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Lenampicillin (KBT-1585) 2R3 % I S HY3%{f

EHRE-RBIEH B -5 FELE
RIERAE - Bk

Ampicillin (ABPC) o prodrug T& % Lenampicillin (KBT-1585, LAPC) 2[4 % # I /I
{fiz>vT, ABPC, Bacampicillin (BAPC) ¥ Xt} Talampicillin (TAPC) % tt#EEme LR

fIicv, BT DX S kelieifico

1. Esterase f®japic> KBT-1585 % AT, ERIRAEE6 EREICO\VT, in vitro LN ZRFT
LickZ b, ABPC X h#&F4 Y, TAPC iziFR&ETH b, BAPC X h i3BEh T,

2. HEANCRITHRAFOEE T OWTHRETLmE & 5, Staphylococcus aureus TiIELHh pH,
EMiERN. EBEE 0SS 2F, Escherichia coli Ti3, WFNOEELIFLAEZT VT

EHBRD LRI,

3. < RAERAMEEARLEEICNT 5 KBT-1585 QAR TIE, ABPC tIiZiFRIEMHET
BENh Tk Y, BAPC, TAPC X V4% TWWit, EITHRMERGYETIE, KBT-1585 o%hRix, BA-
PC L 3ERSE»ETFEN, ABPC X h iZEAL»ITEN TV, IERERRYSE T, BAPC X1

%b, ABPC X W ffEh T\ i,

4. Rifr=w 2 EWT, KBT-1585 $%54%, ABPC OB TIC oW TR LIzE 25, AB-
PCxodboX W fTHIZRIFTSH » 723, BAPC, TAPC X h H B> -7

Lenampicillin (KBT-1585) i3 stk Rt BRI
FCE W THARKR Sz Ampicillin (ABPC) @ prodrug ¢
bb, {t¥4i1x (5-methyl-2-oxo-1, 3-dioxolen-4-yl)
methyl-(2S, 5R, 6 R)-6-[(R)-2-amino-2-phenylaceta-
mido]-3, 3-dimethyl-7-oxo-4-thia~1-azabicyclo [3, 2,0]
heptane-2-carboxylatebydrochloride, % F3 CzH2;N;0;
S-HCL #F2497.95 DEEL VW LEEEEROPHERTH
b, WER% Fig. 1 KiRL 7, %D ABPCo prodrug
“C & % Pivampicillin, Bacampicillin (BAPC), Talampicillin
(TAPC) ¥ ABPC2 fI @ carboxyl B+ 3 RERTF
CEBRERTFHEEZ S LE D double ester ¢ % % A
KBT-1585 13 x DAL B ICIRRREFHBREAT D LV 5 HMR
REERZHL, ok KBT-1585 114tk d ABPCo
prodrug @ X 5 i aldehyde k2 R+ 5 2 L, T’
BERIZE VT, EHLn i ABPC & KAWHE C b % acetoin
whnkafxh, ABPC L LTHEH 2R T,

%z ¢4 ME, ABPC, BAPC? 3 XUt TAPC® % it#
e LT, KBT-1585 icf 3 2 M ¥ MicowT

Fig. 1 Chemical structure of KBT-1585

COO—CHz—(;:(%—CHs

0. A CH; O O
NHz-HCl N—N"{ Y o
T T HYven,
C-CONHI1} S )

H H H

BT RDOTHRET 50
I. RBM#HS KCRBRAE

1. (EAEK

BEIRHsk D Staphylococcus aureus 41%k, Streptococ-
cus pneumoniae 1Rk, Streptococcus pyogenes 20 ¥x,
Escherichia coli 42 ¥k, Klebsiella pneumoniae 42 #x,
Proteus mirabilis 31 ¥kis X O° Haemophilus influenzae
40BRZ BER L 7o

2. EREW

KBT-1585 (Ampicillin & L TDJ1ffi 670 pg/mg),
Ampicillin (ABPC; Ji/fi 875 pg/mg), Bacampicillin (BA
PC; Ampicillin & LCD Hfi 670 pg/mg) 35 X V¥ Tala-
mpicillin (TAPC; Ampicillin & LT J){ff 652 pg/mg)
DOWTFNSITHRELEFR L, 7x¥k in vitro FLEAH
FE DM, % prodrug 1 esterase QR Z{T70bis\VWWTHW
7o

