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A7 VI FRERRBIRICBITS

#£0 Penicillin #| Bacampicillin OB EHFE B & U M %+ iRE

N - B0 &% - /NIIER - it

R

&THRT - LRRYT
YO KR U Y

BOXRZS Y HELUTHULSMRZ NI Bacampicillin
(BAPC) IZMEMI 2R T DI LIz, nPiRED LR
% B8 L = Ampicillin (ABPC) DI 2 7 L B THY, {L¥ 4%
i3 1’-ethoxycarbonyloxyethyl 6- (D-a -aminophenylacetamido)
penicillinate, HHERIZ KDL > TH 3,

Structure of Bac‘ampicillin hydrochloride

S CHs
(])H-—CO—NH —CH—CH s
NH2-HCI l | CHy
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Structure of Ampicillin

SN CHs
@?h—CO-NH—CH'—-—CH on
NH. [ l l

CO——N———CH——COOH

COEFIIBHM, WO pH ICKETHY ABPC \DBAT
BR2CHhTHEN, BELIVRRINZMICEHFRYIR
F7—HD1-0ECMICABPC &), M H»5id BAPC
ELTRIEHS N, BAPC OB OK/E5HOMPMED Y
— 243, FHiED ABPC DZNh LN, ZEHHRUATY
B HOBL, 77 AREEHERT L BAPCi3 ABPC &
VENTVREVRDNTNS, 2D

HMIZIEL, ABPC LIZZEIEETHY, RFHELED
SNT W, TDXEHKID in vivo L MERA% ABPC, AMPC
R LIZDTHET B,

RBHHRUHE

1. EHEK

HERF%R, RUBKIMD SBHREEHAL. RF
$iz2 B B3 HEOFRHSREE L TAVL,

2. %H : /

Bacampicillin ( BAPC)

(ABPC)

Amoxycillin (AMPC)

3. BEMRIEE

BAR{LHMEE MM Ul pt o 120D

4, MRERRIER

BAPC 200ug/ml( ABPC /1l icie U 7= 1k) buffer
iBH, pH6.0, 10mliC, TX77—¥ (SIGMA#, 2
mg protein/ml, 130units/mg protein) # 0.5ml %
mA, 37°C 1 E¥R incubate L7zLDEMIKE L, thin
layer disk ki THEM R 2 1ERK U 1o 3458 F 53 1l X
i3 polypeptone 0.7g, agar 1.2g/water 100ml T#H Y,
REW 2 B. subtilis PCI-219 TH 3,

ABPCDBALIRTFF—HEMADZ L 2B 22
[FEIREDIRIE 24T 22 VR B 2 FERL L 1=,

REEREDERD BAPC @ activation bLl EDRE
KB TN3,

5. 77 A Mk iReE BIE

ICR-JCL77 2 484, H, KK 19 + 1g 2BV,
BAPC, ABPC, AMPC # & 1mg/mouse 005 L &
FEMGEICHRM, 1B 9D MmiK%E 7 —)L LT, bioassay
&Y i iREEREL 1.

%8, ETOERICENT, BAPC n#Fikid ABPC
EDENBEXEIIUTIT>TH S,

6. 77 AFREILIC BT D RYBRR R

i RBERIE IC AV - ERKE, F—&RHFEDOTIR%
#EHL, E.coli,H influenzae %8 & L THEBENR
i1 BEMIRIC, O 52T, BAPC, ABPC, AMPC
D2 DIRED CMC MBI & BEMEITR o1, B
#eBEICEA U7 mucin DIBEIIRS5 % TH S,

BROHUEIZ1IHE6ILDT7 ADEFEICLVHEL,
BRIRRETAHEL, £REHSEDsofiZ Litch-
FIELD *WiLcoxon EEICTHE L 1=,

EREYE MEKEKAHE Y 12, cyclophosphamide,
250mg/kg % 77 ABBEAE ST L VIER L, B51%4
BHDOLDEBRPERERICHL 1=,

Ampicillin
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1. MBR X7 k5 L(Table 1, 2)

BAPCIZWE & VRIS NHMICT A 02 KRS 1,
HHANTABPCE % > THMIERERT LOT, ABPC
ERBMOHBMARY b5 LERAT D, M5, 77 LMK
W, BN N L TRRMOAMIER ETRY A, BERD

