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1. INTRODUCTION 

Periodontitis is chronic infectious disease characterized by a progressive inflammatory 

response to bacteria in dental plaque that finally results in periodontal tissue destruction and 

eventual tooth loss. Evidence suggests that the local inflammation/infection triggers a 

systemic host response associated with increased risk for cardiovascular diseases and 

atherosclerosis (Scannapieco et al., 2003). Periodontitis has also been associated with glucose 

intolerance (Saito et al., 2004), endothelial dysfunction (Tonetti et al., 2007), and 

�G�\�V�O�L�S�L�G�H�P�L�D���D�Q�G���P�H�W�D�E�R�O�L�F���V�\�Q�G�U�R�P�H�����'�¶�$�L�X�W�R���H�W���D�O��������������). 

Apolipoprotein E (ApoE) is key protein, playing many roles in the lipid absorption,  transport, 

local homeostasis in the vessel walls  and endothelial function (Sacre et al., 2003). Although 

ApoE is most often associated with the onset of atherosclerosis or related to Alzheimer 

disease, it may have an influence on other biological processes, such as sepsis and 

inflammation (Kattan et al., 2008). ApoE is mainly produced by cells in the liver where this 

glycoprotein plays a role in lipoprotein binding to specific receptors. However, ApoE 

molecules are synthesized also in circulating macrophages (Werb et al., 1986) and their 

production may be negatively influenced by cytokines (Larkin et al., 2000). ApoE signaling 

via very low density lipoprotein receptor (VLDLR) or ApoE receptor 2 (ApoER2) promotes 

macrophage conversion from the proinflammatory (M1) to the anti-inflammatory (M2) 

phenotype. This effect may represent a novel anti-inflammatory activity of ApoE (Baitsch et 

al., 2011). The ApoE protein also promotes the Th1 cytokine response by modulating 

cytokine production. The binding region of  ApoE has been shown to have direct anti-

infective activity against various viral and bacterial species (Dobson et al., 2006).  

The ApoE gene is localized on chromosome 19 at position q13.2 and comprises three 

�F�R�G�R�P�L�Q�D�Q�W���D�O�O�H�O�H�V���0�������0�����D�Q�G���0����(Breslow et al., 1982)�����0�����D�O�O�H�O�H�����Z�K�L�F�K���L�V���W�K�H���P�R�V�W���I�U�H�T�X�H�Q�W��

allele in the population,encodes a protein E3 isoform containing a cysteine at position 112 (C) 

and arginine (R) at position 158, E2 isoform containing C at both positions and E4 isoform 

with R at both positions. Thus, six different haplotypes and phenotypes are possible. �$�S�R�0�� 

exhibits reduced binding to the receptors, and contributes to the accumulation of remnant 

particles in plasma derived from the partial catabolism of triglyceride-rich lipoproteins. On 

the other hand, �$�S�R�0�� has increased binding to the receptors leading to increased metabolism 

of triglyceride-rich lipoprotein and reduced triglyceride level and increased LDL-cholesterol 

(low density lipoprotein) in plasma (Mahley, 1988). Isoforms E2 and E3 prefer binding to 

HDL (high density lipoprotein), while E4 prefers binding to VLDL (Saito et al., 2003). These 
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biochemical differences can be responsible for the association of the ApoE isoforms to 

various pathologic processes. E4 isoform is associated with increased risk of coronary heart 

disease (Bennett et al., 2007) and Alzheimer's disease (Sadigh-Eteghad et al., 2012). In 

contrast, E2 isoform, which may have a protective character in case of Alzheimer's disease, 

atherosclerosis (Machal et al., 2012), and chronic HCV (hepatitis C virus) infection (Price et 

al., 2006), is associated with familial hyperlipoproteinemia type III (Hopkins et al., 1991) and 

the risk of diabetes mellitus type 2 (Yin et al., 2013).  

However, to date, no study analyzing ApoE gene polymorphisms in patients with periodontitis 

has been performed. Considering the results of previous studies describing changes in 

�F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���R�I���O�L�S�L�G�V���L�Q���S�D�W�L�H�Q�W�V���Z�L�W�K���S�H�U�L�R�G�R�Q�W�L�W�L�V�����/�|�V�F�K�H���H�W���D�O�������������������0�R�H�L�Q�W�D�J�K�D�Y�L���H�W���D�O������

2005, Mattila et al., 2005, Ta�O�H�J�K�D�Q�L���H�W���D�O�������������������6�K�D�U�P�D���H�W���D�O�������������������3�H�M�F�L�ü���H�W���D�O�������������������/�H�H��

et al., 2013, Penumarthy et al., 2013) and fact that hyperlipidemia can impair the immune 

response to Porphyromonas gingivalis (Lei et al., 2013), the aim of this study was to 

determine any possible effect of ApoE genotypes in chronic periodontitis (CP) in relation to 

periodontopathic bacteria and lipid levels.  

 

2. MATERIAL AND METHODS  

2.1 Study population 

All patients were recruited from the patient pool of the Periodontology Department, Clinic of 

Stomatology, St. Anne's Faculty Hospital Brno, from 2005 to 2013. They had at least 20 

remaining teeth and were of good general health. Exclusion criteria included history of 

cardiovascular disorders (such as coronary artery diseases or hypertension), diabetes mellitus, 

malignant diseases, immunodeficiency, current pregnancy or lactation. The control group 

consisted of unrelated subjects who did not have clinical history of periodontal disease. 

Controls were selected randomly during the same period as patients and matched for age, 

gender and smoking status. Similarly as patients, all controls had at least 20 remaining teeth 

and were of good general health. Exclusion criteria were the same as those applied for 

patients with periodontitis.  

The study was performed with the approval of the Committees for Ethics of the Medical 

�)�D�F�X�O�W�\�����0�D�V�D�U�\�N���8�Q�L�Y�H�U�V�L�W�\���%�U�Q�R���D�Q�G���6�W�����$�Q�Q�H�¶�V���)�D�F�X�O�W�\���+�R�V�S�L�W�D�O�����:�U�L�W�W�H�Q���L�Q�I�R�U�P�H�G���F�R�Q�V�H�Q�W��

was obtained from all participants, in line with the Helsinki declaration before inclusion in the 

study. 
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2.2 Case-control study 

A total of 469 unrelated Caucasian subjects of exclusively Czech ethnicity from the region of 

South Moravia were included in this case-control association study. Diagnosis of non-

periodontitis/periodontitis was based on the detailed clinical examination, medical and dental 

history, tooth mobility and radiographic assessment. Probing depth (PD) and attachment loss 

(CAL) were collected by a UNC-15 periodontal probe from six sites on every tooth present. 

The loss of alveolar bone was determined radiographically. All patients with generalized 

chronic periodontitis (CP, N=294) fulfilled the diagnostic criteria defined according to CAL 

levels by the International Workshop for the Classification of Periodontal Diseases and 

Conditions for Chronic Periodontitis (Armitage, 1999). Inclusion criteria for patients suffering 

�I�U�R�P���J�H�Q�H�U�D�O�L�]�H�G���F�K�U�R�Q�L�F���S�H�U�L�R�G�R�Q�W�L�W�L�V���Z�H�U�H���D�V���I�R�O�O�R�Z�V�����•���� % of the teeth were affected and 

�3�'�� �R�I�� �•���� �P�P���� �&�R�Q�W�U�R�O�V�� ���K�H�D�O�W�K�\���Q�R�Q-periodontitis, N=175) were screened using a WHO 

probe and the CPITN (Community Periodontal Index of Treatment Needs) was assessed; 

values of the CPITN index in controls were less than 3. 

In order to adjust for the effect of smoking history on periodontal disease, the subjects 

(patients and controls) were classified into the following groups: subjects who never smoked 

(referred to as non-smokers) and subjects who were former smokers or current smokers 

(referred to as smokers). 

 

2.3 Estimation of lipid levels 

Venous blood (5 ml) was collected in a plain test tube and serum was separated. Total 

cholesterol, triglycerides, LDL and HDL were estimated using a semiautomatic analyzer and 

a commercial machine Modular (Roche). 

 

2.4 Genetic analysis 

2.4.1 DNA-microarray analysis of oral pathogens 

Subgingival bacterial colonization (Aggregatibacter actinomycetemcomitans, Porphyromonas 

gingivalis, Prevotella intermedia, Tannerella forsythia, Treponema denticola, 

Peptostreptococcus micros, Fusobacterium nucleatum) in subgingival pockets was 

investigated by the DNA-microarray based on a periodontal pathogen detection kit (Protean 

Ltd., Ceske Budejovice, CR) in a subgroup of randomly selected subjects (N=168 for CP, and 

N=114 for controls) before subgingival scaling. Microbial samples were collected from the 
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deepest pocket in periodontitis patients (and from the deepest sulcus in healthy subjects) of 

each quadrant by inserting a sterile paper point into a base of the pocket for 20 seconds. 

Bacterial plaque samples from each individual were pooled in one tube. This test determined 

the individual pathogens semiquantitatively as follows: (-) undetected, which corresponds to 

the number of bacteria less than 103, (+) slightly positive corresponding to the number of 

bacteria 103 to 104, (++) positive corresponding to the number of bacteria 104 to 105, and 

(+++) strongly positive, with the number of bacteria higher than 105. 

 

2.4.2 Isolation of genomic DNA 

DNA for genetic analysis was extracted from the peripheral blood leukocytes using standard 

phenol/chloroform procedures with proteinase K. 

 

2.4.3 Real-time PCR   

Two single nucleotide polymorphisms (SNPs) in exon 4 at the positions rs429358C/T 

(112C/R) and rs7412C/T (158C/R) were analyzed using the real-time polymerase chain 

reaction (RT-PCR) method monitored by SYBR�Š Green (Calero et al., 2009). This method 

was optimized due to the formation of dimers which interfered with the analysis as described 

previously (Machal et al., 2012). SDS version 1.2.3 software was used to analyze real-time 

and endpoint fluorescence data. Genotyping was performed by one investigator (P. B. L.) 

unaware of the phenotype. 

 

2.5 Statistical analysis 

Statistical analysis was performed using the statistical package Statistica v. 10 (StatSoft Inc., 

�8�6�$������ �7�K�H�� �$���� �W�H�V�W�� �D�Q�G�� �)�L�V�K�H�U�•�V�� �H�[�D�F�W�� �W�H�V�W�� �Z�H�U�H�� �X�V�H�G�� �W�R�� �D�V�V�H�V�V�� �F�D�V�H-control differences in 

distribution of ApoE genotypes and alleles. To compare independent groups, one-way 

ANOVA and Kruskal-Wallis tests were performed to compare continuous variables and 

�3�H�D�U�V�R�Q�� �$���� �D�Q�D�O�\�V�L�V�� �Z�D�V�� �X�V�H�G�� �I�R�U�� �F�R�P�S�D�U�L�V�R�Q�� �R�I�� �F�D�W�H�J�R�U�L�F�D�O�� �Y�D�U�L�D�E�O�H�V���� �2�G�G�V�� �U�D�W�L�R�� ���2�5���� �D�Qd 

95% confidence intervals (95%CI) were calculated as strength of association between 

genotypes and alleles and CP. A P-value less than 0.05 was considered statistically 

significant. 











163 

 

of periodontopathic bacteria, but we confirmed finding of high levels of total and LDL 

cholesterol in patients with periodontitis. However, the results of the study need to be proven 

in an independent cohort. 
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Figure 1. ApoE genotypes in relation to LDL levels 
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1. INTRODUCTION 

Chronic periodontitis (CP) is an inflammatory disease of the teeth-supporting tissues in which 

genetic predisposition, dental plaque bacteria and immune mechanisms all play important 

roles. Bacteria which are involved in the pathogenesis of CP include Porphyromonas 

gingivalis, Agregatibacter actinomycetemcomitans, Tannerella forsythia, Prevotella 

intermedia and Fusobacterium nucleatum. The participation of these bacteria in the 

pathogenesis of CP correlates with an increased level of specific antibodies in sera [1]. 

Suspect pathogens isolated from dental plaque continually stimulate cells in the periodontal 

tissue to produce of cytokines as well as other biologically active molecules. The 

development and regulation of the immune response depends on the local production and 

quantities of cytokines and other mediators which influence disease progression or resolution. 

The disease progression depends on the increased production of proinflammatory cytokines 

(IL- ���.���� �,�/-�������� �,�/-6, IL-8 and TNF-�.������ �P�H�W�D�O�O�R�S�U�R�W�H�L�Q�D�V�H�V�� �D�Q�G�� �S�U�R�V�W�D�J�O�D�Q�G�L�Q�V�� �R�U�� �G�H�F�U�H�D�V�H�G��

production of anti-inflammatory cytokines (IL-10, TGF-������ �D�Q�G�� �L�Q�K�L�E�L�W�R�U�V�� �R�I��

metalloproteinases [2].  

Based on the concept of different functions of TH1 and TH2 lymphocytes [3], Seymour et al. 

[4] proposed the hypothesis that, in patients with progressing CP, clones of TH2 are generated 

upon activation with bacteria, while in the non-progressing disease, stable lesions are 

regulated by TH1 clones. We confirmed these findings in our previous longitudinal studies in 

which we followed, for a period of 10 years, patients with early onset periodontitis (EOP, now 

known as aggressive periodontitis) with changes in periodontal tissues diagnosed between the 

ages of 17-25. Such patients repeatedly exhibited increased production of IL-4 (TH2) upon 

stimulation of peripheral blood lymphocytes with dental plaque bacteria while their healthy 

siblings and other genetically unrelated controls with intact periodontal tissues produced a 

�V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �L�Q�F�U�H�D�V�H�G�� �O�H�Y�H�O�� �R�I�� �,�)�1���� ���7�+������ �>���@���� �$�V�� �P�H�Q�W�L�R�Q�H�G�� �D�E�R�Y�H���� �E�R�W�K�� �W�K�H�� �R�Q�V�H�W�� �D�Q�G��

progression of periodontal diseases are strongly influenced by the genetic predisposition of 

the individual. The heritability of the disease varies from a nearly 100 % share in 

�³�P�H�Q�G�H�O�L�D�Q���V�\�Q�G�U�R�P�R�O�R�J�L�F�D�O�´���I�R�U�P�V���W�R���V�W�D�W�H�V���Z�L�W�K���D���O�R�Z���S�U�R�S�R�U�W�L�R�Q���R�I���K�H�U�L�W�D�E�L�O�L�W�\���D�Q�G���D���K�L�J�K��

effect of environmental factors. Rateitschak et al. [6] described the genetic predisposition for 

all types of periodontitis; according to Michalowitz et al. [7] genes are responsible for more 

than 50 % of the risk of chronic periodontitis. The 1990s witnessed the beginning of the phase 

of genetic analysis at the level of so-�F�D�O�O�H�G�� �³�F�D�Q�G�L�G�D�W�H�´�� �J�H�Q�H�V���� �L���H���� �J�H�Q�H�V�� �P�R�V�W�O�\�� �F�R�G�L�Q�J��

proinflammatory cytokines, chemokines, metalloproteinases and other factors associated with 
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the production of these mediators and their presumed role in the pathogenesis of the disease 

[8, 9]. The current development of methodological options underlies the present era of 

genome-wide studies [10]. Polymorphisms in certain alleles of cytokines have been associated 

with susceptibility to a wide range of infectious or immune diseases, including periodontitis 

[11 - 16] and others.  

However, the role of these polymorphisms in cytokine genes in the production of cytokines in 

response to stimulation by dental plaque bacteria in periodontal disease has not yet been 

studied. The aim of this study was to assess the influence of IL-4 (-590C/T) and VNTR 

(variable number of tandem repetitions in intron 3 gene) polymorphisms on cytokine 

production after stimulation of isolated peripheral blood mononuclear cells by dental plaque 

bacteria, mitogens and HSP70 in patients with periodontitis and in healthy controls. 

 

2. MATERIALS AND METHODS 

2.1 Study population 

All patients with chronic periodontitis (CP, N=47) were recruited from the patient pool of the 

Periodontology Department, