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The objective of this study was to define adequate patch test materials to evaluate mercury allergic
contact dermatitis. We applied 0.1% and 0.05% mercuric chloride, and 0.5% and 0.2% mercury in
petrolatum to systemic eczematous contact-type dermatitis (baboon syndrome), and gold-derma-
titis patients. All baboon-syndrome patients reacted not only to mercuric chloride but also to
metallic mercury. In gold-dermatitis patients, significantly more patients reacted to mercuric chlor-
ide than to metallic mercury (21 of 35, 60%, versus 2 of 19, 10.5%, p<<0.0005). We speculated that
sensitization to mercury may be of 2 types: one a reaction to ionized mercury only, the other to
both ionized mercury and non-ionized mercury. The possibility that the phenomenon is caused by
differences in bioavailability or percutaneous penetration between ionized and non-ionized mercury
cannot be ruled out, but could be explored by penetration measurement. For the evaluation of
mercury hypersensitivity, it may be more reliable to apply both ionized and non-ionized mercury,
rather than only mercuric chloride or ammoniated mercury.
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Mercury occurs in 3 chemical forms: metallic, mer-
cury salts, and organic; all may cause both immedi-
ate and delayed contact allergies in man (1). Sys-
temic eczematous contact-type dermatitis due to
mercury, known as a characteristic exanthema and
called “baboon syndrome” (2, 3), is seen more com-
monly in Japan and Korea than in the Western
world, presumably because of higher rates of mer-
cury sensitization (1, 4, 5). A conceivable reason for
the higher sensitization rate in Japan may relate to
earlier extensive use of Mercurochrome (4, 6).

In evaluating mercury delayed hypersensitivity,
0.05% mercuric chloride or 1~2% ammoniated
mercury or 0.5% metallic mercury in petrolatum
have commonly been used (7, 8). For mercury
patch testing, mercury metal 1% pet. (ICDRG)
and ammoniated mercury 1% pet. (ICDRG) are
recommended. As ear piercing has become increas-
ingly popular in Japan, we have encountered 21
cases of clinical gold dermatitis in women with
pierced earlobes, who developed edematous ery-
thema followed by intracutaneous nodules on the
earlobes (March 1989 to October 1992) (9). These

patients, patch-test-positive to gold chloride, had
a tendency to cross-hypersensitivity to mercuric
chloride and not to metallic mercury (9-11). Al-
though it is stated that exposure to mercury is
common in Japan, only 3 patients had an overt
history of breaking thermometers.

Here, we compared the patch-test-positive rate
to mercuric chloride and metallic mercury in 5 ba-
boon-syndrome patients. In addition, we have en-
countered 14 more cases of gold dermatitis (April
1992 to June 1995), and have re-examined the
phenomenon described above. Comparing the
positive rates to mercurial materials in the baboon
syndrome to those in gold-dermatitis patients, we
attempt to define adequate patch test materials for
mercury hypersensitivity. -

Patients and Methods

5 baboon-syndrome patients (women ranging in age
from 25 to 27 years) were patch tested at Showa Uni-
versity Hospital from October 1991 to April 1994,
We applied 0.1% and 0.05% mercuric chloride and
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0.2% gold chloride (Torii Pharmaceutical CO.,
LTD. Japan, purity ~100%, all in aq. solutions)
with vinyl plaster (Mini-plaster®, Torii Pharma-
ceutical CO., LTD. Japan) to avoid chemical reac-
tion between aluminum and mercuric chloride (12).
In addition, 0.5% and 0.2% mercury in pet. (pro-
vided by Dr. Nakayama, purity ~100%) were patch
tested utilizing Finn Chambers. These patch test
materials were applied on the back for 2 days. The
results were read with the ICDRG scoring system 3
days after application (13). Reactions of + to +++
were regarded as positive.

Additionally, 35 patients with gold dermatitis
due to ear piercing (women ranging in age from 17
to 39, mean 22.8, S.D.£5.1 years) were patch tested
with gold chloride and mercuric chloride from
March 1989 to June 1995 using the above method-
ology. 19 of the 35 were also patch tested with 0.5%
and 0.2% mercury in pet. The 19 were patients who
were retested after we observed cross-hypersensit-
ivity between gold and mercuric chloride, or were
those patients identified when we simultaneously
tested mercuric chloride and metallic mercury.

Differences of positive rates between mercuric
chloride and mercury in petrolatum with gold-der-
matitis patients were analyzed with the y? test. Dif-
ferences were considered significant when p<<0.05.

Resuits

Table 1 shows the contrast of positive rates to mer-
curial materials and gold chloride between patients
with baboon syndrome and gold dermatitis. All 5
patients with baboon syndrome reacted to mercury
in petrolatum as well as mercuric chloride, but
none to gold chloride (Table 1).

Among the gold-dermatitis patients, all reacted
to gold chloride, and 60% (21/35) of them also re-
acted to mercuric chloride. 19 of the 35 were also
patch tested with 0.5% and 0.2% mercury in pet.;

Table 1. Positive rates to mercurial materials and gold chloride

Gold-dermatitis
patients

Baboon-

Materials syndrome patients

0.1% mercuric

chloride 100 (%)  (5/5) 60.0 (%) (21/35)
0.05% mercuric

chloride 100 (5/5) 60.0 (21/35)
0.5% mercury in

pet. 100 (5/5 105 (2/19)
0.2% mercury in

pet. 100 (5/5) 10.5 2/19)
0.2% gold chloride 0 0/5) 100 (35/35)

p<0.0005*

@ There were significantly more patients reacting to mercuric
chloride than to mercury in pet. (21 of 35, 60% versus 2 of 19,
10.5%; p<0.0005, Table 1) among gold-dermatitis patients.

13 reacted and 6 did not react to mercuric chloride.
Of 13 patients reactive to mercuric chloride, 2 pa-
tients were also positive to mercury in petrolatum.
All 6 patients negative to mercuric chloride did not
react to mercury in petrolatum. There were sig-
nificantly more patients reacting to mercuric chlor-
ide than to metallic mercury (21 of 35, 60%, versus
2 of 19, 10.5%; p<0.0005, Table 1) among gold-
dermatitis patients,

Discussion

This study indicates that it is more reliable to ap-
ply non-ionized as well as ionized mercury than
ionized mercury alone for evaluation of mercury
hypersensitivity. Evidence for this is the difference
in positive rates between ionized mercury, mercuric
chloride, and to non-ionized mercury, mercury in
pet. with gold-dermatitis patients (21 of 35, 60%,
versus 2 of 19, 10.5% p<<0.0005, Table 1). The posi-
tive reactions to ionized mercury may be regarded
as sensitization because of the following. (i) Posi-
tive reactions were not considered as irritant reac-
tions because the concentration of mercuric chlor-
ide was adequate (7, 8), and these reactions were
not weaker at 3 days than at 2 days. (ii) Contami-
nation was ruled out utilizing electron microprobe
analysis of patch test materials (10). (iii) The reac-
tions were not likely due to “excited skin syn-
drome” (15, 16); 3 gold-dermatitis patients show-
ing positive reactions both to gold chloride and to
mercuric chloride were retested individually at a
later date; we still noted positive reactions to both
(10). It was unlikely that positive reactions to mer-
curic chloride were related to ear piercing, since
“18K” earrings (75% gold and 25% other metals,
not including mercury) are commonly used in Ja-
pan (14).

We speculate that sensitization to mercury seems
to be of 2 types: one is a reaction only to ionized
mercury, the other is to non-ionized as well as ion-
ized mercury. Applying only ionized mercury, the
2 types of sensitization cannot be differentiated.
With non-ionized mercury alone, we failed to ob-
serve positive reactions to mercuric chloride
among gold-dermatitis patients. Nordlind et al.
(17) reported 2 cases of lichenoid mucosal lesions
associated with amalgam, revealed to be patch-test
positive to mercuric chloride and negative to met-
allic mercury. Our data suggests that baboon syn-
drome is of the latter type. Furthermore, most re-
ported cases of baboon syndrome reacted not only
to ionized but also to non-ionized mercury (3, 4,
18-22). However, Vena et al. (23) reported 6 cases
reacting to 1% ammoniated mercury and not to
metallic mercury. Handley et al. (24) recommended
patch testing with both metallic mercury and am-
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moniated mercury in patients with suspected mer-
cury allergy. We do not have data to correlate the
reactivity to mercuric chloride and ammoniated
mercury.

We speculate that those who were sensitized by
gold may have a tendency to react to ionized mer-
cury. Evidence for this is that the positive rate to
mercury in petrolatum is only 10.5% with gold-
dermatitis patients, which resembles the mercury
sensitization rate reported in Japan (25). Another
possibility is that those sensitized by mercury had
a genetic tendency toward sensitization to gold (10,
26). However, most gold-dermatitis patients (32/
35, 91.4%) had no overt history of mercury sensit-
ization, and all the baboon-syndrome patients did
not react to gold. Those who were originally sensi-
tized by mercury seemed to have had a different
form of determinant derived from mercury or ion-
ized-mercury that did not cross-react to gold ions.
As to the background of such cross-hypersensitiv-
ity, we speculated that similarities of electron struc-
ture between gold and mercury might play an im-
portant role (11, 12). In the table of elements, gold
is no. 79, and mercury is no. 80. Au’* is ionized
with an outermost free electron lost on the 6s or-
bit. Hg?* is ionized with a pair of outermost free
electrons lost there as well. Conversely, non-ion-
ized mercury has the free electrons preserved on
the 6s orbit.

Our speculation described above is based on the
assumption that the dissociation was caused by
differences in the quality of allergic reaction. An-
other possibility relates to the difference of quan-
tity of absorbed allergen. If so, higher concen-
trations of metallic mercury might be necessary in
cases reacting to ionized and not to non-ionized
mercury, because of differences in bioavailability
and penetration between mercuric chloride and
metallic mercury.

In conclusion, it may be more reliable to apply
not only ionized but also non-ionized mercury
than either alone for the evaluation of mercury hy-
persensitivity.
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