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             ABSTRACT

A comprehensive survey of 226 patients with an allergy to metal alloys applied in the clinic prosthodontics. In this study, the 
total Immunoglobulin E (IgE), specific IgE- and Immunoglobulin G (IgG) -antibodies to metal ions in serum and in mixed 
saliva were measured. In the mixed saliva no significant increasing in IgE-antibodies to metal ions has been revealed, IgG-
antibodies to gold, cobalt, chromium, nickel, copper, palladium and platinum ions in low titers were defined in elderly patients. 
To predict the development of allergic reactions in patients with metal alloys prosthetic constructions, specific serum IgG-
antibodies to metal ions that characterize the frequency of contact with the allergen were measured. The content of specific 
IgE-antibodies to metal ions in serum measured to recognize a primary response to allergens (no history of contact with the 
metal alloys used in prosthetic dentistry). The investigation of specific IgE- and IgG-antibodies to metal ions in serum has 
shown the largest number of positive tests to copper (11.3%), gold (10.8%), cobalt (9.9%) and nickel ions (9.3%). The 
verification of clinical and diagnostic significance of revealing specific antibodies to metal ions in patients with allergies to 
metal alloys used in prosthetic dentistry, showed that the use of these methods is an auxiliary diagnostic tool and it can only 
be interpreted in conjunction with the results of clinical examination of the patients.
Key words: Allergic reaction, Dental metallic alloys, Hypersensitivity, Specific IgE-antibodies, Specific IgG-antibodies.
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  1. INTRODUCTION
he special literature sources testify that allergy to 
dental materials as a multifactorial process, 
depends on the state and interactions of the immune, 

nervous, endocrine and other systems of the body (1-5). It 
should be noted that one of the factors contributing to the 
development of allergies to dental materials can be a 
decrease in the body's defense ability as a result of age-
related features at the background of common diseases. 
However, literature sources indicate the great importance 
state of general and local immune reactivity in the 
pathogenesis of allergy to dental materials (6-9). In 
addition to the general immune system in the human body, 
there are subsystems of immune and biological protection 
of tissues and organs such as intraepithelial subsystem of 

nerve, skin and mucosal tissue. The part of intraepithelial 
subsystem is the oral mucous membrane that consists of 
cellular elements, humoral factors. This elements are able 
to response completely autonomously (recognize, process, 
eliminate by means of specific and nonspecific 
mechanisms) to a variety of antigens and other factors. At 
the same time a specific immune response and 
inflammation develop for protection of organ involved 
against aggression of immune and non-immune cells (10, 
11). The oral mucous membrane is a functional element of 
the immune system, and one of the most reactive areas of 
the body, so that it can be involved in the pathological 
process caused by allergic reactions of local and systemic 
nature (12, 13). During prosthetic works the mechanical, 
chemical and toxic, electroplating, microbial factors affect 
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a prosthetic bed tissue and organism as a whole by the 
development of the subjective and/or objective signs of 
inflammation (14-17). The response intensity increases in 
the cooperation of several factors and depends on the 
immunological status of the organism. For the diagnosis of 
an allergic response to metal alloys used in dentistry, 
screening tests are used: patch test method fiberglass 
evaluation of histamine liberation from blood basophils, 
evaluation of availability of specific IgE- and IgG-
antibodies in the serum of certain haptens by enzyme-
linked immunosorbent assay (ELISA), etc. (1, 6). The aim 
of this research is to verify the clinical and diagnostic 

value of specific antibodies to the metal ions definition in 
patients with allergy to metal alloys used in prosthetic 
dentistry.

2. MATERIALS AND METHODS
A comprehensive survey of 226 patients aged from 20 
years to 80 years with an allergy to metal alloys applied in 
prosthetic dentistry, has been performed: 44 men (19.5%) 
and 182 women (80.5%). The distribution of patients by 
age and gender is shown in Figure 1.
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Figure 1. The distribution of patients by age and gender

We used methods, including clinical examination of 
patients with the assessment of dental and physical status. 
All the patients underwent patch tests with metal alloys. 
IgE levels in the blood serum were recognized using 
commercial ELISA kits MAbs (monoclonal antibodies) 
produced by "Polignost". Levels of specific IgE- and IgG-
antibodies to metals (gold, cobalt, chromium, nickel, 
copper, palladium, platinum) in mixed saliva and blood 
serum were recognized by solid phase ELISA using 
commercial test kits «Doctor Fooke» (Germany). 
Statistical analysis of the data on a personal computer was 
performed using STATISTICA for Windows software 
system (version 10.0).

