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Lenampicillin hydrochloride (KBT-1585) D#iJEMkiz DWW T

& B

RH FE BERBAG-FEHFEA-FUEX

RERLKASHTARER
REZ W&
AR A RLARR

Lenampicillin hydrochloride (KBT-1685, LAPC) 4% #itik % ABPC % #i8iz LTI L

2o

KBT-1585 3 X U8 ABPC A% complete Freunp’s adjuvant & X 25L{LHE LT+ ¥5 4
&, 53T b & keyhole limpet hemocyanin & DFEEERLKBBILTAL I =Y AFLELED
KRy ACRETS L, BEARTK (1eM, 1gG, IgE &) 2EA LK,

KBT-1585 12 X 5 ZHh 5 DOHkDEAT ABPC it L RBWEFMERD bhic, X5k, WED

T VREA 5 2 TR B8 R EHSER 0 D ie

IhHDEEL D, KBT-1585 DHIREEER, 13EALEBFOEERIEENS ABPC Kk »T

LbINDHOLEX DN,

(5-methyl-2-oxo-1, 3-dioxolen-4-yl) methyl D-a-
aminobenzylpenicillinate hydrochloride (Lenampicillin
hydrochloride, KBT-1585) 12 g&#5 (i) E&H % i ©
BA% X h iz Ampicillin (ABPC) 0=Z2AF L BMKTH
b, Figl CRT XS5 aBEREAL TV 5, BIRHI
BRARSTIVAVSHh, BRIROBET MK 2 B
h, m@pTix ABPC L LTHETSY,

Penicillin RO EMBEORMEELEFELC>WVWTIX X <
HohTH Y2, ERHCLERT VA - OF £ 5
|EXHTWVWE DT, Raix, ABPC Lt BBEIiCA
v, KBT-1585 ofiRiEic>wT, EALEv b, U %
FHEICYREAVWTIRE LK,

Fig.1 Chemical structure of KBT-1585
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KBT-1585: (5-Methyl-2-oxo-1, 3-dioxolen-4-y|) methyl
D-a-aminobenzylpenicillinate hydrochloride

M.W. :497.95

I E=BUHBICERSE
1. EBRE
(1) #HRWE

PR LTz, KBT-1585 (§#45), sodium ampi-
cillin (ABPC, BE/ARIE), potassium benzyl penicillin
(PCG, BB AV, ¥, oMy, AVWAE
MWITEDEEY THoT2o Tibb, bovine gamma
globulin (BGG, Fraction II, Sigma), bovine serum
albumin (BSA, Fraction V, Sigma), keyhole limpet

hemocyanin (KLH Difco), complete FreuND’s adjuvant
(CFA, Difco), sheep red blood cell (SRBC, 7 7 L=
7o

2) AT

M AAREEEREY v ¥ (K& 2.5~3.0kg, BY
EREW), MM Hartley TEL T b (PRE250~350
g, MAA KRB, ik BALB/c < & (4KE 25~35g,
BEF ¢+ =&« Jo3=) XUHEMESD KT b (&
E 200~250g, BAF ¢+ — LR« U 3=) 2RV,

2. EBBE

1) EmE - BAGEEHOAR

BGG, BSA %713 KLH 500mg % 50ml o 0.07 M
Veronal buffer (pH 8.5) iCi5f2L, #HBHMENE 2
ZIX 7o TOWME%Z INNaOH T pH 11 gigiziRb
A, 37°C T 1hr jE Lz, ZD¥%E 4°C, pHS
WHAR L7z 0.15M NaCl #izxil, 3 BRAEHL, A
W TREEIR LT, BE T %X Levine® T X 5 Pena-
maldate B2 X D BIE LTRkd7, £DHER, 110
BGG, BSA % X ¢¢ KLH icifl, KBT-1585 i&h*
fu, 0.8, 28.8 XUt 1.5 £, ABPC ixhth,
7.2, 67.2 } X1F 13.1 EAEA LT

