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BRBE T Bl BT 2 HLAEHIE I OWT
Amoxicillin D {&PREIRED S

M = 5
18R R LR PR RPFIERT
AMHE M-ER E-HUBRTF- AR
A EEE R AR

EREETHACHARNLERTIBAFILS VN, o
FVLEELC LRSI BEETYES OB
FBZLTHY, B2RIEZOPAHOBEL LI
ZEALBREETOEMAI X - THREDORT Y HF
RO EAML LT hERSRWC ETH D, 1 ORE
BiZWikERitv, B2 0MESRTOWTIE, HAD
REFACOWTEThZAETORREI DB 0D, £H
ERVOWEEL FERFRC L 5 THRIHOEENA L W DM
%<, EEOBKACH o TOLIRATTNE K
5T Ehdinlinv, EELXExDEFIROWTIRA
LDORABRIY b - CHEIE A ELHN T FB
R E Lz, ETOBBEERTACSWTTR- e

amoxicillin (LI F AMPC) oA NS D AL Bic 25
W, BRSO EFE MR HEE T 5 — R RD TR,
I REBOMRLIVEE
XL EE AR AR ABE R DB A OB HEEE T 6
it 12 B (RFRERETOL D 44, BBEERAFRE
TRddb0 14, BUEBTLOCDIMEENT Y%
TWBHD78) BIUXEE LTERERBERA 2

% (BEHE14, SHEKEX1EA) Thbo

Chbo B Al UTRE] 22 [ iz 250 mg o
AMPC ¥#en# b5 L, #5141, 2, 4, 6,12, 24 B¥f),
BAC X TR ZDH FTmHBEYRIE L, Rhik
B2, 4, 6, 12, 24 BERIic D\ THIE Lo

Table 1 Peak serum level and half-life in patients and control subjects

Creatinine Peak . .
clearance serum level Ha(llfl—hfe Url(nel Yiolu)me
(ml/min.) (ug/ml) r) ml/day
Y.F. ? 28 5.0 0.80
A n 2.8 | mean 1. 05 | mean
Normal renal
function " 3.1] 3.5 0.78 | 0.97
N.Y. &5 38 3.0 1.25
T.S. & 25* 98.7 5.0 0.8
B S.T. ¢ 55 59.9 4.7 1.2
Impaired renal T.E. &8 51 39.4 8.8 4.3
function T.W. ¢ 24 38.9 3.0 2.3
Y.S. & 46 18.0 9.0 3.1
T.S. & 40 6. 5% 6.7 7.7 0
" 6.4 8.8 0
" 7.0 18.5 0
Y. I 3 46 3. 0% 10.7 18.3 100
Reial " 7.8 |mean 22.8 | mean 50
failure Y.S. & 32 2. 2% 3.7 (7.7 13.4 | 12.6 300
M. S 5 36 1. 5% 7. 6* 9. 1% 1, 300*
" 8.9 7.4 100
" 8.0 9.9 100
K.S. ¢ 43 1. 1% 10.0 10.3 30

After an oral dose of 250 mg amoxicill in early in the morning.

* Pre-dialysis period ** Transplanted kidney
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AMPC o ifirrss X OVRFERE © #l & 1 B. subtilis
ATCC6633 i\ \H » THE T » foo MBIRDOWT
BROIBC X > TEHL, ReowTiREKE 10 £,
100 fEFHRC X B HEDFEE & 5o ROFREF X
OEHEERF B3 pH 7.0 » M/15 SRR E R & A\ oo

IVTF=ve29T75vA (Cy) ORIEL AMPC
DOMPBERE LA TRL, ILBREMTREIIR
BERABITebhis,

M¥EENTIL Mera-Pack B X4 7 5 4 ¥ —% A\ 6 B
BT » feo VEFH T B 500ml/min., B3| EiXfEGIC
X o TR DH P —140~—160mmH,0, MmEKHEIL
280~348ml/min. TH - 720

Il £ B K #&

(1) PR s REE &

BEj7eiamic A% 250 mg AR L7-5A Rl
E% X OEEHY Table 1 ikind, ABIINE 24, B
HI1A0BBHEBEOALEL, REBRETCD S EFH
BEETHI5 4, CHIBEBTLODMBEN X
FTW3B 54T, ZhbDFlicoWwT1~3[EHELKC
WREEYRT, REMmPEEIX AR TIL 2.8~5.0ug/m],
SE#y 3.5ug/ml, BEETIY 3.0~9.0ug/ml, CRETIX 3.7
~10.7ug/ml Tholco & & HIXE  OHITIRE 2
Bied -, BT 1IRHEC b Db H
D, CETIR1ARKWTAREETH -0