3. RBREMEIED

AERICBEME T 1 2 VEECRID, Bl ERE
7 4 A7 B R 2BV, ARLEFRE¥SRZ
MBIEEY CHEL TFTR 5750 7R3 Streptococcus &
13 10% Bkt k%, H. influenzae 3 3 9% Bacto-
Fildes enrichment (Difco) # & A 7KW T 1+ & 7 Ftk
2105 = AV pal

4. HENCRETHREFOLE
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RENCRETEEN pH, BOERNR XCEERR
DOEEOWT, S. aureus 53X E. coli £ 10 Bk%
WEREE LT, BRZET 1+ A7 AE AV 2 ERFR
TR X D REPRATIE - 70

5. BEEAER

EESA 2 vE (=9 24) THIEE LR E. coli
444 FRETIE L, PP ETIRE SEEE L,
COEWE R THIRL, #9 10°cells/m] 1 81,
FREDIRECILD X 5 EMAIRML, LA B # 24
7, BEEEICAEREREIE L,

6. < v AEBRHMEEENRERRE T S AR R

BEARYEF LIV, S. aureus SwmitH, S. pneu-
moniaelll, E. coli KC-14, E. coli 444 }5 X 1" K. pneu-
moniae KC-1 A\ ico WTFhd —HEEEE > EE S
142 VEMTHIRL, S. pneumoniae DIHLDEIRIL, 6
% hog gastric mucin (Orthana Kemisk Fabrik A/S) &
EZBRA LT, LOWWE 1F 101D Std-ddY T
<A (17~18g) ODOEENIEREL, KY:2RHE
1, WEKTHEBLEDE R OR 5L, £0
%, BENEFEOBEESICT AR B E 2 T
\», LirceFieLD-WiLcoxon # 12X b EDs {EXEH
Lo SHRERRE=Y ZXAVT, RMkE54%OMEH
B X ORI R ABPC J2BE 1z D\ T, Bacillus subtilis
ATCC 6633 ZHREH & T 57 /E Paper disc #ki X b #|
ERITIL T

7. SEEREY ETTHERERECGLE T D IAREIR

E. coli 444 ¥} X% P. mivabilis 434 ¥ @71 =2 v
BT - R, MEHTHRRL, BEY 0X 5K,
BRRENCEE LBIEREREI o, HEE 4R
®Be, £EMEEORE LSREE R L BECHHET
L, bomogenize %%, LBWBBIELZTR 70 TR
Wi 54, ABPC OBANETERTT 50, BE~
v A FEMmEI% 5%, BhE% bomogenize L, ZEWDIR
BE% {#JE Paper disc 2z X D BIEETTR - 70

8. EERAITIRIREGUAE B IAREIR

K. pneumonice B-54 (RIGARZEZHANEHARE B
BHE) L BERE (= v A1) TREEEL, ¥
B4 2 VIR S, BERY 0 X 5, HBESE
TR, MBEXRTISKM%KK, ¥z 1ERAOKSL,
ARl % B ASICHEH L, homogenize %, B
BRITIC 70 LIS, ABPC OIfiNIET 2R
T 5D RS~ v AR Ik 5%, Il#% bomoge-
nize U, FWIRE%EE Paper disc pkic X  BIE 21T
%o o

1. % 8 & 2

1. ERIRSBEkkiT A 5 BREMBIE

PEIREED S. aureus 40k, S. pyogenes 20 kk, E.
coli 40 Bk, K. pneumoniae 40 £k, P. mirabilis 30 fkis
X O H. influenzae 40 ¥R 5&Z%E (BHESH)
ZFig. 2~TWR LT, Ik ThbiiEREE 10%ells/
ml ORFETH 5o

a) S. auveus DIPE

Fig. 2 ikt X 5ic, KBT-1585 OEZH ¥ — 7 1%
0.05 3 XU 0.39 pg/ml, ABPC % <0.05 3 X T 0.39
rg/ml OWFh iR L, KBT-1585 OHiE N
iX, ABPC X W EFH » T\wiops, TAPC &i3iFR&
Tdhh, BAPC X hFEh T\,