2) REHE

1) ELEy FOBE

138~9 TDELEy FEAVTTROL 5 KA
% L7, KBT-1585 129mg/ml (ABPC :#&%.), AB
PC 100mg/ml £HEEWIERZ AL, FHLEFO
CFA WIRUT W/O Blz=1TavEL, ELEsD
DELEWGIC 0.25ml Fo8f 0.5ml 5L, MELE
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lio #0%, 1wk 1@, 5 3@ KBT-1585 65
mg/ml, ABPC 50mg/ml DA EEKAW 0.5ml %
ETHRE LEMAEETRV, REAFEXY 10~148
BIEBRICHA W, %7z, OA 3 10mg/ml OAEEE
Wiz lwk 1@, SH4REEH % 0.25m]
2%t 0.5ml &5 L TRE L7,

2) vHFOBE

1S ~8EOY Y FETROLSCHREL 2o KB
T-1585 204 mg/ml (ABPC ¢%Z€/.L) kXU ABPC
156mg/ml OABEERBREZFARL, £E 1AL CF
ALlS5 AXRU, WO BT s VEFAR L, 4
BREEBRHDO 4PRIC=< LY 2 vE 0.5ml FO%5t
2ml % 1wk iZ1E, 5t5~7EEHLTHARV, &
BHE»D 10 BERRML, mE2H 8L, ki,
MmERERIFER TS T, —20°C THEE LT,

3) =TV RDBE

1BIOED~<Y Z2ZRAWT, TieD X 5 HRE LI,
Al (OH); ¥ 1 3mg % & LABEAENIAN 0.5ml i
WEE W (KBT-1585 & XUt ABPC * £ h*h 0.1,
1, 10 3 XV 100pg) 2B L THERBEE L, TV AD
BlENCEE Lz, XbiT, 3wk W 1E, F3EE M
RIEL, REAE»D 10 BERRML, LTOME % &
ML T -V LTERCERT 2% T, —20°C
{74 Uiz ¥7z, KBT-1585 - KLH % X U8 ABPC -
KLH B4 miZEaELlpeg 2 LT, OAIRDWVWTILL pg
ZERDXS5ITHRE LT,

B) Ri-E#R

1) ELEy FOBE

G) feEes 747 15%— (ASAYRSG : 18
SEDEIEELE y P AV, HSTEHUREZEIRAER
51, 2887+ 74 7% -REORELHE L
HEOEKE Bz KBT-1585 26 mg/ml/animal, ABPC
20 mg/ml/animal % X ¢ KBT-1585 - BGG, ABPC -
BGG #EH &+ LT 10mg/ml/animal & Ui, 735,
OA OERHMFEE I 3 mg/ml/animal & Lz, KGDE
BIRITHDOHED - TR -7

(ii) ScruLTz-DALE RS : 182 ~4 TEORKE €
o b XDIEHLABEISE 2BV TiTi >0 BB %
95% 02-5% CO, A&7 ZBRT T, MiR32+1°CH
Tyrode Wik (10ml) 2f%= L, KBT-1585, ABPC ¥
I OA Zxh¥h 10-g/ml AL TEIGH DRIG
ZEE LI,

2) vHEOHE

) FROFRREERS : Boypen LOHES X b, 2
Brn=)y - gy = vEBLAEERLER, 0.05M PBS
(PH7.4) J#wict hxh KBT-1585 - BSA 5 mg/

ml, ABPC - BSA 5mg/ml OEHxEREmML, 37°C,
15 min incubate U TEFMIMEZEIELI, T D, 56
°C, 30min FE@i{k L7z 0.5% 7% ¥mi%-0.05M PBS
(pH 7.4) TRAEEFRMER%E 3 EYEIFL, [ buffer i
BAEMBRY 2 W5 X 5 TR & i, WRIMIAEX
[7 buffer ‘T2 fERFIFIRL, <A 7w &4 F—FETX
D, RIG 2hr ZiCEREMEPIE Lo

Gi) 4wrZEM7 7455 — PCAYRG: 18
STEDELE » + DEEENIC 5 EHR LIABBREY
# ¥Mi% 0. 1ml &5 L7z, 4hr {4ic KBT-1585 26mg/
kg, ABPC 20 mg/kg 3 X U"ER& L LT KBT-1585 -
BSA 20mg/kg, ABPC - BSA 20 mg/kg & Evans blue 30
mg/kg x5 X 5ICAR LRAH%E 0.1ml/100g #
RAICRE LT PCA Ric% B2 X 87, 30 min RITE
NCHBT5EEZEOREZAEL, UTOEETHE,
YIE Lo Tbb, —: K5k Ll, £ :0~5x5mm?
+ :5X5~10Xx10mm?, H : 10X 10~15 X 15mm?, #} : 15
X 15~20 X 20mm?,

