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MRERAERE 6 £ & WHIERYVRE 24 £OH 30 £ Aspoxicillin 1g ¥ SEMIE L B0k
HERE L M4 ORBERE~ORER EHFECOWTHNE T ot 2VTF=229750%
(Cer) 2% 10ml/min ATOREHRERERE L Cor 2 75 ml/min LI EOWBET KLY LT
5L, BEWREREELCInNPREIIARSL 1ML O NRCKBES LY, 665MMEI
22.0 pg/m]l LWPMEENE (1.7 pg/m]) DR 13 fEOMME TR L, 24 BHMBERFEFEREK L 6.1%
T, BREENE (67.3%) ©9.1% iIT{ETF LTV Iz MF-hiBELMML 7.224.0 BSIC, B
BEEIERE (1.5£0.2 B D5 FITIERE L Ty i,

Kie Cer, B27Y75vA (Cr), th7 V75 v A (Cp) OREMYKET L, BRETKE
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340 1/4 LBETH -1, 1 BT 5 MpmREEE MM, Cp, Cr 2 Cor L DIEBIBIFEH D
iz, MEBBTRE 3 ICIEEIEE & BIBFICEN 1g Y ME Lokt REY 8T 5 &,
BT 4 REEAR OMMPRMEILIEEARF X D LR 12.3 ug/ml EF LTV 7o UEOKR X HEH
OESHHERIFTH), BEREETIRECLD LW1LOXHMENET L, BATEL#H
misiErbhic, BREEMNECORFAREFEIRX 1g ¥ 8BMMBTIVAREBEETCHE
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Table 1 Characteristics of subjects
Growp No. of Age Weight Helght Cer

cases (yrs) (kg) (em) (ml/min)
1 5 48.2+14.8 47.8% 6.7 155.5£9.9 3.8 1.7
2 5 52.6x14.6 §9.6% 5.7 164.6£5.9 22,5+ 8.2
3 9 42.3+13.5 58.6x12.7 163.2£9.5 4.1 4.3
4 5 49.4+18.6 53.2% 6.6 159.1+8.2 63.3% 4.1
5 6 19.7+ 0.7 65.7+ 6.8 172.0+6.1 98.8%18.9

Mean£S.D.

EEERRE, RBRERPENIVAY » v FHENR
., ASPC 1g #|EK 20ml IWEML 2 ~3 400 C
IR X D BE LTS,

2 Rt XCREHE

A¥MES S, 15 4%, 30 4, 16R, 2B§M, 4B
M, GRS, 12 BERY, 24 BEMRMRIMMIEMR & X0
RIS ORIl L, SRR AAMER 12 M E T2
BHZERR L, 12 G 24 B ¥ CIXRERERR
Ui BRIMEEAME LI & R BT MERFE T —20
T TRE L

3 RENE

ASPC DRERITE L E.coli ATCC 27166 ¥ BREE L
LTHRT 1 A 7 TR HREIERICILENE
RORY L RBoFRIC 1/1SM 0V vEESK (pH
7.0) 2EAL, AFPICROFRULSHFELIEC LT
fitgohed,

4 EEhEHMN

FH 1g Bt o MfmE B K # B% two-compart-
ment open model IZ5E » TR Lizo +8F £ — & —I133E

MR/ =Mi:7 e 73 4 (nonlinear regression pro-
gram, NONLIN) %\ T curve fitting %77\ H
L

5. MEENTC X5 E

ERNLAT 54 F~TEF TR OENIEMRS B
BT, ETEEICUCEITE, BT 2RMANCEA 1g
TMREL, JTN, MPGET 4 R 1 BN O Lol
Li-inimBe &, FEBHT B I RH 25 LI 2 ML
5 6 B DM PIREE Y BN Lic, RICIBENT 4
BEHE, #4754+ — oRIRAl & BIRACRAMCERI
LI iR EE Y RITE Lo s MBGESTRE LA 12 BF
M (485 x 3[E) OMEBHEXRTTED, F47 5
4 ¥ —ix 1m? OREKTH5 Hollow fiber Z{ERAL,
Mgtz 120~150 ml/min, EH7#E & 500 ml/min

THEEFT LT
. &K E |
1. WEE & W rRikEE

ASPC D1l DT EY &5, REFHCEL
»5L Table2, Fig.1 bisotc, AFEYE 1 RME X

Table 2 Serum levels of ASPC after a single 1g intravenous injection
to subjects with normal and impaired renal function

