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In this study, 18 patients with oral lichen planus (OLP), 
adjacent to amalgam fillings, were tested in vitro with an 
optimized lymphocyte proliferation test, MELISA (memory 
lymphocyte immunostimulation assay) and with a patch test. 
Twenty subjects with amalgam fillings but without oral dis- 
comfort and 12 amalgam-free subjects served as controls. The 
results show that patients with OLP have significantly higher 
lymphocyte reactivity to inorganic mercury, a corrosion prod- 
uct of amalgam, compared to control groups. Removal of 
amalgam fillings resulted in the disappearance of oral mucosal 
changes, thus indicating a causal relationship. Positive re- 
sponses to phenylmercury (phenyl-Hg), a bactericidal agent in 
rootfillings and in pharmaceutical preparations, were also noted 
in the oral lichen group but not in the control groups. Thus, 
low-grade chronic exposure to mercury may induce a state of 
systemic sensitization as verified by Hg-specific lymphocyte 
reactivity in vitro. 

KEY WORDS: Cell-mediated immunity; silver amalgam; mercury; 
human memory lymphocytes; MELISA. 

INTRODUCTION 

For many years there has been an ongoing debate 
concerning the harmful effects of dental amalgam on 
man (1, 2). Silver amalgam is an alloy consisting of 50% 
metallic mercury and other metals such as silver, tin, 
zinc, and copper. It has generally been accepted that 
inadvertent exposure to mercury results in metal deposi- 
tion in the body and systemic mercury poisoning both in 
experimental animals and in man (3, 4). Hence, it seems 
paradoxical that the impact of dental amalgam on the 
general well-being of mankind is so controversial. Low 
concentrations of mercury, releaSed from dental amal- 
gam, may not be sufficient to induce general toxic effects 
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in all exposed subjects but may, nevertheless, affect 
some, genetically sensitive individuals (4, 5). In addition 
to mercury released from dental amalgam, other sources 
of mercury exposure are organic mercurials such as 
phenyl-Hg and ethylmercury salts frequently used as 
bactericidal agents in pharmaceutical products. 

The sensitizing properties of mercurials are difficult to 
evaluate by standard skin tests due to irritative (toxic) 
effects of mercury compounds on the skin. We have 
previously demonstrated that immune responses induced 
by drugs and other low molecular chemicals such as 
formaldehyde and Kathon CG can be verified in vitro by 
the presence of antigen-specific memory cells (6-8). In 
this study we asked if there exists a state of systemic 
sensitization to mercury in patients suffering from oral 
mucosal changes (oral lichen planus; OLP) located near 
amalgam fillings (9-11). The immune response to mer- 
cury was studied by an optimized lymphocyte prolifera- 
tion test, MELISA (12), and by patch test. Amalgam-free 
subjects and subjects without obvious oral discomfort 
due to amalgam, served as controls. The results show a 
significantly increased lymphocyte reactivity to mercury 
in patients with OLP. 
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MATERIALS AND METHODS 

Patients and Controls 

Eighteen patients (14 females aged 29 -  64 years, mean 
= 55.4 years; and 4 males aged 37-55 years; mean = 
42.8 years) with OLP as verified by PAD (pathologic 
anatomical diagnosis) biopsies adjacent to amalgam 
fillings were enrolled in the study. The patients were 
referred to the Dermatology Clinics for oral discomfort 
such as burning or itching. Medical history revealed that 
some of them also suffered from systemic symptoms 
such as arthralgia, myalgia, eczema, and chronic malaise. 
Two patients ($50 and $75) suffered from diabetes. 
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Twenty persons with amalgam fillings (females aged 
24-64  years; mean = 47.6 years) but without oral 
lichenoid changes were recruited as controls for in vitro 
lymphocyte studies. Ten of them had also been exposed 
to amalgam at work, as dental assistants. Twelve controls 
without amalgam fillings (6 females aged 14-28 years, 
mean = 17.8 years; and 6 males aged 15-19 years; mean 
-~ 17.3 years) were also tested. One of them (TL43) 
worked as a dental assistant. No age-matched amalgam- 
free subjects were available for the study. In Sweden, 
virtually all subjects over the age of 25 have been 
exposed to amalgam due to its generous use in restor- 
ative dentistry. 

