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Table 1. Mean serum levels in the groups with normal kidney and slightly impaired function
after a single 500 mg intravenous dose of penicillins. (mcg/ml)

Antibi?liinccsﬁizn Renal ’ No. ‘ 30/ 1° 920 30 £ 6 9°
Ampicillin
normal 3129.0+8.2213.447.20 7.0+5.30/ 5.7+4.42/ 3.34+2.51) 1.7+1.370.15+£1.12
slightly impaired 3 33.7+2.1318.5+2.4812.6+3.00{ 7.4+2.40 4.5+1.43 2.0+0.960.16+0.27
Hetacillin o ’
normal 3 [24.3+3.6510.340.91| 3.840.26| 2.1+0.270.5540.130. 17 +0. 030. 07 + 0. 03
slightly impaired 3132.0+6.6917.14+4.29 9.1+1.27 6.5+0.44| 4.74+0.96) 2.5+1. 480.83+0. 38
Carbenicillin ’
normal 3|8.7+1.40 5.44+0.64 2.1+0.060.77+0.080.1140. 050. 05+0. 02 0
slightly impaired ©2119.8+2.65/9.94+2.90 5.4+2.25 4.5+2.35 2.6+1.56 1.4+0.080.34+0.18

Table 2. Mean serum levels in the groups with severely impaired renal function after a single
500 mg intravenous dose of penicillins. (mcg/ml)

Antibiotics No.| 30/ 20 3° £ 6° 9° 24° 48° 72°
o 43.8+ [33.4+ [33.3+ [23.7+ [20.3+ [16.7+ |9.8+ |1.9+ [0.09+
Ampicillin 31 hsd  7.7ol 845  2.24 0.91 1.75| 3.41  0.82  0.05
. 56.5+ [37.2+ [28.8+ [27.5+4 [24.5+ [24.5+ [11.2+ |4.8+ [0.36+
Hetacillin 811578 "3.83] 5.56  4.55  1.87] 4.52|  4.26 3.56  0.16
- 17.7+ [12.2+ [11.8+ [12.4+ |7.4+ |6.5+ |2.7+ |0.62+ [0.21+
Carbenicillin 81" "{os| 0.271 0.83 2.68 2.91| 0.65 0.25 0.19 007

Fig. 1. Mean serum concentrations in the groups
of various renal function after a single
500 mg intravenoas dose of ampicillin.
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Fig. 2. Mean serum concentrations in the groups
of various renal function after a sigle
500 mg intravenous dose of hetacillin.
@ ——--- ® normal kidney
x—s—e—x slightly impaired
O—O severely impaired

24h.

12 &
50°
™Il "‘.‘-Lo.o~°
AN
10

4 6 38
L .

—

ar-
005-

RepEURE (R 4) XEHEBEETLHCBI L, &E
fEERE CIXIEH BE15(Carbenicillin) ~42(Ampicillin)
% TR Utco ¥ EEBXRPLEIRED 56(Car-
benicillin) ~71(Ampicillin, Hetacillin) %5 ##t 1.5
REFEILAPICEUR Uiy, BREEREERF O 1.5 B EILI O R
FENRE 2R ApEIE © 31(Hetacillin) ~44 (Ampicil-



294 CHEMOTHERAPY

MAY 1970

Fig. 3. Mean serum concentrations in the groups
of various renal function after a single
500 mg intavenous dose of carbenicillin.
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Fig. 4. Mean urinary recoveries in the groups of
various renal function after a sigle 500
mg intravenous dose.
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Table 3. Pharmacokinetics of penicillins in the groups with normal and impaired renal function

after a single 500 mg intravenous dose.

Antlbuf)ltllgsticggnRenal No. m T/2(h) (%/sh) Co (mcg/ ‘RVD(].) Cs(ml/ I C, (trrxlllm) (%/h) K,/K,
Ampicillin
normal 3] 0.2366 1.27 | 54.47 | 20.81 | 24.026 | 218.12 | 111.56 | 27.86 0.51
slightly impaired 310.1871 1.61 | 43.07 | 29.74 | 16.810 | 120.66 | 70.21 | 25.06 0.58
severely impaired 310.0231 | 13.05 29.30 | 17.064 | 15.10 | 12.67 4.46 0.84
Hetacillin
normal 31(0.2769 1.09 | 63.76 | 13.59 | 39.789 | 390.94 | 192.93 | 31.47 0.49
slightly impaired 3| 0.1565 1.92| 36.02| 18.70 | 26.735 | 160.51 | 92.86 | 20.84 0.58
severely impaired 3(0.0179 | 16.84 32.42 | 15.423 | 10.58 7.42 2.89 0.70
Carbenicillin
normal 310.4314 0.70 | 99.32 | 15.46 | 32.350 | 535.50 | 338.39 | 59.98 0.60
slightly impaired 21 0.1766 1.71 | 40.63 | 12.27 | 40.753 | 275.92 | 164.83 | 24.27 0.60
severely impaired 3| 0.0308 9.77 14.06 | 35.562 | 42.02 6.85 1.16 0.16

