Food anaphylaxis following ingestion of carmine
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Background: The risk of sensitization to reactive dyes is well established. The
clinical situation is caused most often by synthetic azo dyes and triphenylmethanc
derivatives but natural dyes such as carmine cxtracted from dried female insects.
Coccus cacti (cochineal). have been incriminated.

Objective: Stdy ol a case of anaphylaxis after ingestion of yogurt to establish

the responsibility of carmine.

Method: Case report of a patient who reccived skin prick test and leukocyte
histamine release test with carmine and yogurt.

Conclusions: This case provided evidence of an lgE-dependent mechanism and
draws attention o the tiggering dose of carmine (1 mg) although the acceptable
daily intake is up 1o 5.0 mg per kg of body weight.

INTRODUCTION

~ince the first report by Lockey in
1959 describing three cases of urticaria
“ue to tartrazine. the risk of sensitiza-
on o reactive dyes has heen well
cstablished. ™ This clinical situation is
caused most often by synthetic azo
dyes and triphenylmethane derivatives
but natural dyes such as annatto and
carmine have also been implicated. ©
The pathophysiologic mechanism of
these reactions is frequently uncertain
hecause skin tests and luboratory ex-
aminations are usually negative.® In a
recent paper. however, carmine-spe-
vific TgE was demonstrated by positive
“Kin prick tests and radio immunoassay
in three employees who had respira-
tory symptoms when working in a nat-
nral dye factory.” We now describe a
patient who had a systemic reaction
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lollowing ingestion of carmine and
who had an immediate skin test reac-
tion as well as a positive in vitro ba-
sophil histamine release test to this
substance.

PRESENTATION OF CAS
A 35-year-old female. secretary, was
first scen in the Emergency Service of
Hopital Central (CHU de NANCY)
with  generalized urticaria, angioe-
dema, and asthima that began two
hours after she ingested a yogurt con-
taining mixed fruits and the dye car-
mine (Color Index No. 75470/E120).
On admission, her hlood pressure was
normal. The symptoms and signs of
the acute reaction responded promptly
to adrenaline,

When seen 6 weeks later in the Al-
tergy Consultation Service, she denied
having had any allergic symptoms ex-
cept for several previous episodes of
urticaria and angioedema  occurring
within hours after eating certain foods,
such as delicatessen meats, chocolate,
and yogurt with fruits. She noticed that
the offending food was always colored
red. The amount of carmine that she
had ingested in the yogurt was esti-
mated to be 1.3 mg.

Physical examination at this time
was normal. SKin prick tests with
acroallergen and food extracts were
negative. In contrast, a skin prick test
through a drop of the same brand of

o

yogurt that caused her reaction and
another with a powder ol carmine re-
sulted in wheals of 3 and 10 mm di-
ameter, respectively (Fig 1). but the
white, milky part was negative. The
diluent control was negative and the
positive control (9% solution of co-
deine phosphate) resuited in a 3-mm
wheal. SKin prick tests with the yogurt
and the powder of carmine were neg-
ative in two healthy volunteers. The
leukocyte histamine release test was
cartied out according 1o the method
previously published.™ The basal hista-
mine release was 5 nM indicating no
spontancous histamine release. The to-
tal histamine contained in basophils
was 536 nM and the values of hista-
mine release in the presence of car-
mine ranged from 32 o 130 nM/L.
Thus the test was positive, with a max-
imum of [8% release at a concentra-
tion of 0.1 pg carmine/mL (Fig 2).

DISCUSSION
Based on the clinical history and the
skin test and leukocyte responses (o
carmine, we believe that this patient
had a true anaphylactic reaction (o this
dye. Carmine is a natural dye derived
from the dried bodies of females of the
tropical American insect Coccus cacti,
This insect. originally from Mexico.
fives in the wild on the cochineal figs
of the cochineal cactus.” Tt has been
acclimatized to the Spanish Canary 1s-
lands. Algeria, and India. The bodies
of the females are filled with cggs, and
they contain 10% carmine. a powdery
substance with a scarlet red color due
to its content of carmine acid (MW
492.4 d).5m

Carmine, reference E 120 in the Eu-
ropean Community fist of approved
colorants. should not be confused with
cochineal red A (Color Index No.
16255/E124). a synthetic azo dye that
is sometimes called new coccein, pon-
ccau 4R or Food Red 7. Carmine is
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Figure 1. Positive prick skin test with a powder of carmine

used widely today in the dycing, print-
ing, and paint industries.” Its use is
regulated in the cosmetics. pharmaceu-
tical. and food industries where it s
used as a colorant in lipsticks, in the
coating of tublets and capsules, and in
foodstufls such as the following:*”
o candy, ice cream, cookies, pastries
e syrups, liqueurs, vinegar
e cheese, butter, flavored or fer-

mented milk
o delicatessen meats, sausage casing
o bouillon, soup
o jams, caviar, Jumplish eggs
Finally, ingestion of a capsule contain-
ing carmine can be used in medical
diagnosis to identify an abnormal ac-
celeration ol bowel movements. Car-
mine is nontoxic. a dose of 500 mg/kg/
day in man normally being devoid of
any adverse effect. By inference. the
acceplable daily intake was fixed at S
mg/kg body weight. Studies carried
out in animals have demonstrated no
teratogenic cffect.™

There are few published reports of
allergic reactions to carmine. Sarkary
reported three cases of cheilitis caused

by lipstick, with patch tests positive to
carmine.'" A number of cases of occu-
pational asthma confirmed by bron-
chial provocation test have been de-
scribed in workers in factories where
7912

powdered carmine was handled.

