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Revision
Contact dermatitis due to gallates

Gallates are antioxidant compounds that are used in the food, cosmetics and
drug industries. Even though they behave as powerful antigens in animal mo-
dels, only a rather limited number of cases of gallate-induced contact dermati-
tides has been reported in humans. This phenomenon has been attributed to im-
munologic tolerance through oral exposure, as described in experimental animal
models. The most frequent clinical presentation in humans is cheilitis, although
eczema in other locations and even generalised dermatitis are also possible. Wi-
dely different concentrations and vehicles have been used for the epicutaneous
tests in the cases reported. As for the therapeutic management of gallate-induced
contact dermatitis, and considering that at present these substances are scarcely
relevant in the formulation of drugs, the preventive measures may be restricted
to the use of cosmetics and the industrial manipulation of certain foodstuffs.
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Dermatitis de contacto por galatos

Los galatos son sustancias antioxidantes que se emplean en la industria de alimen-
tos, cosméticos y medicamentos. Pese a que se comportan como antigenos potentes
en experimentacién animal, se ha descrito sélo un nimero limitado de dermatitis de
contacto por galatos, lo que se ha atribuido a la tolerancia inmunolégica de estas
sustancias inducida por via digestiva, tal como ocurre en modelos de experimenta-
cion animal. La clinica mas habitual es la queilitis, aunque pueden ser causa de ec-
zema en otras localizaciones, incluso de dermatitis generalizada. Se destaca la va-
riabilidad de concentraciones y vehiculos para las pruebas epicutaneas en los casos
publicados. En cuanto al tratamiento de las dermatitis de contacto por galatos y da-
do que en la actualidad apenas tienen importancia en la composicién de medi-
camentos, las medidas de prevencién se limitaran al uso de cosméticos y a la mani-
pulacion de ciertos alimentos en la industria.

Palabras clave:Alimentos. Cosméticos. Dermatitis de contacto. Galatos. Pruebas
epicutaneas.

allates are a group of antioxidant substances that are used as preser-
vants in cosmetics, foods and in the pharmaceutical industry (in topical
preparations) for preventing the oxidation of fats, vitamins, perfumes
and essential oils. They thus prevent those preparations from acquiring a rancid
aspect and a disagreeable smell. Chemically, gallates are alkyl esters of the
trihydroxybenzoic acid, which differ from each other in their side chains (Fig.
1). The most usually employed variants are propyl gallate (PG), octyl gallate
(OG) and dodecyl gallate (DG). These three substances have been coded, accor-
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ding to the European Directive on Alimentary Additives
(Directive 95/2/CE) as "E-310", "E-311" and "E-312". i

The gallate esters have been associated to advel C-0HCH,);~CH,
events such as contact dermatitis and methemoglobirfaemi

EUROPEAN LEGISLATION HO OH

. o : OH

According to the European Directive on alimentary
additives different from colorants and sweeteners (Direc PI'GFI"'F' gl:]”ll:l'le I:E—3'| 'I:]'}
tive 95/2/CE), the maximum allowed dose for PG (E-
310), OG (E-311) and DG (E-312) is 200 mg/kg in fats
and oils destined to the professional manufacture of hee
treated alimentary products and in a number of manufa l’I:I
tured foods, with the exceptions of dehydrated potatoe C-0-{
(25 mg/kg) and chewing gums and dietary supplement CHE}'_CH’
(400 mg/kg).

The concentrations allowed in cosmetics and phal
maceutical products range, according to Martiridditem
0.001 to 0.1%. HO OH