1in)% Al X3, BEBENFOBE 2 RHLIP © R
AL 2R EE o 10(Hetacillin) ~25(Carbenicil-
lin) DER L 78D, BEEETCOR TRPEEHRORBIE
LEABRDL I,

AR IER B O BB (T/2) (& 3) k%th
Zh 1 BREE#% Thoth’, BERENOLHINL 1.27
(Ampicillin) ~2. 44(Carbenicillin) & BEEREL,
T EERE R O Y (3 IE B B © 10. 28(Ampicillin) ~
15. 45 (Hetacillin) £ & ZHICEE Lo

Wouis ), BEEEEERCKT 2HEFOMmp»b O
2973 vA(Coiz 218.12(Ampicillin) ~535. 50 (Car-

benicillin) ml/min. Gk, BEREEFNO C IXIE
HBE D 48(Hetacillin) ~55(Ampicillin) % ¥ L,
EEREE R T3 3(Hetacillin) ~7(Ampicillin) 9 &3
ﬁ L7

EREEEHCRST 20ERAOBT 2V 75 v2 (C)
1% Carbenicillin 3 338.39 ml/min. CTHEH AKX, LA
T Hetacillin 192.93, Ampicillin 111. 56 ml/min. DJ[f§
Thoteo EHRLLEKT 5 LBERERHO Cr 3 31
(Carbenicillin) ~63(Ampicillin) %, w{ETL, & EE
=263 1(Carbenillin) ~15(Ampicillin)% 2 B
ET xR,
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Table 4. Mean serum levels in the uremic patients during haemodialysis (Kolff) after a single
500 mg intravenous dose of penicillins. (mcg/ml)

Antibiotics No.| 5 10/ 15 | 30/ 45’ 1° | 1°30" | 2° 3° 4° 5°
Ampicillin 4 46.0+(39.7+(38.04(36.6431.3+(29.3+(29.14+121.94(16.1+(14.94+(14. 2+
P 12.12) 5.24 5.68 6.16/ 7.21) 6.35 7.10 3.72) 4.09 2.43 1.87
Hetacillin 3 40.74(45.7 +|44.04(32.54|25.5+(28. 0+ |28. 04+ (25. 3+(19.84+(16. 3 +(14. 3+
! 5.42/ 7.56) 6.75 6.75 2.72 5.25 5.19 4.91] 3.22| 2.50, 6.39

Fig. 5. Mean serum concentrations during dialysis Fig. 6
after a single 500 mg intravenous dose of
ampicillin.

. Mean serum concentrations during dialysis
after a single 500 mg intravenous dose of
hetacillin.
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Table 5. Mean recovery amounts into the dialysis fluid during haemodialysis (Kolff) after a
single 500 mg intravenous dose of ampicillin and hetacillin. (mg)

at the exchange of dialysate End of dialysis
Antibiotics No. - T . s Total recovery
ime after injection| Recovery amounts |{Time after injection| amounts
Ampicillin 5 2° 116.5+23.13 5° 196.8+41. 42
Hetacillin 3 2° 128.8+26.91 5° 202.7+42.39

Table 6. Mean serum levels in the uremic patients during haemodialysis (Kiil) after a single
500 mg intravenous dose of penicillins. (mcg/ml)

Antibiotics No| 5 |15 | 300 | 45 | 10 |1980r] 20 | 32 | 4 | 6 | s
o 72.4+43.1+(37.8+[33. 2 £[27. 6 +[23. 31 18. 6 +[16.3+[13. 04| 9.6+| 6.9+
Ampicillin 10 17°9 721 5.59 3.14 2.87| 3.12 2.48 1.98 1.45 1.00 1.13 0.94
Hetacillin s [50.3:+130. 6:£(30. 41 124.8:+(22. 84120 4+ (19, 94142+ 111.9+| 9. 6.+| 6.8+
6.77| 4.10 5.08 3.52 3.03 2.77| 2.67| 2.23 2.00 1.4 1.19

o 54.04(34. 7 +[25. 3+(17. 3+(15. 3+ (14. 0+ [11.5+| 8. 14| 6.9+ 4.5+
Carbenicillin 817°6.94 1.52 3.17| 0.83 1.16| 0.62 0.71 0.46 0.44 1.03 ——