428

An unusual observation of a case ol
extrinsic alveolitis with precipitating
serum antibody  to carmine was re-
ported in a man working i the food

Histamine release (%)
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dye industry.”® In some cases of
chronic urticaria, carmine has been in-
criminated on the basis that the symp-
toms could be reproduced by an oral
provocation test.>* More recently, an
English physician described a case of
anaphylaxis occurring after application
of a cosmetic containing carmine red
dye to the skin."

In our patient. the fact that the skin
prick ftest and the in vitro leukocyte
histamine release test with carmine
were both positive provides evidence
for an lgE-dependant mechanism. con-
firming the recent findings  from
Quirce.” The bell-shaped curve is con-
sidered very specific for an IgE mech-
anism. A nonspecilic, dose-dependant
histamine release can be excluded
since 100 mM/L released much less
than 0.1 mM/LL.

The liberation of histamine and
other mediators of anaphylaxis is only
possible when there is bridging be-
tween the allergen and two specific
¢l molecules on the surface of mast
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Figure 2. leukocyte histamine release induced by carmine (E120 dye).
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Figure 3. Struciunes fornmula of carmine: a hydrated aluminum chelate ol carminic acid with an

aluminum-carminic aod ratie ot 2 01

cells and basophils. Carminic acid be-
g a small monovalent hapten, it is
possible  that bridging could  result
from two phenomena: one is that the
carminic acid in carmine could be
bound to residual proteins  derived
from the bodies of the insects. thereby
torming a multivalent conjugate. The
presence of protein residues in the
commercial dye is assumed. The
other is based on the fact that chemical
analysis of carmine has shown that the
voloring principle is a hydrated alumi-
num chelate of carminic acid, with an
sluminum-carminic acid ratio of 2'°
(Fig 3). In that way, carminic acid

could behave like a divalent com-
pound, alfowing it to bridge two spe-
cific antibody molecules. The speci-
ficity of IgE against carmine could
thus be protein  (high molecular
weight) present in carmine and co-
chineal or hapten-specific. Quirce ar-
gues against the existence of hapten-
specific antibodies and says that
RAST inhibition data argue for a
high molecular 10- to 30-kD antigen
present both in cochineal and car-
min:’ however. the nature of reacto-
genic antigen remains unknown. Nei-
ther skin prick tests nor leukocyte
histamine release tests differentiate

hapten-induced from protein-induced
TgE-dependant  histamine release.
Only I¢E immunoblot could help re-
solve the question.

In addition to the fact that the patient
we describe is rare, this observation
indicates the small amount of carmine
that triggered the symptoms: 1 mg.
This dose is very far {from the admis-
sible daily ingestion. up to 5.0 g per
kg of body weight. It is also very dif-
ferent from the dose of 100 mg, which
was used for oral challenge in a patient
sensitized by carmine inhalation and
having rhinitis and asthma.” This case
draws attention to the need of knowing
the amount of the hidden allergens in
food before performing oral  chal-
lenges.
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INCREASED PREVALENCE OF ASTHMA AND WHEEZING AMONG
INNER-CITY CHILDREN

In order (o estimate prevalence of asthma and wheezing among inner-city
children the authors completed a randon digit dialing telephone survey of 002
houscholds (with 1285 children Tess than 18 years of agey in Bronx County. New
York in 1991,

The cumulative prevalence of asthima among the children was 14.3% . and
8.6% had had asthma within the previous 12 months, compared with 4.3% whao
had had asthma within the previous 12 months in the nationwide Health Tnter-
view Survey of 1988. Wheezing within the previous 12 months (period preva-
Jence) was also reported for an additional 4.2% of the Bronx children. Cumula-
tive prevalence of asthma was significantly higher among Hispanic children
(17.9%) compared with blacks (11.6%), whites (8.2%). and others (10.4%).
Among Hispanic children both cumulative prevalence and period prevalence of
asthima were significantly higher for those with annual houschold incomes Jess
than $15.000. The period prevalence of “wheeze™ without a diagnosis of asthma
was slightly higher among whites (6.4%) and blacks (5.8%) than Hispanics
(2.9%) (P < .1): period prevalence for the combination of wheeze only and
asthma was similar for whites (14%) blacks (12.7%) and Hispanics (12.9%). Of
the children reported to have asthma who had wheezed during the previous yeat,
89.5% had had one to three episodes and 10.5% had had four to 12 episodes
within the previous year, 9.2% reported disturbance of sleep by wheezing an
average of more than two nights per week: similar proportions of those reporting
wheezing only without a diagnosis of asthma had had four episodes within the
previous year and nocturnal wheezing more than two nights per week.

These observations suggest prevalence of asthima among inner-city children
may be much higher than for other children in the United States.

—RMS

Crain EF, Weiss KB, Bijur PE. et al. An estimate of the prevalence of asthma and
wheezing among inner-city children. Pediatrics 1994:,94:356 ~62.
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