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Pivampicillin 12 B3 5 % S0 52

# B OE Z2-#F R =
= bRt & H A E BT JE T

#

Pivampicillin % Ampicillin ® Pivaloyloxymeffryl ester
ThY, TiEHELHET %,

i

S,
. PN _CHs
CH-CO-NH-CH—CHi f~cus

NHz-HCl ofc—N-—-—CH—COOCHzOCOC(CHs)a

Pivampicillin

Pivampicillinkd, & OB KFM &2 2, 3 Ot 2 25)

WEERTY %, OFEEIZ XY Ampidllin I £ # L
T, EREMicECPRER X HAY, & o KE i,
Pivampicillin 23 5 B2 O BN ICESL L BITT 5 72
HTHY, BITE L LIT esterase I X Y Ampicillin 27K
fREhsLvbhTw3d?,

N2y ) VIR EBEATLAF— 1%, oK ks
b LIEFCHR L, BER7TVvAX—0 5 8 » b,
hypoallergenic %=V VOBRBENILEETHL TS & &
H5Th b, M=) VFEEKORBEL, ZoRk
EENEBERALMCT B LR EROE®R» S LTL
AOEEHEE VWD B, R0 L SMMUHHEED S
Hix& % H ¥ % Pivampicillin © g g, » 5 idflio <
=V UHEEERL ORERGHIRKD 50T, EO
FERTIHRA=v ) vBBEL O RERELZLET S
Libic, ThoORERERERFT Lo THRE T
%o

MHE LU RHE

Lo# B
(1) =2 s
Potassium benzylpenicillin (PCG =4t Cod)
(ABPC =4t Co.)
Pivampicillin (PVPC =4t Co.)
Pivaloyloxymethyl benzylpenicillin (PCG-POM = 3£ Co.)
Pivaloyloxymethyl aminobenzyl penicillenic acid
(PVPC-APA =4t Co.)
(6-APA Behringer Co.)
(BPE)

Aminobenzyl penicillin

6-aminopenicillenic acid

Benzylpenicillenic acid

Cephalexin
(2) Carrier X Adjuvant
Bovine Serum Albumin (BSA Frac V Armour Co.)
Bovine Gamma Globulin (BGG Frac I Armour Co.)
Rabbit Serum Albumin (RSA Crystallin Pentex Co.)
Human Serum Albumin (HSA Frac V Armour Co.)
(Cyt C Horse =it Co.)
(Taka A =3k Co.)

(CEX #%3% Co.)

Cytochrome C
Taka amylase A

Sheep red blood cell (SRBC  #EfGparE)
Freund's complete adjuvant (FCA Yatron Co.)
E. coli Lipopolysaccharide (LPS)

(3) 8 W

TH¥ (2~3kg) HEERME #

<UA (30~408) #ARd d YREE

ENEY b (300~4008) AR Hartley R

2. B B F &

(1) v¥Xext+s88=v ) VFEEORE
JOSEPHSON® DHEICEL TITh -7 Tihbb,
PCG &t ABPC % 100mg/ml D7k¥s#k, Pivampicillin
140mg/ml D kFHER X 108 PCG-POM 140mg/m 0 REE
WEFNFNTR L, 4% 1 volume & FCA 1.5 volume
PR, RyTF oA XY—HIRAFESFAF—T W/

O @ emulsion Z R L 72,

Z ® emulsion 2.5ml 25 1 Hiz ¥ ¥ X DM B EEIC
£ 0.6 ml FORRMNESH L, 108 BICFEEED emulsion
ERHIICEOIBTIC B L THE LI, E56IC 18, 20,
22, 24 8 X U2H Hiz ABPC & PCG @ 100mg/ml 7k
AR & £ 1ml F %Mk S L, Pivampicillin 38 X I'PCG-
POM 0 140mg/ml /K¥EHR D 5 W MTEEIRA 1ml 23
ERIC T L,

Fefenbpfign o 2 BEKE L CHIfL L, 2 o /hif
WSO T M ERER SR SO CHUAME 2 JE L7z,

(2) N=v ) L EEALOFBEHOTN

i) pHIl xBF 3= L LEALDHEEYOR
P
PCG X1 ABPC % 200 mg & BGG,RSA 5 L I'BSA
200 mg % 10ml ® 0.15M NaCl jj 0.01 M Phosphate
Buffer (PBS) icyf#& L, 1 N-NaOH #hix T pH1l iz
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FIEL, 37CT2U~48RHIRE Lico £0HE7 7T v
7 G-25 (Fine) TH I L7 u~v hNITT 4 —%{FHV
BADEE 2T

ii) BPE #HW\WEBKEAHOFHR
LEVINE® ohkic# 1T, BPE 725 benzylpenicilloyl
(BPO) BEHFEAEHE AR LT,
F72bH, BPE 100mg # 02ml D= % ) — VICEEFE L
h#E 1% HSA KE#KIZ pH 2 7.5 i fIIEL 228 T
Lico 53U, BUSHERLaEEL, EEE+5
IZFHT Lico

