBVLTH 1g 1.
v. B4.19 ug/ml, 2gi.v. B3.68 ug/ml, 2g d.i.
H6.20ug/ml T, E—7BED 10~20% DEE % #
BLTw, I0BMUEOBHER BT 2HAY
W 1gi.v. BE9.7505M, 2¢ i.v. B¥8.34 Kef,
2gd.i. B9 M0BFELFTE SN,

BE5® UBHEE CORBHRTER I 1 i.v. B
264 ug+h/ml, 2gi.v. B 303 ug+h/ml, 2g d.i. #
402 ug+h/ml TH- 1z,

P—78ED 1/2 A EOBE ¥R L -RM (E—
JHARD) W 1gi.v. BE10.9RFRE, 2gi.v. BE6.50F
M, 2gd.i. B10.7858TH-> 7 (Table2),

Concentration (ug/ml)

2g di.

0 6 12 24 36
Time after administration (h)

Fig. 1. Penetration of ceftriaxone into wound
exudate.

lgiv. Boi25ug/micELOR1BDAET
o 72 H3, 12.5 ug/ml % 8.68 BFfd, 6.25 ug/ml %
18.5 B¥f, 3.13 ug/ml % 27.5B5fIC b 7z > THERF
LTwi, 2gi.v. BBXU2g d.i. BETIE25 ug/
ml %2958 &8 & U°5.85 ke fl, 12.5 ug/ml %



500 CHEMOTHERAPY

APR. 1982

Table 2, Pharmacokinetic parameters of ceftriaxone in postoperative wound exudate (1)

1.1 g i v.
C Tmnx lex Clo CN AUC“ TI/I PT
ase
(h) (ug/ml) (ug/ml) (ug/ml)  (ug-h/ml (h) (h)
1 4.0 22.5 9.00 2.76 213.7 9.72 7.13
2 3.5 23.3 10.1 2.03 198.3 7.66 7.90
3 3.5 21.3 8.74 3.69 227.9 10.2 8.16
4 7.0 16.9 13.9 4.94 261.0 10.8 16.6
5 8.0 29.1 20.3 7.52 421.1 10.3 14.9
Mean 5.20 22.6 12.4 4.19 264.4 9.75 10.9
+SD t2.14 +4.39 +4.87 +2.18 +90.6 +1.21 +4.45
2. 2gi.v.
C Tmll Cmu CIO Cll AUCI‘ 7‘lll P’r
ase
(h) (ug/ml) (ug/ml) (ug/ml)  (ug-h/ml) (h) (h)
6 3.5 30.7 13.2 3.31 288.0 9.23 7.74
7 3.5 57.3 15.5 6.74 373.1 7.89 4.13
8 3.5 26.4 11.1 3.59 267.1 10.3 7.61
9 2.5 37.4 13.6 2.92 317.2 7.88 6.28
10 2.5 33.6 16.5 1.83 267.4 6.37 6.90
Mean 3.10 37.1 14.0 3.68 302.6 8.34 6.53
+SD +0.55 +12.0 +2.10 +1.84 +44.4 +1.48 +1.47
3, 2gd. i
C TMIX le! Clo CZ‘ AUCZ‘ TU] PT
ase
(h) (ug/ml) (ug/ml) (ug/ml)  (ug-h/ml) (h) (h)
11 4.0 51.2 28.9 7.68 485.2 10.4 11.7
12 3.5 33.2 16.5 5.77 327.8 9.71 7.60
13 3.5 54.3 34.1 12.3 644 .4 11.2 16.4
14 6.0 36.0 22.5 2.63 347.0 7.03 10.5
15 3.5 24.3 9.65 2.62 203.5 8.70 7.16
Mean 4.10 39.8 22.3 6.20 401.6 9.40 10.7
+SD +1.08 +12.6 +9.70 +4.04 +168.5 +1.63 +3.73

T mex: time required to reach the peak

C max: Maximum concentration

C,o: concentration at 10 hours after administration
AUC,,: area under the curve for 24 hours

T .,.: half life of ceftriaxone in wound exudate

PT: time during which concentration is higher than 1/2 of the peak level

10. 8 B¥fSIB & UF14.8 BFf, 6.25ug/ml % 18.1 8¥[8 ZFLTE ST, Biclgi.v. BOAEMHBE TERD 2
BLXU24BERMIchb 7> THFEL Twiz (Table {Zid2gi.v. BcH~REECEEERL, 77, 2
3), gdi. BiZ2gi.v. XD b RIFREMETRTER%