3) =VYRDOBE

(i) 48hrPCA K& : 13D T » PEIEAI
KBT-1585 35 X U ABPC ~v 2MmiExFthFfh3 s
IO EEFRLTO0.1ml Fo8¢5 Uiz, 48hr 74iz KB
T-1585 26 mg/kg, ABPC 20mg/kg 3 XUOEHEE L
T KBT-1585 « BSA 20 mg/kg 3 X 08 ABPC - BSA 20
mg/kg & Evans blue 30 mg/kg 275 X S ITHER LA
BA%% 0.1ml/100g #ARAIXS L, 30 min HITEA
CHBETHERELFE L

%7, $1ABPC - KLH ¥ X U1 KBT-1585 - KLH
<Y AMBZOWVWTIE, 3BICISEHRNEE 7 » b
BN 0.1ml o5 LT LEL L REkic PCA RIG%
BRI, ki, OA OEEEEEITX 25me/keg &
L7z

4) ~7FvHRIEEE

() FHmIREE~T T VBHIERG : Ley SOBEEKD
CX O ENEOBREMREEN L, Thbb, AB
PC 120mg % & ¥¢ Alserver JEiK 4 ml TEAD Y XML
W&z, 37°C, 2hr incubate L7z, £, £HEEIE
BT 2E%EL, TOREMREEBEERIC 2 %D
LA TEESETRE L,

HERFAEME (~TFVv) & 20mM b X5
AT EENCIARZ L, 0.05ml Fo0 2 {EHRREEE-
Tro DA 2T 4 BALOIMIF 0.05ml %jHnx, 37°C,
2hr incubate L7, £ D%, BAFMERZFHENZ 0.05ml
nx, 4°C T—HHEBE LT CNEZERLTUREREDHR
EEYEEL, BERKSY 100% [HiET 50X SLEREK
INNT T v ERRD,
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Table 1 Active systemic anaphylaxis reaction by KBT-1585 in guinea pigs
Sensitizing Challenging Animal Symptom Overall
antigen antigen No. ABCDTETFGH 1 J K L| evaluation® -
KBT-1585 | KBT-1585 1 - - - = - - - - - - - - - .
2 - - - - - - - - - - - - —
3 - - - - - - - - - - - -
KBT-1585-BGG 1 . - - - - - - - - - - - _
2 —_ _ —_ — —_ - — p— - -— —_— —_ —_
3 _ — —_ —_ _ — —_ p— e - —_ —_ —_
ABPC ABPC 1 T -
2 — —_ —_ - - — — —_ —_ —_ — — —_
3 — — —_ —_ —_ - —_ p— —_ —_ — — —_
ABPC-BGG 1 _— - - - — - - - - - —
2 - - - - - - 4 - - - - - _
3 - - - - - = === = == -
OA 0A 1 o+ o+ o+ o+ o+ o+ o+ 4 H# .
2 + 4+ + + 4+ + + + + + + + +#
3 + + + 4+ + + + + o+ o+ #

Symptom : A ; licking nose, rubbing nose, B ;ruffling fur, C;

weakness, diminished tone, D ; labored breathing,

E ; sneezing, coughing, F ; retching, G;rales, H ; evacuation of feces, I; micturition, J; convulsion, K ; prostration,

L; death

Criteria of overall evaluation in as follows: — ; no symptom, + ; +(1-3), 4; +(4—7), #; + (more than 8) or death

() ZEUE~77VHIERG : T, KEISCH
WHEHBROTRREY ERUMERISITX - TRtz it
1% 0.5ml & 0.05M PBS (pH 7.8) iR LHIR
D 2ERFIFERKEDS 0.5ml #iRFIL, 37°C, 1hr in-
cubate L, X5iz 4°C T 24hr B L7z, Zh# 3,000
r.p.m. 20min FELHL, UMEHEZKSE LA PBS T2[E
ELYEL, WEEBE% Foun-Lowry Y CHIEL
HRE % kDT,