2. AIBIC&DmEENEOREFIBARE #icix 14meg/ml & igDfe, FHHWEH~ O HLAEFEIR
1) Kolff BATBIC X 5 MEENTRE B (& 5) ILENTR TR 196.8~202.7 mg T, #HE
Ampicillin & Hetacillin {22\ CTORJE Lico I BOH 40% Tholco MAREYREM (R7) 1%3.45
i (& 4, B 5 6) XEHES SHKITIL 40.7~46.0 ~3.73 Bl & 7o b, BIROEEREROLHIHCLL
meg/ml DEF(EZRR LAY, 45 57s\ L 1 Ry oo e E TEPCERE L b D275 vAR (C) i
I L, 1 BEE%Ii 28.0~29.3meg/ml & ¢ 45.89~46.93 ml/min., ATH 7V 7 5 v R (Cp) %
b, DBIRIE—EDEE TRRBELHIHA L, 5 B 26.71~29.95 ml/min. T, EHEEREIER X VML 7o
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Table 7. Pharmacokinetics of penicillins in the uremic patients during haemodialysis after a
single 500 mg intravenous dose of penicillins.

S € el m (10| o, CeRvoe P O I
Kolff
Ampicillin 4| 0.0878 3.45| 20.21| 35.87 | 13.940 | 46.93 | 29.95| 12.89 0.64
Hetacillin 3 | 0.0806 3.73 | 18.57 | 33.71 | 14.831 | 45.89 | 26.71 | 10.80 0.58
Kiil
Ampicillin 10 | 0. 0829 3.63 | 19.07 | 33.40 | 14.968 | 47.61 — _ —
Hetacillin 6 | 0.0769 3.92 | 17.71| 27.21 | 18.373 | 54.20 —_ _ —_
Carbenicillin 3| 0.1082 2.78 | 24.91| 19.63 | 25.473 | 105.76 _ —_ —_—

Table 8. Mean serum levels in the uremic patients during peritoneal dialysis after a single
500 mg intravenous dose of penicillins. (mcg/ml)

Start of dialysisl at 5th exchange of dialysate End of dialysis
Antibiotics: No: . - - S -
Time after Time after
Serum level dialysis Serum level dialysis Serum level
Ampicillin 6 26.21+4.25 4°32" +£5.1/ 15.2+3.15 8°53’ +10. 8’ - 8.7+0.87
Hetacillin 6 31.3+6.56 4°25' +11. 1/ 18.9+2.62 8°16°+23.5° 10.842.95
Carbenicillin 3 20.7+1.53 4°45' +6. 2/ 13.6+1.75 9°07°4+7.2/ 9.1+0.87

Table 9. Mean recovery amounts into the dialysis fluid during peritoneal dialysis after a single
500 mg intravenous dose of penicillins. (mg)

Antibiotics No.
Ampicillin 6
Hetacillin 6

Carbenicillin 3

at 5th exchange of dialysate End of dialysis
Time after dialysis Reco_very amounts | Time after dialysis Tot:rln;lenc-l(gery
4°32’+£5.1/ 42.9+49.60 8°63’ +10. 8’ 75.4+18.78
4°25'+11.1/ 39.247.24 8°16" +23. 5/ 73.8+12.86
4°45' +6.2/ 25.5+5.80 9°07/ +£7.2/ 47.7+£13.50

Fig. 7. Mean serum concentrations during dialysis
after a single 500 mg intravenous dose of

carbenicillin.
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3.63 I XU 3.92 Rl T Kolf HIATBOBA & A%
75 <, Carbenicillin ¥ 2.78 B C & o7z, Carbeni-
cillin oficg b D2 Y75 R (Cs) ik 105.76 ml/
min., ‘G, Ampicillin, Hetacillin o 47.61 7 5 Vi
54.2 ml/min. O] 2 f5THoto
3. MR E: O & HIEHAE

1) #RER

PUERIBIER 1~1.5 RMBA LT, SRS mIuRE
5T L, MAEENIEWIRWEE L THbERDHKT
EEER 2T oo M BEDET (& 8, K 5,
6, 7) ATEOBA LY &0 T, mAPBEXEH
(% 10) 1% 5.44 (Hetacillin)~7. 69 (Carbenicillin) B
Meieh, ANTEOBOERE L D ETER Lk, Wi
WA~ D2 E L& (% 9) 1% Ampicillin %5 X O¢
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Table 10, Pharmacokinetics of penicillins in the uremic patitens during peritoneal dialysis
after a single 500 mg intravenous dose of penicillins.