515, P.vulgaris,C.freundii, S.marcescens, P.aer-

uginosa HICIIWMHTH .
Table 1 Antibacterial spectrum
Inoculum size : 10° cells/ml MIC(pg/ml)
Organism ABPC "BAPC
Staphylococcus aureus 209-P 0.39 0.39
” Smith 0.78 0.39
” Newmann 0.78 0.78
Staphylococcus epidermidis 1.56 1. 56
Streptococcus pyogenes Cook s0.19 s0.19
Streptococcus pnesmoniae s0.19 s0.19
Micrococcus luteus ATCC 9341 1. 56 1.56
Bacillus subtilis PCI-219 3.12 3.12
Escherichia coli NIHJ-JC2 6.25 6. 25
Citrobacter freundii GN-346 >100 >100
Salmonella typhi Tanaka 1.56 1.56
Shigella flexneri 2a 6.25 6. 25
” 2b 6.25 6. 25
Klebsiella pneumoniae GN-69 >100 >100
Serratia marcescens No-2 . >100 >100
Proteus mirabilis 100 100
Proteus vulgaris >100 >100
Pseudomonas aeruginosa >100 >100
IFO 3445

% Activated Bacampicillin by esterase

Table 2 Antibacterial spectrum

Inoculum size : 10° cells/ml MIC ( #g/ml)
Organism ABPC *BAPC
Staphylococcus aureus 209-P =0.19 =0.19
” Smith <0.19 <0.19
” Newmann =0.19 =0.19
Staphylococcus epidermidis s0.19 <0.19
Streptococcus pyogenes Cook =0.19 =0.19
Streptococcus pneumoniae =0.19 =0.19
Micrococcus luteus ATCC 9341 =0.19 <0.19
Bacillus subtilis PCI-219 0.78 0.39
Escherichia coli NIHJ-JC2 3.12 3.12
Citrobacter freundii GN-346 >100 >100
Salmonella typhi Tanaka ‘ 0.78 0.39
Shigella flexneri 2a 1.56 1.56
" 2b 1.56 1. 56
Klebsiella pneumoniae GN-69 >100 > 100
Serratia marcescens No-2 50 50
Proteus mirabilis 1. 56 1.56
Proteus vulgaris 12.5 6.25
Pseudomonas aeruginosa >100 >100
IFO 3445

% Activated Bacampicillin by esterase

Table 1, Table 2 13ABPC % /1ffi » BAPC% L 27
5 —HIZTIC 1 HMIMAT WL 1= b DOHMIER 2
ABPC LR UI-bDTHD, 77 LI, BERNE
HIZB T ABPCLIZIZRAIMAOMICETRL, ENHD L
NTH 1 EHRIETH>T, ABPCENMICHNNNER
HLHBN,

Fig.1 Standard curve

— X} o~ ~ ~ ~
o - w o -~ © 3
T T T T -r- E

Diameter of inhibition zone

—
ey
T

13t % Activated Bacampicillin by esterase

A 1 1 4 i 1 i
0.19 0.39 0.78 1.56 3.12 6.25 12.5

#g/ml
Disk method

Test organism : B. subtilis PCI-219
Test medium : ,olypeptone 0.7g, agar 1.2g/100ml
pH 7.2

2. mmi| (Fig.1)

IZAF5—YABLI-BAPCEABPCOHORKM %
LU I=NHMFig.1 THB.

HEDcurveldiFEAE—HEL TS,

3. 7 AMmiKFiRE(Fig. 2, Table 3)

BAPCO®{&IZABPCOHO & REN LR THD. 7
™ Z (i i IR EE -5V T BAPC DRENEDREN &
ABPC RU AMPC L lk#(LTH D &, Fig.2 KRT &
34z, milPiREDE—2 DHREEMII RS % BAPCIE
5~154, AMPCi315%, ABPCi330THd. E—7
fEn & TI3, BAPC D fliiz AMPC (31X 2 {&, ABPC
DIFIZ3ETH 1. UL BAPC i3#itbRE<, &
L1 2 B¥MITI3 AMPC & V) b (K& RLU T

4, 77 AEBRBYIIB DHRHR

E.coli 5%, H.influenzae 4 %% ZHN TNRYLE L
L, B—%{#TBAPC, ABPC, AMPC Tii#k L 7= i 4%
M Fig.3, Fig. 4 TH 3.

E.coli No.70%NDERTIZdANR Y7 X584, #,
REI9+1gZ AW,
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Fig.2 Serum levels after oral administration of Table 3 Serum levels after oral administration of
BAPC, AMPC and ABPC in mice ‘ BAPC, AMPC and ABPC in mice
ICR mouse 4W 3 B.W. 18~19g .
:;: (Lmg/mouse) Dres ™ smin | 15 | 30 | e | 120
BAPC 17.0 16.5 11.5 5.6 2.05
AMPC 1.65 | 8.0 6.6 4.9 2.9
ABPC 1.22 2.4 5.7 1. 42 0. 95

(ug/ml)
Doses : AMPC 1mg/0.3ml

ABPC 1mg/0.2ml
BAPC 1mg/0.2ml
values by BAPC are given as ABPC

Concentration (ug/ml)

Area under the concentration curve

Drug Area
BAPC 17.152
0 05 1 13 AMPC 12.373
Time (hours) ABPC 5.279

1) Kby (Fig. 3, Table 4)

ABPC, AMPCICRMTH B E.coli No.70, 57, 85% MOKRERKETIZ, MICHICHMIL, 1/2828 » EDso
THEBRTIE, EDsof D8 T, BAPCIZABPC & 2 {E%RLT\2%, ABPC, AMPCIZE#T#H3 E.coli
EMSH1/4DIBIEDMICHH L, AMPCEDHETIZ No.93, 52(kDERTIZ 3K & LEHTH o 1=,

12IZERE TH DM, E.coli No.70, 8580 mucin i 2) 17 NI FEMRY(Fig. 4, Table 5)
H.influenzae 1377 ZiZ%t 9 % virulence 2555<, 4
Fig.3 Comparison of in vitro and in vivo activity BOEBRLT Cmucin SN0 AREHEE S

Bz ntN, SMEICBAPCA Lo LY

D2HEVBNI ENELBHEEZSNS,

E.coli No. 52
. No.57 No.85 | No.93, | .43 %, BAPCDEDsofli, ABPCOZN DY
1001 o/ $=2=3 1/255#11/40, AMPCO 2 h & FfREH S
— 25} 10%ml --e-e M1/100MICH LTV S,
Bool oo | T . 3) EREE MR E 7 215135 AM
1) - 10%/ml B (Fig.5, Table 6)
S 1.56f —
! Rie®E UTE. coli C-11%k%2R V1=, &
0 19 MU TRBE?Y 2 £ BOERTH,
BAPC i3 AMPC & EJ#2f, ABPC & v 21852
20 RO macin ! 7 Lid T ! BEENIEDsofi &R L TL 225, & mERHAHS
g A g 2 BEDL/10BEICHD U2 2 T3, BA
§ 2ol without mucin, g 2 PCi3AMPC, ABPC4& Y b 245 L1 F ol
\: ; Z 1zEDsofi 2R L TV 3,
; 2 g BED S 127 2ERRIIC 51 508
8 % ? i3, 2KEUTARBRENHBS, BAPCIZ
g g o2 # &V ENLHMRERLTEY, 0
, % j ; | BRNETIF & L TBAPCO i thill i 24t
[SRNS IR S O OY oY ©
SEEEE: EEpigtbgge B, ARRRDECDZEBITU, K

WEZ7Z GEEZYR) ICKX, BAPCO
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Table 4 Protecting effect of BAPC, AMPC and ABPC

Challenge MLD MIC( ug/ml) EDso
Organism ose Mucin Drug
(cells/mouse) | (cells/mouse) : 108 108 (mg/mouse)
E.coli | No.70 BAPC 25 312 | (0.18-%.58)
1. 06 X10° 3.10X10? + |aMpc 25 6.25 | 0 s0-33. 10
ABPC| 25 3.12 | (0.27-5%.09)
BAPC 25 3.12 | (93992 1)
4.30X10° 6. 20X 10 - | AMPC 25 6.25 | 0. 4029
ABPC 25 3.12 | s l2 9
No. 57 BAPC 12.5 L56 | (0.16-70.33)
4.30X10° 4.16X10? + | AMPC 12.5 1.56 | 0.13-23 33
ABPC 12.5 1.56 | (0.19:23. 39
BAPC 12.5 1.56 | 0.38-%.1)
5.76X 10 1.66X10° - | AMPC 12.5 1.56 | 0.15-%3.3)
ABPC 12.5 1.56 | (1.5 4
No. 85 BAPC| 25 3.12 | 0,240 55)
1.06X10° 3.10X10? + | AMPC 25 6.25 | (0.%621. 0
ABPC 25 312 | (0. 65 1.8
BAPC 25 3.12 | .40 )
4.30X10° 6.20X107 — |AaMPC| 25 6.25 | 089
ABPC 25 312 | q..k8
No. 93 BAPC 50 25 >20
3.75X10¢ 3.06X10¢ + | AMPC| 100 100 >20
ABPC| 50 25 >20
BAPC 50 25 >20
1.50X10° 4.68X107 - |amMPc| 100 | 100 >20
ABPC 50 25 >20
No. 52 BAPC | 1,600 800 >20
2.19X10¢ 3.91X10° + | AMPC| 1,600 | 800 >20
ABPC | 1,600 800 >20
BAPC| 1,600 | 800 >20
4.38X10° 4.50X107 — | amPc| 1,600 | 800 >20
ABPC | 1,600 | 800 >20
EDsoflAM0) 2 #1IC 1B L/ 0 Z 13, S AKH, St INSOEMRH S, BAPCII MATREEBHDDT &
DIETURBAOARBETORER TIE, &< IChildh I2& > TABPCOEHEMEZ ¢ 2 RMTH D Z L &2
RENBAZEIAHTHIEEAOND, HEN, &L ICERBRLEORKE mihiRE & OB

HEEIZE S A BN,
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Fig.4 Comparison of in vitro and in vivo activity Fig.5 Comparison of in vivo activity with neutropenic mice
H.influenzae Normal Neutropenic
O L 10Yml
No. 29 No.3 No.1 6086-P Eo, Bl = em——g -————-0
100} --aq -—a -—e-e [
b 0%l \ \ © 0.78F
25k 10%ml \\ \ s - 10%/ml
3 ” ‘ [ e o
6. 25 -
I o
LS6F 107 16.0

MIC pg/ml

EDso mg/mouse

EDso mg/mouse

77

% /
7 7
n
% |
% %
En

- g
é E § é E § g E § g § E g:::;::ge ;trlin E.coli .C-ll
292 392 g9 592 ge dose  8.0X10%mouse
Table 5 Protecting effect of BAPC, AMPC and ABPC
Challenge . MLD MIC ( pg/ml) EDso
Organism dose Mucin Drug
. ( cells/mouse) | ( cella/mouse) 10® 108 (‘mg/monse)
H. influenzae | No.29 - BAPC 6.25 3.12 (0. 1‘5)—5: 9)
4.11X107 | 2.50X107 + |AMPC| 125 3.12 | 0.4% 8,
ABPC 6.25 312 | 0% )
No.3 BAPC | >100 019 | .05,
2.63X10" |' 1.50X10° | + [AMPC| 25 0.39 | 0 4335 66)
i ABPC|>100 | s0.19 | .52 5,
No.1 BAPC| 100 S 0.19 | g 0002 1)
3.00X10° | 2.32X10° | + |AMPC| 125 | <019 | o 24,
ABPC| 100 |=0.19 [, %% ,
6086-P BAPC | >100 12.5 >20
9. 63X10° 8.50X10° + AMPC | >100 12.5 >20

ABPC | >100 12.5 >20
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Table 6 Protecting effect in neutropenic mice

. Challenge MLD
Organism dose
( cells/mouse) | ( cells/mouse)

Mucin Drug’

MIC (ug/ml) EDso
10° | 108 | (mg/mouse)

E.coli | C-11

8.0X10® 3.0x10®

BAPC| 625 { 0.78
AMPC | 6.25 | 0.78 | ( 37-% 17
ABPC| 6.25 | 0.78 | 3 8-41.4)
BAPC| 6.25 | 0.78 |% o%4 0
AMPC| 6.25 | 0.78 |% 27 %s. &)

. 3.0
(1.80—5.01)

* Neutropenic mice by Cyclophosphamide

t ST

ABPC DIZATIVEASKTHIBEOR=S ) K
BAPC D #ifi% 6% %, ABPC, AMPC' & HuBMAT L
T=RER, in vivo MIMIERICE W T, BAPCHHENT W
BIEMURALS, TOREINMTBEDBHE THY,
BAPCOY — 7{#i3, AMPC® 2 & ABPCM3{5T#
ol TOBRIZ, ERMAMBKRELETT R ERA N
RSB ICBELTLRIA NI,

* 16
ABPC| 6.25 | 0.78 |% 91232 2)

rym

X m
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SERUM LEVEL AND PROTECTING EFFECT AGAINST
EXPERIMENTAL INFECTION WITH BACAMPICILLIN

KENJI KAwASAKI, KANEO SEKIGUCHI, MASATOSHI OGAWA,
AKIYOSHI Tsuji, YASUKO KANEKO and SACHIKO GOTO

Department of Microbiology, Toho University, School of Medicine

Bacteriological examinations of bacampicillin, an esterized derivative of ABPC were performed in comparison with

ABPC and AMPC.

Bacampicillin showed an excellent antibacterial effect in vivo because of its high serum level.
The peak serum level with bacampicillin was twice as high as AMPC, and three times as high as ABPC.
This excellent in vivo antibacterial effect was also confirmed by its protecting effect against experimental infection

in neutropenic mice.



