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RITL, Mi% —20°C CTHEERE LY.

3) MmpBREDORE LR

#mik L X 51, Bacampicillin i fge-ci% Amp:
cillin & LTHLETS fo o, mifh o Fy & LT
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Table 1 Laboratory findings of group A
G No. A BW | S-Cr | BUN Na K Cl UA. T.P. Alb.
roup | No-| Sex ] Ase | () | (ma/d) | (ma/d)) | (mEa/t) | (mEa/t) | (mEa/) | (ma/al) | (/D) | (s/dD)
Al 1 F 32 [.50.2 0.8 15 141 3.8 106 4.4 6.0 3.5
____________ 2 | F ]2 |45.0] o0.8 13 145 3.8 103 3.9 [ 6.1 3.8
A2 3 F 63 | 47.2 2.7 75 139 4.2 99 5.1 6.5 3.0
_________ 4 3 F_ 70 | 37.2 2.8 45 136 4.7 100 8.4 6.3 3.4
A3 5 M 43 | 64.0 3.6 21 142 3.0 111 3.9 3.4 2.1
___________ 6 M 43 §3.5 7.5 48 143 3.8 115 4.8 4.6 2.9
7 M 57 | 55.4 | 12.0 63 140 3.0 104 8.6 7.6 4.1
8 F 58 | 49.5 7.2 41 138 3.9 104 6.7 5.7 3.2
A4 9 F 23 | 54.0 | 11.0° 95 140 3.4 101 6.0 7.4 3.0
10 M 56 | 53.5 | 15.1 117 133 3.3 99 12.0 7.2 3.0
11 M 55 | 65.0 | 15.7 120 139 3.6 103 9.6 6.2 3.1
Table 2 Laboratory findings of group B (Haemodialysis patients)
No. | Sex | Age | BW- | s-Cr | BUN | Na K cl | uA | TP. [ Am.
) (kg) |(mg/dl) | (mg/dl) |(mEq/1)|(mEq/1)|(mEq/1)|(mg/dl) | (g/dl) | (g/dl)
1 F 41 40.9 9.7 68 137 3.7 106 8.9 5.9 3.6
2 F 48 57.0 12.9 90 135 3.5 102 9.8 5.8 3.9
3 F 50 40.0 12.4 73 135 3.5 99 10.9 6.0 3.8
4 F 58 36.6 8.5 97 139 5.0 109 6.9 6.6 3.8
5 F 48 44.3 9.4 60 134 3.8 102 7.5 5.2 3.4
Ampicillin 5 % JE U 7o RENE L, Bacillus  BHIXSBEERTH 5,

subtilis ATCC 6633 % BEH &+ 5MBFHRE (Cup
B kX bfricois,

¥, &@EAV-7- Bacampicillin ¥, 1g&ic 250
mg (Hfi) % @FTHEHT H5 1, AT BT
%, MhRECENELY, BECHEICLY 10mg (1
i) /kg FLpEO MbREEI B L THRIEL AV,

#7112, one-compartment open model TfT7c\y, B
EREEY (Ko, HHtEEEH (K, 52 HhTH
LRIEAC T 5 ¥ Co B (Lag time), A
YT Eh - EH 0 FHRE (A/V), BRhHRE
(Coax), BEMABETERE (Tmax), MFBREHKX
EWH (Ty), BEH 24 B E CO MR ERE R
TERK (AUC) 7 EDE 15 2 — a2 RDT,

feds, SENE, RePBHEIRE LTV icvicd, A
kb Ehi-EHoREIATET, Tokd, &
HER (Vo) B LA -1

4) MmEEHOFE

mEEE, €V FIAHTIFAHRR T, BEK
Na @ 145mEq/l, B ME 500 ml/min, 1 EFEHT

28], B>+ v, 2&8t, AHFK-AM-10H %/

L, Mt 150~200 ml/min T 5,
I "

1) BERENCAicmbRERES (AT

Bacampicillin #¢5-80 M Ampicillin gD 24
BB YR LI ATRORE T — 2% Table 1 &—
¥ELTR LT, M creatinine ¥ A1l B TIX¥H 0.8
mg/dl, A2 ETiIFH 2.8mg/dl, ASBETIZFHS5.6
mg/dl, A4 BTIIFE 12.2mg/dl TH -1