UEDRER»SBRERB L UREHEC L 2BME i,

& se, 2giv. ORIz 1giv. BD2E FEB 1 TR L R4 Bz o wT HPLC
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Table 3. Pharmacokinetic parameters of ceftriaxone
in postoperative wound exudate (2)

1. 1gi.v.
C Time above various concentrations (h)
ase
25.0 4g/ml 12.5 pg/ml  6.25 ug/ml  3.13 yg/ml
1 0 6.74 15.7 24.4
2 0 6.64 13.9 20.8
3 0 6.36 16.6 25.5
4 0 7.26 19.4 30.1
5 3.62 16.4 26.8 36.9
Mean 8.68 18.5 27.5
+SD +4.33 +5.05 +6.20
2, 2gi.v.
c Time above various concentrations (h)
ase
25.0 ug/ml 12.5 xg/ml  6.25 gg/ml  3.13 ug/ml
6 1.33 10.4 18.7 26.8
7 6.52 13.9 21.1 28.2
8 0.43 7.89 17.8 25.6
9 3.35 10.8 17.6 24.2
10 3.10 9.66 15.7 21.7
Mean 2.95 10.5 18.2 25.3
+SD +2.34 +2.19 +1.96 +2.50
3. 2gd.i.
C Time above various concentrations (h)
ase
25.0 gg/ml 12.5 ug/ml 6.25 yg/ml 3.13 pg/ml
11 8.45 18.6 28.6 38.5
12 2.84 12.7 22.0 31.1
13 12.8 23.2 33.8 44.2
14 5.16 12.2 18.4 24.2
15 0 7.11 15.4 23.3
Mean 5.85 14.8 23.6 32.3
+SD +4.97 +6.23 +7.51 +9.06

&b CTRXBE*HIE Lz (Fig. 2),

FRA @R D FIl EE X FRREDRE D 7.44~
9.98% (F¥1#78.85%) T&»H o 7z, Bioassay iz & % #l
EEEEOFEICAIEL, BAMBEHKED HPLC
HIEBE D 2.8~5.0 5 (F#9 3.6 %), H#k & D HPLC
BEE D 24.6~47.2% (F3933.5%) WHHELTw»
12

7%, bioassay ICBEL THfE % ) Y EEHEEK T 10

Qo
o

—ao HPLC (original sample)
e« HPLC (ultrafiltrated sample)
+-+ Bioassay

N
o

Concentration (gg/ml)
n > 5
o o

[1] S it v.
0 6 12 24 36
Time after administration (h)

Fig. 2. Penetration of ceftriaxone into wound
exudate, results by HPLC and bioassay (case
1).
80
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Fig. 3. Penetration of ceftriaxone into wound
exudate, effect of dilution on bioassay (case
1).

EERT 2L, QIE@ENI~4ERHEERL, FERE
@ HPLC fIEfE AL 7-pk & - 7= (Fig. 3),
III. #* 3

B2kt 7 ARTIEYE 6 HlOMEEINES LS
BiTEMETL, EROEABSENMEL, mb¥EH
BRVEEBHBRTBITRESRIFTHZ L REL

> 8)

B-7 79 LRTIEVME IEEESEL, FELT
EMIME 0N KA OfEIBE (capillary pore) %*3&
o> THBANLEBITT 5, MPEALHES LRI
Z @ capillary pore Z@EATE Wiz, BAKEE
DEVEHR I CEBBTSRIFTHI LI TL
L e, MPFEHORLERTIZ, REAMC
bizo TIMHICHET 2 BRI DB & M~ DFEH
DFTLEEHET 3700, HBIC BT 2EHOBREE
TOEGRE 2R, AEHRTERSSEE2RT L
Zzohi,

CTRX oifuth @iz 7. 1B L EH IR, 2
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NERBL THHESIC BT 200 REthRizEb
DTERLEMERLL, Thbb, E—27LUKOMH
KERBHIHIRM L R, BEK U4 FMERRBL
THRBE—7 D 10~20% D ME 2 HEREL T,
DLk 24 B & TOMBE iR THEIMIZ, =
NETHRHMLALE 7 2 2% 7T BRBMEERL