MELISA 

MELISA (memory lymphocyte immunostimulation 
assay), based on a protocol originally used in our 
laboratory (6), was optimized for the study of lympho- 
cyte reactivity to various mercurial compounds (12). 
Venous blood was collected in sterile vacutainer tubes 
with polystyrene beads (Becton Dickinsson, England) 
and defibrinated by shaking. Lymphocytes were isolated 
on Ficoll-Paque (Pharmacia, Sweden). After separation 
the cells were washed once with RPMI 1640 (Gibco, 
Scotland) containing 10 mM Hepes, 8 mg/L gentamycin, 
and 4 mM L-glutamine. The cells were then incubated at 
37~ for 30 rain in a cell culture flask to reduce the 
amount of monocytes by plastic adherence. Nonadherent 
cells were recovered and diluted to 1 • 10 6 cells/ml in 
complete RPMI 1640 with 10% inactivated human AB + 
serum. The cells were cultivated in macrocultures, con- 
taining 1 X 10 6 lymphocytes, in 48-well plates (Costar, 
The Netherlands) to which antigens had been added in 
two- or threefold dilutions within a given range: HgC12, 
0.03-4 /xg/ml; and phenylmercuric acetate, 0.008-1 
/xg/ml. HgC12 (4 /xg/ml) and phenyl-Hg (0.5 /• 
resulted in some patients in suboptimal proliferative 
responses. Concentrations higher than 9 bcg/ml of HgC12 
and 1/xg/ml phenyl-Hg were uniformly toxic to lympho- 
cytes. At least three consecutive concentrations were 
used for each metal salt. Three or six control cultures, 
without antigens, provided information about the spon- 
taneous proliferation of lymphocytes. PPD (purified 
protein derivative; tuberculin) was used as a positive 
control antigen since BCG (Bacille Calmette Guerin) 
vaccination has been obligatory in the Swedish popula- 
tion. Following 5 days of incubation, fresh 48-well plates 

methyl- H-thymidine were supplemented with 3 /xCi 3 
(Amersham, England; spec. act., --3.2 TBq/mmol) per 
well and 600/zl of cell suspension from each cell culture 
were added. As found in preliminary experiments, this 

procedure resulted in improved specificity of lympho- 
blast labeling due to retention of macrophages in culture 
plates. After incubation at 37~ for another 4 hr, the cells 
were harvested in an automatic cell harvester (Inotech, 
Switzerland) and the radioactivity was measured in a 
liquid scintillation counter (LKB/Wallac, Finland). The 
increase in 3H-thymidine incorporation in antigen-treated 
cultures was expressed as a stimulation index (SI), which 
is defined as 

cpm in antigen-treated cultures 
S I =  

mean cpm in untreated cultures 

The maximal stimulation index indicates the maximal 
proliferation obtained at the optimal concentration of 
given metal salt. 

Lymphocyte proliferation was also expressed as 
Acpm, which is defined as follows: 

Acpm = cpm in antigen-treated cultures 

- mean cpm in untreated cultures 

Cells from the 5-day cultures were also screened for the 
presence of lymphoblasts using May-Gr t inwald-  
Giemsa-stained cytospin preparations. Morphological 
evaluation provides valuable information about several 
factors important for the outcome of MELISA such as 
cell viability or the presence of activated macrophages. 
Further, the presence of lymphoblasts in cultures verifies 
positive results based on DNA synthesis. An SI >-3 was 
regarded as positive. SI values between 2 and 3 
were regarded as weakly positive. SI values less than 2 
were regarded as negative. The results were considered 
positive only if increased 3H-thymidine incorporation 
correlated with an increased number of lymphoblasts. 