(3) HAYTOY ¥ XHRE

ABPC-BGG #&4# L PCG-BGGREAMTY VX254
Lo BAERWHO Smg/ml (EARL LOBKRIAL
FCA 1.5 8% T water in oil ® emulsion % F#fl L
Jzo emulsion 2.5ml % %+ ¥ DU « BRI 0.6ml
FTORNES L, 2B%ICF B © emulsion 2.5ml %
BRI AP o3 TR L 7

I5iz, 2 AMKE Ltk FEPoKERKR Lml (6
mg/mD & BT L, RHERIED 510 H BRI L7,

(DT RIHT BEE =2 Y s DR

FHEAR=2 Y LPEHED 10mg/ml ¥ 145 &, LPS 1mg/
mBE 1AL ZRL, ZDEANKO0. 2ml & = 7 2 JEEN
CHEH L (0B TR=2 ) v BLW LPS s
B, VA Y VHET lmg, #FTO0.1mg L43),

FIERAr D a— 31, 3, 6, 10BXUI3HBICE
HL, 512268 BIZ booster 2177 -7z,

B B#RA 5 7, 15, 20, 268 X UB1HHIZHS
BT - 720

3. IMIERIEERRIE

(1)FRMBREE ISR L O 7T UBRIERE

LEVINE® DFBEICHEL TITR T THbb, Y
UkifiEk (SRBC) % PBS Tk < ¥eift%, 16% IMmEkE
g 2 ~ 3 A L HiAEMEP40mg/mlg10Kx L 2B L, 37
TT 1 BBIRG S & CRMEMIRE AW U 7ce M L7k
K IXZRED 0.1 M Trimethanolamine pH 10.0 T,
RBAEH O MIROLEE I X CEHERSCIEEED 0.02 M
Tris hydroxyaminomethane pH 8.2 (TBS) #&f#ik & H
7=, BPO-HSA RBfEMmEkIZ AVRAMEAS® O} Hic %
L, SNF—=nTATA RERCTR- L, T7b
&, 2-(2)-i) ML~ BPO-HSA 25mg & SRBC
Ok 1 ml 3 X PBS25ml #{E L, dropwise iZ 2.5
DI NE—NTNT AR 5ml ZFHTL, 1EEKE
%, LL<mILTHEL, RS 1%E LTHWW, FRifLER
BESX~A 7 n 48— L— e W TiT -
7o THbH, TBS {22~ 3 %ic Dextran T-70 # ¥
iR | 7-41E0E (Dex-TBS) # 7L — NOFE 1 FHICOH,

YA I mEALF =D Fry —T2H{HATL, &bic
PRMFES5 2L 10 ml 0%, 2%&LUEIC Dex-TBS
FIFETOWT L, 20REIFAY 2— & —T2EHFR
EAARWARKE T, ERBREMRD 1 % DexTBS
HEREFFCIHTO/T L, BFgE—RKHEL FE
&2 B S & G & - 7z,

2-(1) ¥7ix2-3) HTx bhifilFz AT~
T UIRMEREREML L RS 21T - 72e T3 2 Bz
EOREEER R RERE 1AL U, 4 BT ORE
iz AT 2H/RBERAML, —FH, v~ 7w Fd L F—TV
— b ETAPF oD 2 EFRRFIEERLTEE, £H
I A BN ORMERREER T Lice 7v—F 2R
#%, =|ET1RMHRE L Ch o REMERRERTL, B
BEIRAN, —#ME L TR & g L7, Pivampicillin ®
PR BROEA, AFEHER X077 v Y HEORER
HCRRFEEAME N T2, TR TRRIERED WA RK & A
Wizo

(2) =nLEy hOLETHT T4 7%V —

KABAT? O FLICHEL TIT i ol TFH7 4 7%
—OREIAOE, HBHDEERF7/ —¥, (H)FML
FIGRER, (R)EF LXRAL 55, HL2ERLBD
i, (=)IER OB, (HUEDRIEEY
ML L,