3. RESULTS AND DISCUSSION
It is known that the development of allergic inflammation 
may take place due to the intensified synthesis of IgE in 
the tissues and the availability of specific IgE-antibodies to 
allergens (3). Therefore, in our research, in patients with 
allergies to metal alloys, we defined total IgE, specific IgE- 
and IgG-antibodies to metal ions in serum and in mixed 
saliva. In 39.8% of the examined cases featuring allergic 
responses to metal alloys the total IgE level in serum 
tended to increase that could depend on the change of this 
class of antibody synthesis regulatory mechanisms (Figure 
2). No significant differences of this parameter in the 
examined persons in the age aspect can be traced.
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The results of the research reflecting the content IgE- and 
IgG-antibodies to metal ions in the blood serum of patients 
are presented in Figure 3. From the 3164 samples tested, 
positive results were obtained in 206 cases, representing 

6.5%. The greatest number of positive tests was revealed in 
the research of blood serum for the availability of specific 
IgE- and IgG-antibodies to copper ions (11.3%), and the 
smallest number of positive tests - to platinum ions (0.4%).
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Figure 3. The number of positive tests on metal ions (%)

According to the obtained data specific IgE-antibodies to 
the metal ions were revealed in 6.8% cases, IgG-specific 
antibodies to metal ions - in 6.2% of cases. No significant 
differences between the number of positive tests with 
revealed specific IgE-antibodies to the gold ions and the 
number of positive tests of IgG-antibodies to this metal 
have been revealed (Figure 4). The number of positive 
tests with the acute phase response (IgE-antibodies) to 
palladium ions (2.2%), cobalt (11.9%), chromium (3.1%) 
and nickel (11.1%) exceeds the cytotoxicity indications 
(IgG -antibodies) to these metals. Positive tests with 
identified specific IgG-antibodies to copper ions (13.7%) 
exceeds the indications in the acute phase response (IgE-
antibodies) on the ions of the metal (8.8%). Acute-phase 

response (IgE-antibodies) is more expressed to cobalt ions 
(11.9%) and nickel (11.1%) and the cytotoxic response 
(IgG-antibodies) - to copper ions (13.7%). IgG-antibodies 
to metal ions in the serum of patients are diagnosed with 
higher frequency in patients already having prosthetic 
constructions in the oral cavity made of metal alloys. The 
detection frequency of IgG-antibodies to metal ions 
increases with the growing terms of wearing prosthetic 
constructions made of metal alloys (r = 0,612, p <0.05). 
IgE-antibodies to metal ions were recognized more 
frequently in patients not previously exposed to the metal 
alloys used in clinic prosthetic dentistry, but in those 
patients with allergic history (r = 0,522, p <0.05). 
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Figure 4. Contents of specific IgE- and IgG-antibodies to metal ions in the blood serum of patients with allergy to metal alloys (%)

In women, the serum content of specific IgE-antibodies to 
the metal ions amounts to 7.3% of all samples studied. 
Consequently, with each of the fourteenth women 
surveyed specific IgE- antibodies to metal ions were 
revealed in serum. In the serum samples of women specific 
IgE-antibodies to cobalt ions were identified in 13.7% of 
cases, to gold ions  in 12.6% of cases, to nickel ions - in 
12.1% of cases, to copper ions – in 6.6 % of cases, to 
chrome ions – in 3.3% of cases, to palladium ions – in 
2.7% of cases. IgE-specific antibodies to platinum ions 

were not revealed in the samples (Figure 5). IgE-specific 
antibodies to ions of metals in male serum reflecting an 
acute phase responses of the immune system, were 
revealed in 4.9% of cases (every twenty male patients 
surveyed). In the samples of men specific IgE-antibodies to 
copper ions (18.2%) were revealed most often. Specific 
IgE-antibodies to nickel ions were revealed in 6.8% cases, 
to cobalt ions – in 4.6% cases, to gold and chrome ions in 
2.3% of cases. IgE-specific antibodies to platinum and 
palladium ions were not revealed in the samples. 
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Figure 5. The content of the specific IgE-antibody to the metal ions in the serum of patients with allergy to metal alloys (%)

Thus, the largest number of positive tests illustrating an 
acute phase of immune system response to metal alloys, 
were obtained from men  to copper and nickel ions, to 
cobalt, from women to nickel and gold ions. In women, the 
content of specific IgG-antibodies to metal ions the blood 

serum amounted to 6.7% of all the samples (Figure 6). 
Thus, the specific IgG-antibodies to metal ions were 
revealed in each fifteenth woman of the surveyed and in 
each twenty-fourth of the surveyed men. In the blood 
serum of women IgG-antibodies to the gold ions (24%) 
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and cobalt ions (16%), men IgG-antibodies to copper ions 
(15.9%) were most frequently revealed. The availability of 
specific IgG- antibodies to chrome, palladium and 

platinum ions, was observed only in the blood serum of 
women.
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Figure 6. The content of IgG-antibodies specific to metal ions in the blood serum of patients with allergy to metal alloys (%)