Statistical Evaluation 

Lymphocyte responses induced by mercurials were 
analyzed by three approaches. The first approach was to 
classify subjects in the patient and control groups into 
positive and negative responders based on their SI. As 
mentioned previously, a subject was classified as a 
positive responder to a given metal if the SI was equal to 
or greater than 3. Pairwise comparisons between the 
different groups based on the contingency tables result- 
ing from this classification were performed using Fisch- 
er's exact test. The second approach was to analyze SI 
values without any classification into positive and nega- 
tive responders. The differences between the groups were 
evaluated using Wilcoxon's rank sum test. The P values 
from this test were based on the normal approximation 
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Fig. la,  Lymphocyte proliferation to high concentrations of HgC12 (>0.5/zg/ml) (white bars), to low concentrations of HgC12 (--<0.5 
/xg/ml) (gray bars), and to phenyl-Hg (black bars) in patients with OLP. Numbers in parentheses show stimulation indexes exceeding 
the scale. Maximal stimulation indexes are shown. 

with a continuity correction of 0.5. Third, the same 
method was also used for analysis of Acpm. 

Comparisons among the groups with respect to the 
background proliferation (untreated lymphocyte cul- 
tures) and positive control PPD-induced proliferation 
were also performed and evaluated using Wilcoxon's 
rank sum test. All statistical tests were two-sided at the 
5% significance level and were performed using SAS 
statistical software. P values were rounded to three 
decimal places; statistical significance was declared 
when the P value was less than 0.05. 

Patch Tests 

Patients with OLP were patch tested as described 
previously (13) with a dental screening series (Chemo- 
technique Diagnostics AB, Sweden) which included 
phenyl-Hg acetate, 0.01% in aqua and metallic Hg ~ 
0.5% in petrolatum. The patch tests were performed with 
Finn chambers (Epitest Helsinki, Finland) on Scanpor. 
The tests were applied for 48 hr on the patient's back and 
read after 72 hr. Persistent erythema, papules, or vesicles 
on the skin were considered as a positive reaction. 

RESULTS 

Results of MELISA in the 18 OLP patients are shown 
in Fig. la. Lymphocytes from all but one patient ($31) 
were stimulated by high concentrations of HgC12 (>0.5 
/~g/ml). Thirteen patients (72%) also responded to low 
concentrations of HgCI 2 (--<0.5 /xg/ml). Lymphocytes 
from 11 patients (61%) responded to phenyl-Hg. Lym- 
phocytes from dental assistants with amalgam fillings 
(L1-L13) showed responses similar to those of control 
subjects exposed to amalgam through dental fillings only 
(Fig. lb). Thus, 6 of 10 dental assistants (60%) and 7 of 
10 amalgam bearers (70%) responded to high concentra- 
tions of HgC12. In contrast, only 2 of the 20 amalgam- 
exposed control subjects responded to low doses of 
HgC12, while only 1 responded to phenyl-Hg. In amal- 
gam-free controls, 7 of 12 (58%) had positive responses 
to high doses of HgC12 (Fig. lc). Low doses of HgC12 or 
phenyl-Hg did not induce lymphocyte proliferation in 
any of these subjects. Lymphocytes from four assistants, 
two amalgam bearers, and five amalgam-free controls 
did not respond to any of the HgC12 concentrations 
tested. 
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Fig. lb.  Lymphocyte proliferation to high concentrations of HgCI 2 (>0.5/xg/ml) (white bars), to low concentrations of HgC1 a (<-0.5 
/xg/ml) (gray bars), and to phenyl-Hg (black bars) in controls with amalgam ($37-TL87) and in dental assistants (L1-LI3). Maximal 
stimulation indexes are shown. 

c (22) 
>18 

16 Z 
O.--. 
V-- ,~ 14 

uJ ' -  12 LL E 

0 " ~  10 
a .  

u.i 

> - _  
O 

:x:'~ 
~ : N  4 >. . . . .  
._1 

2 

0 ! | 

TL43 TL50 

i | 

. . . . . . . .  = = . 