(3) ERUIEBERGERIUATT URRIERRE

FEEIER S T Mg 0.25 ml & PEEEEHEHIRIK
0.25ml %#iEF0, 37CT1HMKEBSE, SbiL, —K
ATCTIEBE, kB EAERE LD, HENEHBPBST
3 EhELEEE L, 2B HARE%Y Folin-Ciocalteu & THI
ELTze BRI TKRD bl YR OPFEZ
W, FHICHTBATTF U OMIEREER RO T L SHEL
7o Thbb, EWULEBEED AT T VAR 0.25ml EH
3% 0.25ml %%, 37CT 1RRIHKE, KiCRESH
THERE ML, X51237CT 1, 4 CTT—RHKE
%, BRROERLERG L A—E T OERRE
kb,

(4) IgM, IgG Hifkn s BIRIE

HRN 68 OFBICHE LT, MEKEHERISIC 3T % 1gM
1gG Hifh D 53 RIIE 1778 > 7ee Tibb, v 7w
B A =T L— FOFE1HFICT B SICIEMEL720.2M £
WA NTH ) — L EFEEY L, Pl & P R
Mz, BRE3TC T3 IEMEKE L, £ OHBIIAIE 3 -(1)
IR L7 i TIT i - 7o

£ B B B
1. Pivampicillin 8 X OFHER =3 V) VFEEKDO T
X R B REIRE
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Table 1 Hemagglutination titers of rabbit antisera
for penicillin-coated SRBC

(Titers were expressed as multiplicity of serum dilution)

) Penicillin-coated SRBC
(NI:I;?S;?;;S) PCG-SRBC [ABPC.SRBCPPO-HRA: |
128 0 640
8 0 320
PCG (8) 16 0 320
64 0 320
2 1 160
1 0 160
1 0 320
32 0 1280
average 31 0.1 440
256 64 5120
512 64 5120
ABPC (6) 128 128 640
128 64 640
4 8 640
2 2 320
average 171 55 2080
8 0 40
0 0 20
0 0 40
1 0 320
PVPC (10) 4 1 80
1 1
0 0
0 0
0 0
2 1 40
average 1.6 0.3 54
0 0 20
2 1 80
2 1 320
PCG-POM (9) 1 1 0
1 1 0
2 0 160
1 1 20
1 1 20
2 2 40
average 1.3 0.9 73

Table 1 i2i34FEDR= ) L F#ksy FCA L L i,
5 LT 2 b e % EE% SRBC THR UL L7-#%
D, NX=vY VREfE SRBC 23t 5 AR ifLERERE RIS
FERBREN TS, PCG % iiEix PCG RRIEMER &
BWEMERSR 2R L7cdS, ABPCRBEMER & 12 EER IS
EIRE Mo lz, ABPC S iig i xtisd 5 BfEmk o
13012 PCG RMEMER & bW BRERIEETR Lice —7F,
Pivampicillin 33 X 08 PCG-POM 43 f1 3% 13 PCG &
fEmEk & ABPC RRfEMEk & DICIE L A L BERIGE
RET, bz Pivampicillin 4% f1iE104]5 1 4]0
BB BIEDYEEME R LIl Ehdoiz, Zhd 4H
DHFEFMFIT BPO-HSA BEMEKC assay 3 &
D 2 EORBMEMIRE AV 72BE X 0 EVEEMSR L b
N7ehs, ABPC SiEhimit o Bedifins i b i<, Kic
PCG & HMmBEOMEM T, Zhbich#L, Pivampi-
cillin 3 XU PCG-POM i ié OrsEfid & 51
f&?’)’ 2 fCo

VI EORER D 6, ABPCI3 L UXPCG FiL LD piva-
loyloxymethyl ester ##¥{kG& % Pivampicillin & PCG-
POM izwW¥h b JEfkD ABPC X1 PCG X b4y
FHERTHW L RS B,

SER W 7 M ERERE R T Pivampicillin 3 X O PC
G-POM TRME L 7Bk L, Fh bicxtT BHiE L @
FIDRIEH I Bz ds - 7201k, Pivampicillin & 5Bk
LERTALE, BMdAIVEMNRIZZE, i
PCG-POM 3 & b o TKIzHHT 2 RARESEVW 2 L i
EOHMMT, BEMNREAMUTERVEDTHo/, L
»L, #BiR+%ZL <, Pivampicillin & ABPC 355
BRERIGEE AT 505, ABPCRIEMBKE V32
& T Pivampicillin Sef#HiiiE o FAMEEHEL S 51
DEEZ B,

2. BABATROGEIC X > Tz bR himE O

Table 2 Hemagglutination titers of antisera aga-
inst penicillin-protein conjugates.

