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Lenampicillin hydrochloride (KBT-1585) i X O\ Do
ZRRMECET 2%

EEFHE-EHHETF FEXLE - FRRE
R)BFAM YV Y —F v 2 —TEBEREFR
AE B 141 &
iﬁ‘ﬁﬁki&%‘&}éuumnﬁﬁ
RIS
ERESKASHEWMER

Lenampicillin hydrochloride (KBT-1585, LAPC) 3 X ¢ diacetyl, acetoin, 2, 3-butanediol D%
BRI OWTRET L, ROBEREER.

1. MEZAV5EREERER : KBT-1585 122>\ T S. typhimurium TA100 35 X 0° TA 98T
xf U CTH&® 5,000 pg/plate, TA1535 ¥ X ° TA 1538 iZxfL T 50 ug/plate, TA 1537 Tt LT
VX 10 pg/plate, X 5T E. coli WP 2 uvrA Tkt L TiX 50 pg/plate DiEEET, preincubation #kiT
X DIRFT L7ch3, S-9 mix I S CIERMOThIZ SV THERREIIED bhish 7,

diacetyl, acetoin 3 XX 2, 3-butanediol X 1 ~ 5,000 ug/plate DIRE TLEIKRIZXT L plate ¥
X DRRET L3, S-9 mix EIRIMOKHTEREREITZRD SNEh, -7

2. =UREAVL/IMIRER : KBT-1585 & diacetyl #» Bi[Eld X OF 4 EEGRE QX5 L1oAs,
LM D LYt FRMER OEEE KBT-1585 0 4 ElE#I% 5 % X OF diacetyl @ 1,200, 2,400 3
XUt 300x4 mg/kg FHTEELZTRT D OPHA SN, HHRME L d/MLOHBIRBEICIINTER
BLOBMIABENRALNIL 5T,

D EoggRic X b, KBT-1585 ¥ X X diacetyl, acetoin, 2, 3-butanediol {IHE XT3 % RAZE
BEFREEERTRIRVIDEEZOND,

%7z, KBT-1585 & X O* diacetyl 13~ v A BB L TREOHFLZ T T AN TR E
Nids, IERESBD LNV YD, ERCET L REREREFRERAIEVIOLELDN

o

(5-Methyl-2-oxo-1, 3-dioxolen-4-yl) methyl-D-a- RLEIS5KR, BORSZKELE» LOBRILERTER
aminobenzyl penicillinate hydrochloride (Lenampicillin STk REZY, EEPCREEERE2E T 5
hydrochloride, KBT-1585) i @#itk R &t F v T Ampicillin %4 U % & & 3 iT, ester-moiety T %
Ampicillin 0B VWILBBEESB LN LHEA L LTHE oxodioxolenyl ZE D M4 & LT, acetoin 3 X 2, 3-
Thi Ampicillin D% 0 prodrug T % %, AHI2Figl butanediol B RHEXh Twv 3,

Fig. 1 Metabolic pathway of KBT-1585

0
éII CO: OHO O O
QCHCON SCi: - of o 2" ABPC 4 |CHe=C- & ony = cH—C-8-CHs
3
NH: OI——( COOCHz~ —¢-CHs
KBT-1585 2-Hydroxy-3-oxo- Diacetyl
butene
OH O OH OH
— CHo—CH—&— cHy——=CHi— CH—CH~CHs

Acetoin . 2,3-Butanediol



154 CHEMOTHERAPY

+:OV. 1984

EBHIT, Fv PFKREI R~ & © incubation i€ X
% in vitro RERTIEXA B AP E LT diacetyl BB
ThTwb,

KBT-1585 o £LERX 2 W TIX, A, HEAER XU
BEE, LMRBRBTRbATEY, FACKELE
HFRRRZEBDLN TRV,
4SE, ZLUERRO—F L LT KBT-1585 ¥ X UF ester-
moiety DERBMOLERFEE S AMEs DHFED KX VR
H¥ s L Ebic, KBT-1585 ¥ X U¢ diacetyl koW
WBNERREEMLADOT, XORREBET 5o