Fig. 2 Sensitivity distribution of clinical isolates

S.aureus 40 strains

(=3
(=]
1

(%)

1 —
E /”/ "r,/
8 5801 VY eV’
o 4 / / —KBT-1585
S 60 _ 2 __/ ---- ABPC
= Ve -
3.'5 ’,/-- / —-—BAPC
° =40+ / —--—TAPC
Z@ / /
-L; 20} /
E /
3 0 {1 4 TS TR T SR T B B |
Q 1
<0.050.05 0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >100
MIC (ug/ml)

b) S. pyogenes D4
Fig. 3 WRT X 5z, KBT-1585 3 X 8 ABPC DK
FHEY — 713, =0.025 pg/m]l, TAPC 3 X 0 BAPC 11
0.05 pg/ml Tép Y, KBT-1585 | ABPC L[FEZETH
b, TAPC, BAPC X b BhHiE %R LT,
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c) E. coli D&

Fig. 4 iwRT X 51, KBT-1585 OREEH © — 71
6.25 3 X ° >100 pg/ml, ABPC X 3.13 & X 0t >100
pg/ml OWFhb Kt a R L, KBT-1585 O
¥, ABPC X DEHEFLH - TS, TAPC L iziFfmas
THH, BAPC X D Bh T\, FVThoXEois
£, $1/s OB >100 ug/ml OFtERR L T W
720

d) K. pneumoniae DIFL
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Fig. 4 Sensitivity distribution of clinical isolates

E.coli 40 strains
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PC ORZM ¥ — 7 1%, 50 pg/ml, BAPC i >100ug/ml
Thh, KBT-1585 OHiE 3, ABPC, TAPC Xy #&
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THER DFEL TV,

Fig. 5 Sensitivity distribution of clinical isolates

K.pneumoniae 40 strains
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e) P. mirabilis OIFE
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Fig. 8 Effect of medium pH on the antibacterial

Fig. 6 Sensitivity distribution of clinical isolates
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f) H. influenzae DL

Fig. 7 wFRT X 5ic KBT-1585 % X O* TAPC D%
24— 7% 0.39 pg/ml, ABPC % 0.2 pg/ml, TAPC
V% 1.56 pg/ml TdhH b, KBT-1585 OHiEi ik ABPC
XD EFL - TS, TAPC LR TH Y, BAPCX
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Fig. 7 Sensitivity distribution of clinical isolates
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activity of KBT-1585 and other penicillins
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RETiE pH, BMiERm, EEFEEoBECoWnwT ¥ pH D& Cl1, S. aureus D4, KBT-1585,
BT LckER% Fig. 8 ~13 WWR L7, 7r¥sigih pH, BAPC XU TAPC Cix7 4% YV AICHE NIHB LERET
BEmFRMORITIC I T HERHRIL 108cells/ml » L 50K LT, ABPC TIiRTE ALEEINE» 57,
o E. coli 034 KBT-1585 133 & A K EER»Z T

Fig. 9 Effect of medium pH on the antibacterial activity of KBT-1585 and other penicillins
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Fig. 10 Effect of serum concentration on the antibacterial activity of KBT-1585 and other penicillins
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Fig. 11 Effect of serum concentration on the antibacterial activity of KBT- 1585 and other penicillins
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Fig. 12 Effect of inoculum size on the antibacterial activity of KBT-1585 and other penicillins
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D LT, hEMOHE, HETHEL%F, ABPC,
TAPC 127 4% V{lT, BAPC VIERHARIT & THE
PET T 2EMICDH - 7o BMERMOE 8 T 13, S.
aureus Oi4A, KBT-1585 X, 10% IR CiiH/NEBE
IEIREE (MIC) OZEENFIT E A LRD LRI, 25%
TRASKEELZY, BN RAROENTDH -7,
ABPC TV¥10% HINCH VT HEE 255 2 & H5E
whhiz, E. coli O, KBT-1585 i iigiRino
a1z AEZTT, ABPC, TAPC 3£ FHE Y213,
SInE DI, B AMMET Liz, ¥ 7#BAPC T
V3102 O MIHERM I X D PENBE K R B EMCH -
7co BEHBOZETIX, S. aureus DIFPL, VThD
EWMAEEOHEINC XY, TOHEMNMIET T 5EMAIC
H o7, E. coi DL, BEALEREEORE
%U’tﬁ?ﬁ‘o 720