MR ARET0.78~1.25hr, F#0.97hr, BRET
0.8~4.3hr, CEET 7.4~22.8hr, i3 12.6hr TH
")'f\'.o

Fig.1 13 Cor E¥WHIE DBARER LI D TH B0
CDBE, HBEAD Cor 1ZHE LT\ T 100ml/
min. F{RE Lico KRB b X 51 Cor &FWHD
R, Co BEDTNIWHERIRE, i) DlEy
S5 TTIEDAH, HEMIWEERRLONh S,

(2) MmEEIC L5 AMPC D3k

Fig.1 Creatinine clearance and half-life
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Table 2 Removal rates of amoxicillin by 6-hour

hemodialysis
Patient Drug removal rate (%) mean
Cer (ml/min.)* g °

T.S. 5 406.5|/63.6 [83.1[75.2|60.0/80.072.4
Y.I. & 463.0/89.1{82.0/70.0|73.4 78.6
Y.S. 5 322.2[93.5(92.9 93.2
M.S. 5 36 1.5/88.9|84.6(94.3|81.3|77.7|85.4
Y.T. 8 551.5|77.9 77.9
N.S. ¢ 16 1.3|62.5(72.4,62.6|57. 4 63.7
K.S. ¢ 431.1|87.4 87.4

Mean 79.8

* Estimated in pre-dialysis period.

Fig.2 Serum level after a 250 mg dose on dialysis
day and 125 mg on every interval day
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7 BT 1~ 5 BIOMIEENTO X\ ICER L,
B X DAFIOMPEREETR, ThbbkERiR
Table2 WRT LBV THDo KTHLML X HFA—
ERATH ZDLVO T LICRERIN LY EIEL, &6
FHEES 278 ) OWECSMH LT 5, L LEERD
BITHFH 60% LML, BFEIN80% ThHoleo B
ERIFBITHEINO Cor fHE b, FIEBHIPABE RO M
FRIBE L SEBMRTH 5T

Fig.2 13 1:8 2 BIMEEN 21T/ > T 5 CHD 16
v v MU #E e AMPC 285 LBE0
M EEFRAY R T, BN R IIL 250mg, KA RIX
Zo¥EY 10 1EHAMCES L THD,

(3) Rehgkit

Table 3 (ZAFD 24, BHDO44, CHO 1A
AMPC 250mg % FHIZe R IR X 7235 & 0 Rehk
WRERT, 6K COPMRIIABONBTIZ2 4
L {1 60% 1TET B A, BEED Cep £#60~20 ml/min.
D 4 TR 20~35%, CHDO1LTIE 8.8% &T¥
Eholco

IIL.  Cor 55 O YFHHETE
RA%o X 5wt FomPRERTROWTL, &Y
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Table 3 Urinary recovery of amoxicillin

Subject Urinary recovery
(cumulative %)

Cer (mljminy | 2 | 4 | 6 | 12 | 24

N.Y. 5 38 25.1| 54.5 | 59.2
healthy

Y.F. 2 28 n 44.3 | 56.5 | 59.6
S.T. ¢ 5559.9 | 25.6|32.1|34.6 36.7
T.E. & 5139.4 5.812.5|21.3 45.1
T.W. ¢ 24389 |17.6 | 45.1 54.3 | 54.5
Y.S. 5 4618.0 |11.7|20.4|32.4 | 45.0
M.S. 5 36 1.5 1.3| 5.6 | 8.8

After an oral dose of 250 mg amoxicillin early in
the morning.

DREYR Gt BEOBEY C, mPHAEETH Y
KixT3nlk,

C;=Ce k1
e BBGRNRH Y, FEHPET LTHL,

KT=0.693 (1)
'C"Z’éz)o

WE, Ko5bENLoBc X585 % b £ L,

BB X ORBEDOMTRCR I BES % ke & T
%E,

K=k +ky (2)
ThBNL(1)RIT
(ky+ky) T=0.693 (3)
LEEMIbRD,
T k=pK
ky=(01-p) K
kL,
0=<p=<1
ExlE, ()R
{pK+(1—p) K} T=0.693 (4)
Litho

wiz, kyEOETE Cor DIETREAL, kIHi Cor
oMb bTF—ETHD EREL, Cor DEFHE
% 100(ml/min.) &35&, (4)Rix