L ZBRHHS LUHE

1. #HRWESIOCHRIE

KBT-1585, diacetyl, acetoin 35 X TX 2, 3-butanediol %
EHRR S EMARR L DV AF Lz,

%3, acetoin IRKEMRID, REBITIIKICHERFE,
R IT acetoin (T ZEHT B acetoin dimer Z 4 Lz,

TEMETIEWE & L Tit 4-nitroquinoline-N-oxide (F1
Je4i%), 9-aminoacridine hydrochloride (Aldrich), N-
ethyl-N’-nitro-N-nitrosoguanidine (3:3H{t%), sodium
azide (FNYeHiZE), 2-aminoanthracene (FIYEHEZE), Mi-
tomycin CCMMC, {#HFREE) &MV ico

2. WMEZAVAERZERNR

1) #HRIWEOHAN

FHBWE IR EREKCIERL, 5,000 £g/0. 1ml
BrANL, FRUTOREOREBRIIFRET X
UEEE ) Lo

2) ARAWEHK

HEAERTH D Salmonella typhimurium TA 100, TA
98, TA 1535, TA 1537, TA 1538 X 1980 i E L4
SRERFT X 0, % 7= Escherichia coli WP2uvrA I 19804
CHERA¥ER¥MAAL I FE5E2R T ThHOE
Bevd, Ef%iBuR0.8ml iz S. typhimurium OIFAL Di-
methyl sulfoxide %, E. coli D34 1x 50 w/w% Glycerol
% 0.07ml INXTFSATAART 2V THEL, —80
°C itffFE L

=RERREIZIX Nutrient-Broth (OXOID) HEshicHEH L,
37°C © M4RFROIRBEEE L TRV 7o

RERFOBEICOWTIE, 73/ BERY, RIVER
Fik, BER fa ftk s X OCEFIFHERF R-factor 75
2 3 F OB ¥ OBAME R L

3) S-9mix

S-9 1%, 7i@fi3o Crj:CD (SD) %if7 » + C(F3H
hE 192.5 £ 7.98, BAFv—AA - Y-=) T 30
mg/kg @ phenobarbital % NI 5#%, 5T 2, 3,
4 BB, 60mg/kg %5 LT, 80mg/kg O 5,
6-benzoflabone % 3 B Bici&k5 L, ®iZ5 OB A IZH

HUZH@E» ORI DO (F Y=V ELER) »
Fwvize . g

S-9mix 1%, S-9mix FAD cofactor (F Y = v 2 ¢
) %FH/KTHAE, millipore filter (HA type) Tiiia
W U7cts, BREATICS-9 2% THR Uity S-9myx
}& 1ml fiz S-9 0.1 ml, MgCl; 8 umol, KCI 33 smol,
G-6-P 5pmol, NADH 4 gmol, NADPH 4 pmol, Na-
Y VERIEER 100 pmol 2 & A T3,

4) i

RO N2 — RRRFAREHE, VoceL-Bonser £/
BEMEC S va-2R 2%, HREX REEX) 1.5%0
EET B L5 ThThBERIBERES L, Th
ZER 90mm O y HKREEh7z¥ v — v (Faleon, 1001
type) AEL, EHLERTERE LicdDRAWE,

} v 77 # —Vvx Bacto-Agar (DIFCO) 0.6 w/w% %
XU NaCl 0.5 w/w% OEIETHRL, BEXIHE
L7zd Dic, S. typhimurium D343 0.5 mmol L-histj-
dine & 0.5mmol L-biotin D7kigWi %, E. coli DA
0.5mmol L-tryptophan JKiA¥i% millipore filter (HA
type) THEHE L%, 10:1 OEATRALTAY
ko

5) HEBFE

RARRERRRE T L TAFRERZRTIRED LS
1% 5,000 pg/plate % RIRE LT, 8 XRERRE L1

FntiR & U OIS IR 3 X BB IR % Bl i
2o

KBT-1585 {3 preincubation 3%\ C, RMIEHIL
T EBRVWEE (S-9 mix LI 7 & RMERL
T X 5354 (S5-9 mix FHN) TEML, diacetyl, acetoin,
2, 3-butanediol i¥plate ¥EIC XD S-9 mix EIRMOLH
CEflie |