3. HMEERRR

E. coli i3t EERNR 2R LR % Fig.

Fig. 14 Effect of KBT-1585 and ABPC on the viability
of E. coli 444

9 r_ KBT-1585 1.561g/ml . ABPC
8 Control
E g
v
e 6
3 1.56ug/ml
L&) 5 L
2
< 4+ L
s
« 3 -
=
w 2+ L 6.25
=
1+ L
1 1 1 L 1 1
0 1 2 4 0 1 2 4

Incubation time(hr.)

14 7% L 7o ABPC 1.56 pg/ml O CIXESEI T
o7k, 3.13 pg/ml LU EDIERIRE CII 3 EIrE B s
BObNhi, L Linhs KBT-1585 ¢y 1.56~3.13
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pe/ml ERTIE & A LRBERBED 5 hf, 6.25
pe/ml fEA T, 1EM 4 RBCARKDOBS S HTH
R LT,

4. = v AERWIEENRGYE T B ARSI R

a) S. aureus FRYE T B IARREE

S. aureus SMITH ERGHEICKTT DIAESNEIC O W T
SR T o s % Table 1 1Z7R L7, KBT-1585 %5
X vt ABPC @ EDj, 1% 0.0095 mg/mouse, BAPC 3
0.0032 mg/mouse, TAPC % 0.0048 mg/mouse ‘T 1,
KBT-1585 o%h&Eix ABPC L FZ T4 b, BAPC, TA-
PC T2 ~3fFSH - T,
Table 1 Therapeutic efficacy of KBT-1585, ABPC, BAPC

and TAPC on experimental infection
with S. aureus SMITH

Challenge MIC(s.g/ml) .

Drug (cells/mouse) of ABPC EDso(mg/mouse)
KBT-1585 0.0095(0.007~0.013)*
ABPC 1.0 x 108 0.0095(0.007~0.013)*

0.05 e —
BAPC (15LDso) 0.0032(0.003~0.004)*
TAPC 0.0048(0.004 ~0.006)*

*95%;confidence limits

b) S. pneumoniae KYLGE T T B IAEINE

S. pneumoniae M JRYHE T 5 IERFIRITOWVT
BETRFTIR - 7of R % Table2 125k L7, KBT-1585
EDso 1% 0.062 mg/mouse, ABPC /i 0. 068 mg/mouse,
BAPC ¥ X U8 TAPC 41 0.011 mg/mouse T 1, KBT
-1585 o%hFix ABPC L[@%Tdh v, BAPC, TAPC i
AL 5Tz,

Table 2 Therapeutic efficacy of KBT-1585, ABPC,

BAPC and TAPC on experimental infection
with S. prermoniae 1l

Challenge MIC(rg 'ml) . P
Drug (cells/mouse) [of ABPC EDso(mg/mouse)
KBT-1585 0.062(0.040~0.090)*
ABPC 1.8x10° 0.068(0.049~0.095)*
0.025
BAPC (55LDso) 0.011(0.008~0.016)*
TAPC 0.011(0.008~0.016)*

*95%confidence limits

c) E. coli BRYE TR HIAFRIE
E. coli KC-14 RYYEIC T BIEFSNRIT OV TRET

BfT7e o FcfER% Table 3 TR L7z, KBT-1585 25Xk
UABPC @ ED;, 13 0.56 mg/mouse, BAPC ¥ 0.48 mg/
mouse, TAPC |3 0.42 mg/mouse T&» Y, KBT-1585
DR ABPC LRI&ETH -7

E. coli 444 BRYYE 5T DIARBI RIS OV TRET 24T
78 5 7cfER% Table 4 TR U7, BRYEE 100LDs, 35
X W 10,000 LDy, i KBT-1585 o EDsy iz 2%
v 0.40, 1.70 mg/mouse, ABPC % 0.56, 3.20mg/
mouse, BAPC % 0.28, 1.40 mg/mouse, TAPC }10.19,
1.05mg/mouse THhH, WThoEEOEESDL, KBT-
1585 o%hRix ABPC X h #F#h, BAPC, TAPC X
DETE - T