As regards their presence in drug formulations, al CH
information request to the Drug Surveillance Centre of th
Autonomous Community of the Basque Country (CEVI- DEW' g[l”-[l'l'& {E'E] ]}
ME, Centro de Vigilancia del Medicamento de Euskadi
has yielded only three registered preparations for topic:

use, all of them but little used: Hemoderm®, Alphosyl® 0
and Cusigel®. i
C-O0+HCH,), <H,
ANTIGENICITY
Hausen and Beygrin 1992, sensitised Guinea pigs H) OH
with eight different gallates and came to the following OH
conclusions: the eight gallates tested were considered
be moderate to strong sensitisants; the increase in leng DDdEﬂ"ﬂ QD“EITE {E.E] E}

of the side chain correlates with increasing sensitising ci
pacity; finally, cross-reactivity between these compoundrig 1. chemical structure of gallates.
occurs when the chemical difference in their side chains
less than four carbon atoms (Fig. 1).
In human experimentation, the open repeated appl
cation test with PG at concentrations below the 1% onesing the intradermal route. They applied on alternate
allowed in cosmetics did not induce any dermatitis manidays three 0.1 ml doses of 5% PG together with Freund’s
festations in 850 subjects. However, this same compoundpmplete adjuvant; ten days after induction, 2%, 0.5% and
vehiculised in ethanol, sensitised eight out of ten volunted.1% PG patches were applied, with 70% alcohol as the
ers. One case has been reported of active sensitisation &khicle. Positive reactions occurred after 24 and 48 hours,
ter the application of PG at varying concentrations in ethaand the sensitisation persisted when the animals were re-
nol/water (25/75) tested three months later. When these authors tried to
Khan et aFf induced sensitisation in Guinea pigs achieve sensitisation by the epicutaneous route in another
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group of Guinea pigs, the concentrations required were  As for the origin of the manifestations, cosmetics
higher than those used intradermically. were involved in 35 cases (lipsticks/lip balms in 15, lipo-
The same investigators induced PG tolerantkey some-containing cosmetics in 11, body lotions in 6, and
exposed Guinea pigs by the digestive route to seven consgher cosmetics in 3), drugs/medicinal preparations in 7
cutive daily 1.5 ml doses of 10% PG in a 1:10 alcohol solueases, and foods/foodstuffs in 3 cases.
tion and in olive oil. The animals were then intradermally CosmeticsThe most usual clinical presentation was
immunised with PG and dinitro-chlorobenzene (DNCB); fi-that of cheilitis, in relation to the use of lipstieks only
nally, the latter two substances were patch-tested. The rene of these cases involved a male patiefihe remain-
sults were negative for PG and positive for DNCB. der of the clinical manifestations involved the face in 15
According to one multicentre study in which variouscase$*'?* and in 6 cases the distribution was generalised,
antimicrobial and biocide preservants were téstiédvas in relation to a body milk containing 16 componénts
demonstrated that the one gallate with the greatest sensiti- The gallate involved was PG in most cases; only in
sing capacity is OG (1.1%), followed by DG (0.6%) andthe series published by Serra-Baldrich and Puaig four
PG (0.3%). In the literature, however, the cases related tases involving OG and two cases involving DG repor-
PG predominate, possibly because this is the most widetgd. These results question the possibility of cross-reacti-
used gallate2 vity among the various gallates, even though in one°case
Hemmer et at, after studying one case, suggestedhere were positive tests with PG, OG and DG and also
the possibility that the gallates might have cross-reactivityith gallic acid and with ethyl- and methyl-gallate. On
with other compounds (catechol, protocatheutic acid anthe other hand, in a number of cases only PG was tes-
p-tert-butylcatechol), all of them phenols occurring in veted**
getable pigments and having in common in their chemical It is noteworthy that in the case reported by Hemmer
composition the presence of two hydroxyl groups iret al® the contactants were tested at a 0.3% concentration