Thog B, #5% 24 BM ¥ To IPRE %
Table 3 IZ/R L7

BEmPRECOWTIE, Al BTiHs 1K
b, FOWMET 8.79 5 XU* 9.83 ug/ml T, FHy
9.31+0.52 pg/ml CEHE+EHREE, LTRL) TH
ot ZO2D 5 B, R No. 1 ik 8 B, EM
No.2 13#rh 12 BRI, Mi#h S Ampicillin (24
Hx high ot

A2 BoBBmFBE Y, 6 No. 3 Tii#s 5B
#Hic A bR 9.30 pg/ml, FEG No. 4 T3 E 3 RERISIC
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Table 3 Seirum concentrations of group A after single oral
administration of 10 mg(titer )/hg bacampieillin

S — —— .

Serum concentrations (78 ‘'ml)

—_ e e e ——

...... .

qrrereree qrereees

5 hr, 8 hr. | 12 hr. | 24 hr,

Giroup No, freveeee fenmaeen coeenens
0 h 1 hr. (0
1 0.00 K.79 2.36
2 0.00 9.83 2.50
Al Mean 0.00 9,31 2.47
ST ol ML e
3 0.00 0.68 3.26
1 0.00 | 12.65 | 15.62
A2
Mean 0.00 6.67 9.44
S.h. | —= 5.99 6.18
5 0.00 5.70 | 10.63
A3 6 0.00 3.81 | 13.34
Mean 0.00 4.76 | 11.85
S.D. 0.95 1.49
7 0.00 7.40 | 11.80
8 0.00 | 12.18 7.62
9 0.00 2.62 | 25.53
A4 10 0.00 6.89 | 28.93
11 0.00 0.18 3.93
Mean | 0.00 5.85 | 15.56
S.D. - 2.08 4.95

0.58 N.D. N.D. N.D.
0.90 0.12 N.D. N.D.
0.74 0.06

% 0.16 0.06 _ —
9.30 ‘1 1.58 2.12 N.D
12.65 8.56 5.13 0.80
10,98 6.57 3.63 0.40
1.68 1.99 1.51 0.40

...................................

b 15.62pg/ml T H oty COMELXTYTL L,
5 35K TiL 9.446. 18 pg/ml, # 5 5% T
13 10.98+1.68 ug/ml TH - 120 M No.3 Tt 5
24 BRI SRIE IR, EG No.4d Of L
24 BRI OMEEL 0.80 pg/ml TH - 12,

A3 BT, BRROPREL Thi s 35RE%
i bh, Fh£h 10.36 ug/ml, 13.34 pg/ml T, £y
T5& 11.85+1. 49 pg/ml Thoto SOHTIL2HIE
L5 24 Btk T Ampicillin 2 S h, TOBRE
13T 0.99+0.35 ug/ml TH -1,

A4 BO BEOPREL, BE1~5KME AL
h, 9.37~28.93 pg/ml L KE L ILHOWTW I, FH
C4B L, 5 1BRIKTIX 5.85+2 08 pg/ml, 3 B5AY
# Ti¥ 15.56+4.95 pg/ml, 5EFMEE TIX 15.12+3.73
pgiml Thotoo #E5 24 BRlKiICRT 5 MK Ampi-
cillin JBEET 4.37£1.59 pg/ml TH - 1o

2) EBHIFHIRE

ABD 11 EFAOMAPREHRB > one-compartment
open model TE#7 L7 (Table 4, Fig.1),

BIGEEER (Ko) 13, 1 E62E0KEL, 2iEfA%

P+ L 2.92+2.81hr TH 1o, ¥ 22, BEMTE
BE (Cmax) t2, A1 Z¥, A2 B, A3 BTiRZhth
11.33+2.34 ug/ml, 10.93+7.46 pg/ml, 12.16=7.19
pg/ml T, KEXID o7o A4 BTIZ 17.04£9.60
ng'ml T, PI=HBICHERTRV-OPRETH -1
HEt BT (K.) 12, A1 BT i3 0.66+0.06/br,
Fig.1 Serum concentration versus time curve in

oral single dose administration (one-compart-
ment open model)
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Table 4 Pharmacokinetic constants of bacampicillin by one-compartment open model

