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Sensitivity to some rubber additives
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The frequency of posiiive patch lesIs to !3 rubber accelerators in Poland was recorded.
Of particular interest was the relatively large group of patients positive to several, mostly
chemically unrclatcii. accelerators. The mechanism of this multiple sensitivity is discussed.
Positive tests to N-isopropyl-N-phenyl-p-phenylcnediamine were observed in more than
half ol the paiienis i-cacting lo several aromatic amines. Anamnesis indicated that in the
casi; of cross-reactions lo many aromatic amines, none of the patients positive io N-iso-
propyl-N-phenyi-p-phcnyienediamine had complained of a reaction to rubber products.

Key word'.: accelerators - antioxidant - aromatic amines - rubber additives.

Reeeived for publicaiion Jaly 7, 1975

Rubber additives are among the most fre-
quent causes of contacl dermatitis. The
purpose of our work was to sludy the rela-
tionship between positive patch tests to
thirteen rubber accelerators and one anli-
oxidaiii.

Material and Methods

A lotal of 2,075 consecutive patients were
Icslcd with two lo six accelerators: mer-
captobenzothia/olc. ictramethylthiuram di-
sulpbide. dibenzothia/ole disulphidc, di-
phenyl thiourea. zinc ethylphenyl-dithiocar-
bamate and N'-cyciohexyl-2-benzotbiazyi
sulphenamide. Of these 2.075 patients. 1.570
were tested with N-isopropyl-N-phenyl-p-
phenyletsediamine and 200 patients with se-
ven addilional accelerators: o-Solyldiguaiii-
dine, dietbylthiourca. ethylene thiourea, di-
pcntamcthylcne-lhiuram tctrasuiphide, zinc
diethyl-dithiocarbamate, tctramethyllhiuram
monosulphide and N-oxydiethy!ene-2-ben-
/othia/oie. Tests with N-isopropyl-N-phc-
nyl-p-pbcnylenediamine were performed on
31 patients positive to p-phcnylenediaminc,

who had previously been tested with 25
other arotiiatic amines: o-toluidine, m-tolui-
dine, p-toiuidiiie, o-nitroanilinc, m-nitro-
aniline, p-nitroaniline. o-aminophenol. m-
ammophenol, p-aminophcnol, o-toluenedia-
mine, ni-toluenediamine, p-toluencdiamine
sulphate, o-phenylenediamine, p-aminoben-
zoic acjd diethylammoethyl ester (novo-
caine). N-phcnyl-2-naphthylaminc, p-nitro-
o-amitiophenyi, p-nitro-o-pbenylenediamine,
o-nitro-p-pbenylenediamine, o-chloro-p-phe-
nylenediamine sulphate. N,N-diethyl-p-phc-
nylenediamine sulphate and N-ethyl-N-hy-
droxyethyl-p-phenylenediamine sulphate.

All the allergens were diluted in yellow
soft paraffin, with the exception of novo-
caine which was dissolved in water. Apart
from I 9' p-phenylenediamine, al! tbe re-
maining contactanls were applied in 2 %
concentrations.

Results

The percentage oi patients with positive
reactions to Ihe additives is shown in Table
I. It is clear that patch tests in Poland are
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Table 1. Palch tests to individual rubber additives.

Allergen

ielramcthylthiuran-i disulphidc
Mercaptoben/othia/ole
Tetramethylthiuram
monosulphide
N-oxydielhylene-2-
benzoihiazoJe
N-cyciohej;yl-2-bcr!7,()thia/y1
sulphenamide
Zinc diethyl dithiocarbamate
Dibcnzothia/ole disulphide
o-toiyidiyuanidine
Diethy! Ihiourea
Etiivicne thiourea
Diphenyj thiourea
Zinc eihylphenyi
dithiocarbamate
Dipcntamethyiencthiuram
telrasulphide
N')sopropy!-N'-pbeny!-p-
phenyienediamine

Number losted

2074
2075

200

200

15?K
200

1698
2(10
200
200

1191

1203

200

1540

All

3.2?
3,25

2.50

2.50

2.27
1.50
i .46
0.5(1
0.50
0.5if
0.25

0.08

0

Men

2.76
2.46

-

-

1 76
-
1.11
-

-
!),3lj

0

^.40

Women

3.77
4.05

-

-

2.76
-
I.SO

-

0.16

0,17

-

10.00

frequently positive with mercaptobenzothia-
zoie and iclramethylLhiurani djsuiphide and
with N-cycIobcxyl-2-ben/othiazy! sulphen-
amide, tetramethylthiuram moiiosuiphide
and diben/.otbia/ole disulphide. The latter
two compounds, however, were tested on
KV') patients only. On the other hanti, not
one patient reacted to dipentamethylene-
thiuram tcirasiilphidc. ReiativcK numerous
positive patch tests were obtumed with di-
phenylguanidine (1.0 "•'(). However, these
results were not taken into account because
i( is believed that they were irritant reac-
tions, at least in some of tbe patients. AH
accelerators tested on more than 1.150
palienls gave positive reactions more tre-
qucntly in women than in men. I'be fre-
quency of sensitivity to al! rubber additives,
when compared in four age groups (below
20 years. 20-4(5 years. 40-6(1 years and over
60 years) increased wilb age.