Cer Serum concentration (ug/ml)
Group . n
(ml/min) 1/12 | "1/4 1/2 1 2 4 6 12 | 24(hr)
1 Cer<10 5 92.2| 71.8| 62.8] 54.0| 31.2| 30.7] 220 10.3 2.6
+22.2 | £22.7 | £17.8 | £16.6 | £ 2.5 | £10.4 | £ 9.3 | £ 5.7 | £ 3.4
101.8 76.8 60.0 51.6 34.8 25.9 17.1 4.9 0.9
2 < i
10<Cer=30 | 5 +28.8| +13.7| +6.7| £5.1 [ +89| +9.0| 69| £64| £ 1.9
- %.3| 689| 51.4| 36.7| 218 95| 47| 05| 0.04
, 3| 30<CersH0 | 9 +10.7 | + 89| £655]| 81| 59| £3.3| £2.6]| £0.9]| £0.09
84.4 58.4 48.4 33.0 18.3 7.3 3.7 0.2
o4 N.D.
) N<Cars75 5 +58| +64] 87| 99} 88| 4.1 | £3.0| £0.3
95.2 67.8 47.0 28.0 4.1 4.8 1.7 0.1
5 .D.
Cer>75 6 +65| 41| £48 | = 361 £25{ 11| £05]| £0.1 N.D
ND.: Not detected Mean+S.D.
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Fig.1 Serum concentrations of ASPC after a
single 1g intravenous injection to subjects
with normal and impaired renal function

o——e Groupl( Cecrsl0
s Group 2 (10<Cer&30

100 g
o—a Group 8 (30<Ccr550;
)

o
(=]

9=—=0 Group 4 (50<Ccr®75
se—=x Group5( Cecr>75

—
(=]
T

—
T

Serum concentration (ug/mi)
o

o
L34
T

e 1 1

i 2l 4 6 8 10 12 4
Time (hr)

hERMICENALR, 6BRMEOEROMKPREEX
131 22.0+9.3, 28 (3 17.1+£6.9, 3W X 4.7
2.6, 4Wiz 3.7+3.0, 5B 1.7+0.5pg/ml TH-
Too MuiMARIREE DRERHIEBIXFRRIECETCE LTH
E{Lhi b5 A, Cer A 30ml/min LIFTik X b BIE
{LOFEEL A - 7o

2. BHEL RSt

ABHORRRPEINKY PHETCRT L, Fig.2 &
b, Ccr 30 ml/min L EOEF CIXRERO KPR
2—vkBL, 24 BMRPHERDOW 90 IR 5K 6
BERILIR I EEE T h Tyt £ T 24 BEMAR RS E
IRz 1 B 6.1%, 2B 39.6%, 3Bk 56.5%,
ATHL 54.3%, SHL6T.3% Thoto 3BELARD
24 BSRARRERPEIRRITIZITFHELL, 1WHESHTIR
# 11 fggoENALRI,

Fig.2 Cumulative urinary recovery rate of
ASPC efter & single 1g intravenous in-
jection to subjects with normal and im-
paired renal function
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3. XEBNFEMRATA—5—

EMH¥Ry-27 4 — 2 —% Tabled iZ5xT,

a) ZAHMO aif

ARMO a R REEN AL 21

b) AREMO MK 5 HAKEER L KT RE

ES ]

Ao PHCKTS ¥ A EEE 2152 013+
0.07, 2FEs% 0.20+0.07, 3BAt 0.37+0.13, 4FH
0.34+0.13, 58 0.46+0.07/hr L BRECETEE

CTRA L, MNPREENRMZThTh 7.244.0,
4.0+1.6, 2.2+1,0, 2.3+1.0, 1.5+0.2 B5f L BRE
DETIE CTHM L, ¥-HilEL S HONAEE
& #2 E o #B (8=0.170+0,003 Ccr, P<0.001)
(Fig.3) #%, el X000 & 2 U seiam (Fig.
4) »f¥bhi,.

c) B L AROHHER

Table 3 Pharmacokinetic parameters of ASPC after a single 1g intravenous injection

Grou No. of | = Cer A B a B ti/28 AUC Cs Cr Ve Viu
P| cases |(ml/min)| (ug/ml) | (ug/mD) | (hr?) | (he ) (hr)  |(hr-gg/ml){(ml/min){(ml/min)} (L) (L)

1 5 3.8 50.9 42.9 2.2 0.13 7.2 446.0 43.2 2.8 1.1 | 192
+ 1.7 | £20.0 | £16.2 | +1.2 | £0.07 | 4.0 | +154.4 | £17.4 | £ 2.7 | £ 29 | £76