Antibiotics No| m lT/Z(h) ‘ (%K/sh) Co(mfrﬁ/) RDV (1) Cs(’:;}i/n) Cy(ml/ ; (%K/’ﬁ) l K,/K;
Ampicillin 600537 | 5.61] 12.36| 26.2]19.084| 30.32| 9.31] 292| o0.24
Hetacillin 600553 | 5.44| 12.74| 31.3|15.974| 33.90| 7.87| 2.96| 0.23
Carbenicillin 310031 | 7.69| 9.01| 20.7|24155| 36.36| 6.41| 1.59| o0.18

Table 11. Mean serum levels in the uremic patients during peritoneal dialysis, inflowing
dialysis fluid contained 125 mg/2L of ampicillin or hetacillin. (mcg/ml)

at 1st exchange of dialysate at Stgi:f;csg:;l:ge of End of dialysis
Antibiotics | No. 5 —rs .
Time after Time after Time after
- dialysis Serum level dialysis Serum level dialysis Serum level
Ampicillin 5 51'+3.3/ 2.540.38 4°21'49.7' 7.3+1.23 8°36’+15.8" | 11.6+2.40
Hetacillin 4 55/+2.0/ 3.7+0.74 4°28'+12. 2/ 9.3+2.38 9°01/+27.9’ | 14.0+2.58
Fig. 8. Mean serum concentrations and amounts * %

of ampicillin or hetacillin absorbed across

the peritoneum during peritoneal dialysis,
when it is contained in the dialysate .
in the concentration of 125 mg/2 L.
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~39.32(Ampicillin) ml/min. 72 b, BEE2 V75 v
2 (Cp) i1 6.41(Carbenicillin) ~9. 31 (Ampicillin) ml/
min. T, WTFhb ATEREL TEEL2T LI

2) JEMERNEARE

Ampicillin ¢ Hetacillin i oW TORRE Lo B
BERICIEA S e AR R DRI S h, APRE
(% 11, X 8) KA LAL, HEKTHRICIXZ Am-
picillin % 11.6 mcg/ml, Hetacillin % 14.0mcg/ml
CE LT MO ORERINER, BEENKEAZH
783t 1,250 mg 1, Ampicillin % 725.3 mg(568%;),
Hetacillin 13 433.3mg(35%) Tl

BETReBETLERRE TR 9BE, BElrHE TS
WAEREZAARCHC5 L, BEOBREEVDZ 5H
B, FFAHRO WA EEEEC XD
ERLEL, ThZThofitHicERoRBEELYET
BRIhNSH Do VoI D, BEERSEEIEEOER
I LD, WhPLHHEHEERCIIRPERT S
{, BREOREILTLIBSE Tl o RO TER
2BRADORPECIHEOEREA DL, bORE
ILREOHE AR 2 P AR E L, EEHBAROE W
EFRIEEAGDZ NS0, RS Penicillin X =
b D&HERH L TWAHAR L Bbh 3,

PC RPIAEF DU B AREEE L, AR
b DORBEOSUW T, BrbHRd S {HEIh 5%
Wl S, BAPERE LT, AT
DY ED TR EEEC HE i S h B9, ‘

KUNIN 3 ETRLEOLERBCEE LT, BHIENE
HHED 25% LT CTRREER, 7v7F=v, KRBk
LoER LI, KBS OPAER TR ML AR RS
FEHCER LY, $#ic Cor 10 ml/min. [AF D B E 1L R
HLRABRCRMIRETH S LBRTW 319, KFTIx
GFR 10ml/min. L\F Db O EHERER L Licss, &$
SEpEEE PO M4 5 GFR 2% 10~30 ml/min. 2 EE
LB BERLBEIBD T DO TRETEEKL,
30~70 ml/min. ® % DEXRERERE L SEL 7o