ERBUGA~T 7 VIBIERIS TR, HBRAENEL L
IBEE 30mM it/ 5 X 5ic PBS i2iAf&L, 0.1ml ¥
D 3FERAVFEREEZIEDY 0.5ml OFimFEZ ML, 37°C,
1hr incubate L7-, ZHIZECRKRDI-BEDHERLZMZ,
37°C, 1hbr incubate L, 51T, 4°C, 24hr #H{E L7
Z0t%, EEROBRETHBREARZHEIEL, KRERIGE
50% FIET 577 vE (mM) %Kdi,

L £ 8B & 8

1. ELEy FOBPE

(1) ASA EJ&

KBT-1585 % X% ABPC THELIELE » bCK
L, KBT-1585, ABPC, KBT-1585 - BGG % X U8 ABPC
«BGG A L7+7 4 7% —HEAEZ RE > »
72o —F, OA 13 OA BEELE» L DLHICT + 7

417 ¥ —-BKEAERL, BT X8/ (Table 1),

(2) ScauLtz-DALE K&

KBT-1585 35 X8 ABPC 3 KBT-1585 3 XU AB
PC THREL7=ELE v } OHHEREF TR, b
AEREkhol —F, OAlX OA THRELLELE
» FEBERGES €7 (Fig. 2),

Fig.2 ScBULTZ-DALE reaction in ileum isolated

from guinea pig treated with OA, ABPC
and KBT-1585

H : Histamine

10°M
OA, ABPC, KBT-1585
10™4g/ml

L)
H HOA 04 04 HH ABPC HHKBTBS -
itized OA BP KBTI
Sensitized Qe APEFA BT
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Table 2 Passive hemagglutination by KBT-1585 and ABPC-coated SRBC

Coated SRBC No. of positive / No. of antisera
Sensitizing antigen Antiserum dilution - -
KBT-1585-BSA ABPC-BSA
KBT-1585 X 4 8/8 8/8
8 7/8 8/8
16 4/8 5/8
32 3/8 5/8
64 2/8 5/8
128 1/8 5/8
256 0/8 2/8
512 0/8 0/8
ABPC X 4 5/5 5/5
8 5/5 5/5
16 4/5 3/5
32 3/5 3/5
64 3/5 3/5
128 3/5 3/5
256 1/5 1/5
512 0/5 1/5
1,024 0/5 0/5

2. vH¥OBEE

(1) AROFRGEER

KBT-1585 - BSA &fEmEkicxt L, $t KBT-1585 %
XU ABPC v 4 ¥ iR W TFhABERIGER Lico
Tibb, UKBT-1585 Mg 4 fEFRALT 8 HlLBss,
1285 T8 QIR 1 PIABHTH »720 %7, $L ABPC
MmE 4 35 X O 8 FEFRHIRULT 5 BILHHs, 256 F5C 5Bl
H1BIMBHTdH -7 —F, ABPC - BSA EiEMmiRic
HLTHIAEOMMB IV T HRERCER Lo T
bbb, Hi KBT-1585 mMigid 4 ¥ X8 £5T 8 flLpl
A3, 256 5T 8 firh 2 BUHSEEIETH o 72 $L ABPC 1M
i34 B XU 85T 5 BlapIs, 512 5T 5 Fld 15l
MBtE% R Liz (Table 2),

(2) 4hr PCA EJ&

$KBT-1585 % X U1 ABPC w¥ ¥k X 5E L
%y bD 4br PCA F[SiCHEWT, KBT-1585 3 X O
ABPC ¥ ERHFRICAVIEE, RISREETH -,
%7, P KBT-1585 Migicxf L, KBT-1585« BSA
XU ABPC:BSA #&EEARIEAVAEHSE, *h*

h, 8Bl 2 BIABHETR Lico —F, i ABPC %
25t L, KBT-1585 - BSA Tik 5 fldh 4 flas PCA KJs
WtE% R L, ABPC -« BSA TiX 5 Bl BB %R Ui
(Table 4),
3. TURDEE
(1) 48hr PCA KIS
KBT-1585, ABPC %X 0% h £ h o BSA #44
V¥, $L KBT-1585 % X U4t ABPC = v X If1i&IZ 33 5
reaginic 7x PCA RIG % ERE L DA, o720 L L,
$LKBT-1585 - KLH < v 2MiE® 3 &R LT
KBT-1585 - BSA [ MRMREOBHERIS %R L, ABPC
* BSA BEAL I RIEZBAEE Lodiehs, 15 EHRK
TRENEThEHT & - s ¥ %, $L ABPC.KLH
<V AMIEITH LT 3 3 X0V 15 5% R iT B\ T,
KBT-1585 « BSA 3 XX ABPC « BSA 3Bf 5o 7St
DORIG#ER Lize —7%, OA 11 486f% FHRukDH OA
MmFZxE LIS 57 PCA RS % &2 X w7 (Table 1,
4. ~TFVBIERE
1) FOIREE~T 7 VIBIEREG
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Table 3 Antigenicity test of KBT-1585 by 4hr PCA in rabbit to guinea pig system