Thbb, RERREC O REBK 0.1ml, @ 0.1
molNa- Y vEREGHE (PH 7.4) &5\ i S-9 mix 0.5
ml, ¥ XU @M% 0.1 ml dJFiZHn X, preincubation
HEDEAVE 37°C T 20 /R preincubation #1775 -7
WWThy 77H—2ml M TRALEDDL, &Y
7N a— AERFREN L2 ¥ 25F, 37°C T 48Rk
BB Lo RREOEFME ORITIZ 100 fEOBRMET
Clown OAFRBEZHET 52 LT XD FN, plate £
TONHBWORFIRRMICHE LI, BRER=m=
— KDL, KRBT &I 3 KROFREHERAV,
% OFlEEZKDI,

3. =Y REAVI/MIRAR

1) HREW )

78# D Crj: CD-1 (ICR) Fift<=w 2 (BEF+—

LR - Yo3=) HEIR 22+1°C, BB 55+5% O&HT
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CLEMTHEAT LS, 1HSTEL TRERCHL
fro RERBAIARE DIKEIE 33.3~37.88 THoto HE
PR ERER (NMF, 4V =v 2 VB8R X 00k
k% HHCERRE ®,

2) #HE5E, HEMMI X OKE

KBT-1585 i3 LDsofEl (8,295 mg/kg, p. o) 1T iS4
L% 8,000 mg/kg BEARZ L L, AT 4,000, 2,000,
1,000 mg/kg D4 HEFEL, ThLhBEERE L,
%7z, 1,000mg/kg 2 24 ReRERARR T 4 EEGERE Lt

1BERIRHR T oo SOHIBEEE LTHE GREAO

ZHERS UcB LB ERE LT MMC 2mg/kg %

BEEE L2l ikd 720

diacetyl oWTd KBT-1585 & [t/ HEE TR
ERITIE oo BEURS5EEIE2, 400(LDs, : 2,408mg/kg,
p.0.)?, 1,200, 600, 300 mg/kg %, 4 EEGHIZRES5EEL
LT 300mg/kg %25%\F, X5RKBHEANRBE GEEK)
&t BEE (MMC, 2mg/kg) & Lo

THBRWEE L 0.1 ml/108 (KE L 755 X 5 FRTR
LTERBUE Y VF - TEAKE L, MMC i3l
N5 Lo

3) BEAER

HRgE#E T, &5 30 RM%K, T4 EEGEE

Table 1 Revertant mutation test on KBT-1585 in bacterial strains in the absence or presence of S-9

No. of revertant colonies per plate®
Test substance c&;gtl?ttgn T:;;;—palr ;f:s;:tion‘jv ;yzpe Frame shift type
uvrA TA98 TA1537 TA1538
a4 -+ - 4+ | = o+ = 4+ - 4+
Vehicle control
(Distiled water) 151 150 13 15 17 21 20 21 6 10 22 22
KBT-1585 0.005 - - - - 6 9 -
0.01 - 15 15 16 19 — 5 8 20 22
0.05 — 13 13 19 20 - 7 17 20 21
0.1 — 14 14 20 26 — 6 5 20 22
0.5 — 14 15 23 22 — 6 7 20 20
1 167 155 14 15 22 24 18 21 6 6 20 22
5 162 167 14 13 23 23 17 21 § 5 21 20
10 161 162 14 13 21 16 15 19 1* 1° 18 §
50 161 163 6* 1* 1* 0* 15 17 — 6% 0*
100 162 160 — - 16 20 — —
500 149 156 — — 14 18 — -
1,000 176 167 — - 16 20 — —
5,000 113* 120 — - 19 21 — —
4-Nitroquinoline-N 0.025 | 458 — — — — — -
-oxide 0.2 — — - 342 — — -
0.25 — — — - - 187 —
Sodium azide 0.5 — 135 — - — — -
9-Aminoacridine 80 - - — — 488 — —
N-Ethyl-N'"-nitro-N
2 - — 416 — — — —
-nitrosoguanidine
2-Aminoanthracene 0.5 — 465 — - — 229 — — 248
2 — — 143 — — — 160 -
80 - - — 411 - - —

*» . Growth inhibition of tester strain
a) : Absence of S-9 mix

b) : Presence of S-9 mix

: An average of 3 plates
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Table 2 Revertant mutation test on diacetyl, acgtoin and 2, 3-butanediol in bacterial strains in the absence of S-9