PAEKIOE 7V 7 7 VAR, FERILERIC G
ELTHEASMAET U, FEHEE PR TR L, m
BB IE—TE LICRBTRET 52 RO ERET
H5H, KSHBTCL2BTALBECHE cc OLH
BHERATIR S & LR e, 20 cc DFRBKICHE
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fZ L 7= 500 mg DHAFIFHEROMAERE, RbdHitE
DR LML RY, B2V 75 VAERT
Teotee fB 2V 7 7 VAERIT 5 BH AR DB
DE&HFIR, i) KEDOHTAHKIDRPCHE S 28T,
i) FOBEOMAPEENENEY S 7 LomhEEER
CRIF-BLTWBZENLETHD, i) DAL
TR I X 4 O RPHEER O HEE 2 b BB EEIE R
TIXEHER 1.5 BRELIN, BERERTIL 2.5 RHM
A, BEBEENTI4ARMUANTSLY, ii) OfE2HE
TEERIEN 1, 2, 3 X b IEHE, BEEERTIRL
RIS, EERER T 3ERILE T ot 1), i)
DAbRI XY, EFEE BEREN SEEEH
FRENGIEH 0.5~1.5 B[, 1.5~2.5 B D 18
FIR, WO 2~4 KD 2 B RO RepHElEE & FhiE
ERombEELHCTE 275 vAREHELE, L
WL, R 2V 75 VARR XIOkidE, #iT 53
FORELENRD BT,

Hetacillin {XNRFFCIZBA T, HERCIIHARNT
Ampicillin & Acetone [ZiI/KSEIN T BRI X
h, Hetacillin FFFCImAAICEER X h % HEGEHE
DR L A LKBSIE Ampicillin TH 2, FEHDOFHE
REIEH B> Ampicillin & Hetacillin Op# i3 2 #F|
I EH IRk s {, TAUNO 51931 500 mg/hr. D)
AT 3 B AU ERE U 2B 0 6 B[] % Top fRepEIR R
Ampicillin 75%, Hetacillin 93%, C, ¥ Ampicillin
210 ml/min., Hetacillin 195 ml/min. ©, [ 2 Al
BIDZENED LRI DT, WolF 5, EALDIC X
250 mg AHERF O 6 Fefil] ¥ TORAENREIZ Ampicillin
68.49;, Hetacillin 21.69, Hetacillin & C, % 41.2
ml/min., <, TAUNO & =33# 0 Hetacillin DfEicH
L, DY EfETH D, TAUNO L RFEENEHEL T
WAHDES LT EELIZHELTWBDT, Hetacillin
DIKZFERHAR X D b M TELHIFT bR S
tbiE, ZThd OBROBCIIEHRTEORNC LS
D LEFEIN D,

B ESAETE R BE > Carbenicillin o i fr 1L Ampicil-
lin Fyr Hetacillin o 1/2~1/3 BETHLMTE L,
T2 13 & AL, ChC il KT, LR HEE
R LT, MARIIE 1g RO 6 R ¥ To
RebEEMERIT 56~72%, T/2 1% 1.1 BRI C, EZ DR
L KERHDOR,
© A TRE L STAFICET A BT eRo®mEE L
T, HOFFLER 53 C.r 20 ml/min. [ FOBRLEI
Ampicillin 1g #FELUCE, mABRE 12 REEIXE
HHED 2 RHE, Cer 50 ml/min. Dl EOBREREE O
BB OMEREL L, 12 Rl ToORPHEHEIT Cor

30 ml/min, L EDd DDELSD 1 &7 b, Ampicillin D
C; 1% Ciy 30ml/min. UTFCTRETETL, 4 Ciy
20 ml/min. L Fod Do C, (3 10 ml/min. §i#%TH S
ERR, BHEORE L Rk Th Do BRASS 5193
Ampicillin 500 mg % A#5 L -BBIEERED i+
BEY— 23 1M#%D 1.5mcg/ml T, 6FRHEIIL
SIBFEREE L 7o o758, BUN 200 mg/dl, fRE 1,200 ml/
day DEHARLETILE — 21X 6 Bl D 4 meg/ml &
7o, 48 BEfH#%iICd 1meg/ml Thoteh, ERH T
13— 7% 12meg/ml ¢, 72 B 4 1.5 mcg/ml
DI A Do BRUMFITT® ¥ Carbenicillin 1
g T 5 R O M PRI L E BIREIE R % © 6~10mcg/
ml zxf L, BUN 100 mg/dl A D BEFTRLE T
60~120 mcg/ml & 7c b, 6BRE T O FERBEIREK
IEHETIE 66% Thoteh, BEBRLE TIT 20%
T, EHED 1/3 LLTDd 0% e, EASTWOOD 517
¥ Carbenicillin 1~2g # xR T/2 2% C; 11ml/
min, Y TFOEEFALE 8 T 6.7~23.5 B TH
D L BRT B,

ATLE, b5 BEEERC X5 ATENBEDS L
EHETRERY TERCE L, FATENhORE
IR ET, TAERORBHRERE Y O TREL
ez b, BERD 1% UTBEE L2k T, AL
FEHTRE TR RAAHRE BRI 2 A8 L1,

