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Sensitivity to some rubber additives
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The frequency of positive patch fests to 13 rubber accelerators in Poland was recorded.
Of particular interest was the relatively large group of patients positive to several, mostly
chemically unrelated, accelerators. The mechanism of this multiple sensjtivity is discussed.
Positive tests to N-isopropyl-N-phenyl-p-phenylenediamine were observed in more than
half of the patients reacting to several aromatic amines. Anamnesis indicated that in the
case of cross-reaclions o many aromatic amines, none of the patients positive to N-iso-
propyl-N-phenyi-p-phenylenediamine had complained of a reaction to rubber products.
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Rubber additives are among the most {re-
quent of contact dermatitis. The
purpose of our work was to study the rela-

calses

lionship between  positive patch  tests to
thirteen rubber acceterators and one anti-
oxidand.

Materiai and Methods

A total of 2,075 conscculive patients were
with two to six
captobenzothiazole, tetramethyithivram di-
dibenzothiazole  disuiphide,  di-
phenyl thiourea. zine ethylphenyl-dithiocar-
bamate N-cyciohexyl-2-benzothiazyl
sulphenamide. Of these 2,073 paticnts, 1.570
were tested with N-isopropyl-N-phenvl-p-
phenylenediamine and 200 patients with se-
ven additional accelerators: o-tolyldiguani-
dine, diethylthiourca, cthylence thiourea, di-
pentamethylene-thiuram  tetrasulphide, zine
diethyl-dithiocarbamalte, tetramethylthiuram
monosulphide and N-oxvdiethviene-2-ben-
zothiazole. Tests with N-isopropyi-N-phe-
nyl-p-phenylenediamine were performed on

tested accelerators: mer-
sulphide,

and

31 paticents positive to p-phenylencdiamine,

whe had previously been tested with 2§
other aromatic amines: o-toluidine, m-tolui-
dine, p-toluidine, o-nitroaniline,
aniline, p-nitroaniline. o-aminophenol, m-
aminophenol, p-aminophenol, o-toluenedia-
mine, m-toluenediamine, p-toluenediamine
sulphate. o-phenylenediamine, p-aminoben-
zoie acid diethylaminoethyl ester {novo-
caine}, N-phenyl-2-naphthylamine, p-nitro-
g-aminophenyl, p-nitro-o-phenylenediamine,
o-nitro-p-phenylenediamine, o-chioro-p-phe-
nvlenediamine sulphate. N.N-dicthyl-p-phc-
nylenediamine sulphate and N-ethyl-N-hy-
droxyethyl-p-phenylenediamine sulphate.
All the allergens were diluted in vellow
soft paraffin, with the exception of novo-
caine which was dissolved in water. Apart
from 1 % p-phenylenediamine, ali the re-
maining contactants were applied in 2 %

m-nitro-

concentrations.

Results

The percentage of patients with positive
reagtions to the additives is shown in Table
1. 1t is clear that pateh tests in Poland are
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Takie 1. Patch tests to individual rubber additives.

. Positive reactions 5t
Allergen Number tested Al Men Women
Tetramethylthiuram disulphide 2074 327 2.76 377
Mercaptobenzothiazole 2075 3258 2446 4.05
Tetramethylthiuram
monosulphide 204 2,530 - -
N-oxydiethylene-2-
benzoihiazole 200 2.50 - -
N-cyclohexyl-2-benzothiazyl
sulphenamide 1538 227 176 276
Zine diethyl dithiocarbamate 200 150 - -
Dibenzothiazole disulphide 1698 1.46 1l {80
o-tolykliguanidine 200 (1504 - -
Diethyl thiourea 2043 (.50
Ethyiene thiourca 200G (.50 - -
Diphenyi thioures 1191 .25 03,30 016
Zinc ethylphenyl
dithiocarbamate 1203 (.08 { .17
Pipentamethylenethiuram
tetrasulphide 200 i - -
N-wsopropyl-N-phenyl-p-
phenyiencdiamine 1540 87 740 100040

frequently positive with mercaptobenzothia-
zole and tetramethyithiuram disulphide and
with N-cyclohexyl-2-benzothiazyl sulphen-
amide, tetramethylthiuram  monosulphide
and dibenzothiszole disulphide. The latter
two compounds, however, were (ested on
2040 patients only. On the other hand, not
one patient reacted o dipentamethyienc-
thiuram tetrasulphide. Relatively numerous
positive patch tests were obtuned with di-
phenylguanidine (1.0 %}, these
results were not taken into account because
it is believed that they were irritant reac-

However,

ticns, at least in some of the patients. All
accelerators  tested on than 1.150
patients gave posilive reactions more fre-
quently in women than in men, The fre-

morc

quency of sensitivity to all rubber additives.
when compared in four age groups (below
20 years, 2040 years, 4000 years and over
60 years) increased with age.