Penicillin-coated SRBC

R Animal
Antiserum No
ABPC-SRBC | PCG-SRBC
1 256 256
ABPC-BGG 2 32 16
3 1,024 128
1 256 1,024
PCG-BGG 2 256 2,048
3 16 32
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Table 3 Inhibition of hemagglutination with various penicillin derivatives®
Antibody-Antigen reaction system Penicillin derivatives

Antiserum Penicillincoated | ABPC | PCG | PVPC | 6-APA |6-APA-POM| CEX

Anti PCG-BGG PCG-SRBC 0.01 <0.01 0.02 1.25 1.25 1.25
conjugate ABPC-SRBC 0.01 <0.01 0.01 1.25 0.62 >5.0
Anti ABPC-BGG PCG-SRBC 0.08 <0.01 0.04 >5.0 >5.0 >5.0
conjugate ABPC-SRBC <0.01 5.0 <0.01 >5.0 >5.0 2.5
Anti ABPC?» PCG-SRBC 0.04 0.15 0.15 1.25 1.25 >5.0
ABPC-SRBC 0.01 0.08 0.01 0.08 0.08 5.0

1) Data represent the lowest concentration (mM) of penicillin derivatives requirred to inhibit hemagglu-

tination

2) Anti ABPC was obtained by immunization of ABPC crystallin

BRIEEEE SO

ABPC-BGG XU PCG-BGG # v+ Ic & LT
% BRI D MEREER S ORE L Table 2 155
Lo EHFEZRFRILOY HFiTHZEL, DD
B 2 ITIC AR W EEM Y AT 2 iR x bhic,

3. FRMBREERIC AT 575 VRRIERE

Table 1 {25k L7z ABPC #ESGEMED S &, Hig
BTV EESEM 251 L7z No. 2 o¥iMiE, Table 2 iR
L7z ABPC-BGG #u#FfiEsh No.1 OfifiiE, IO
PCG-BGG #ugsifis No.1 offifiE» 3 #x VT,
FMEREERIRICH T 5 7°F VRRIERIG 21T,
ADR=V Y UFBERDRERG ZRET Lo

8% Table 31275 Lz, PCG-BGG #iinjg & PCG-
SRBC % 7-i% ABPC-SRBC ¢ D %icks T, PCG
Db IRBREE CERERLILIRE A OR Lce S AUICHERL,
ABPC % 0.01mM, Pivampicillin X 0.01 2>% 7213 0. 02
mM OE (¥ 2R L, 2ER ISR Th - T,

%72, ABPC-BGG #ifij+ ABPC-SRBC 0K HFH
Ti%, ABPC & Pivampicillin O 1F##EF X & $120.01
mM LAFTH -7,

&6z, ABPC #ifijf & ABPC-SRBC LDZTH
ABPC ! Pivampicillin O (F{EHEZFSETH - 72,

WD 77 L ORLILRETHIRD 212 T 5 L,
WFRORISERIZBNTh 77 m AR Y VFHEED
CEX 233EH PR I{EMEAMEV & &, 6-APA L 6-APA-
POM i3 1 b BLIEIEMEDME WV AS, WE I E RIS
ThB ¥k, &6iz, ABPC-BGG i+ ABPC-SRBC
DRIEFTPCG ORIEENEHbD TH N & (5mM T
BRIE) 7z EBHIT bR %,

BRBCHITIRE, $5yZ OufiEs» ABPC O 7

UABBICE VRS E AT AL, HA VR, ZOf
SR O BRI A B S B SL AR EANC B O RS 2 E
LTWBHAREMEZ R LTS LBbiL 5,

ABPC & Pivampicillin DR EFERO T — ¥
WRTTLL, BEAERSETHY, o T, Pivampi-
cillin @ 3 fLICHFEET BBV = 2 FOREBERRIZB W
TIEEBLSx v LiEwmEh s,

4. = U RICHBIF S Pivampicillin 88X ABPC ®

Se R

Fig. 1 % Pivampicillin & ABPC #Zh ZFh LPS L

LT U AICHIE L, EOBROPAMEEE RMEREE

Fig. 1 Antibody responses of mice immunized
with ABPC or Pivampicillin.

Grou Antigen
P immunized —
5 1 ABPC and LPS —-memo-em== ( 2 ME-treated)
PR
L 41 2 PVPCand LPS eeetemeenn= ( 2 ME-treated)
8 X
S
[
£8
= /1
g /
£l
8O /
gn 1 /
2 < /', y4
+ 1t r7 4 + 15 20 426 31 (days)

Mice of group 1 were injected 1mg of ABPC and 0.1
mg of LPS, and mice of group 21.3mg of PVPC and
0.1mg of LPS. Antigen was injected six times on day
1,3,6,10,13 and 26. Arrows indicate dates of injec-
tion. Each point and bar represents mean hemagglu-
tination titers of sera and their SE in 10 mice.
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BORIZ X VBB LIcERETR LI DTH B,

ABPC i3 ¥ O5uFH, A8 iMoo L7357
»oh, 15 BIRHEMO ©—27 8B 5h, FOE—7
DEEIL 10X23.8£0.68 Th o7, ZDH, HFMIE
# L, Booster %4 FRE 2 fiflfli LRI bhind o
7zo

—75, Pivampicillin OFENE, I > THAMO
ERAEBDILOD, TOESIT ABPC K LEEIC
K<, BB — 2 2RE b ol

wiz, ZhoEENED class # 2-ME i Xk -
TR~z 7, 15 2038 XUV26HHOFLEIE T T 2-

Fig. 2 Quantitative precipitin curves obtained from

anti Penicilloyl-BGG conjugate and Penicil-
loyl-RSA conjugate.

(mceg protein)

300
o /\

reaction system

mcg protein precipitated from
0.25ml of antiserum

Anti ABPC-BGG «<—ABPC-RSA —*——
Anti PCG-BGG<—PCG-RSA

100

“12.5 25 50 100 200 400
antigen(penicilloyl-RSA)added (meg/ml)

ME 4z & - T ABPC £, Pivampicillin #& 412,
KEL, IeM HilETHEZ ERHL N TH oo L
L, Booster #iZMHL bICEEMOETIREL &L,
#-T, IgGHAICBER->TVBZ L BRHER SN
PEnZEL, =y Ricxt+ % Pivampicillin OHF
PR Y ¥ X OFERARME L kR, ABPCIZHEE L THE
ZFHNZ EXALNICENT,
5 BHBATEORFIC X > T2 bhlliEOE
BUERIGE, ~7F URIERE
Fig. 2 iz ABPC-BGG & #% 71k PCG-BGG #
AT Y FERE LT X i O E RIS AR
s Lice
ABPC-BGG #ifiFizE AR L LT 75meg DHURR
Iz X v maximum DOEEPRZ SHh, —F, L PCG-
BGG #iifiiFid 100meg DOHUFEIZY RIR & HE sh i,
Wiz, THOYRBORIR fiERic, ~7'7 v EE
WEHEAC RN U CBIE RS 21T o 7co £ DFER % Fig.
3R L7z ABPC-BGG #ifijEx ABPC-RSA %ic
B Tik, homologous 7z ABPC & LIEEEDOANT
FUmEMER L, Zhicxt L Pivampicillin Tix0R053
&, &biz PCG, 6-APA, CEX OJ[EIzHILEEIRER & -
720
—%, $Ht PCG-BGG xf PCG-RSA % Tix, PCG »
& bBRIEEEABR <, Zhicxt L ABPC 3 X Uf Pivampi-
cillin {33 L < W BRILEE LA bhizh o7z,
LLEDZ L K, Pivampicillin {3 ABPC-BGG #iifii
12X LT, PCG kv ixahic RERGHE X & <,

Fig. 3 Hapten inhibition of precipitation with penicillin derivatives and cephalexin.
Hapten (0.25ml) of different concentrations (0.1~100mM) were added to equ-
ivalent zone of Ag-Ab reaction system. Each point represents percent inhibition

of precipitation.

(%) Anti PCG-BGG «—— PB-RSA 100 Anti PCG-BGG «—— ABPC-RSA
100 .
ABPC
X
5
5 PCG pypec //PCG
=
-5 ABPC
5
= 50 50
/.
) X
o, CEX
1 T T T
0.1 1 10 100
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PCG-BGG #ufigic xt L Tik PCG X v <, ABPC
LBERISOTEREFTHLDOTh o1,

6. Pivampicillin LEH L OHEABLIVEAH O

Bt

Nz Y VOFEMIC DN TIZE { OEEICH B A
TEL, AEATOR=V Y L EEAEOFBEMDER
WWERTSEEZ DR TWS, ZDHA, major antige-
nic conjugate {X penicilloyl-protein conjugate T& 5
5 LEDbLN, ZORESMERD A H = X hHidirect ami-
nolysis IZ X 5D, & BV iZ—H penicillenic acid #
BRTERINZPIRBOZNELZATIEDH DA, <=
VY CORERMEEHET B in vitro TOR=Y
VUL EHEDRHAEREMETZZLNENTD 3,