Kolff &, % 5\t Kiil FATE X % &R
O BT 1 BEL D ERCHE L, BER
EFOMAPBEIFHER 3~4 REIChlc h NEERE
AR Lic s LI L TH L RERNA AR LR, MK
FEFTRED M IRE 4 R HE R ERER O 4 RREEDOH
1/2 WIETF Lo IMEBENRICILEN OBHTRIEO 5 &
X Kolff # A TH Tix#y 1,000ml, Kiil # Tz
300ml @, W, F4EEEH LIERIMKELIFEE BT
FrX b keiedh, MEENRO T/2 1% 3~4 BT,
BERMERO 10~17 BECH LB L rcERL, Cat
BERERD 2~5 fSMML Tk, mMEBERBICA
BB EE T AR MK B OMINC AL 5 PiAR
OHRIC X 53 DT, MArHboOREROHIMT X
B2 L %R LTW5, Ampicilln, Hetacillin 1z 35\~ T
EERERO 6 B E TORBERRIL 7% B X O
25% Thotoht, Kolff M ATE D 5 BB D FEHT
Wrh~DOEINRITI 40% ERL, ¥, BEEEHO
C; 13 7~13 ml/min. THot s, MPEHENEED Cp ik
27~30 ml/min. ML T b, MEBNEEC ST 510
F0 b OHAERBREROBINIATEOERC I B &
#7R Lico HOFFLERW 13 Kolff I ATEIC X b K%
W53 T 58 %3 4% crossover LTHIEL
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Ampicillin 1g ERERORRHZ & O ifirh 8 B A% i K
BFRICIIFEENBED 1/2 LTRET 5 2 L 2D,
EASTWOOD' & i3Fi 0 BAR2MOF 3 il Kill A
TBRK X AMEEN 21Tcw, FEEHEE D Carbenicillin
O T/2 6.7~23 BEH 4.2~4.7 BRI EHIh - &
EHADTED, ThTh, BEORKLAK TH 2
7=, Carbenicillin AFEELI, %% O MEHFIZLE
B Kiil A TEB2AWTE D, KAl oW T Kolff
MATLECTOREY > 52 LizHKRI D,

AR TR 1~1.5 BRR%2 S~ 5
BLTWADT, IPBREYERMOFLLET L
EHSR e, FAHBRERLTERTEERE
EEREER L LT 5 L, Ampicillin & Hetacillin
Tk T/2 43 1/2~1/3 i L, Cs it 2~3 51
WML7o LU, JEBERE TR T Co@Eiti-cE
IREh AR E BERERO 9 R E ToORPEIR
BiIKERL, C LBEREND C 2RBALELL,
C. D 12U FThiiIDOThITRIN L KD,
MEREROPERENENIATEC L 2T i
EASTWOOD 51" i X yuTBALF D 2 fflic Carbenicil-
lin 1g ##EL, 304212 2L DR Y 4 [HicH
LT 2 T 2B D T/2 13 4.2 RU* 7.4 B5fE
T, WIETROBENE LA Cp OFiHHE L 6.8ml/
min. &ich, BHEOUEMEL ZIFE LD,

ALE, b5V XEEERC X5 ANTIEN 2T &,
GRICER L Tk SBMEA~NBI S h, mERAR
B, WRASNAROEBINABCES D, Zhicffisw
PAROEBBMIIFA —BHCHRWTLIEENR LT
WiIZRL D, TE, ROEABREOREL FEENRE
RO TL %0 BIAEFBNERD LWATERTIIE
MR & M LB, AR YEbLT#ERATIL
BIF—EDOEIHNZ D hich, BITRER OB IR
BHTRLT L —EOBNARShichotcz i, B
B b DFEFTIC Lo TH 5 KA E S Te BT At i
BB, ERKSEENC XoTET HiPBEEL
X oTgtizhicicdiErbhis,

MR RN EARE 1T Ampicillin & Hetacillin
CDOWTORRET LIcH, #EFREHIIC 62.5 meg/ml &
FhIcHERIEE»S TR Eh, MmRcHB Ui, It
RIEE EA ARG IEK AR BT o TR
Lieofed, BEIK TRCIIERDEREECE L #
WAL TH X TOEARKX$5 Ampicillin DHEFERI
K3 58% T, Hetacillin @ 35% X b kTh D70
Hetacillin ¥ pH 7.0, 37°C ¢ M/40 #imiE@ig-Hic
FWT 15 5T 60%, 30 5T 80% KD fRINT
Ampicillin ZELW, WwouF 5, HEO BB

