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Abstract

‘The contribution that the different parts of the benzvlpenicillin (BP) molecule
made to the antigen-binding site was studied using human I¢gE sera specific to
the benzyvipenicillovl (BPO) determinant. Radioallergosorbent test inhibition
studies were made using in the solid phase BPO and in the fluid phase BP
butyl-amine. 6-amino-penicillanic acid-butviamine. thiazolidine. and phenyl-
accticacirl The results indicate that the whole BPO structure was required for
optimal inhibition in all scra studied and that important differences were
obtained comparing these results with those obtained with the different parts
of BP. These structures contributed to a different degree to the constitution of
the antigenic determinant.
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Introduction of the benzvipenicillin (BP) molecule to the binding of the

antibady was studied. The specificity of sera with IgE to

...

Penicillins conjugate to body proteins. inducing both
cellular and humoral immune responses. Different iso-
tvpes of antibodies are produced to these hapten carrier
conjugates[1]. Three relevantstructures have been identi-
fied as contributing to the antigen-binding site: the side
chain (SC). the thiazolidine (THIAZ) ring. and the struc-
ture resulting from the combination of the carbonyl of the
betalactam to the amino group of the carrier. the new
antigenic determinant (NAD) [2]. Preliminary studies of
our group [3] indicated that when variations in the side
chain of penicillins are considered. animportant change in
the capture of IgE antibodies by a radioallergosorbent test
(RASTY) is produced supporting the relevance of this
structure. In addition, it has been shown that NAD . SO
nd THIAZ were recognized ina different way by specific
lel> antibodies {4]. The contribution of the different parts
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benzyvlpenicillovl (BPO) was analvzed using monomeric
conjugates of the PG molecule and different parts of this
chemical structure. The results indicate that the whole
BPO-butylamine structure was required for optimal inhi-
bition and that the use of separated parts of the molecule
decreased to a different extent the capacity of the inhibi-
tion.

Methods

Radioallergosorbent Test

Cvanogen bromide activated cellulose dises were conjugated to
polvivsine. and then BP was fixed to the solid-phase derived discs as
deseribed elewhere [3.5]. Optimal concentrations of reagents were
deterimned by concentration-ctfect curves using a pool of positive
control sera [6].
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RAST Inhibition Y
Pools of positive and individual sera were used. The following 100 !
monomers were used during the fluid phase: BP butvlamine (BP !
BA). 6-amino-penicillanic acid-butvlamine (6 APA-BA). THIAZ. + + BPO-BA |
and phenvlacetic acid (PHA). THIAZ. and the monomeric conjugale 80 i ¥  PHA ‘
were prepared as described earlier [7. 8], Tenfold molar concentra- . !
tions ranging from 100 t0 0.0 mAf were used. and the inhibition was c Tl 11 6-APA-BA )
made in parallel with all monomers. g 9 x  THIAZ :
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In figure T the RAST inhibition resalts are shown with | T
the pool of positive sera. Optimalinhibition was obtained o] T R S
with 100 mM of BP-BA, but with any of the monomers 100 10 1 0.1 mM

used no more than S0% inhibition was obtained. These
data indicate that the whole BP structure was required for
optimal inhibition with the pool of sera. Figure 2 shows Fig. 1. RAST inhibition study using pool of sera with specific
the patterns of inhibition of two individuat sera (2 and 4). lek 10 BPO. Different monomers were used during the fluid phac.

. . . . ranging from 100 to (L1 mA. Results are presented as percentage ol
As occurred with the pool of positive sera. an optimal

R ) ) inhibition.
degree of inhibition was also obtained with the mono-
meric conjugate BPO-BA. but when the different parts of
the molecule were used. there were differences from se-
rum to serum. Inserum 2. the main inhibitor after BP-BA
was PHA. and 6-APA-BA inhibited very poorly. and
THIAZ did not inhibit. In serum 4 all BP structures (SC,
NAD and THIAZ) contributed over 30°% inhibition. and
PHA was stronger (73%). Figure 3 shows all sera studied
at the maximum inhibition used in the assay (00 mAT of
sach chemical structure). 1t can be scen that considering
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Fig. 2. RAST inhibition using two sera with leb o BPO. Inhibitions were made as presented in figure |
Differert patterns of inhibition were observed.
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Fig. 3. RAST inhibition results compari- N
e ten positive sera to BPO) at optimal con- N\ -
~ntrations of all monomers during the fluid 20 :
phase (100mM)y. The stronger inhibitor was @ §
e BPO-BA monomer. and different de- R ZI ) ZENE ZEN NI ZEIN | BN
aees of inhibition were observed with the ! 2 3 4 5 6 7 8 9 10
thers,

the inhibition produced by BPO-BA not anv of the struc-
nire used achieved this inhibition. In serum No. 4. the
higherinhibition wasinduced by PHA (73%) and in serum

N0 9 by 6-APA-BA (62%). The contribution that any of

his chemical structures made in the inhibition studies in-
licates that the best inhibitor in 4 cases was 6-APA-BA
md in other 4 PHA . In <ix sera the inhibition with each
part of the BP molecule was below 507, inhibition. In
most samples inhibition with THIAZ was similar to that
nduced by 6-APA-BA

Discussion

Levine and Ovary |9] reported that when BP binds 1o a
protein. the whole molecule is recognized by the antibody
n the antigen-binding site. Later studies {10} indicated
hat different populations of antibodies could be identi-
ied. NAD and the SC were the better recognized. The use
2t monoclonal antibodies indicated that three relevant
rarts could be recognized by different clones: NAD. SC.
nd THIAZ. [2]. The occurrence of selective reactions .o
moxicillin with presence of TeF antibodics that scemed
‘o recognize mainly the SC raised questions about what
rere the relevant structures of penicilling involved in elic-
ting the allergic reactions [11]. These data may help un-
lerstanding the cross-reactivity between peniciltins and
ephalosporins and between different cephalosporins. In
his study. the penicillin molecule coupled to an aminn
nonomer was used. in order to have a structure with the
hree epitopes identified. In addition. the SC of PG
PHA). THIAZ. and the combination of NAD plus

b———-——————.—.———ﬁ

THIAZ (6- APA-BA) were used in order to known which
were the relevant parts recognized by specific IgE anti-
bodies. Using pool of sera. the results indicated that the
bestinhibitor was the whole structure and that with any of
the structures used no more than 50% was obtained.
When individual sera were studied. a great variability was
seen from serum i serum, butin any case a similar inhibi-
tion produced by the whole molecule (BPO-BA) was not
obtained. Insome sera the most relevant structure was the
SCLbut in others seemed to be the combination of NAD
and THIAZ. A variability from serum to serum was ob-
serbed. and insome cases the different parts contributed a
very low inhibition pattern. This study with specific IgE
human sera provides important data to the study of the
antigen-binding site in sera from patients allergic to pen-
icillins. Further studies using a large number of sera and a
structure with only NAD are being carried out in order to
cstablish the relevance to the specificity of IgE antibodies
presented in sera from subjects allergic to penicillins.
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