EBIX pH5.0 {28\ T 10pgmol @ Pivampicillin %
7213 ABPC & 0.1gmol BSA # incubate Ljz& X0
BSA I3 2 AR EZMEL /2D TH S, pH5.01F
Pivampicillin oL 5 25 & D pH Th Y, 2o
AL &R, ST incubate L7225, ok
MBTE, FAETH - FHEEAET ABPC 05
A3 LEVINE |2 & 5 Penamaldate 3% iz & v BH L7z,

—7, Pivampicillin j3 Penamaldate #:iz X %43F1%
KARE B ARHAD -8, Kt Pivampicillin % tracer &
LTz, MEHEMHED GRESENMEE B Lz, Table
4 LT E <, Pivampicillin ® BSA izxt3
5iEE1E ABPC D& 0#91/7.5TdH v, Pivampicillin

Table 4 Protein conjugation of ABPC or PVPC

conjugated mol/BSA mol

PVPC-BSA
ABPC-BSA

0.48
3.622

Experimental conditions

BSA 0.1gmol (7mg) in 1ml H;O : 0. 1xmol
«—PVPC 49mg or ABPC 38mg in 7ml H;O : 100zmol
«—C!1"-PVPCP 1mg
«universal Buffer pH 5. 01 ml

37C 72hr. incubation

dialysis 1 week
Sephadex G-25 (Fine) column chromatography
|

measurement of radioactivity of protein fraction

1 s
CH
CH-CO-NH-CH—CH \(I:f Pl
NHz-HCl _,C—N——CH—COOCH;0COC (CHs)s
o
Pivampicillin

2) penamaldate assay

Table 5 Anaphylactic rerponses of guinea pigs
immunized with penicillin-protein conju-

gates
anaphylactic )
responses ]
immunogen inducer 2 5
HH A+ - [Ty
[=%-%
PCG-BSA BPO-HSA | 0 2 1 {1 1 |60
HSA 000:051}0
ABPC-BSA BPO-HSA | 0 1 4i{1 2 |62
HSA 00 0:05 |0
PVPC-BSA-SUP|BPO-HSA | 0 0 0 i 4 6 |0
HSA 00 0:3 21|60
PVPC-BSA-PPT| BPO-HSA | 0 0 0 {0 5 | 0
EtOH-sol HSA 000:05/|0
BPO-HSA 5 0 2:0 0 |100
(oHSA 50 0:i{0 0100
PVPC-BSA PPTBPO-Taka-A| 0 0 0 { 0 3 |0
EtOH-insol. (Taka-A 00 0:03]|0
BPO-CytC| 0 0 0:0 3|0
Cyt.C 000:i12]0

Immunogen (1) and (2) were obtained from the re-
action mixture of PVPC-BSA conjugation which yielded
water insoluble precipitate. (1) was ethanol soluble
fraction, and (2) insoluble fraction of the precipitate
respectively. Immunization procedure was as follows;
groups of guinea pigs were administered i.p. 1.5 mg
(protein) of conjugate, 20mg of PVPC-BSA PPT
EtOH-sol. and 2mg of EtOH insol each per injec-
tion. Injection was repeated 3 times at intervals of
4 days in weeks after the last injection, animals were
challenged by inducer as indication.

DHFIFHERTTNZ & L& 2 AbEREEN,

Wiz Table 4 1255 L7238 & 13 B)ic, preparative 73
conjugation % Pivampicillin, ABPC, PCG =Z#iz>W\WT
1T\, 2 bRz conjugate #ELE v MIHEEL, £D
R M ® i L7, Z OHA, 2 bh B#5A M (Hapten-
carrier conjugate) ¢ Hapten #E&ENEMRH L Vi)
7svvE, Anti-hapten DPE A A5z, preparative
1EETGIX pH % 7.0 i L T incubate L, FEAEN
Bar iz, = D&Mt Pivampicillin 084, b
DT BB 57w, LiEsHE (PVPC-BSA-
SUP) & ikBammicsmd, WwBmidkEk =%/ —n
e XD =¥ ) —aAAgs (PVPC-BSA ppt Et-OH-
insol.) & AJ¥s (PVPC-BSA ppt EtOH-sol.) D4y iz
S, THhHEZHHEERE L