EIK s 45 SECTHET R, BN, HARD &R
I HEREP ¢ d Hetacillin 3 Ampicillin %5t L T 2»
BRIRENh B bIE, ERKIEAR K Hetacillin s
LA LA Ampicillin BEIMEVW-HT T, B
Ampicillin 2FEA LHE XV BRINKRA bl T
5oL L, T #S FHEFO M EECH S i
ZHRADI DI i, FIROATENROEN KD
EEL L X A MPREELIMEAZ LR icoTWw5
723 ThbH 5, BULGER L XX, 2L DOEHK%
30 S4EIC 20~30 [EIACHE L - EIEETRC, KT
o Ampicillin g A% 19.9mcg/ml © 1 HD [1HiERE
13 8~12 ByfEtkic 6.9 meg/ml LEL T, £ hEE
FE LI, #Efi¥ o Ampicillin % 22.5 mcg/ml
L Licfb 1 o R 4meg/ml TRE LD
T, #ifiHo Ampicillin % 30.4 mcg/ml =
Freron, MPBEIBCERL, 24 BE%Kc 7.4
mcg/ml L, EE» S O HEERINRITE 14 27.3
%, #25) 22.8% Tholo HH O ERKHDO Am-
picillin EEEIZFEZEDOFGICEED 1/3~1/2 TH 5D
T, MAAEEIESEOMEL VKL, MEREERE
VDO TRINK G E D, JERENFEARO MR
BAZERKEVWZ EHRRLTW 5,

AFlOGABRER b TH KR T O b T, RVD i
Evans Blue o X 5 i/ ~NRH L7c W E Tl EE
MR L FEL WY, PAEROBA M - MRANES
WA, NEEERMEIERC XoTRILD, BEOKER
e gm0 b0, HRBTEOXEWH
ARz RVD 3 kE7e 59, BEEEHONG LD
TASHER 2B E TR ER N, ERAMER &
DI DIHERIOERBITRBILIEER L Ric 5% T,
ML TS 2~3 B hic Y NMEEREB %R
L7z &, Ampicilliin, Hetacillin & RVD 2% [E% &
D 2/3~1/2 TR Uicz &3, EHEREEERER I
MAFOHRBIENEEIh B D LEL LR,

Ks 13 K, BN DOBRER, GRICRT 5L
B, NELCE SBAORORTTHL D, BEDERN
2B K OETHEHTHLSH, O,
BLA DR, B2 IEF»S 0BARIT K, OB
BT, PRIXROTHMT2EHS B, #E1DT K
DETE K DET X oA, EXEMCHELT K,/
K 3843 5%, EHORSL Tix Carbenicillin o
BEEHDO K /K (XIEFHOK 1/4 WET L 7243,
Ampicillin & Hetacillin TIZIEHEEED 1.6~1.4 f5&
O TBMIEROBE L FE LT Zhik Kr 5HHEOHI
BRe7es C OWEN 1 EFEDCHMESE 2V 77 v AR
o Tirisbh, B, RERER, BEREHO



300

CHEMOTHERAPY

MAY 1970

Cr NEhZThPl A ORHHTHEI R TED, &R
D Cr PBEHN—E T2z tN1IR E B bh
Bo B 7V 7T VAR IDOTELIh Cr (1B
BEEOEEZIET B IXFS ThHolkh’, K/K #Bk
TR D 5 1 DI FERTEEC L D, RFE2—ER
LCHEFBT 27V 75 vARZIUET S LR ELRS
5o .
# H

Ampicillin, Hetacillin $s Y ¢t Carbenicillin % 1 [H]
500 mg ¥HEL - BROGIAERBR Y FBEERH, &8
EER, BERERCOWTHRL .

BBSREIER A & R O P IB AT 1 Rk
NN 77 7 ECEHRICEA Ly, RERERN
DfFRBREILFE , oK 2~3 RiKED, NE
FBRIEEIL, 3~4 B 520 » I EHCHEL L
o BEBENTIX C OFERAEFEICIY T2 13F
HIERL, K. Cu K, bEhZhEd Lo

Ampicillin ¢ Hetacillin i3 BERERO RVD 13
EHEFD 2/3~1/2 @@L, BEERERBECK
3 B AEROEMBITHOETIRE S hic, PiEHIO
B2V 77 VAR EBERC X AME 7977 VAR
X ofzied, BREEREOEARIEET A IXES T
ot Cr MHEE L K X V7 Ampicillin
¥ X 0% Hetacillin 0 EERERNO K,/Ks WIEH D
Ki/Ks O REILBFERE Lo