,e .L .t 
i i i 

.Li 
i ! 

1 
I 
I 

i l  

I 
I 

TL55 TL57 TL58 TL59 TL60 T L 6 1  TL64 TL65 TL81 

Subject code 

| 

TL66 

o 

t h  

o, 

! 

Fig. lc. Lymphocyte proliferation to high concentrations of HgCI 2 (>0.5 p,g/ml) (white bars), to low concentrations of HgCt 2 (<--0.5 
/zg/ml) (gray bars), and to phenyl-Hg (black bars) in amalgam-free controls. Maximal stimulation indexes are shown. 
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Fig. 2. Lymphocyte proliferation in the presence of various concentrations of HgC12 (a) and phenyl-Hg (b) in an OLP patient ($34; 
II), in a control subject with amalgam (S5I; &), and in an amalgam-free subject (TL55; O). 

Mercury compounds stimulated lymphocytes in a 
dose-dependent manner (Figs. 2a and b). Lymphocytes 
from an OLP patient ($34) responded to a wide range of 
concentrations of HgC12 (Fig. 2a) and to phenyl-Hg (Fig. 
2b). In contrast, lymphocytes from a control subject with 
amalgam ($51) responded only to high doses of HgC12 
(1-4/xg/ml) and were negative to phenyl-Hg. An exam- 
ple of negative results with both high and low doses of 
HgC12 and phenyl-Hg in an amalgam-free control (TL55) 
is also shown. 

Results from a pairwise Fischer's exact test using 
classification of controls and patients into responders and 
nonresponders according to an SI ->3 are shown in Table 
I. Regarding lymphocyte responses to high (>0.5/xg/ml) 
concentrations of HgC12, the pairwise comparisons be- 
tween OLP patients and three control groups showed 
statistically increased Hg-induced proliferation in the 
former group, except for group of controls with amal- 
gams. When the results from all control groups were 
pooled and compared to those from OLP patients, the 
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Table I. Pairwise Comparisons of Proliferative Responses to 
Mercurials Based on a SI ->3 Among OLP Patients and Control 

Groups 

OLP patients vs 

Antigen in Dental Controls with Amalgam-free 
culture assistants amalgam controls All controls 

HgClz 
>0.5 /*g/ml 0.041 a 0.250 0.026 0.036 
-<0.5 /xg/ml 0.004 0.004 <0.001 <0.001 

Phenyl-Hg 0.016 0.002 0.001 <0.001 

ap values from the two-sided Fischer's exact test. 

difference was also significant (P = 0.036). Regarding 

low doses of HgC1 z (---0.5 /xg/ml), the results showed 
that all pairwise comparisons were significant. This held 

true when the results from all control groups were 

combined and compared to those from the OLP patients 

(P < 0.001). The results from the analysis of lymphocyte 
reactivity to phenyl-Hg were similar to that to low doses 

of HgC12. When data from all controls were combined 

Table II. Pairwise Comparisons of Control and PPD Responses in 
OLP Patients and in Control Groups 

OLP patients vs 

Lymphocyte Dental Controls with Amalgam-free 
cultures assistants amalgam controls All controls 

Control 0.042 a 0.905 0.816 0.298 
PPD 0.058 0.350 0.006 0.368 

~P values from the two-sided Wilcoxon's rank sum test. 

and compared to those from OLP patients, the increased 

proliferative responses by OLP-patients were also highly 

significant (P < 0.001). 

The comparison of proliferative responses among the 

groups based on Acpm or on total Sis largely confirmed 

results based on SI >-3 values (data not shown). 

Statistical evaluation of possible differences in cpm 

among control and PPD cultures are shown in Table II. 

3H-Thymidine incorporation in control cultures did not 

differ among the groups except for dental assistants, 

whose control proliferation was higher than the prolifer- 

ation of OLP patients (P = 0.042). Lymphocyte prolif- 

erative responses induced by PPD were similar among 

the groups except for amalgam-free controls, whose 

lymphocytes reacted less vigorously to PPD (P = 0.006). 