B-7 78 LRVEMBOMBREBREST B5DIFE —
JMEOME LD L A2 R/NEEHEILME (MIC)
LEDOWME % ¥+ 2650 (time above MIC) T&
3ranTV3Y T, CTRX OBHBPICB8IF 5
BersMERLIIESEERALKBEEEL SN,

1BFDOADRNTH 253, HPLCiC & 2 HIE (1T
> 72 FRAIRE B D B T AL AR 1 TR A& 0D A D
8.85% 2@ ¥ ¥, CTRX 3BHEP T b 90%LA LS
EACRALTEET EEZ N,

Bioassay I3 FEREL 2 R TWIOA R RHET
ZHEHETHD, BriZIhs CHEANERLESR
LTHEERRALTE, —REEALBEESL XA
BEYENEELRELWLEEINTEY, bioassay
W & B AIERSR TR MBI D HPLC filEE & [
ZETHHIETFHEIN, L UEBCIETHIIEE
D3.6EBEETL, CTRX CREOLES L
Flo— b bioassay THIEE b LEX STz,

%, bioassay IZBEL, MEDOHEREITI LHIE
HEM I~ fEBEERLI-Z s, CTRXDEHLE
DEB RN THL, FHCHET LI LELON
720

EARARIEROGNBELHET 2 EE2HTF
LEINTWBLY, n vitro CBI3&EEDOHER T
7L, Vo RARELERORERRLERICAN
BREBENHLEEZONT,

BE5R - KEFHEC L 2BHBEDBITHREE L&
2k, CTRX Ciz2gi.v. ORIz 1gi.v. D
BRBED21ECE LB oT, 12, 2g d.i. Blx2
g V. BICHARPPRIFERBEER L, ZhETK
WSt L 7-%HIh CEZ &£ CZON Tix&# L izt 2g
iv. BORBL 1giv. BOBRKD 2fE8L U 2gd.
i BORBCHARBERCEER2RLTENY, &5
B -REARICLDRBDEREACLI>THRLS
tEzoni,

BEb3zh:n, CTRXBEORIE HEH
whwiBEXRo Yy 2 BASHBEH L £ T, 25,
K/X D—ERIXE 37 M B R LEREF LR AR
BE (BER) CBLTHEELL,
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PENETRATION OF CEFTRIAXONE INTO POSTOPERATIVE
WOUND EXUDATE

Yuji Hanatani, Tatsuo Asagoe, Tadahiko Hasumi, Miyuki Otsuka,
Akihisa Nemoto, Hiroshi Takami and Jun-ichi Shikata
The First Department of Surgery, School of Medicine, Teikyo University,
2-11-1 Kaga, Itabashi-ku, Tokyo 173, Japan

We examined clinically the penetration of ceftriaxone (CTRX), of which serum half life is long
(7.1h), into postoperative wound exudate. CTRX was administered to 15 women after radical
mastectomy on the first post-operative day, in three different ways: (a) bolus injection of 1g
intravenously (1gi.v.), (b) bolusinjectionof 2g (2gi.v.) and (c) drip infusion of 2 g for 60 min
(2 g d.i.). The concentration of the drug was measured by bioassay with the disc method. Measure-
ment by high performance liquid chromatography (HPLC) was also done in one case. The maxi-
mum concentrations of CTRX in wound exudate were 22.6 ug/ml (1gi.v.), 37.1 ug/ml (2gi.v.)
and 39.8 ug/ml (2g d.i.). Owing to long serum half life, time-concentration curve of CTRX in
exudate showed a very gradual slope. Namely, 3~5h was required to reach the peak, and the half
life of CTRX in exudate was about 9 h. The concentration of CTRX in exudate remained 10~20%
of the peak level at 24 h after administration. Thereafter CTRX exhibited the highest area under the
curve among 7 cephems which we studied previously; 264 ug+h/ml (1gi.v.), 303 ug+h/ml (2gi.v.)
and 402 ug-h/ml (2g d.i.). After 1gi.v., the level of CTRX was maintained higher than 12.5 ug/
ml for 8.68h, 6.25 ug/ml for 18.5h and 3.13 ug/ml for 27.5h. On measurement by HPLC, the
results of ultrafiltrated samples were only 8.85% those of the original samples. So, it was suggested
that more than 90% of CTRX was binding to protein in wound exudate. The measurement values of
original samples by bioassay were 4 times as high as those of the ultrafiltrated samples by HPLC.
Moreover, the results by bioassay were enhanced with sample dilution.