ALE & X OEEERC X 5 ALERFC ST,
BEEERCH U CATERO T2 SMrER T, G
X Cp XV REL, NIEBOEFERHHEHK L b X
Tholo ALBHOHR T T/2 L Tk Kolff &
& Kiil #oMicEZZRDerDT,

62.5 mecg/ml DEEWHARLIRM U o IE BEETRK
TSR OB B PN IEA LcBRe, BE» S0
WAL BIFC, HEIE TR o 1mFE E X 11.6~14.0
meg/ml 1L, HEERINEIL 35~58% Tholco

X - ik
1) EHNEHE, 4 : Terramycin ® Cup BRE 2\

T, BRCHEKRNRERE & % D It o J. Antibio-
tics 4 : 470~474, 1951

2) ERESD:H4EHEOHy TRECRETY v
Ao pH OB o\ T, J. Antibiotics 4 : 290
~295, 1951

3) KUNIN, C. M. et al.: Demethylchlortetracycline,
a new tetracycline antibiotic that yields gre-
ater and more sustained antibacterial activity.
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5)

6)
7

8)

9)

10)
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13)

14)

15)

16)

17)

18)

19)
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New Engl. J. Med. 259 : 999~1005, 1958
KUNIN, C. M. et al.:Distribution and excretion
of four tetracycline analogues in normal
young men. J. Clin. Invest. 38 : 1950~1963,
1959

BOEN, S. T.: Kinetics of peritoneal dialysis. A
comparison with the artificial kidney. Medicine
(Balt.) 40 : 243~287, 1961

B OF A HER LB BFEYE 17:1741
~1750, H{ 37

EHE %, # :Hetacillinizpg3 5 W38, J. Anti-
biotics, Ser. B 20 : 206~209, 1967
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human bile. Brit. J. Pharmacol. 24 : 189~193,
1965

KUNIN, C. M. et al.: Restrictions imposed on
antibiotic therapy by renal failure. Arch.
Intern. Med. 104 : 1036~1050, 1959

KUNIN, C. M.: A guide to use of antibiotics in
patients with renal disease. Ann.Intern. Med.
67 : 151~158, 1967

SUTHERLAND, R. ef al.: Laboratory and phar:
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and ampicillin. Brit. Med. J. 1I: 804~808,
1967
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BE, 5 16 MEALFEREFEKREY VRO Y
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HOFFLER, D. et al.: Ampicillin Spiegel in
Serum und Harn bei eingeschrankter Nieren-
funktion. Dtsch. Med. Wschr. 91 : 206~210,
1966
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ration in patients with severe renal failure.
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ration of broad-spectrum antibiotics in pa-
tients with renal failure. J.A.M.A. 194:
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Dtsch. Med. Wschr. 93:
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PHARMACOKINETICS OF ANTIBIOTICS IN THE
PATIENTS WITH RENAL INSUFFICIENCY

I. Comparative Studies on Ampicillin, Hetacillin and Carbenicillin in

the Patients of Renal Insufficiency treated with or without Dialysis

FUSANOSUKE YAMASAKU

The 2nd Department of Internal Medicine, Niigata University School of
Medicine, Niigata

On three broad-spectrum semisynthetic penicillins, i.e. ampicillin, hetacillin and carbenicillin, com-
parative studies of pharmacokinetics after a single 500 mg intravenous dose were performed in human
subjects with renal insufficiency.

In severe renal failures, the half lives of these antibiotics in the serum were markedly prolonged
mainly due to marked decreases of renal clearance (C,) of these drugs. Both of the rates of removal
of these antibiotics from serum (K;) and through the kidney (X,), as well as the clearances of these
drugs from serum (C;) were decreased too. Mean relative volume of distribution (RVD) of ampicillin,
- hetacillin decreased to 1/2~1/3 of normal kidney. These results suggested us that the distribution of
these drugs into the tissue are lowered in the patients with severely impaired kidney function.

In the groups treated with dialysis, 7/2 was shorter than that seen in the groups of severe renal
failure without dialysis, T/2 during haemodialysis was shorter than that seen during peritoneal dialy-
sis, because the clearance-rates of these antibiotics by artificial kidney (C,) were higher than the
rates by peritoneum (Cp).

In the groups administered these antibiotics, dissolved in all irrigating fluid (in concentration of
62.5 mcg/ml), intraperitoneally during peritoneal dialysis, the mean serum levels after 9 hours of dia-
lysis reached 11.6 to 14.0 mcg/ml with all drugs tested. The mean rates of absorption of these drugs
across the peritoneum were 35 to 58% when it is administered intraperitoneally.