. . Challenging antigen

Sensitizing antigen* KBT-1585 ABPC KBT-1585-BSA ABPC-BSA

KBT-1585 No.1 — — — —

2 — — — —

3 _ — — —

4 — — 4 +

5 — - p— p—

6 — — + 4

7 — — — —

8 — — — —

ABPC  No.l — — + m

2 — — 4 +

3 - - + #

4 - - + H#

5 — — — +

—:0X0, +:5X5, +:10X10, H:15X15, {4 : 20 X20mm?
» : Antiserum dilution X 5

Table 4 Antigenicity test of KBT-1585 by 48hr PCA in mouse to rat system

Sensitizing | Dose Antiserum Challenging antigen

antigen (ug/mouse,ip) | dilution KBT-1585 | ABPC | KBT-I5%:BSA | ABPC-BSA| OA

KBT-1585 0.1 X 3 - _ _ _

l 1 3 - - - -

10 3 - - - -

100 3 - - - _

ABPC 0.1 X 3 - — - -

1 3 - - _ _

10 3 - - - -

100 3 - - _ _

KBT-1585-KLH 1 X 3 — _ + +

15 - - _ -

ABPC-KLH 1 x 3 - _ " "
15 - : T R
0OA 1 X486 ) O
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Table 5 Hapten inhibition test by passive hemagglutination

Hapten*
KBT-1585 ABPC PCG
Ag-Ab system
ABPC treated cells-Anti KBT-1585 serum 0.16 0.12 1.25
ABPC treated cells-Anti ABPC serum 0.94 0.08 1.25

+» mM to inhibit 100% of passive hemagglutination

Fig.3 Hapten inhibition on precipitation with penicillin derivatives

100

34
o

9, inhibition of precipitation

Anti-ABPC-BGG <> ABPC-BSA
¢ KBT-1585
o ABPC
aPCG

*
ICso(mM)

1.1
1.2
8.6

KBT-1585
ABPC
PCG

o1 T 10

Concentration of hapten (mM)

KBT-1585 {74 ¥ ik & DIRATERME X O A
%%z L, KBT-1585 BAEMERDFABUIAT FE T & -
7ro 2T, FROX 51 ABPC R{EFRMmERT VT
ERETTIR 570

ABPC BfEFRMERITHTT 251 KBT-1685 v+ X1 i
OREFRT KBT-1585 kX1t ABPC i, hZth
0.16 X 0.12mM ¢ BERIBEOMIEFE®REZRL
2o L2, Hi ABPC w4 ¥MiEDRGRICE VT
KBT-1585 % X U8 ABPC 13 %1% 0.94 35 X ° 0.08
mM O EE®ER L, ¥7, PCG REhXThoil
NEORERICEWT, 1.25mM TIEEEZ R L,
KBT-1585 3 XX ABPC OFHILIREX W BIRETH -
7= (Table 5),

2 EE&UkE~7 7 VLR

$t ABPC - BGG w4 ¥~ ABPC:BSA DR
FREISRICEVT, BRG%E 50% Bk 5k B X
KBT-1585 %5 1.1, ABPC # 1.2mM & IiZiF&E LK,
PCG Tik 8.6mM :HEETH -7 (Fig. 3),

I = =

KBT-1585 ¥ ABPC 0ROtk & BWEROE
B2 EME LTSRS/ ABPC o dicxolene FHiE{k
Thb, ABPC i3 -7 7 # AR % H L, penicilloyl-

S
100
*: The concentration to inhibit

50% of precipitation

protein FEEMEHAL, THAROEELZ{ETZ B 5
T3, R4z KBT-1585 ofRHEICOWVWTE L
Fy FBICYHEFREANT IgM, [gG X512, =¥ &
ZHAWT IgE FUREAZIEZIC L TR L,

