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A group of selected 25 patients with serious intolerance to
heavy metals used for dental restoration were examined for
HLA antigens. A significant increase for HLA – B37, B47
and DR4 was found. The value of the relative risk is not
significant after correction for the number of antigens tested
and therefore further studies of more patients are needed.
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1. Introduction

Metals in the form of biologically active substances
are components of various dental materials, including
supportive implants. In spite of declared “biocompat-
ibility”, such metals (aluminium, chromium, cobalt,
mercury, nickel, platinum, steel, vanadium, and zinc)
if present in dental materials, can induce serious local
or atopic allergic reactions in sensitive patients [15].

Heavy metals present in dental materials were recog-
nised as responsible for atopic eczema [4], nickel hy-
persensitivity was related to periodontitis [3] and pro-
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fessional allergy to cobalt chromium dust in dental tech-
nicians was described [12]. Potolicchio et al. [8] re-
viewed data on mechanisms by which metals induce al-
lergic or autoimmune-like reactions and demonstrated
that HLA-DP2 molecules do bind cobalt specifically.
Therefore prognosis and monitoring of allergic reac-
tions to metal dental materials are theoretically and
practically highly relevant.

Diagnostic tests for metal intolerance are fairly re-
stricted. Skin tests are no doubt a diagnostic method for
allergies but they also have some disadvantages. These
include a possibility that negative skin reactions are not
necessarily reliable as the skin might not be always the
organ which is metal sensitive. On the other hand, skin
reactions might be false positive if the tested materials
are highly irritating. About 10 to 20 per cent of per-
sons whose skin tests to the tested allergen is positive
do not in fact show any allergic reactions to the given
allergen [2,7]. Allergic people can also suffer false
negative skin test reactions for reasons which remain
unclear [7].

For diagnostic purposes the test system “Memory
Lymphocyte Immune Stimulation Assay” (MelisaTM,
Sweden) is of potential importance. The test is based on
evaluation of memory cell proliferation after incubation
with heavy metal salt [13,14]. This test is used in our
study for diagnosis of metal intolerance.

Allelic components of the Major Histocompatibility
Complex (MHC) are associated with various diseases
and deviation of the immune response, including al-
lergies to heavy metals [15]. Aten [1] demonstrated
that the induction of autoimmunity by mercuric chlo-
ride is in rats related MHC Class II haplotype. Ex-
pression of MHC Class I molecules in Brown-Norway
rats is modified by HgCl2 [10] and HgCl2 induced
systemic autoimmunity is due to direct effect of this
metal compound on activation potentials of T and B
cells [9]. Jiang and M̈oller [6] analysed the unrespon-
siveness to HgCl2 of CD4 T cells in non-responder
strains. Association of HLA-Class I and II with pe-
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Table 1
Results of the MelisaTM test. SI are shown only for positive values. Negative values are given as *. For some the patients
not all metals were tested (empty squares). The selection of metals to which sensitivity was tested was based on anamnestic
information

Patient Ag Au Cd Co Cr Cu Fe Hg Ni Pb Pd Pt Sn Ti

1 * * * * 3.55 * * * *
2 * * * 11.8 * *
3 * * 2.26 * * * 2.15 * 3.28 * *
4 * 11.5 2.6 14.5 14.31 * * * *
5 7.8 * * 2.34 2.14 * 10.2 * * *
6 * 3.25 * * * 2.96 8.53 2.36 *
7 * * * * * 3.31 * * *
8 * 6.68 7.23 2.99 * * 4.43 6.15 18.81 2.28 * * 4.3 2.78
9 * 2.34 * * * * 2.6 2.84 * * 2.42 2.38
10 * * * * 3.07 * * * * *
11 * * 4.01 * * 29.95 3.57 *
12 * * * * * * 2.67 14.45 * * *
13 * * * * * 5.77 * * * *
14 * * 5.31 * * * * 3.08 3.88 3.58 3.32 2.06
15 * * * * * * * 2.08 * * * 2.22 *
16 2.84 * * * * 3.91 10.64 * * * * *
17 2.72 * 3.31 57.52 * * 2.11 7.05 *
18 * 2.36 12.33 * 8.5 * * 2.92 17.18 2.47 3.61 2.65 * *
19 * * * * * 2.4 * * * * *
20 * 4.28 * * * 2.93 3.24 16.45 2.61 9.44 4.88 5.49 17.88
21 * 2.88 *
22 2.61 * * * 14.15 11.14 * * 21.74
23 * * 2.1 * * * * 11.96 * 7.56 * * * *
24 4.04 * 6.62 * * * 6.16 5.1 * * 3.57
25 * * * * * * * 2.01 * 2.56 * * * *

riodontitis was recorded by Takashiba et al. [16] and
Terasaki et al. [17].