{pK Cor L (1—p) K} T=0.693

100
LEEBmI LR, ChEEETSE,
{l—p(l— f&’))}KT:o. 693 (5)

e h—BANEBOLRS,

ORI\ T Cer & 100 (ml/min.) L3hiE(1)R
CRILEL, TREFO¥EARLE L NWTER oML
EEERKDOMEZMD = L TE, COKOEXA,
TEBARLOBEOYRIPY, Cor 0ERATHITY,

Table 4 Calculated values of renal elimination
and half-life

Calculated half-life
Half-life in Calculated (hr)
rena} hf:ti)ilure el?;gr:;lio;e(n_—il})) Cer
%) 60 | 40 | 30 | 20 | 10
8 87.5 1.5/2.1{2.6(3.3| 4.7
10 90.0 1.6(2.2|2.7/3.6| 5.3
13 92.3 1.6(2.2/2.8{3.8| 6.0
15 93.3 1.6/2.3/2.9(3.9/ 6.3

Normal C.;=100 ml/min.
Normal half-life for AMPC=1hr

TihobbeBRBeTABHREDERDEEGRXMD
LINTE D, ZELOER LIERMOME (EF 1hr,
R4 13hr) #AVWTEROFE R TS & Kix 0.693/
hr, $130.923 TH %, Tibb AMPC OIEH M THE
WEEERNLAY 0.7 hr, BHREIMBGEOWN 927 Th-
oo

L Tkdbhi: K, p R (5)RCRAL, Cer
CAEZOER LT, F0 Co it T 5 LM A
W35z L2 TE%S, Table4 13 AMPC o IE# ¥
% 1hr & L, BARELACET 5 LB 0T AfE % 8~15
hr & LEeBae, (5)RRI-TiHHEShB D L B
fE¥s XL D p DIEEHE - T Cer 60, 40, 30, 30, 20,
10ml/min. Zh Zhicx i3 5 LRPOBRELFRR L
b DTHbDo FIZEBALBDOYFE 13hr & L1
e, Cor @ 60, 40, 20ml/min. w53 % RiRIHOE
BHELFRFNR 1.6, 2.2, 3.8hr TH T, Fig.lok
czhk 7 ey b LTHRDEEALED LB TIWL
el Teds, TOEMLLHELMRX S, BRLf0d
BHIOME MRS THELZONRTD, HEHIWDER
HDMEIE, Cor WD TPNIWHELRERE, KEERL
T,

Iv. # =

W AMPC 250 mg % Z2fER IR S #1048 S
DM RERECOWTL, EWViES»5IEC EELY,
E5D, Iy, ALY, KAHKDLY, FELS, =K
SNDOREND D, FIHEIL 2.2~4. 49 ug/ml DOEFHIC
A LT D e EELOMEIIENDFIT LMW, F
#53.5ug/ml TEEOFENLD oo RPEWEE L
T3 ROLINSON 585350 # L T\»% CROYDON B D%
5.31+1.09ug/ml 3% %,

MARE DY — 7 3R EIRIEER S 12 2 BB B
B8, —FoPEE (FILY, KRAKZLY, FELS,
=ZR5D) X 1IBEERENHTCEBRUTWS, Akt
JIBY, ZRBIMC IhEEERBAOBAIZ2 I E E
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NERETH olco BEHEDLOBMTIIRIS 2 Bk X
C 1% TH » o

IE# o ifn AR EE LR BENNETT 59 X g 1hr,
EHELVZ X T 1.26 hr, FEELORFE T 0.97hr T
Hotedrb, AMPC OIEFHEBMNE 1hr L XTI W
@&/%‘3\50
RPPHERDOEFHEC OV TIEWTHOBMEC X 5T
LEADFDOETIESDEARKRE VA, FHETELL
T h, 250mg Z2fERFAR AR 6 ~ 8 5] ¥ To Bk it K
DFHEX=EARLD 50.3%, FIHY 55.8%, FHELY
61.6%, CROYDON K% 62%, KA{RHY69.5% T, %
1% 60% Witk TH Y, EHLDOETHhD 6K £ TIZ 60
%f%')?‘co