In the group of 200 patients tested with
thirteen accclerators, 16 subjects were posi-

rive to at least one acccelerator. Most of
them were sensitive to several {Table 21 Not
aone of them, however, was positive 1o N-iso-
propyi-N-phenvi-p-phenvienediamine.
Among 31 patients positive to p-phe-
nvicnediaming, [6 were also positive to N-
opropyi-N-phenvl-p-phenvlenedianine.
with this antioxidant werc
somewhat more {requent among  subjects
who reacted to several

Positive  1ests

amines Fable 33

Two were positive to mercaptobenyothin-

Table 2. Multiple sensitivity 1o 13 accelerators
i 200 paticnts

Number of

Positive 1o L .
pasitive patienis

One accelerator
Two accelerators
Three acceleratlors
Four accelerators
Five accelerators
Six accelerators

T — Ta W
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Table 3. Positive reactions to Neisopropyi-N-phenvi-p-phenylencdiamine (IPPD}in cross-sensitivily

o aromativ amdonss

PP MNumber Patienis positive 1o
TOd 4 5 & 7T 8 9 R it 12 13 1415 18 17 iR
aromatic amines
Positive i 2 i 3o 01 I R S
Negutive 15 I3 4 ! 2 ! i H !

zole, and one was positive to
thivvam disuiphide. With the

tetrametiyl
exception of
these three patients. none of the 27 had
noticed sensitivity (¢ rubber products.

Discussion

Some of the patients tesied with |3 sccelera-
tors were positive 10 3, 4, 5 and even 6 of
these compounds. This may been
a cross-reaction between substanoes
similar chiemicai structure. The maiv

fravy
partly
with a
cause of these multiple reactions, however,

wis  concomitant sensitization. This  was
particularly seen in the patieni 1O, whe

was posidive o mercaptobenzothiszaic, to-
tramethvithivram  disaiphide,  tetramethyl-
thiuram  monosulphide,  N-cvelohexyl-2-
benrothiazyl  sulphenamide, digthyi
dithiocarbamalie diphenyl  thioures.
Cross-resctions in thix case wers probably
only hetween the two thiuram sulphides, 1t
would seem that sensitizapon to one accele-

VATAS
and

rator produces an inflamunation which plavs
the role of a sui generic portal of sensitza-
tion and facilitztes penelyation through the
skinn of other chemically unrelated accelers-
tors. In patients rested with 4 aceelerators,
positive reaction: were frequently {ound (o

-

I oor 3 of them; reactions o zine dicthyd
dithiocarbamaie were positive only in pa-
tients who reacted to the thivram accclera-
tors as well {(Wilson 1964

Multiple sensitivity 1o rubber additives
probably  concerns accelerators,
since none of the 16 patients {Lable 2} posi

mainly

tive o one or many accelerators reacted to
M-isopropyi-N-phenyl-p-phenvlensdiamine,
O the other hand, reactions o this sub-
stance are frequent in paticnfs with cross-
sensitization 0 many  aromatic  ammes
{Table 33, The diagonostic value of such
i2 doubtful, as nonc of our patients
by many arematic amines nclad-

fosts g
positive
N-isopropyl-N-phenyvi-p-phenylenedia-
hut negative to accelerators, had no-
any exacerbation from rubber con-
although aromatic amings are among

i

e
froed
fa0ts,
the most commaonly used anfioxidaniz in
Poland. But the lack of such observations
bty persons with frequent recurrences of
dermaltitis who have not been warned that
thoy may be sensitive to rubber doos not
rube out thelr sensitization to para group
antinoxidanis. Patienis have been repealedly
described with refevant sensitivity to N-x
propyl-Nephenvi-p-phenvienediamine  (Vol
lum & Marten 1968, Cabnan 1971 Cromn
FO73, Lintim & Nater 19731 The reactions
woaccelerators o our patients, however,

o

-

were always either retevant or showed sen-
sitivity with past refevance, according to ihe
terminoiogy  introduced by the 1UDIG
Wilkingon et 2l 1970); this iy in contrast
with our {indings in the case of N-isopropyl
Ne-phenyi-p-phenvienediamine.
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