No. of revertant colonies-per plate®
Test substance C(oz;r:]r:ttio)n Base-pair substitutions type Frame shift type
‘TA100 TA1535 | WP2 uvrA TA98 TA1537 TA1538 °
Vehicle control «
(Distiled water) 160 1 = H ! 2
Diacetyl 1 175 9 21 4 7 15
5 174 1 26 ' 11 8 _16
10 179 0 2% | 6 13
50 164 10 30 14 6 16
100 182 18 32 14 5 17
500 214 10 29 17 9 20
1,000 202 12 29 12 10 23
5,000 0* 0* 26" 16° 0* 0*
Acetoin 1 173 14 18 17 5 14
5 182 11 22 18 6 19
10 177 10 17 14 4 16
50 165 18 26 16 10 23
100 156 11 30 15 7 23
500 164 14 25 17 6 17
1,000 174 13 27 17 8 20
5,000 177 - 13 26 17 12 20
2,3- Butanediol 1 153 11 17 24 10 19
' 5 179 VR ST 2 7 16
10 182 11 19 21 6 17
50 176 12 15 17 7 20
100 169 14 27 32 5 14
500 161 15 28 21 9 18
1,000 172 15 29 22 6 15
5,000 174 13 36 25 7 19
4-Nitroquinoline-N- 0.025 444 —_ —_ —_ - -
oxide 0.2 — — - 280 - -
0.25 - - - - - 156
Sodium azide 0.5 - 132 - — — -
9-Aminoacridine 80 - - - - 641 -
N-Ethyl-N' -nitro-N
-nitrosoguanidine 2 - N 478 B B -

» . Growth inhibition of tester strain
a) : An average of 3 plates
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SR TCREERS DD 24 RESIERZER L,

<V AZEHERACIVBRL-OL, KBRELHEL
L, KBBEMTRX b 45aFmiE (GIBCO) #£90.5ml i
ALTHRHE LBl &AL cEL B T £ D
7o o BiT 1,000pm, 5 SRR L L, LiBWERER,
ElbTHP B EERCERERLFRESE, £
D—HEEATA VI 7 RACRK L, EBTT—REE
# methanol T 5 SREIZE L, LK HIC 2.8% Giemsa
¥R TH 30 SREIGE Lo

4) 1EAXHEIE

fERY Y 1,000 BOSRMERMIREEEL, TOHD
IR B R EHE L, RRRICARMERAIT S
b 5 SRR MERDEIE & KD Iz

5) $AEtFRVMER

BEBLNBROFEEREIEL TR, MEET

2SR RMROEEG I ZEREEY AV, £&FRMIER
RO SYMF M BROEISTE STuDENT D t BERE % BV
7o
IL & B Bt #&

1. MEZAVIERERAR

KBT-1585 0#5 £ ¥ X OF diacetyl, acetoin 35 X (%2, 3-
butanediol DFER X T Fh Tablel ¥ XX Table 2
17 B

KBT-1585 i3 sRERH 5 U B RIREE CAHILEE
A% R Lz, Ampicillin it TH 5 TA 100 B &
O TA98 DA DRERE BRI DOV TIX 50 pg/plate LATF
TR Lo Tablel KX U2 53BHLM»RXSIT,
KBT-1585, diacetyl, acetoin ¥ X U% 2, 3-butanediol iZ
X - THERSNLERER 2 = = —§&/plate [IFHATER
DIEGEHL TR Y, FEREMZRD DN 5T,

Table 3 Micronucleus test on bone-marrow in mice at single and four times oral administration with KBT-1585

Dose . Frequency of MNPCE (%) | Frequency of PCE (%)
(mg/kg) No. of mice No. of PCE (Range) (Range)
Control 5 5,000 0.20 50.74
(0.1~0.3) (43.8~55.6)

1,000 5 5,000 0.24 50.50
(0.1~0.5) (48.6~54.4)

2,000 5 5,000 0.22 48.48
(0.1~0.3) (44.6~54.2)

4,000 5 5,000 0.12 53.56
(0.1~0.2) (44.9~56.4)