W% Table 5 1R L, (¥, BEHIK L LT
BPO-HSA # F\v % &, PCG-BSAfE&MEeN Ty
MiX60% DEMEREZ R L, —JF, ABPC-BSA &5t
BWENLE Y b b62%DEERER L, 1ZIEHE X RTRE
DHRBFMEET B LD TH B Llbhol, ik,
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PVPC-BSA AW O LiESE L b SE =5 /) — v
AIAAY BN 2B SEEGM F 72X e kR R L, £ ORER
X EhDTHE,r o7, KICINDHRFEENLE Y b T
carrier BH?M HSA T°&#&+3L, wTFhos/r—7
DEHETF 74 T xV—BHRIEE RS R o B
57T, PCG-BSA k18 ABPC-BSA &€ L€ v I
% BPO-HSA THERLIcE &izH b e B RIS
BPO-group I8 ERMN 2 KIGTH DI LHBALNT, —
4, PVPC-BSA _Lj&ffe PVPC-BSA hfo < #
J — VARG B Rl — R ESRM: T 38 v~ T BPO-group 2
3t B RERERRER Lo LIRS 3,

Wiz, PVPC-BSA JLEEERD = % /) — NAYESYEIZ D
WTH3% &, BPO-HSA T#HiE L4, 100% DT
RER LN, HSA TEE LTLREOBERM 2 6N
Teo - T, TORESEIZ DL &S HSA LAgET
HEMEE Lo bDLEZ BRI,

Wiz, BPO-group iZxt4 % @Rt D A 4 Heid 5
5 HMYT carrier & (BSA) & x&E L\ Taka-
A BIXW cyt. C &, ZhZho BPO #EEWEEER
BRIV TR L,

FOFERIE Table 5 O FBRPSHBLRITEL, WT
hOFERFEREZANTLT 74 7F—ISEBHETH
D, #-T, ZD5HE b BPO-group (53 5 fufi itk
¥, ST THWEEREHTT, BIALAP-EER
bz,

PEDZEL = ) — VA EIX HSA IC38#ET 5
MW E AT 525, —fkice MIERARY VH
WLy <R EOmiEREA LFR—7 7 A FELNEAERMIC
RERGHE & RTI LN MOATWE XL, =4/
— VARESBEDORELZ Oz LRt eEbh, &4
Pivampicillin & BSA L ® in vitro TOEH, BSA
AWKICH UTAELT 2 X 5 ke 5Ex bh, £0#
B, AR e L, HSA L b8ERERT
BRESILDDEELZDND, TDZ LIFTE /) — VA
WREOT X BSNTORERN» 5 LK FF & h, Native
BSA LEbOTEL AT I/ BMERER L

E z

R=v Y COHEHIIESICETET 5 Macro-molecu-
lar impurity IZJFET % & W HIRAVFEENRD 5028,
L ULAEBER L OREAMAERKIC X5 RX=v Y » hap-
ten DEEFMEDHEBRELRTLELOBERDH D, ZDZ
LOFNLIVEBETHAH, in vitro TOR=V Y &
EH L OEAICE L TEE  DRRpmbsn Tn s

75, Penicilloyl-protein conjugate % major antigen T

HBIZLRBRT VA —OLFENLHALNTHB LY
T, BHEROBREH» S bIREZF TV,

Penicilloyl-protein conjugate DA A B =X A2
L T FEINBERG'®, LEVINE!®, DEWECK!'® & ¢ Penici-
llenic acid #E]EH & LT penicilloyl-diastereomer
mixture DEREINB EVWIEZFRD Y, —F, lysine
De-7 I ) HEEEIZXB=LY O direct aminolysis
1D 4z 3% conjugate ARROEBERRELEX SR T
W3 &% Pivampicillin OfEREZ VXL <D 2
XL, 7YVa"rbelbizpiEL, T O RREMESN
ABPC 8 XU PCG it R L TN L EHBMIT L
2, FOREZ 3 g4 pivaloyloxymethyl ester @
FECESbDLEEZ bR,