G . K. K. Lll time AO/V Tmax C max T}g AUC

roup | No. | Sex | Age | by | /ey | (he) | Cug/mb) | (b | Gug/m) | (he) | Cughemd

1 F 32 | 3.22 | 0.70 | 0.03 14.79 0.63 9.68 0.99 21.05

Al 2 F |20 | 7.74 | 0.62 | 0.03 16.18 0.38 12,98 1,12 26.06

Mean 5.48 | 0.66 | 0.03 15.48 0.50 11.33 1.05 23.55

S.D. 3.19 | 0.06 | —— 0.98 0.18 2.34 0.09 3.54

3 F 63 [ 0.26 | 0.26 | 0.83 15.23 4.65 5.66 2.67 58.74

A2 4 F 70 0.87 | 0.15 | 0.00 23.29 2.46 16.21 4.71 | 158.26

Mean 0.57 | 0.20 | 0.41 19.26 3.55 10.93 3.69 | 108.50

S.D. 0.43 | 0.08 | 0.58 5.70 i 1.55 7.46 1.44 70.73

5 M 43 | 1.13 | 0.14 | 0.53 14.23 2.65 10.61 5.02 | 102.92

A3 6 M | 43 | 2.82 | 0.11 0.89 15.63 2.09 13.71 6.33 | 142.79

Mean 1.98 | 0.12 | 0.71 14.93 2.37 12.16 5.67 | 122.86

S.D. 1.20 | 0.02 | 0.26 0.99 0.39 2.19 0.93 28.19

7 M 57 | 0.69 | 0.06 | 0.00 15.21 3.86 12.04 | 11.48 | 251.85

8 F 58 | 7.13 | 0.09 | 0.00 11.24 0.63 10.64 7.83 | 127.02

9 F 23 | 6.07 | 0.10 | 0.98 27.55 1.66 25.72 6.96 | 276.49

A4 10 M 56 1.95 | 0.05 | 0.88 31.88 2.80 28.98 | 14.01 | 644.49

11 M 55 | 0.22 | 0.08 | 0.94 14.44 7.92 7.82 7.88 | 164.17

Mean 3.21 0.08 | 0.56 20.06 3.38 17.04 9.63 | 292.88

S.D. 3.18 | 0.02 | 0.51 9.06 2.81 9.60 3.00 | 206.11

Fig.2 Correlation between serum creatinine level

Fig.3 Serum concentration versus time curve in
oral single dose administration (one-com-
partment open model ; Case No. 5, 6)
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.
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(r=0.878)
8
1 1 1 -
0 5 10 15

Serum creatinine level(mg/dl)

A2 BTz 0.20+0.08/hr, A3 EETid 0.12+0. 02/hr,
A4 BT 0.08+0.02/hr L7t b, BEEERTCILUT
Bl BEAGRIE Lo

BB REFEREE] (Tmax) X, (6O E 21 KE

{, READFEHTIE, 2.70+2.19/hr TH ot S h
BT HB E, AL BETIL 0.50+0. 18/hr, A2 BETiT
3.55+1.55/hr, A3 BfTix 2.37+0.39/hr, A4 BETiZ
3.38+2.81/hr TH 70

MmABRBEHRERME (T 13, Al BTk 1.05+
0.09hr, A2 B¥Tix 3.69+1.44hr, A3 BCiL 5.67



160

+£0.93hr, A1 Pt 9 63+3.00hr F7ch, {08
CBCKD ENUC, TTRAEC e 1l U TIEIRL o

$e i 24 NN & -C o> it 0 I AR 1A
(AUC) j=2o\T ik, ALl ITT Ut 23,50 1 3. 54 -/
ml, A2 JFTi 10850 £70.73 pg-lv/ml, A3 HTTHL
122.86+28. 19 pg-hr/ml, A1} (L 292881206 11
ng-hr/ml &/c 57,

VLo S IO MU RIEHE I 4 1 1 iR e

3 Ml creatinine e g E M0 K1Y

MWL Iy creatinine 40 & O, #Eihi~ one-compart-
ment open model (- X ZM I TIB 4/ i e M7
MW & > TEDHIME RS & (Fig. 2), — &bkl A
Y'=0.64 X +1.65 pi{r 4, HIMFHLAY r=0.878 TH
St (P<0.0),