8,000 5 5,000 0.28 52.52
(0~0.5) (39.4~61.9)
1,000 x 4 5 5,000 0.18 34.58¢ ¢
(0~0.4) (25.5~43.9)
MMC 2 5 5,000 7.08** 35.144 ¢
(4.4~9.1) (23.6~46.1)

«»: Significantly different from the control at P<(0.01 (binominal test)
¢+ : Significantly different from the control at P<0.01 (t-test)

PCE : Polychromatic erythrocytes
MNPCE : Micronucleated polychromatic erythrocytes

Fig. 2 Micronucleus test on bone-marrow in mice at single and four
times oral administration with KBT-1585
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BB, TVt ETONEMILLBED bh it ds
7o

2. =vREAVI/MGER

KBT-1585 1z X %/)MEABR OF5R % Table 3 iZ7R 7,
AHNC X D BIMFETHUILERD Bisd - 70

KBT-1585 DEEIRERF X U4 BRBHERS#HE BT
I D BRI HREE & ORICENBH BN » T2,
—7% , MMC 58 TIIxTIBEED 0.20% 1T LT 7.08
% LEBEE (P<L0.01) ML, 2FfRextT 5%
e R mIROES: KBT-1585 DMEESE CIIR
BLOMCERARLNILD 57225, 4 EERRERTIR
SHRRREAS 50.74 % Td 5 DITxt LT 34.58% L FEEPL
0.01) iTHD Lizo MMC 581tk TH 35.14% &
BHE (P<0.01) WA Lz,

diacetyl (02,400 mg/keg 5B TIX 4 AR L,
FHRIO/MZBRROFER %L Table 4 iTRT,

MO BB BRI 58 X U0V 4 BlEsEs,)
HICHRE L ORICER L LN wits —F, MMC
R EBIRREED 0.18% TR LT 7.90% LEE (<
0.01) WMLz, £FRMBMRAPDOSEMERDIRDOEA
FREERS#H S X4 EERESEE TR0
RiCER B bR oie L LA SMEEKIC X » i
1,200, 2,400mg/kg ¥ X * 300 mg/kgx4 HEPTH
CAREZ T3 ONBHEE Lito MMC &581 37.44%
LEE (P<0.01) WA Lz,

1L =

Anes BV X WBERIhHEZRV 5 HRLER

B (\b¥w3 Aves 7 R ) 13ERMEE OHEESILE

Table 4 Micronucleus test on bone-marrow in mice at single and four times oral administration with diacetyl

Dose . Frequency of MNPCE (%) | Frequency of PCE (%)
(mg/kg) No. of mice No. of PCE (Range) " (Range)
Control 5 5,000 0.18 52.12
(0~0.4) (40.7~57.4)

300 5 5,000 0.20 55.76
(0~0.6) (45.7~62.5)

600 5 5,000 0.02 51.38
(0~0.1) (42.0~57.6)

1,200 5 5,000 0.24 47.64
(0.1~0.4) (31.5~59.4)

2,400 5 1,000? 0.2 38.2

300 X 4 5 5,000 0.16 45.64
(0.1~0.3) (39.8~50.0)
MMC 2 5 5,000 7.90** 37.444 4
(6.4~10.7) (29.4~41.9)

»+. Significantly different from the control at P<0.01 (binominal test)

#d

PCE : Polychromatic erythrocytes
MNPCE : Micronucleated polychromatic erythrocytes

a) . Not include died mice

: Significantly different from the control at P<0.01 (t-test)

Fig. 3 Micronucleus test on bone-marrow in mice at single and four
times oral administration with diacetyl
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IREEh, MECERTED 2P LRERDIAL
AVLhTWAERRFHRBRO—>TH 2,

—%, {LEWEOREEM R X CEREOH &% HEE
T57DD in vivo TRTIEREMRRDO—DLLT
SceMm? T X Y BAR SN i/MERRERE, RERERNEE
ERET RV, REKTNERCHEABIEDIE
EROEREKR SN 5/M% (micronucleus) O % &
B, $RNEOLREAREBRELHEETIDOTH
60

4[], KBT-1585 3 X UX diacetyl, acetoin, 2, 3-buta-
nediol DZERFREDHER/E BT TS5 EMNT, ThHOR
SorEMR L7,