ELEY PRI IRFMLETFT74T7F 0 —FX
O ScHULTZ-DALE FSIZ 3T KBT-1585 ¢ ABPC |
RIcEERBLE» 2o V¥ £ & v T KBT-1585
13 ABPC L [RiRBE O IR EAE R Lice Thbb,
$t KBT-1585 v+ ¥MiiEdH 5\ it ABPC v+ ¥
HEAVTITR » AR LIRERERISITE VW T il KBT-
1585 w4 i1 iEvx KBT-1585 « BSA izxt LISt K IG
#RTEEdic, ABPC-BSA iZxfLTHBE o K IG
%7 Uiz, $t ABPC w4 ¥1ii& % Fikic KBT-1585 -
BSA  ORMIIRAREERZ T Lich, £ OREMIHKBT-
1585 w4 ¥MiF X ) LRE P> o7, RUMEZE W T
Altotk®EL®Ey P TO 4dhr PCA FIGITEWTHHIM
KEERG L SERRERSESH, B 6 o 5
BEL IOCRGCOERIOETH KBT-1585 i 1% 13 Hi
ABPC MiFiZi~, LB/ WMEMICS -7,

<wAR-5 9 FFRTD 48hr PCA FEC W T
KBT-1585 & %\ /i ABPC THE Lic<v ADMiFiE
wWFhbEtETh o7, LirL, KBT-1585KLH %
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5\ ik ABPC - KLH TH#& Lic< v ADMiFEWTh
% KBT-1585 « BSA ¥ X vt ABPC - BSA izxt L TPCA
RIS TH Y, IgE FURDOEESTRINDG & & B IT
KBT-1585 & ABPC DOROBRERXMEDHEL» LKL -7,

BT, BREZHERT B IDITTR » R IERGRE
~NTFVREREE XCERILBEAT T VIIERIGITS
Wi, $i KBT-1585 kX% i ABPC ¥ 4 ¥l D
VWTFhoRERICst LT KBT-1585 3 X1t ABPC
IS, IEEERR L, PCG TN, XY 3 WA
REEH LTS EBbhiz,

P EofERE» L, KBT-1585 13w+ ¥icis i M &5
L, HEMEE TS, 7 ARBV TR
KLH : ofE&hxBRENES LcBaikrEELS
5z, ZThbDHFERX ABPC THRLRLHF T
L, BXU ABPC L OMRERMEETHZ L/ EMN
BES s & in 57228, KBT-1585 OfiFEDITE A & A
FoEERICEENS ABPC TX-TdbEhsdd
DTHBLEEEIND,

LEOERT, KBT-1585 OHiFEME ABPC i~
BWEMAASERD Shicds, ZhizfBEdsViIEREDK
DIAVWREAK SR D KBT-1585 DfEEE L5
ABPC THR, Dlgipoicicd bELZ LD,

B 73
1) FEHEASB, WAEE ARE, FIWEX : Le-

2)

3

4

5)
6)

)

8

nampicillin hydrochloride 5 v F 5 X’ 4 x¢
B} BRI, 47E X OBk, Chemotherapy #
M
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ANTIGENICITY TESTS OF LENAMPICILLIN
HYDROCHLORIDE (KBT-1585)

Minoru Obpa, YosHiTAkA INo, MiTsuNoBu Fujita,

Yasunisa YosHipa and Takuo Aoyama
Research Laboratories, Torii & Co., Ltd.

Taxkasu1 Nose

Pharmaceuticals Research Center, Kanebo, Ltd.

The immunological properties of Lenampicillin hydrochloride (KBT-1585) were compared with ABPC. Rab-
bits were immunized by each KBT-1585 and ABPC with complete Freund’s adjuvant, mice by each KBT-
1585- and ABPC-keyhole limpet hemocyanin conjugate with AI(OH), gel, specific antibodies (IgM, IgG and
IgE) were found in sera. Antibody-producing activity of KBT-1585 was slightly weaker than that of ABPC,

and KBT-1585 had cross-reactivity with ABPC.

From these results, it is suggested that antigenicity of KBT-1585 is attributed to ABPC moiety in its mol-

ecule.