6 B o M BHTIC X - T AMPC 0 IR 13 715 80%
ET Lo ARZZAEZDEEBINC I HABERLHR
THDOHBETH - T, BRI BBRELMS D
i, BECENC XD 2V 75 vAREIS:, BB\
R Rb s X OB AR 2R 5 CEHE Ll
HREbRbF ThHHA, §EOERTIY ED Rk
s L OB HBREREURBBOREL LTEDL LT,
AMPC OB LOPHEDEIENARE T EMD B R
CREBEEE T O T I B ER T 5. LRIHE
Cer DBARFHHBCE »THhD E (Fig.1), Co @
D TN ISR BRI E A 7o b AR AHBERE R A R
bhbo Cor FEMEFIARE & REFTITiobh T
WOTH BN, TR THHEORCHEERBEFRODS
ENHEEIhD, L L Cor OEDTMIWEGT b
LBEARLH T Tablel X0 Fig.l tRbR5B X5
2, Ceor DR/NEXFIADOK/INTEBIGRTH Y, TR
—FEFTH B ORI X o THEBEIIT 7 h CBIHELT
Who ZhE, 101X, BIFERCASZHD Cor DfE
BCOBAEERTHHLI L, #F21ix Cor DT
INZWBA D D O BRI LK & W Bh R
BEZBZERIBLDTHA S,
FREETACRER RS THEOHERHEDOTF
B1& L LCE A2 DHARC OV TS ORELH D
A, FEdicdok LT KUNIN'O, BENNETT!112),
JACKSON 513, |[WfEWDBIERN D Do LI, TE
ROBRRELEIVHFTH D, ThbOERTILFE
BETOEYSTTH e LTH 2, SEETLNIEG
WDT, 4 DEKRACKYE LTUOHIRTRENKSH
NP I £ T TEEDIXBED Cor DENDLE
O HETHHERE LTGB)RE R R L o
(5)RMBIT A &ML LT (a)BEIENMET LTW
HEECIFHOTRTOERC X 5 HAEEERIIE
HEELT—ETHE L, (b)BFCXEYIHEDE

Tk Cor DIETOECHATALDOLRELTH S, d
L(a)DREHNRYLELTH LFHERIEC DM, %L
DZDEDHERIL(2)ERERD TS, (b)ITDOWTI
SROPEFCOWTRBRICE 2D bR TE Y,
DETTLI 519} cephalosporin iz v> \~ T, [ fE'9 3%
dibekacin \Z DWW CHAEEEK E Cor & ORICHEBN
JEHEBADH B = LWL, HEREEEH L Cor DHOE
BEAGRTIE s W A%, KUNIN 5193 TC w2\ T,
JACKSON 5'"3 PC, CBPC, CEX, CET, TC,GM 7 Fiz
DWTHREH L Cor DRICHEHELBRDOD D = L XB]T
TWwbo Lichio T—HITIXBEC X B HAEE R Cor iT
HHTBELTIWTHA S5, ch®iR#l s UTDETTL
LW BEOMIHEERETEFOThEDFHTL
T, fiEHoORE R, H5HE EFERSEERTS
HERXEZR LTS, L, ZOBETFHEHOEL
DR O BBEEE T AT O TER LIS RE b INAE
EEHKE Cor OEOKDEIREBERDTEE, ZOR
HHYEOIEFDOHIAEEERXHE TS & LD EL
o TWwd, ChXRIEHRFETHZLE BRI S
A, CORBABOHEFCOWT LIAEEIRTED
VDT, —BOERFIT L - TUEH I ERTLET
BBo FLHBOCLARCHEAEEERDILEY S 5T
#58, HEMREMKT5eH0HERN LR IR T
WHD, TORFRBHDEZLD pICHLETHHRENT
DHIBNT WD EMNFTREL ST B, ZHIZK LT
ZEELOHARTE, ZOoOWThIRMTHL 2B AT
b, EXBIVOBRLOHBEOXEM (b LRHEAE
BEEH) nELbhhiE, FE0 Cor OECHIETHE
B (Lehiso THAREERD) ZhAKARKRD)
BT EER LK, MIEFDOEES XOBERLOHEDE
B ERUDhREIRLTWE0E, (5)RXBEEMT
KOCEBEILDDDER S, LI LEBEELORATIE, HE
DHEBEL 0D L ZHDEHR XVOBFRLDBE DL
MIRB R EDIMETH D Z ENYRCDLETH B, L
ML, ERFiL Table 4 THLML X 51C, BARL2D%
B DOEBH I DFTESDSVWTWTY, Hitxh
BPDERIOCThERAWTEHEZRS, EAxD Cor @
EC TGS 5 EFSHOMHEE, Cor HFBDTNIVHER
BTz d e b k&L BV, ZOfFEL AMPC ©
IO P DEOREVCENCENTELLIE T TH
Bo BFlxiE, BRLOHEDOEEME L T ILfE 590
8.9hr L& 5 13hr (=12.6hr) HFHWEBE LI
#35L, Co 20ml/min. x5 JWRA 0 EiE
Zh%h 3.5hr, 3.8hr L7 b, KETi\.