Ames HERIZF W T, KBT-1585 [ Z\WFHOF IR L
Th, SOmix HNFICERMOEZHTEHERER =R
=—KoEnm & ;i X7, Fik diacetyl, acetoin ¥} XU
2, 3-butanediol % [RJERICIENNE R S 78A> - 7o

KBT-1585 & [Rl#kiz Ampicillin ¢ prodrug T % %
Talampicillin, Bacampicillin ®ZF ZEMIC OV TORE
REYLT, TOFEIALL»TI/LVA, KBT-1585
# X Ampicillin T 2 \» T Rosenkranz 5% X S.
typhimurium T X % Ames SRER CLEREHIIZED O
MofelfE LTS, —F, diacetyl 2B L T Bie-
LDANES 58 338 —~, E~, a—b~Z0EGHFD
EERSLTD diacetyl DLEREFEMRBRLERKL, S.
typhimurium TA 98 TRIHEMS P72 O D, TA
100 TRFCERER = ¢ = —KROEMED - L B
LT3, £D#, Froriny 57 3£ 32 DfEFOKS
& LT diacetyl (2, 3-butanedione) iz-o\»C, TA 100
X Aves RBRTARFRHZBDTE LT, IHK
RosenkRraNz 55 X, ketone (k< aldehyde {&kDZERZE
EFRUITRZESBENL TS TA102 iT X5 AMEs 5,
RTHERFEUEBOBRFLZE TV 5, DLORER »
5, KBT-1585 ¥ X UX acetoin, 2, 3-butanediol {3&{=F

ERERFBREFZFEL TRV EHER S h i £,
diacetyl IALRD T & K FWRAERFRIEZTET 5
Biid 2500, BRFMELZREILVHELSL, &

ElRADBEBL 2 Aves ABICHE W THEIZFERLR

FREIBD LN 57
Fi, MERRITRWTIE, BRI 5 E Y TR
T 5 &FMRPOSRIERMIROFIEVE KBT-1585 0
R IY 5 EE S X OF diacetyl @ 2,400, 1,200 3 X % 300
mg/kgx 4 HEFCRELRTEERSBR IR, L
L, /MLOBBHEEIX KBT-1585 ¥ XX diacetyl (3 H
Ei%5 5 XL OERIZ S THORNBELENL SN L o
oo TODFERS S KBT-1585 3 X Of diacetyl 13 ik
BERPREEZE LV EER SN,
X [78
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THE MUTAGENICITY OF LENAMPICILLIN HYDROCHLORIDE
(KBT-1585) AND ITS METABOLITES

TosHio IwaTa, SETsuko Kokusa, Fuminiko Arica and Yasuzo HiramATsU
Nihon Bioresearch Center Inc. Hashima Laboratory
TakasH Nose
Pharmaceuticals Research Center, Kanebo, Ltd.
Takvuo Aovyama
Research Laboratories, Torii & Co., Ltd.

The mutagenicity of Lenampicillin hydrochloride (KBT-1585), diacetyl, acetoin and 2, 3-butanediol was
tested using S. typhimurium TA 100, TA 1535, TA 98, TA 1538, TA 1537 and E. coli WP 2 uvr A.

The micronucleus test using mouse bone-marrow cells was also conducted for KBT-1585 and diacetyl.

The results were as follows ; '

1. Reverse mutation test in bacteria

KBT-1585 exhibited no demonstrable mutagenicity for any of the above bacterial strains in the absence or
presence of S-9 mix by a preincubation method. Diacetyl, acetoin and 2, 3-butanediol exhibited no demonstra-

ble mutagenicity to all these strain at the concentration ranging from 1 to 5,000 pg/plate by a plate method.

2. Micronucleus test in mice

The frequency of the micronucleated polychromatic erythrocytesin the bone-marrow of mice treated with
KBT-1585 did not differ significantly from that in the control group, although the polychromatic ecythrocytes
decreased significantly in the group treated with KBT-1585. There was no difference in the frequency of
the micronucleated polychromatic erythrocytes between the diacetyl treated group and control group.

In conclusion, it was suggested that KBT-1585, diacetyl, acetoin and 2, 3-butanediol bad no mutagenic
activity in bacteria, and that both KBT-1585 and diacetyl bad no micronucleus-inducing capacity in the

mouse bonemarrow erythrocytes.