2 5 22.5 67.9 44.8 2.9 0.20 4.0 326.5 56.1 22.9 9.4 16.1
+ 8.2 | £24.7 | +£15.7 | +1.6 | £0.07 | +1.6 | + 94.8| +18.0 | £24.5 | = 2.7 | £33

3 9 4.1 67.8 39.8 3.0 0.37 2.2 145.6 | 121.9 65.8 9.6 |° 169
+ 4.3 | £13.3 | £16.7 +1.9 +0.13 +1.0 | £ 35.3| £31.4 | £25.7 | £ 2.0 | £3.1

4 5 63.3 59.6 23.9 1.5 0.34 2.3 124.5 149.2 77.6 12.1 18.9
+£41| £74| +£81| +0.8 | £0.13 | +1.0 | + 45.5| +45.5 | £33.9 | +.1.4{ =30

5 6 98.8 73.4 29.2 2.1 0.46 1.5 99.5| 167.5 | 112.9 9.9 15.7
+18.9.| £ 8.1 | £5.1 +0.7 +0.07 +0.2 |+ 9.5| +16.2 | +11.7 | £ 1.3 :ﬁ-O.B

Mean+SD-



vOL. 33 :NO. 9

CHEMOTHERAPY

781

Fig.3 Correlation between Cer and elimina-
tion rate constant

08F  4=0.003+0.170

(hr?)

r=0.663(P<0.001)

0.6

0.4

ion rate

0.2

=]

)
50 100 150
Cer (ml/min)

Fig.5 Correlation between Ccr and body clearance
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d) B ks V75 v R (Cg) KIVEB 27V 7

Fv A (Cg)

Cs XV Cr ix Cor X BAEDOEDOHMNALA,
C5=49.6+1.3Ccr, (P<0.001) (Fig.5), Cp=8.2+
L1Cer, (P<0.001) (Fig.6) T#H -7z, Table3 iR
Lltkdr, CrfEid Cer {HOFHFEITITAZEILV A,
Ce/Cer Hid 1 %h 6 5 BT 0,74, 1.02, 1.49,
123, 114 ¢7ch Cer % 10ml/min L F DEFTIX
Colh Cp RMEMTRE LI, LML, Cp IZBELMK
Co IORMEXEL, Cp/Cor HIZIBEID TR £ h
1.4, 2.5, 2.8, 2.4, 1.7 CHREETHAREEYET
SHEEMA LRI,

4 MPEHTC X B MR EOKBE
MBS 3 PlicAH 1g RBIE LicBROIEBEIE
LR OMEFREY Tabled, Fig.7 iwRiT. &H
Lo 8k 4 BERIEE T 5 5 /T 2 BERIM O ME PR EIZTE
BHTRED 4 BRSO R EE & H~FH 6. 2 pg/ml K
<o BORAT 4 BRI 7Y 12. 8 pg/ml ETF LTV Ao

Fig.4 Correlation between Ccr and half-life
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HEHBOMBEF 1 CEMANORFELRAELTVWBE
HixfhlE, SFoAkEX, BELXORE, 1+ 1k
OBELETHDN, NFRELOEAVRIEETH
Do ENINMMEA L REA LTV I\ R K H I i
X DEABITLS 5L, HEERE OB -BIENEY
RTI»THBY, ASPC (XD BHICTH » 1A
BR=v) vHT, tosTEL547.6 Thh, e MEE
EmFYACGELRARBERC THE LOERAZES
Rt 8.4% LEWY, ¥RELDE ERFAHEZI R
HEEBRKEVHLEYHRIIBTEEC L V ERHELT
FAY o, BaDBMEERE~ ASPC 1g »&3E By
LB DENEIRBIL oW THRET L,

ASPC #5 5 2tk oM -HiREIL T 94.0 ug/ml &
BHEETERALRIch %A, 6BEMETIE Cor 2t
75ml/min Ll EOBBEEERHEL 1.7£0.5 ug/ml T,
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Table 4 Scrum levels of ASI'C in the on-and
off-hemodialysis (HD) state after a
single 1g intravenous injection(n=3)

Time | Serum concentration (ug/ml) (1)~(2)
(hr) | (1) off HD | (2) on HD
2 33.1£1.1 34.2:8.4 -1.1
4 24.3+4.3 18.1+0.81 6.2
6 17.5£5.5 5.2¢1.2 12.3
Mean 1 S.1.