¥ b, PCG iZR—{fg§% >} 7= PCG-POM D
A [Fkkic PCG DHEFIEDETARBD bh b7 T
B DB, in vitro IZRIiF 5 Pivampicillin LB HIC & 5
penicilloyl conjugate D4:p5ix ABPC oZhiz LD
B, AbNIEREELEY VORXET T 74 T7FY
—i2X > T, ZOHKFEME R LR, Pivampicillin
LEADK)EYX penicilloyl conjugate {Z%F L T7F
T4 TF%v—av BB LEMN -7, Pivampicillin
DRI B3 5 EBARBIT, ARSEOBE&REP
»icfitic ABPC & LTHBT2Z L &AL, &
DZ L LERBOTFRENTFZ & L3R TS X HICE
bhs, L L, JURMICET 245 RIOFEZBREMH TR
BETHDIZLEERTILEND S S, HHFEREICE
WTiE, ARG AEEOBEREY? O AT 5, FE in
vitro THYEMGTEBE L incubate 5% & £& D ibB
iz b, FDY %HS Pivampicillin ¥ 72i% Pivam-
picillin DEHTH - 72o FEFRFTOAYEL L 72 Piva-
mpicillin I #D%bHT M T o4 esterase 1T X - TK
fEsh, ABPCic/z 5 LBbh s, HEHEFTOEA
& @ interaction (T X ZFEAMARIT, et d AB
PC 2EHLIHELIVDRENTHSH Z LB ICH
gqahs, i, BRHFAFIRELZHEY, ~7v77—
CEPIH L L TEL D immuno reactive cell p3MEET
3LBbh, ZOREZNHHIAED estcrase 12X ->TH
Pivampicillin 3Z/kfEsh s L Bbh, TOEARSH
% formalin #F 72 % pivalic acid A% cytotoxic iz {E fi
L, #ifa immunolgical recognition %P2 43 AlfE
HbEZX OIS,

iz Pivampicillin ¢ ABPC DORERIGHTH 525
MEREEESTRICRNT, WHEICIFEALEDRNI LR
Ao SN —F, EREEKETE, i ABPC-
BGG %} ABPC-RSA D[z T ABPC X ) Pi-
vampicillin 2SZEZEMENFFA - 7243, Hi PCG-BGG %t
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PCG-RSA %ZTixte LA ABPC X Y Pivampicillin o
FRREMEI R MER BB Sz, ZDXHiT Piva-
mpicillin & ABPC & @ 2Z&M, 130 FISRELE
2 B, 3HTHIBUT in vitro 128 T AHIFHEK I
RS EX NI ERb 5,

FEDHMRE 7 7 n 2R Y VRFUERTEP R LT
WT, F—ORERIOTMAERL, 3AfIEHOMH
& RICT 5 3 EHEEOH PCG HkicHt¥ 2R EM
NRBETHIZLLPITWS, 7z, ABPC ¢ PCG
DRI E L WERRD h, ABPC Hifkic 33
% PCG %7- PCG #ifkizxt+ 5 ABPC ik, zhvzh
MY ATEMEDGG A o 7205, T B DRE#EIE NISHIDA!®
BOFER L X {—¥ L, phenyl acetyl HIZHEA & hic
T3 ENREEAREMICE R E X 5 b D L
8q/Inb.

® i

1. Pivampicillin OV HFRBI V=T 2K+ 5 %
R Ampicillin (2 L5, RIEEO#FRAS Benz-
ylpenicillin & % pivaloyloxymethyl ester FH#{fiz
SNT L3R b, 3 ARG DFEEIC X o THRIERMEN
FHHN5Z LRI,

2. $i Ampicillin izt LT Pivampicillin j% Ampi-
cillin » [FEREEICHRVVAREMERL, —F, #T benzyl-
penicillin jz3t L T Pivampicillin & Ampicillin & [FJ#2
FEDFHNEEM* 7k Lize €T, Pivampicillin @ 3 {if
WU in vitro TOHFIGRIE IR\ TREEE L
750

3. inwvitro TOEA L DEAWAIZE LT, Piva-
mpicillin ¥ Ampicillin (2l LT, ZO&ERERDIEN
-7r0 [Al—%f ¢ Pivampicillin, Ampicillin, Benzylpe-
nicillin 2hZh O BE/ESWERNL, ZhiézTrT
v MBS, Pivampicillin #4#ici penici-
lloyl group {23+ B EHMENTBD BN -T2,
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IMMUNOLOGICAL STUDIES ON PIVAMPICILLIN

MasAYUKI IWATA and JUN SERIZAWA
Product Development Labratories, Sankyo Co., Ltd.

Immunological properties of pivampicillin were compared with those of ampicillin and benzylpenicillin, and

the following results were obtained.

1. Antigenicity of pivampicillin to rabbits and mice was weaker than that of ampicillin, and the similar
results were observed in benzylpenicillin and its pivaloymethyl ester derivative. It was concluded that
esterification of carboxylic group on position 3 of penicillin ring decreases antigenicity of the original
compounds.

2. Cross reactivity of pivampicillin to anti-ampicillin and anti-benzylpenicillin was nearly at the same degree
as that of ampicillin.

3. Ratio of covalent binding of pivampicillin to carrier protein was much less than that of ampicillin. Ana-
phylactic tests demonstrated in guinea pigs that pivampicillin-carrier conjugate did not develop antigenicity

to penicilloyl group while ampicillin or benzylpenicillin carrier conjugate did.