The raw cpm values used for statistical evaluation are 

shown in Table III. 

The results of patch tests are summarized in Table IV. 

Eleven of 18 OLP patients were positive to metallic Hg ~ 

(61%) and 8 of 17 patients tested with phenyl-Hg were 

positive (47%). Seven of 17 patients reacted to both 

mercurials (41%). 

As the results of skin tests and of lymphocyte prolif- 

erative tests suggested the presence of cell-mediated 

hypersensitivity to mercury compounds, the patients 

were advised to remove their amalgam fillings. Amalgam 

was replaced with gold, ceramics, or composite material. 

The period of amalgam removal varied from a few 

months to several years. A questionnaire was sent to all 

Table Ill. PPD-Induced and Spontaneous Proliferation in OLP Patients and Control Groups 

Oral lichen patients Controls with amalgam Amalgam-free controls 

Code Control PPD Code Control PPD Code Control PPD 

$26 
$28 
$31 
$32 
$34 
$50 
$55 
$72 
$75 
$78 
$80 
L14 
L15 
L16 
L17 
L18 
L19 
L20 

1,469 (1,178) a 
1,345,306) 
1,327 655) 

532,129) 
1,096 188) 

632,64) 
1,598,798) 
1,8601374) 
2,128 857) 
1,218,115) 
1,376 308) 
1,193 (581) 

13,133 (6,O66) 
1,080 (349) 
2,472 (398) 
1,551 (398) 
2,876 (2,239) 
1,098 (201) 

336,652 $37 4,922 (895) 210,377 
409,009 $51 407 (86) 102,877 
142,468 $53 4,463 (1,381) 492,472 
188,356 $87 2,497 (475) 127,381 
81,461 TL30 1,958 (477) 148,188 

139,004 TL31 615 (151) 911,857 
6,663 TL56 1,553 (270) 120,023 

109,870 TL63 657 (224) 98,659 
522,042 TL86 752 (186) 23,629 
108,500 TL87 1,630 (1,561) 375,851 
84,531 L 1 b 4,559 (1,681) 239,432 

656,600 L2 b 4,103 (521) 746,349 
201,963 L3 b 659 (134) 407,150 
945,483 L7 b 2,095 (830) 364,211 
795,114 L8 b 4,182 (1,624) 510,514 
701,865 L9 ~' 1,114 (152) 882,092 
620,579 L10 b 2,333 (478) 414,643 
61,967 L11 b 4,022 (35) 647,029 

L12 b 2,624 (256) 520,587 
L13 b 1,641 (176) 673,148 

TL43 b 1,286 (186) 49,919 
TL50 614 (161) 6,324 
TL55 5,058 (3,892) 149,144 
TL57 455 (184) 16,284 
TL58 3,566 (1,512) 138,484 
TL59 3,857 (1,126) 125,597 
TL60 2,804 (1,447) 205,777 
TL61 5,933 (2,565) 89,740 
TL64 1,285 (477) 60,399 
TL65 555 (175) 65,441 
TL66 1,561 (671) 66,505 
TL81 840 (163) 27,205 

~Mean cpm. Standard deviation is shown in parentheses. 
bOccupationally Hg-exposed dental assistants. 
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T a b l e  IV.  Resul t s  f rom Patch Tests  ~ 

Tes t  c o m p o u n d  

Pat ient  code H g  ~ P h e n y l - H g  

$26  + - 

$28  - + 

S 3 I  + + 

$ 32  + + 

$ 34  - - 

$ 5 0  + - 

$55  - - 

$72  - - 

$75 - - 

$78 + + 

$ 80  - - 

L 1 4  + N D  

L15  + + 

L I 6  + + 

L I 7  + + 

L18  - - 

L 1 9  + + 

L 2 0  + + 

aPatch tests were g raded  as fo l lows :  - ,  nega t ive  response;  _+, weak ly  

pos i t i ve  (redness);  + ,  pos i t i ve  (papulae).  

patients regarding subjective symptoms experienced fol- 
lowing amalgam removal. Seven of 16 patients (43%) 
who underwent removal of amalgam experienced tem- 
porary worsening of local oral symptoms. In some 
patients systemic symptoms such as generalized malaise, 
tremor, arthralgia, and fibromyalgia became aggravated. 
However, both local and systemic symptoms gradually 
diminished following amalgam replacement, until they 
finally disappeared. 