VAFIOBETHIc» UL S OMRRET TR &
BHREETOEC X > TMRITRETH- T, FRDL
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35 DETTLI LM BEDOHIEEEREEFE D TR E
DS S THETHELTWELE, FEELIX LD X
5 e & T3, AMPC 250 mg HIRIC X » THTR
LHTH MR EEEL 10 ug/ml FIEETTH 570
T, 250 mg T RTCoOMcEETH ERFERAE L,
BEERI—MCE R0 3, 4 5L T TVWBD T4
fElLico 4f5ET5E, Bl 1E Cor DX X 60, 30
10ml/min. 25t 3 % BRI, BAREOHED
MHA 13hr &3 hud, Table 412k » TERER LG,
2.8, 5.6hr TH BN D, HEHRIZhLh6.4, 11.2
24.0hr X 7th, Th¥h1HiK 250mg o4 [E, 2
|, 1E#ETHREIVCEES, LOELBREAIT
WA 13 hr THREMFRE 52hr g b, MFRED
EVERARETESDT, ffEEYYRED 125mg L L
T1A1EHGTHZ L E LI, Fig.2 3D 16TH
Bh, COMRRELHBTIBEOERNAORI, &
R MESEER L 250mg 5L, BEE TR
ik EE I KRS 1~3ug/ml BERC DM, =0
FETHORDOEERFH > THELL DBATERNEEL
2o LOALIDBVEBENEEAIHETIBENRD B
PEMFETHLERDH D0
V. # L

BHERLA 7 £ S UBBEERTH, & 12 4, 3
B2 % AMPC 2 n#5 L T DENBBEYHREL,
&D%Eﬁ&iﬁ:o

(1) AMPC o¥EHzEEE TFH 1hr, 1L
B TEBR 13hr TH oo BEBC KT S 6RHET
O RepHEiER I3 ¥ ¥ 60%, 6 REREIMEENTIC X 51
FIBEEE TR FEK 80% Tholco

(2) BAPAFDOEF S X OBARLR BT 5 LH
3L M MEEEERNE 2 bhhiE, E£ED Cor
CRTBLBPWEPERL 5 25HEALXRR L.

(3) DR X-THET 5 &, AMPC Dl
%D 90% HIRIBHETHEDEADRD,

(4) BHEETHARSTS AMPC HORY .
— MDDV TETFEE L.
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USE OF AMOXICILLIN IN THE PATIENTS WITH
IMPAIRED RENAL FUNCTION

Nosuo Kusunokr
Fukushima Medical College

Taxasur Honsuuku, Suiceru TaMaxki,
Yosuiko FuruvamMa and Normitsu YAcH!
Fujita General Hospital

From the investigation made on the pharmacokinetics of amoxicillin in 12 cases with impaired renal
function (including 7 cases of renal failure) and in 2 normal subjects, following results were obtained.

(1) Mean half-life of amoxicillin was 1 hour in normal subjects and 13 hours in renal failure.
Urinary recovery of the drug within 6 hours in normal subjects was about 60 per cent on the mean.
Serum level of the drug was lowered by 6-hour-hemodialysis by 80 per cent on the mean.

(2) If the values of half-life or elimination rate constant of an antibiotic in normal subjects and
renal failure are given, the following equation is useful for assuming the half-life for the patient with
any value of creatinine clearance.

Cor
{l—p(l— 100)} KT=0.693

Here, T is half-life, K is normal elimination rate constant, and p is a constant denoting the ratio
of renal elimination rate to overall elimination rate in the normal.

The value of K is obtained on substituting 100 (ml/min.) for C; and the value of normal half-life
(hours) for T. With this value of K and on substituting 0 for C;r and the value (hours) of half-life
in renal failure for T, the value of p is obtained.

Then, patient’s T is to be calculated on putting patient’s Cg, in the equation.

(3) The value of p of amoxicillin calculated by above equation is 0.923, which means that normally
about 90 per cent of the elimination is renal.

(4) The schedule of amoxicillin administration in the cases with impaired renal function was discus-
sed.