In tbe group of 200 patients tested with
thirteen accelerators, 16 subjects were posi-

tive to al least one aceeierator. Most of
them were sensitive lo several (I'abic 2). No!
one of ihcm. however, was positive lo N-iso-
propyl-N-phenyl-p-pheTiylenediarnine.

Among 31 patients positive to p-phi'--
nvienediaminc. 16 were also positive to N-
isopropv!-N-pheny'-p-phen\lenedianiiiie.
Positive lesis with this anlioxidani were
somcwhal more Ircquen! among subjects
who reacted to several amines {1 able 3).
Two were positive' to mercaptoben/.oibia-

1 ahlc 2. Multiple sensit
in 200 patients

Positive lo

One acceleraloi
'!\vo accelerators
Three acceicralors
Fotir accelerators
Five accelerators
Six accelerators

\\'\\\ lo 1." aceelei'aiors

Number of
posiiive palients

5
3
3
2
1
2
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Table 3. Positive reactions to N-isonropy]-N-phenyi-p-pheny!enediamine(iPPD)in cros!^-sensi!!Viiy
lo aromatic amines

IPP Number •mis po^it^vc to

1 3

8 9 \i) -\\ 12 13 14 !5 16 17 iH
aromatic amines

2 1 ' ! ! ! 2 •'

/.oie, and one was positive io ê
ihhirarn disulphide. \\'l\h She e.xccplion of
these three patierUs. none of ihc 31 had
noticed sensitivitv to robncr products.

>mc of trie patients tested with L3 accelera-
tors were positive Io 3, 4, 5 and evcii u of
^hese compound^. This may have beeii
partly a cross-reaction between î uhst
with a similar cheniicai structure. The
cause of the:^e iimltiplj reactions,
was concomitant seositization. This was
particularly seen \x\ she patient J.C, whis
was posdive kj fncrcaptobeazothiazoic, tc-
irLimcthylthiurani disoiphidc. telramethyl-
thiuram monosLilphide, N-cyclohexyl-,i-
beii/.othiazyi syiphenaonde. zinc dieUiyl
dilhiocarbamaie and diphenyl thioorea.
Crofis-rcacSions \\\ «his cast: were probabiv
only bcSweeo the two ihsurarn suiphkie^, U
would secr!i thai sensitizatton to OQC îccclc^
rator produces an inlianioiation which plays
the role of •& sul generis portal of
tion and f;5csliUiic?̂  per;ctrauon ih
skin o\ other chemically unrelateo
!ors, li"! pafients tested with 4 acc
positive reactions were frequently founii !o
2 Oi' 3 of them: reaclion.i ts.> zinc dielhyi
dithiocarbamate were positive only In pa-
tients who reacted to the thiuram accelera-
tors as well (Wilson 1969)

Multiple sensitiviiy to rubber additives
probably eoncerii.s mainK accelerators,
since none of the \6 patients fFabie 2) posi

tive ro one or many acccicraiors reacted to
N-isopropyl-N-phenyl-p-phenylenediamine.
On the other hand., i-e:!,cUoQS (o this siib-
.siance arc i'requens in patients with cross-
sensitization u> many arom;!tic amsne.-i
Crable 3f, The diagnostic vah,ic oL such
Jests h doybify). iw Vionc of our patieors
positive io many aromatic amines inciud-
Uig N-isopropvl-N-phenyi'p-phcoy]enedia-
irt'mii. but negative to accelerators, had no-
ticed any exacerbation trom rubber i-Oii-
tacts, although aromatic amines are among
the most cornmoiily used antioxisianis in
Poland. But the lack of such nbsen'atii>ns
by persons with frcqnciit rcciirreaces oi*
dermatitis who have not been warned [hat
they may be scnsitsvi^ tc rubber docs not
rule oui ihci«" scnsitizauon to para groop
aotioxidaius. Paiierils have bee!^ repealedly
described wirh relevant sensitKjty lo "N-ssc>-
prnpv1-N-pbenvi-p-phcnyfenedianisnc (Vol
kni! & Marten 1968, Cainan 1^71. Cronin
[973, f jntijm & Nater 1973) Hie reactions
lo acceieralor^j in our patients, however.,
were always cither rcievant or shiDwed sen-
skiviiy vvith pasl relevance, according to Vl>t
terminology introduced by the lCE>JtG
(Wilkinson e! al. 1970); th;s h in contrasi
wish our CindiQgs in the case ot N-isopropyl
N-phenyi-p-phe
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