DISCUSSION 

The presence of mercury-specific lymphocytes in pa- 
tients with OLP adjacent to amalgam fillings indicates 
that mercury, similar to nickel, beryllium, and gold, can 
induce cell-mediated hypersensitivity in susceptible in- 
dividuals (14-16). Recently, the detection of Hg-specific 
T cells in sensitized mice was reported by Gleichmann's 
group (17). The data presented in this study support an 
immunologic etiology of oral lichen as suggested previ- 
ously by other groups (18-20). The high prevalency of 
Hg-positive patch tests in OLP patients is in agreement 
with reports of others (2I, 22). Two patients showed 
positive patch tests but were negative in MELISA. In 
these cases MELISA was performed 4 years following 
amalgam removal and patch testing. The diminished 
lymphocyte reactivity to mercury following amalgam 
removal could be due to mercury-specific desensitization 
as demonstrated for other antigens in experimental ani- 
mals (23, 24). 

Positive proliferative responses to mercurials in the 
OLP group cannot be explained by an unspecific increase 
in lymphocyte activity since proliferation in antigen-free 
control cultures was similar in all groups. Further, 
lymphocyte proliferation induced by an unrelated anti- 
gen PPD was also similar, except for responses of 
amalgam-free subjects. The decreased response of amal- 
gam-free controls to PPD was expected since the mean 
age of this group was lower and the vaccination against 
BCG was discontinued in Sweden in 1975. 

As described previously (25), the majority of lympho- 
cytes detected in inflamed mucosa adjacent to amalgam 
fillings is T cells. The presence of metal-containing 
macrophages has also been observed. Thus, phagocytic 
cells may actively transport metals via the blood and 
lymphatic system throughout the entire body (26, 27). 
Inflammatory changes have been observed in some but 
not all patients suffering from oral amalgam tattoos, 
which may reflect individual sensitivity (28). Cell- 
mediated mercury hypersensitivity such as exanthema 
has been noted previously and was induced by dental 
treatment (29) or after topical application of inorganic 
mercury (30). 

With regm'd to other mercurials, reactivity to phe- 
nyl-Hg was also detected in patients with OLP. Phe- 
nyl-Hg salts are used as preservatives in eyedrops and 
cosmetics and may induce allergic reactions (31). In the 
oral cavity, phenyl-Hg has been identified as one of the 
several toxic components of N 2, a previously widely 
used root filling material (32). The majority of patients 
enrolled in this study had old root fillings which may 
have contained N 2. 

Another organic mercury compound, Thimerosal (so- 
dium ethylmercurythiosalicylate; thiomersalate, mercu- 
rothiolate), also called Merthiolate, Merzonin, Mertor- 
gan, and Merfamin, is widely used as a preservative in 
several vaccines, soft contact lens fluids, and imrnuno- 
globulin preparations. It is well-known that ethylmercury 
(ethyl-Hg) derivatives are exceedingly toxic to brain 
tissue (33, 34). An alarmingly high prevalence of 
Thimerosal-positive patch tests has been reported in 
Scandinavia (35). Recently, ethyl-Hg has been found to 
be the major epitope in Thimerosal hypersensitivity (36). 
Six patients with OLP reacted positively to Thimerosal 
in MELISA and the patch test (data not shown). 