The frequency analysis of the recognition for specific IgE- 
and IgG-antibodies to metal ions in the blood serum of 
different age groups of patients with allergy to metal alloys 
is shown in Figure 7. With young patients the metal alloys 
used for prosthetic works often cause severe allergic 
response mediated by the increased levels of specific IgE-
antibodies in blood serum. If young women have allergic 
response realized only through an acute phase response, 
the young men in 8.4% of cases have an acute phase 
response (recognized by specific IgE-antibodies to metal 
ions) and in 2% cases - cytotoxic response (recognized by 
the specific IgG-antibodies to metal ions). With middle-
aged patients with allergic response to metal alloys the 
detection rate of IgE- antibodies to metal ions is reduced 
compared to the indicators found with younger persons (by 
2.7 times with women and 4.4 times with men), but it does 

not exceed the parameters of elderly patients. The 
detection rate of IgE -antibodies to metal ions (34.7%) in 
the blood serum of patients of middle age is higher than the 
detection rate of IgG-antibodies to metal ions (18.6%). The 
detection rate of specific IgG-antibodies to metal ions in 
blood serum reaches maximum values with elderly patients 
(47.9%) and it is 2.3 times higher than the detecting 
frequency parameters of specific IgE-antibodies to metal 
ions in this age group. The detection rate of specific IgE-
antibodies to metal ions in the blood serum of elderly 
patients is the lowest value (7.4%) relative to values of this 
parameter identified in another age groups and lower than 
frequency indicators of IgG-antibodies to metal ions found 
with the patients in this age group ( 15.4%). 
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Thus, in younger patients with an allergic response to 
metal alloys and/or those having allergic history a 
significant increase in the level of specific IgE-antibodies 
to metal ions mediating immediate type hypersensitivity 
was revealed. The number of positive tests that revealed 
IgE-antibodies to metal ions is reduced (2.8 times) with the 
middle age patients, significantly increased with elderly 
patients compared to the data of the middle age group and 
reaches a minimum value (7.4%) with patients of senile 
(old) age. The number of positive tests that has revealed 
IgG-antibodies to metal ions reaches a maximum value 

with elderly patients (47.9%) and it has a minimum value 
with younger patients (2%). No increases in total IgE 
levels in mixed saliva of patients with an allergy to metal 
alloys have been revealed. In mixed saliva of patients with 
allergy to metal alloys specific IgE-antibodies to metal 
ions (cobalt, chromium, nickel, palladium, platinum) were 
absent. Only with a few elderly people with positive patch 
test to metal alloys used in prosthesis, IgE-antibodies to 
gold and copper ions have been revealed in a very low 
titers (Figure 8).
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In mixed saliva IgG antibodies to ions of metals (gold, 
cobalt, chromium, nickel, copper, palladium, platinum) 
were revealed in low titers and in a few cases with elderly 

patients.
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4. CONCLUSION 
The development of intolerance to dental materials has a 
value of hypersensitivity to metal alloys used in the clinic 
prosthodontics that is mediated by immediate type allergic 
response only in 6.5% of cases. The mixed saliva of 
patients with allergy to metal alloys no significant raise of 
IgE-antibodies mediating immediate type allergic reaction 
was revealed. In mixed saliva IgG- antibodies to metals 
(gold, cobalt, chromium, nickel, copper, palladium, 
platinum) were revealed in low titers and in a few cases 
with elderly patients. The research antibody contents with 
respect to specific IgE- and IgG-antibodies to metal ions in 
blood serum with patients allergic to metal alloys showed 
that the highest number of positive tests was found to 
copper ions (11.3%), gold (10.8%), cobalt (9.9%) and 
nickel (9.3%).In the blood serum of men specific IgE- and 
IgG-antibodies to copper ions (18.2% and 15.9% 
respectively), to nickel (6.8%) and cobalt ions (4.6%) were 
most often revealed. The samples of blood serum of 
women specific IgE- and IgG-antibodies to gold ions 
(12.6% and 24% respectively), to cobalt ions (13.7% and 
16% respectively), to nickel ions (12.1 % and 14%, 
respectively) and copper ions (6.6% and 13.2% 
respectively) were most frequently revealed. The age 
differences in the number of positive tests on the content of 
specific IgE- and IgG-antibodies to metal ions in blood 
serum have been identified. With younger patients allergic 
to metal alloys and/or those with an allergic history a 
hypersensitivity reaction is realized primarily through the 
acute phase response. With middle age, elderly and senile 
age patients as compared to the surveyed young age group 
a high frequency of positive tests recognizing specific IgG-
antibodies to metal ions has been revealed. Consequently, 
in order to predict the development of allergic reactions in 
those patients having prosthetic constructions of metal 
alloys it is possible to define specific IgG-antibodies to 
metal ions in blood the serum that characterizes the 
frequency of contacts with the allergen. To identify the 
primary reaction to allergens for patients with a history 
bearing no information on contact with metal alloys used 
in prosthetic dentistry specific IgE-antibodies to metal ions 
in blood serum should be identified. 
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