YIRS IS A LT 1 {2X 5[4

il No.5 351 0¢ No.6 (X[]—4i T, ik creati
nine DR HIFRic P REDHEBY L t:L, D TH B,
+7cid, Mi# creatinine 2%, fEfAl No.5 Tk 3.6
mg/dl, §Ef| No.6 Tit 7.5mg/dl DL 2 TH D,

Fig.3 iz /L2 X5z, B )Y (Coax) i3,
fEH No.5 T 0.61 pg/ml, #ifA| No.6 Ti: 13.71 pg/
ml &, HETRRHL, ¥, M REERN KM
(Ty,p) t%, fEM No.5 T 5.02hr, fEH No.6 T 6.33
hr L7ch, #1B5MEO ERH B LI T, MR
[eh#3 FmEBt (AUC) (3, 1% T 102.92 pg-hr/ml T
HB0izxt L, h#F TLL 142.79 pg-hr/ml LN LT
[ <

5) MEH 5O MAPRE

AR 11 fEFDO M REEHEFS 22 one-compartment
open medel TR LicTF— 2% ki, Al, A2, A3
X0 A4 DR, 10mg (Hifid/kg %10 4@,
4 BED B EY [Tle -1 L 20 MrhRED HEB Y
simulate L7: (Fig. 4),

BRENERD Al BT, 4 BEOX 16 @O Sk
ETdh, MPREHBIZIOAREEZEIALEDLS
hntzo A2 B, A3 B, Ad BHDO=FizE\TiL,
REBEEM T ieoh, BEnFRE (Cra) (2 LF
Lichh, (3F 3~5 E RS TERRB - FE LI, *
D/E:, AL BT 11.8pg/ml, A2 B¥T 18.4 pg/ml,
A3 BT 24.Tpg/ml, A4 B¥T 50.5pug/ml Th -1,
¥, BEMPRE (Cuin) (X, Al BT 0.3 pg/ml,
A2 BT 11.6 ug/ml, A3 F¥T 14.5ug/ml, A4 BT
24.8 pg/ml TH - too

6) MmEEMCIAEE (BE)

MBLIL SIS IERIL, TRXTLHT, Figik 41~
58 BTH-T0o BNHIOKRET — 2% Table 2 |Z7RL

CHIMOTHI RAPY

MAR 1984

Fig.4 Serum couccntrations after oral administration
of 10 mg/kg BAPC cvery 6 hours for 4 days
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) pep - aw cms gpun S S A — - - [ G . S 4
It day  2nd day  rd day  ith day

720 (M4 creatinine (2 8.5 12.9my dl =B 7 (&
[, AREULIZ BN B D),

= DS, T HDRks 2 B30 81 1= Bacampicillin
500mg (M) % # - L. Ayifiiko fash Ampicillin
WIS, IR Rt L7z & & o didr Ampicillin
RMEL Table 5 1277 L7z,

MPEF IO M BEiL, 20 92+2.64 pgiml T, &
Fitt TRYi2, 4.63+0.64 pug/ml THH, “hiz, AHl
D 21.7145.22% "~ H 1

-7, BMREIEOMbREIZOV-THD L, BEN
Tz 18.02+1.90 pg/ml, MHFEMM T 12 8.61+1.08g'
ml THoto BFRMZKT 2 MRMO MhRENLL,
48.05+6.19% &1t -1

n. = %

W AEAIE 2 o fREEK A ). Bacampicillin ¥ 5 Lk
XM REOHEB!:, chE¥TicHL{®HENT
W7o ZH 500 mg (Hff) L RBERAICZ S LI LED
Brsm e 9.1 pgml T, 5 1B5EEIZALRT
LB ¥ 2. Bercan (2 X % &, Bacampicillin 55%6
mg (H{f) 0580 RKGNFORITL TR, 4A
ERSO ERIPREL, 5 1850z Abh, &
O B 111 pg/ml T, fich@REN SR 1 0.9
hr (54.6 43) THo7-LBEL V51,

SEOXGE s L FRENERD 25R (A1 F,
Mm% creatinine (¥ & iz 0.8mg/dl) DOBFMIRE
(Crax) 13 11.33+2.34 pg'ml T, fchil®s HEEHM
(X 1.05%0.09hr TH 1o & OHB, Lt LEER
DL LT —FKT B,

BEENERTHSD Al BOPBY, 115 12 BHRC
(XA 6 Ampicillin (ZBHE X R ot LEL
FHSIEDET (M creatinine » L§) 1=oh, Aw
picillin D HDOME&izE < h, 24 BRIk TLRHE
XD XoiTlat, Thbb, 24 BMEO NFRE
FEBE, A2 BTIX, KRIEBRLT 3 X000.804
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Table 5 Serum concentrations after single oral administration of 500 mg bacampicillin to patients

under haemodialysis

| BW. 5 hrs Haemodialysis 1 cycle Haemodialysis

No. | Sex | Age (kg) Before | After |After/Before | Arterial | Venous | Venous/Arterial
(ug/ml) | (pg/ml) (%) (pg/ml) | (ug/ml) (%)
1 F 41 40.9 22.74 4.53 16.33 18.63 7.36 39.51
2 F 48 57.0 18.63 5.56 29.84 17.92 8.19 45.70
3 F 40 40.0 20.04 3.83 18.11 19.37 9.12 47.08
4 F 58 36.6 | 18.63 4.38 23.51 14.79 8.19 55.38
5 F 48 44.3 24.57 4.85 19.74 19.37 10.18 52.56
Mean 20.92 4.63 21.711 18.02 8.61 48.05
S.D. 2.64 0.64 5.22 1.90 1.08 6.19

ml, A3 BTi 0.64 XU 1.33pg/ml, A4 T
1.39~10.52 pg/ml OWELRBD LR,

farpd SO EY DO WMARIES, MmhREEHAEBHO
ER:E-THRbh3, SEIOKMTIE Table 4 LR L
X5k, Al BomhRENAERML 1.0510.09
hr THBHDOKINL, A2 BT 3.69+1.44hr, A3 B
Cit 5.67+£0.93hr, A4 B T 9.63+3.00hr T %
b, ZoMmpRENEERM (Y) X, miH creatinine
(X) B4EBAL, Y=0.64 X+1.65 (r=0.878, P<
0.01) W 5BAGRAL B ORI,

4@, F—fEFT MiE creatinine O Ric% Biic
Bacampicillin #5451, 24 B0 P REHB Y 2/
(6] No.5,6), Fig.3 izir+ X 5z, Mi# creatinine
2 3.6mg/dlo & 2, BREmPRE - OPREHK
¥R - MR R ER FEBOV-Th b A KA el
*RL, A—EMcKVTH, BREETCX5E5HD
ftshh & OBFHBIES D b,

Bacampicillin 10mg (H{fi)/kg %1 8 4@, 4 B
OEGREHROMPREY simulate 35 L, FHEEN
EXChhuimbRED LRIZEBD LR\ 2, BHBIE
DETIROh, BREMFBRE (Cuax) 3 LUREMHER
E (cmln) Oiﬁ‘ﬂ:?gb) bt

BHRTEEO MPREL, BIATO 20.92+2. 64 pg/
ml LN, 21.71+5.22% (4.63+0.64 yg/ml) TH -
oo Thbd, 1EDFENICL D, I Ampicillin D
#¥80% NBEIRhTWAZ EILieh, ¥7, BHIRM
(HF Kidney ;&:870) DL 18.02+1.90 pg/ml TH
A0 L, #IRE (HF Kidney &%) iX 8.61%
108 pg/ml ¢, ZhiTBHIRGIICHS, 48.05+6.19% T
Dot

Bacampicillin %, M Cix Ampicillin & UTHFE

T 50T, FHNKOE:EM L Ampicillin O FR &M
WEAKARIZL - T, ¥E-TL B, Ampicillin D45
FH&it 39mw, MHEEKSRILIe POWT4LY L X
hTuwaW, WS kse, EMERENROOKRES
&4, Amoxicillin 17%, Piperacillin 22%, Ticar-
cillin 50%, Cefradine 6~20%, Cephalothin 60%,
Cefazolin 90%, Cephalexin 21% & & LTV %,