Cer %' 10 ml/min [AT DONg W MAER S8 % T12 22,0
+9.3 pg/ml LMERLTE D, 24 BMARREIR
RHHENMEREEEZIWRIETEEEOMN 1/11 TH
21z Cor (X BHOMAKEEN, MidkuIEYMNe,
B IVBWIV 75 A LB AR HMKFESRRD
h, Br7v75v2e Cor MBI KL Ci=8.2+
1.1Ccr T, th7 V79 v 2k Cor OBMMFEIX Cg=
49.6+1.3Ccr THoto T DREEMLEFOEKRIEME
2EXTASL L, RTRBEShTY, WiEHENIERIC
PlenT i oREGE Y BO%K2? V75 v AL Cer
LOBRBMEMIEALERT 2, BRECETILL
THREL T 5 HEHRTIX, Cor=0 DL 20D
Ca fEREL /5%, XKL SN-401 DfEHHA
BITLBIRERE L OMERSWTRN LTV 5, Fif
RE¥EORREIE H M B BEix 17.2~27.3 yg/ml T,
Cer A% 8.3ml/min DFEFTIE 88.4 pg/ml, Cer »% 0
ml/min DFEMIT 133.2 pug/ml L BISEETICOREH
WIREIHINT 5 = L%, &S, “C-ASPC (20
mgkg) 5 o FEMEFIBELLLE, B5KT2
Bl % TORS JURPEHES R th e h i 5 R
Dy 707, # 28% T, H&HFD “CO, PRz
0.05% WBE/eh-7WL#|ELTHBZ L LD, ASP
CRREACRHENTEENOR P AP TE
b, BRLFETTS L LRH~OEREN N5
EELOGh, ERBHHBF LT v <2 ¥
X% ASPC ORpHH~OKEBCENNLIhT
o FEOBZBBEHACLL I vy ¥ lg #EDH
51, 30 % ASPC 1g %M LicBEOMAREHED
RN LTV 5, MPREREFTS 4 B5HILIRE, JE0F
BECENERCBELRLEY, EBH¥N5 4~
E—=TR7 e <Xy VAL LEFAEMCENZ LR
oo & X VAR OBFHEBFIIARGEE - #i4
LTwW3Y9, plEofE s ASPC 04rF it 547.6 €,
EEESRIZ8.4% THH T Eh b, TORBHTA
BELLORBNETHB EEX BRI,

WICEF OB EFECOWTRH LTI -1 —RIC

Fig.7 Serum regression curve of ASPC in the
on- and off~hemodialysis state after o
single 1g intravenous injection (n=3)
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ERVLEL 2D, Gustt HIXFBEMELEA~ DX
YR EFEOBERLFR LTV,
MERK G6=1-7 (1-5F)
f : RERE R
Cor: BREBELED I L7 F=VIVTTVA
Cor: BRETEEDIVTF=VvIYVTIVA
¥ ERORCTREREYRD, = OBEFRBELHA
LTRERES 5 M BOMERTR-7o fr¥ ASPC
O 24 BMRSEIRERSH 0% THBOT, f=0TL
L, Cor i2 5 HOBBETEREZEOFHETHS 98.8ml/
min LI,
BEMRY—BIC LTRSS REFETHE SR
D=DxG
BERy—Bz LTREMBEEE TS L&
T=T/G
D, D R +BBREEREL IVEEEOHER (D=
1g) © T, T & +ABMEERES IUVREEORY
IR (T=8 B5M]) THBo £ ORRI Table5 &Y,
FH% 1g @5+ 505 SRR 1 BTk 24 RECE
Lz, 2T 18 BRI, 3BT 13 BMIL
w, 4TETIR 10 BEIZLKE, SHTIXSRMILLD




CHEMOTHERAPY

voL. 33 NO. 9 783
Table 5 Dosage adjustment of ASPC in subjects with
various degrees of renal function
Ce Method 1 Method 2
r
Group (ml/min) Dose Time interval® Dose* Time interval
(a) (hr) (g) (hr)
1 Cers10 1.0 24.5+£0.9 0.33£0.01 8.0
2 10<Cers30 1.0 17.7£2.7 0.46+0.07 8.0
3 30<Cers50 1.0 13.110.8 0.61+0.03 8.0
4 50<Ccrs75 1.0 10.7+0.5 0.75+0.03 8.0
5 Cer>75 1.0 8.2+1.0 1.00%£0.15 8.0
¢ Mean+S.D,

Fig.8 Computer-predicted serum ASPC concentrations in subjects with normal
and impaired renal function, when 1g dose was given at every 8 hours
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Time (hr)

