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Although anaphylactoid reactions to local anesthetics are well known, a ra
dioallergosorbent test (RAST) to detect specific drug reagin (lgE) anti-body has
not been developed. We established RAST for local anesthetics by using car
boxylic acid derivatives of lidocaine, procaine and methylparaben. Serum sam
ples were taken from 100 volunteers who were regarded to be nonallergic to
the drugs used. Negative RAST values obtained from these volunteers were
1653 ± 254(SD) cpm (lidocaine), 2750 ± 264 cpm (procaine), and 2805 ± 336
cpm (methyl paraben). (Key words: RAST, local anesthetics, lidocaine, procaine,
methylparaben)

(Kokubu M, Oda K, Shinya N: Radioallergosorbent test (RAST) for specific
19E antibody to lidocaine, procaine and methylparaben. J Anesth 3: 74-79, 1989)

Anaphylactoid, hypersensitive side effects
of local anesthetics and methylparaben are
rare, but well-known1-5. Some of the un
toward responses following the use of local
anesthetics tend to be thought of as a "sensi
tivity response". The exact incidence has not
been ascertained, because there are no reli
able diagnostic methods to determine allergy
to local anesthetics. Neither skin test nor
clinical examinations are satisfactory to de
terme allergy to local anesthetics. Although
the indirect skin test (P-K reaction) is effec
tive, but it carries the danger of infection.

Recently, we developed the radioaller
gosorvent test (RAST)6-10 for lidocaine,
procaine and methylparaben, in which the
synthesized allergen were chemically coupled
to unsolved carrier. Present study was de
signed to determine the RAST values of
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nonallergic subjects to local anesthetics, and
to evaluate the diagnostic usefulness of this
method to find out the allergic subjects to
local anesthetics.

Material and Methods

1) Synthesis of carboxylic acids deriva
tives

Only proteins or amino polipeptides can
bind with a CNBr-activated cellulose disk.
The preparation of the antigen began with
the synthesis of carboxylic acid derivatives of
lidocaine, procaine and methylparaben.

Lidocaine-COOH was prepared from 2,6
xylidine and N-methyliminodiacetic acid (fig.
1), and purified by column chromatography.
Procaine-COOH was prepared from procaine
and succinic anhydride (fig. 2), and purified
by column chromatography.

Ethyl p-hydroxy O-benzoglycolate pre
pared from p- hydroxy benzoic acid and
ethylbromacetics was hydrolyzed to give
methylparaben-COOH (fig. 3).

2) Conjugate with BSA
These carboxylic acid derivatives were

conjugated with bovine serum albu-
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Fig. 1. Synthesis of lidocaine carboxylic acid derivative.
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Fig. 2. Synthesis of pro
caine carboxylic acid deriva
tive.
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min (BSA) using tri-N-buthylamine and
isobuthyl chloroformate by mixed anhydride
method.

The molar ratio of lidocaine-COOH to

BSA conjugate was determined spectropho
tometrically (fig. 4). Spectrophotometric
analysis was carried out by comparing the
absorbance at 263 nm of the conjugate with
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Fig. 3. Synthesis of methylparaben carboxylic acid derivative.
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Fig. 4. Spectrophotometric absorbance
of lidocaine-COOH, BSA and lidocaine
COOH conjugated with BSA.

At 263 nm, absorbance of lidocaine
COOH is 0.13, that of BSA is 0.03, and that
of lidocaine-COOH conjugated with BSA is
0.08.
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Fig. 5. Spectrophotometric absorbance
of procaine-COOH, BSA and procaine
COOH conjugated with BSA.

At 273 nm, absorbance of lidocaine
COOH is 0.17, that of BSA is 0.04 and that
of lidocaine-COOH conjugated with BSA is
0.15.
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Fig. 6. Coupling of antigen to Paper disk

CNBr activated disk .

• Table 1. RAST values (c.p.m.) obtained
from 100 volunteers who were re
garded to be nonallergic to the
drugs-lidocaine, procaine and
methylparaben
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Table 2. The c.p.m. value obtained from
the patients who showed allergic
positive reaction to lidocaine or
procaine by skin test
All values are in the normal range.

Lidocaine 1.653 254 ~2,161

Procaine 2.750 264 ~3,278

Methylparaben 2,805 336 ~3,477

RAST values less than mean +2SD have been
regarded as a negative reaction to drugs.

that of BSA and lidocaine-COOH by using
the following constants: molecular weight of
BS.A, 65000; e value for lidocaine-COOH,
0.313 x 104 • The number of lidocaine-COOH
molecules linked to a BSA molecule was de
termined to be 10 by the method of Bernard
and his colleaguesl".

In a similar way, the number of procaine
COOH molecules linked to BSA molecule
was determined to be 16 (fig. 5).