—fc, mMEEELOKEROR EFIX, FEiTicX
hiEIh 4%, Ampicillin ® IFEEAEEER T
4% LENT END, BICL D BRHRCBREIRD
», FPNOERIPILELXLRS,

HEDORSN S, BHEEFA2EEIC Bacampicillin %
FERTAHEL, fdon+REYBECL, ®EHE
HRHTHENEE LV, Fh, MEBHBECE
Ti, Ampicillin D MFERAKEEREIECC Enb, &
WicX WBERBBRESh, R~NOERIPIVLEX
rDhZ)o

frds, SEID 16 FEHick\ T, BIEFRRREDSKIe
ot

X 3

1) =Rt BARM ARHZ, )IAHE =R
@k, TFEHFN : Bacampicillin B8+ % £®N
78 6 ICEER A9WF £, Chemotherapy 27(S-4) :
132~142, 1979

2) ATHEY, BHZE, BA—K XWiH, AHH
PL—BB, %@ T : Bacampicillin B3 5 X8
HIEE R B9 F 8, Chemotherapy 27(S-4) : 92~99,
1979

3) kA F, BERXK FE B KBEAX %
F4, WKAX, #EWE : Bacampicillin B
+ B EER W%, Chemotherapy 27(S-4): 100
~104, 1979

4) KAHK o BEEF, & w A8XE, Lt
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5)

6>

8)

9)

10)

CHEMOTHERAPY

R, Y IRYEE ¢ Bacnpicillin o) Ko « b
I N Chemotherapy 27(S-4) 113 146,
1979

PULARS ¢ Bacampicillin o> ) 0 1Y, F4A0 M
Mo Chemotherapy 27(S- 1) : 155 161, 1979
S A, TR ShI R, A=, |
Foulo 40 MR MRS A EI IR s Lt L
Bacampicillin o X @ (19 « KN, Chemo-
therapy 27(S-4) : 213~216, 1979

AN L NEREET. RN, i s R
AR S 2siE B Bacampicillin o 1o
Chemotherapy 27(S 1) : 238~254, 1979

P B, KK %, CHIMRE, TTRIRX XM
Eedic o+ 25 Bacampicillin o1t )l Chemo-
therapy 27(S-4) : 271 - 279, 1979

WA B, MEBAINY, P T Tk R
K M RHBAE ALl @ WK MR L
1 % Bacampicillin o B, Chemotherapy 27
(S-4) : 280~288, 1979
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SERUM CONCENTRATION OF BACAMPICILLIN IN
PATIENTS WITH RENAL DYSFUNCTION

Suo Hirano, Taxasut Nakano and Osamu Nisui
National Osaka Hospital, Artificial Kidney Center

A study was made on the changes of serum drug concentrations after administration of bacampicillin
and the influence of haemodialysis thereon in the patients with renal dysfunction(chronic renal failure and
uremia) and the following results were obtained :

1. In the cases of normal renal function, the maximum serum concentration was 11.33+2.34 ug/ml
(mean value +standard deviation) and the serum half life was 1.05+0.09 hours after oral administration
of bacampicillin at a dose of 10 mg(titer)/kg. As the severity of renal dysfunction increased, the half life
was remarkably prolonged and in the patients in haemodialysis, it was 9.63+8.00 hours. The half life
value well correlated with the serum creatinine levels (r=0.878, P<0.01).

2. When the changes of serum concentrations after administration of bacampicillin at a dose of 10 mg
(titer) /kg 4 times daily consecutively for 4 days were simulated, both the maximum serum concentration
(Cmax) and the minimum serum concentration (Cmin) of bacampicillin elevated as the severity of renal
dysfunction increased (in proportion tc the elevation of serum creatinine levels),

3. Bacampicillin was eliminated by approx. 80% by dialysis. As protein binding ratio of ampicillin
(the active form of bacampicillin) is reported to be very low (4%), it is considered that the drug easily
passed through the dialysis membrane.

On the basis of these observations, it is considered recommendable that when bacampicillin is used
to in patients with chronic renal dysfunction, the dosage and administration schedule of the drug be
modulated with reference to the serum concentrations. On the other hand, in haemodialysis patients
accumulation of bacampicillin is considered to be minimal because the drug is easily dialysed.