Table 3 Therapeutic efficacy of KBT-1585, ABPC

BAPC and TAPC on experimental infection
with E. coli KC-14

Challenge MIC(..g/ml) . ;

Drug | Cells/mouse) | of ABPC | EDso(mg/mouse)
KBT-1585 0.56 (0.33~0.96)*
ABPC 2.4x10 0.56 (0.33~0.96)*

313
BAPC (100LDso) 0.48 (0.27~0.86)*
TAPC 0.42 (0.33~0.53)*

*95%, confidence limits

Table 4 Therapeutic efficacy of KBT-1585, ABPC
BAPC and TAPC on experimental infection
with E. coli 444

|
Challenge MiC(ug/mi)| . ,
Drug (cells/mouse) |of ARPC EDso(mg/ mouse)
KBT-1585 : 0.40 (0.23~0.69)*
- :
ABPC 1.3x107 g 0.56 (0.41~0.76)*
L 156 !
BAPC (100LDso) | | 0.28(0.26~0.31)*
TAPC 0.19 (0.13~0.28)*
KBT-1585 1.70 (1.10~ 2.64)*
ABPC 1.3x10° 3.20 (1.73~5.93)*
1.56
BAPC (10°LDso) 1.40 (0.90~2.17)*
TAPC 1.05 (0.80~1.38)*

*95%-confidence limits

EREBENBRREOHEEC W TR LAEE R »
Fig. 156 iR Lo WTFNDHEYpd, dose dependency o
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Fig. 15 Therapeutic efficacy of KBT-1585, ABPC and BAPC on number of bacteria in the
peritoneal cavity of mice infected with E. coli 444
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> HEERNZEERMSED L o 23, KBT-1585 Dif
£, 2mg/mouse ¥ 5T, BAPC Lt ZiERZEOHET
» b, 1mg/mouse 5T, BAPC W H~ETFHRI
£ 55, $98 KR EOFMIEIMHIAFRD Shvice

d) K. pneumoniae BYLEITHT T BIAHEIF

K. pneumoniae KC-1 RIYLSEIZxTT BIAERIRICD
WTRNRT » 7ckER% Table 5 iT7R L, KBT-
1585 ¢ EDso 13 0.66 mg/mouse, ABPC (% 1.10mg/
mouse, BAPC ¥ X t8 TAPC % 0.26 mg/mouse TH b,
KBT-1585 0%h#E iz ABPC X » Eh T\ 7-5%, BAPC,
TAPC TR » Tz,

Table 5 Therapeutic efficacy of KBT-1585, ABPC
BAPC and TAPC on experimental infection
with K. pneumoniae KC-1

Challenge MIC(ug/ml)

Drug | Cells/mouse)|of ABPC | EDsolmg/mouse)
KBT-1585 0.6 (0.42~1.04)*
ABPC 8.0 x 10° 1.10 (0.41~2.96)*

1.56
BAPC (200LDs0) 0.26 (0.14~0.48)*
TAPC 0.26 (0.20~0.35)*

*95%confidence limits

e) Mikk X OMEREPIR HBIREE

E. coli 444 [Rif= 7 ZE BT, EMIZEHOMER
XU ARE ABPC JREEIZ D\ T, Bioassay ik TH|
= L7-kkR% Fig 16, 17 KR L7, Fig 16 ICRT X
51z, MmiERE T KBT-1585 04, {53515 A%
ABPC L LT 7.5pg/ml O¥ —27 %KL, LK
/> L 60 %I 3.0pg/ml, 120 %1 1.5 pg/ml, 240 4
#120.6 pg/ml %R Lo ABPC DY~ 7 {HiZ 4.2 pg/

ml, BAPC 1 14.1 pg/ml, TAPCix 12.7 pg/ml T3
D, WIFh3REBH/ETH oo ZD X5 KBT-
1585 ¥ 5 M ABPC JBEix ABPC H-X, ¥~
7% X O TENR T\ 7223, BAPC, TAPC X
%o T 7z BEEEAIRH ABPC jREE T3, Fig. 17 i3
X 51T KBT-1585, BAPC, TAPC & % I10i% 31544
-7 %T7L, FnEh 4.3 pg/ml, 7.0 pg/ml 3 X %
8.1 ug/ml THY, ABPC TIX304HHCE—27D 1.5
pg/ml #7R Uiz, KBT-1585 ¢ Area Under the Curve
(AUC) 13 BAPC, TAPC X b ${&<, ABPC X h EW»
T ENED LI,