RO, BAAEYBROEANELELT, &
MIHEIERTH B LBEbhBAEECH L TR
FHLRE (MIC) % FE5EMIA: 6 BEELIPIC, REH
BHENET LT3 EBbhaEETIX MIC ¥ TE
SRR SRR B X S RER G T5, ¥
RERICBLTRELS X h - fiewE O B FRE
B MIC 0 8Ll bicichiy, RFED 80% LI EIXiE
K35, REBIE ClR M+ ¥ i RFPORENER
B3 MIC 0 448 Ll Evxcinhid, 90% Ll EixiaiET 5"
LHEINT VB, ASPC » MIC 1275 ABHETIX
Staphylococcus aureus ¢ 0.78, 75 ARAHEED Esche-
richia coli §3. 3.13, Klebsiella pmeumoniae i1 50,

Proteus vulgaris ¢ 6.25, Pseudomonas aeruginosa .
12.5pg/ml ©HBW, A 1 g 55tk OMmE-HME
1R¥# 94.0 gg/ml CH 5 DT K. pneumoniae LS
ERhBER L% L Shic, BEMBCBLTE, ASP
Clg &5 5 & @ BN E.coli ® MIC Th%
813 pg/ml kin s ¥ COMFARMERTAS L, 1FIT
2.5 WM, 232 16.0 B5R, 3B 6.5 BRI, 4%
R61RM, S5RTIX 4.9 BRITH -7, Guist O

-===Group 1 ( Cer=10 )
—-—Group 2 (10<Cers30)
——Group3 ~5( Cer>30 )

EXNHRDI-F LMWL E.coli ®» MIC ¥ TOfEA
BMr TR L, 1RL2HORSMMI TR E R
24 BEIC L, 18 BEMIZ LT XA, 3WORLRIIL
13 BRI L ¢, fERREMIL 6.5 M TAHDOTL L
G LN IvwEBbht, ¥LREBCERT %
A, BFEECE LMY R TW ST LIZELY
DT, 1EMLSHETOoOMAOTFERIERE T ASPC1
g ¥ M LIci s Lo EEBY = v €
2a—&—Tv1al— b ILKKERX Fig.8 &ich,

Cer #230ml/min L\ k0¥ b1 7 L7 F = VEHVEWR
HERATIEAR 1g ¥ s MR CRE LT HAND
EWERIBT O, FARMAL LMBERRVWEEX
bhic HREMEERBETRLAT 71 F—TOFH
OFENENTD bhi=DT, AFOHETEFRICT:

bhsoNEEEBbhi,
LS sk ERs Iz 515 ASPC OGRBIBLERE
FECOWTR 2T -7
X [

1) kB ® BEAXX:BERHLACHEROE
=, BXEK 42:2~6, 1984
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PHARMACOKINETICS OF ASPOXICILLIN IN
NORMAL SUBJECTS AND PATIENTS WITH
IMPAIRED RENAL FUNCTION

Jiro IwaTta, Yosuio Taxauasui, Hirorumi Fujioxa,
Kousiro Takase, Masaki Takezawa, Takesui Nakano
and Hipeo TAKEZAWA
First Department of Internal Medicine, School of Medicine,

Mie University, Tsu, Japan
(Director : Prof. H. TAKEZAWA)

Yosuinisa Yamazaki, Suiceru Tapa
Department of Urology, School of Medicine, Mie University, Tsu, Japan

The pharmacokinetics of aspoxicillin (ASPC), a new semi-synthesized penicillin, was studied in
6 healthy volunteers and 24 patients with impaired renal ‘function after a single 1g intravenous
injection. Concentrations of ASPC in serum and urine were assayed by the thin-layer paper disc
method using E.coli ATCC 27166 as a test organism.

The pharmacokinetic parameters of ASPC were obtained by analyzing the serum concentrations

: of ASPC based on a two-compartment open model.

The following results were obtained. -
1. Serum concentrations of ASPC after a single 1 g intravenous injection were higher in proportion

.to lowering .of Cecr. N

2. Cumulative urinary recovery rate within 24 hours after administration of 1g dose was 67.3%
in normal volunteers and 6.1% in patients with severe impairment of renal function (CerS10ml/
mm)

" Mean serum half-life was 1.5+0.2 hr in normal volunteers and 7.2+4.0 hr in patlentl Wltll
severe impairment of renal function.

4. There were significant correlations of Ccr to 8, #;gp, renal and total body clearance.

5. Ratio of body clearance/Cer was 1.7 in normal volunteers and 11.4 in patients with severe
impairment of renal function.

6. There was removal of ASPC from dialyzer membrane.

These results showed that extrarenal excretion increased in patients with severe 1mpnrment of
renal function, because unchanged ASPC was mainly excreted by the kidney.

Lower dose or longer intervals of administration should be employed according to Cer in patients
with renal failure (Ccr <30 ml/min). '