Thus, the immune system of susceptible individuals 
may be triggered by several different mercury com- 
pounds. As shown for lymphocytes (12) and by patch 
testing (37, 38), inorganic mercury, phenyl-Hg, and 
Thimerosal behave as separate antigenic epitopes and do 
not cross-react. 
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It has generally been anticipated that inorganic mer- 
cury compounds, such as HgC12, function as a mitogen 
for human and animal lymphocytes in vitro (39, 40). This 
type of an explanation is difficult to reconcile with the 
results of this study since four dental assistants, two 
amalgam bearers, and five amalgam-free controls did not 
respond to any concentration of HgC12. The discrepancy 
may be explained by methodological differences in 
performing the MELISA test versus the conventional 
lymphocyte proliferation test (12, 41). For example, 
previous studies used higher concentrations of HgC12 for 
stimulation of lymphocytes in vitro. Under these condi- 
tions, differences between lymphocyte responses of mer- 
cury-sensitized and those of nonsensitized individuals 
may not be obvious. 

As shown in the current study, the majority of patients 
responding in MELISA could be detected by patch 
testing. However, patch tests with mercury compounds 
can induce sensitization (42) or systemic side effects in 
susceptible individuals (Marcusson JA, unpublished ob- 
servations). Therefore, patch testing with mercurials 
should be avoided in patients with known or suspected 
metal sensitivity. With regard to sensitivity, five patch 
test-negative OLP patients responded positively in 
MELISA, which may indicate a higher sensitivity of the 
latter (6). 

Mercuric ions possess a high affinity for 
thiol(SH)groups. Since these chemical moieties are ubiq- 
uitous components of proteins, mercurials can disturb 
many physiological functions in which proteins are 
involved. From an immunological point of view, binding 
of mercury or other metals with a strong affinity for SH 
groups (e.g., gold, cadmium, or lead) to autologous 
proteins changes their antigenicity and makes them 
"foreign" and therefore vulnerable to the attack of 
immunocompetent cells. Small molecules, such as met- 
als, have not previously been considered to be of suffi- 
cient size to induce the formation of specific antibodies. 
This belief has been held despite the fact that metals have 
long been known to induce cell-mediated immunity, such 
as contact hypersensitivity (14-16). The findings of 
metal-specific lymphocytes in the blood of metal-allergic 
patients indicate that in an immunological context, met- 
als behave as independent antigenic determinants 
(epitopes). Recently, Wylie and co-workers reported 
successful induction in mice of an antibody that reacts 
specifically with mercuric ions in solution regardless of 
the presence of a protein carrier (43). Furthermore, 
exposure to mercury or gold can induce autoimmune 
diseases in genetically predisposed animals (2, 5, 44, 45). 
In a study published by Jontell and co-workers (46), a 
strong association was found between HLA-DR3 and 

OLP, suggesting an autoimmune component in the 
pathogenesis of this disorder. 

Several case reports indicate that patients with oral 
mucosal changes adjacent to dental fillings may also 
suffer from various autoimmune diseases such as lupus 
erythematosus, Crohn's disease, ulcerative colitis, and 
diabetes (47-50). Acute mercury intoxication with li- 
chenoid eruption and antinuclear antibodies has been 
reported in an occupationally exposed worker (51). In a 
recent study from our laboratory, patients with mucosal 
changes adjacent to metal fillings or restorations and 
suffering from chronic fatigue (CFS) exhibited strong 
proliferative responses in vitro not only to mercury but 
also to other metals, such as gold, palladium, and nickel 
(12). These results were confirmed in 26 patients with 
CFS-like symptoms who showed signs of basal ganglia 
degeneration by magnetic resonance imaging. Seventy- 
seven healthy subjects with amalgam and other metallic 
restorations had a significantly lower prevalency of 
positive metal responses and no abnormal changes in the 
brain (52). 

CONCLUSIONS 

The results of this study show that lymphocyte reac- 
tivity to mercury salts in vitro may be used for an 
objective diagnosis of mercury allergy in man. The 
evidence of systemic sensitization together with the 
known deposition of mercury in vital organs (1-6, 53, 
54) offers new possibilities for study of the role of 
mercury-sensitized lymphocytes in pathological pro- 
cesses underlying autoimmune and other inflammatory 
diseases. 
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