5.  FEEREY EITHEIRBEERGUE A B 1A E

a) BAEHOEIE

E. coli 35X P. mivabilis 1T X % ERBIRERGE
T DB OWTRIT LR % Fig. 18,19 kX
U* Table 6 TR L7z, BUKIEA 48 AR OB NE K%

Fig. 16 Serum levels after oral administration of

KBT-1585, ABPC, BAPC and TAPC in
mice infected wih E. coli 444
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Fig. 17
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Peritoneal exudate levels after oral admi-
nistration of KBT-1585, ABPC, BAPC
and TAPC in mice infected with E. coli

444
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Table 6 Effect of KBT-1585,ABPC and BAPC against
experimental urinary tract infections in mice

Organism Drug (I::I ;?ml) g:x);;:nouse)
KBT-1585 3.13 0.70
E. coli 444 ABPC 1.56 3.00
BAPC 6.25 1.80
KBT-1585 3.13 1.50
P. mirabilis 434 ABPC 1.56 3.00
BAPC 6.25 1.20

*Mice with kidney counted of less than 10* CFU/kidney
were regarded as “effective”, and EDso value was
estimated by LITCHFIELD-WILCOXSON method.

Fig. 18 Therapeutic efficacy of KBT-1585, ABPC and BAPC against
experimental urinary tract infection with E. coli 444 in mice
3.0X10° cells/mouse
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Fig. 19 Therapeutic efficacy of KBT-1585, ABPC and BAPC against experimental
urinary tract infecton with P. mirabilis 434 in mice
6.0X10° cells/mouse
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WIEHNE L Uicigd, E. coli EieTiz KBT-1585, 3
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Fig. 20 Kidney levels after oral administration
of KBT-1585, ABPC, BAPC and TAPC in
mice infected with E. coli 444
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Fig. 21 Therapeutic efficacy of KBT-1585, ABPC and BAPC on number of bacteria in
the lung of mice infected with K.pneumoniae B-54 by the aerosol method
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Fig. 22 Lung levels after oral administration of
KBT-1585, ABPC, BAPC and TAPC in
mice infected with K. pneumoniae B-54
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BACTERIOLOGICAL EVALUATION OF LENAMPICILLIN (KBT-1585)

Takesa1 NisHiNo, Yosuikl OBaNA and Teruo TANINO
Department of Microbiology, Kyoto Pharmaceutical University

The in vitro and in vivo activities of lenampicillin (KBT-1585), a new orally active ester derivative of am-
picillin, were compared with ampicillin (ABPC), bacampicillin (BAPC) and talampicillin (TAPC). The foll-
owing results were obtained.

1. In sensitivity test on clinical isolates, such as Staphylococcus aureus, Streptococcus pyogenes, Escheri-
chia coli, Klebsiclla pneumoniae, Proteus mirabilis and Haemophilus influenzae, the activities of KBT-
1585 were slightly inferior to those of ABPC and equivalent to those of TAPC, but they were superor to
those of BAPC.

2. The MICs of KBT-1585 against S. aureus were slightly affected by the pH of the medium, the addi-
tion of horse serum, and inoculum size, but they were hardly affected in E. coli.

3. As for the therapeutic effect in experimental intraperitoneal infections in mice, that of KBT—1585 was
equivalent or slightly superior to that of ABPC, but they were inferior to that of BAPC and TAPC. In ex-
perimental urinary tract infections in mice, KBT-1585 was equivalent or slightly superior to BAPC and
undoubtedly superior to ABPC. In experimental respiratory infection in mice, KBT-1585 was inferior to BAPC,
but superior to ABPC.

4. The pharmacokinetics of KBT-1585 were investigated in infected mice. The absorption of KBT-1585
was superior to that of ABPC, but inferior to that of BAPC and TAPC.