3) Coupling of antigen to CNBr activated
disk

CNBr activated paper disks were incu
bated with 30 ml of 10% allergen solution
(pH7"-'S) over night at 4°C. The BSA conju
gated allergens were then fixed on the paper
disk (fig. 6).

4) Radioimmunoassay
The RAST was performed in the following

way.
Fifty microliters of serum was incubated

for 3 hours at room temperature with the

mean SD Normal RAST
values

The sera from The sera from
Patient positive skin test positive skin test

for lidocaine for procaine

1 1,294 2,159
2 1,363 2,001
3 1,965
4 2,133
5 2,117
6 1,991

mean±SD 1,81O±346 2,080±79

allergen coated paper disk. After the incu
bation, every disk was washed with 3 ml
of saline three times, and incubated with
50 microliters of 125I_anti human IgE, cor
responding to approximately 40,000 c.p.m.,
over night at room temperature and washed
as above. The amount of radioactivity was
measured in a gammascintilation counter.
The RAST values were expressed as the
c.p.m.

Results

Table 1 shows the results for sera ob
tained from 100 individuals, who were re
garded as nonallergic with lidocaine, pro
caine and methylparaben by skin test. The
c.p.m. values obtained are 1653 ± 254 (mean
± SD) (lidocaine), 2750 ± 264 (procaine),
and 2S05 ± 336 (methyl paraben). The sub
jects whose RAST values less than 2161
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c.p.m. (mean + 2SD) have been regarded
as nonallergic to lidocaine. Similarly, the
subjects whose values less than 3278 c.p.m.
(procaine), and 3477 c.p.m. (methylparaben)
have been regarded as nonallergic to pro
caine and methylparaben.

Table 2 shows the responses of sera from
6 patients who had allergic history to local
anesthetics.

Positive RAST value was not obtained
from any of these patients. The mean RAST
value of sera from the six patients who had a
positive allergic reaction to lidocaine is 1810
± 346 c.p.m. The RAST values of sera from
two patients who had positive skin test to
procaine were also in the normal range.

Discussion

Anaphylactic and hypersensitive reactions
of procaine are well-known as procaine
shock'>. It has been assumed that the ester
link group of local anesthetics and methyl
paraben possess antigenic properties whereas
the amide-link group of local anesthetics
have not possess such antigenic properties.

Allergic reactions such as hypotension,
skin rashes and respiratory depression can
not be used as an absolute diagnosis of type
1 anaphylatic reaction. Neurogical response
caused by pain due to the injection may be
mistaken for anaphylactic shock. Accidental
intravenous injection of local anesthetics may
cause the loss of conciousness particulary in
children. A large number of patients thought
to be allergic to local anesthetics are found
negative with skin test. Too often a patient
is described as allergic to local anesthetics
without adequate evaluation.

In order to clarify whether the patient is
indeed allergic to the drugs, more precise
immunological screening is necessary. Pre
liminary studies have indicated that RAST
method may be valuable as screening test,
and that it is useful for the invitro diagno
sis of specific allergies. Stenius and Wide13

found an 83 percent correlation between
RAST and the results of skin prick test.
RAST has the obvious advantage of not
risking the occurrence of potentially serious
reactions.

Since Wide and his collegue" first per
formed the RAST by using penicillin coupled
to BSA as the hapten, RAST has been
used as a diagnostics test for several differ
ent antigens7 --10. Only amino polypeptides
or proteins can bind chemically to CNBr ac
tivated cellulose and sephadex. Therefore, to
perform the RAST for local anesthetics, it is
necessary to prepare the antigen which can
bind to the CNBr activated cellulose disk.

In this study, lidocaine-COOH, pro
caine-COOH and ethyl p-hydroxy 0
benzoglycolate were synthesized and conju
gated with BSA. These products were able
to bind the activated cellulose disk. It was
thought that allergenic action of local anes
thetics was maintained in those products
because the intermediate chain i.e ester-link
and amide-link of local anesthetic remain un
changed. The RAST procedure can readily
be used for the detection of IgE antibody
specific for a given anesthetic in sera. In the
present study, RAST values were not high in
six patients who had reported allergic to lo
cal anesthetics. This may be associated with
the fact that the half-life of IgE antibody is
very short (2.4 day). These sera were taken
from the patients more than six months af
ter the anaphylactic reaction occurred. The
value of the RAST may gradually decrease
with time". In allergic disease, however, the
other classes of immunogloblins may also
have an effect.

The allergic reaction of these patients may
be due to the other classes of immunogloblin
such as IgG, and not to IgE antibody.

If these allergic reactions are not a type
I, RAST values from these patients should
be normal. The RAST method is simple and
useful procedure to detect the drug specific
IgE anti-body in vitro. A limitation of the
present study is that it measures allergy
associated only with IgE anti-body. It is
extremely important to establish the RAST
for the other classes of immunogloblin in
future studies.

(Received Mar. 15, 1988, accepted for publi
cation Oct. 21, 1988)
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