"ortho-" position. These investigators ruled out positivitiesand in an aqueous vehicle, despite the difficulties in dis-
with other substances with hydroxyl groups"ineta-"or  solving them in such a vehiéle
"para-" position. The cases related to the application of liposome-con-
Finally, Marston published a series of 13 cases of PGaining cream’$ bear special mention; the authors specula-
positivity among 245 women studied; 10 out of these 18 that these substances may in these cases have acted as
had used cosmetics with liposomes that contained this gaejuvants.
llate in their composition. He explained this high number of Foods and foodstufff-hree of the four cases repor-
cases through the adjuvant capacity of the liposomes. Oted had an occupational origin: preparation of ginger bre-
of the cases in the series published by Romaguera and Vilad, manipulation/sale of cheeses, and preparation of chic-
plana was also due to a liposome-containing cosmetic, bken fat$*% The fourth case was related to the ingestion of
in this case the patient was sensitised to PG, OG and DG margarine, in a child presenting with labial oedema that
remitted after an exclusion diet
Among the clinical manifestations, a particularly
REVIEW OF THE PUBLISHED CASES striking one was an occupational airborne dermé#titisa
female worker in the alimentary industry; this patient’s
This review includes 45 cases, 40 females and 5 mavork consisted in mixing powdered OG with heated chic-
les; 44 of them were adults (age range, 19 to 65 yearsgen fat, and she had possibly become sensitised at her pre-
and the remaining one was a 6-year-old child (Table I). vious workplace in the elaboration of margarines. In this
The clinical presentation was cheilitis in 18 casesparticular case a test with 1% OG in alcohol is reported,
disseminated dermatitis in 10, dermatitis of the hands in Gyith an irritative result.
facial dermatitis in 3, and other locations in 8 cases. Drugs and medicinal preparation¥he male gender
The causative agents were PG in 32 cases, OG in p8edominated in this group, and in all the patients the only
and DG in 7. In most of the patients the clinical manifeseontactant reported was PG, in various vehicles and at dif-
tations were associated to one single gallate; all three gferent concentrations.
llates were involved in three cases, and two of them in a  The origin of the clinical manifestations was a "natu-
further three. ral" lip balnt® containing 24 components, one of which
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Author(s) No. of  Gender Clinical . "
. . Epicutaneous tests Origin
cases (FIM) manifestations
Gallate tested Concentration
Romaguera and Vilaplana® 5 5m 4 cheilitis 4 PG 1% vas Lipstick
5/0 1 face 106G 0,25% vas Liposome cream
Heine® 6 6/0 Disseminated PG 1% vas Body lotion
Cronin® 1 1/0 Cheilitis PG 2% vas Lipstick
Kanthraj et al* 1 1/0 Cheilitis PG and OG Cosmetics
Serra-Baldrich and Puig** 7 6/1 Cheilitis 1PG 1% vas Lipstick
406G 0,25% vas
2DG 0,25 vas
Giordano and Schwange*? 1 1/0 Cheilitis 0G 0,3 % vas Lipstick
Pérez and Rodriguez** 1 1/0 Cheilitis PG and OG 1 % vas Lipstick
Nandkishor and Athevale** 1 1/0 Cheilitis PG and OG 1%y 0,25 vas Lipstick
Hemmer et al® 1 1/0 Face PG, OG, DG 0,3% aqueous Cosmetic
Marston’ 10 10/0 Face and neck PG 1% vas Cosmetics with lipsomes
Bojs et al*® 1 1/0 Disseminated and hands PG, OG, DG 1y 0,25 % vas Flour and hand cream
Raccagni et al*’ 1 1/0 Hands DG 0,1% vas Cheese
Lewis et al*® 1 0/1 Labial oedema DG 0,2% vas Margarine
De Groot and Geskemos*® 1 1/0 Airborne CD 0G 0,1% vas Chicken fat
Wilson et al*® 1 0/1 Cheilitis PG 2% vas “Natural” remedy
Corazza et al*® 1 0/1 Hand and arm PG 0,5, 1 and 2% Drug (medicinal preparation)
Pigatto et al*® 1 1/0 Ulceration PG 0,1% vas Drug (medicinal preparation)
Hernandez et al* 1 0/1 Penis PG? Drug (medicinal preparation)
Lidén* 1 0/1 Disseminated PG 1% ethanol Drug (medicinal preparation)
Valsecchi and Cainelli** 2 1/1 Disseminated PG and product as such 1% vas Drug (medicinal preparation)

PG = propyl gallate; OG = octyl gallate; DG = dodecyl gallate; vas. = vaseline (petroleum jelly); CD = contact dermatitis.

was PG. Further origins of clinical manifestations in thiiREFERENCES
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