Studies on HLA association with heavy metal in-
tolerance or allergy are almost absent. Saito [11] de-
scribed a significant increase of DR4 frequency (Rel-
ative risk= 13,27) in Japanese patients sensitive for
palladium.

In our work we studied the HLA phenotypes in 25
patients with severe metal intolerance. These have been
patients with serious allergic reactions examined at the
Institute of Dental Research, Prague for consultation
from the whole area of the Czech Republic.

2. Material and methods

PATIENTS: Patients were identified as having lo-
cal signs of intolerance to dental materials such as
ptyalism, paraesthesia of the tongue and oral mu-
cosa, ulcerations of the gingival tissue and oral mu-
cous membrane and pigmentation following deposi-
tion of metals in the gum from amalgam fillings and
other metal dental materials combined with general
inconveniences as chronic fatigue, nausea, vomiting,
head ache, increased perspiration, breathing discom-
fort. All these symptoms were related with den-

tal interventions most frequently with dental fillings
made by amalgam alloys and prosthetic reconstruc-
tion which included dental metal alloys. Allergy to
metal was examined by the MelisaTM test [13] for
the following metal compounds tested as allergens:
Al2O3, CH3COOAg, AuNa3(S2O3)2, CdCl2, CoCl2,
CrCl3, CuSO4, Fe2O3, HgCl2, phenylmercuryacetate,
methylmercurychloride, ethylmercurychloride, thiom-
ersal, NiCl2, Pb(NO3)2, PdCl2, PtCl4, SnCl2 and TiO2.

The stimulation index (SI) was calculated as the ratio
of stimulated culture and average of values from non-
stimulated cultures. According to values obtained from
positive controls (samples stimulated with the poly-
clonal stimulator – Pokeweed mitogen – fromPhyto-
lacca americana), the SI was evaluated as negative (SI
< 2), positive (SI 2.0–3.0) and strong positive (SI>
3.0). The stimulation values (cpm) are expressed as
count of3H-thymidine incorporation per minute.

Typing of HLA antigens was performed by routine
serological techniques (standard NIH microlymphocy-
totoxicity test for Class I and prolonged incubation of
B-lymphocytes isolated from PBL for Class II anti-
gens) [5,17]. In total 47 HLA antigens were tested by
sets of specific anti-HLA antisera.

Statistical evaluation was performed by the Fisher’s
exact test.P < 0.05 are considered as significant.
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Table 2
Increased and decreased values of relative risk for chosen HLA antigens in 25
patients with heavy metal intolerance∗

HLA antigens Frequency (%) Frequency (%) Probability Relative
in patients in controls (P) risk

B 27 16.0 9.6 0.278 0.54
B 37 12.00 3.1 0.010* 2.25
B 47 8.0 1.5 0.007* 5.56
DR 4 44.00 22.6 0.011* 2.87
DR 7 12.00 29.4 0.056 0.33

∗P < 0.05.

The frequency of HLA antigens in patients was com-
pared with data obtained on the healthy (control) Czech
population (mostly registered bone marrow donors) of
15,200 unrelated individuals. Reactivity to heavy met-
als was not tested in the control group, which is consid-
ered sufficiently large as to neglect potential systematic
diseases.

3. Results and discussion

The results of the MelisaTM test (Table 1) confirm in
all 25 patients sensitivity to heavy metals. Positive re-
action to mercury was present in all patients (SI mostly
strongly positive).

The results of HLA typing of the 25 patients showed
increased frequencies (Relative risk> 0.5) for 4 HLA
antigens (B27, B37, B47, DR4) and a decreased value
for DR7. The values for antigens HLA-B37,B47 and
DR4 were statistically significant (Table 2).

These results provide an indication about the pos-
sible role of HLA molecules for intolerance to heavy
metals. However the significance of the HLA associa-
tions has to be confirmed on larger groups of patients.
Patients with unequivocal symptoms of sensitisation to
heavy metals are not frequent. Saito [11] found no sig-
nificant HLA association for mercury and nickel sensi-
tive patients, however DR4 was significantly increased
in palladium sensitive patients. The possible involve-
ment of HLA Class II antigens is indicated by data on
the role of Class II molecules in experimental models
for sensitivity to mercury chloride – HgCl2 [1,6,9,10].

Because tolerance to heavy metals might be based
on mechanism common to other allergic reactions the
possible role of HLA molecules provide an approach
for better understanding the mechanism involved.
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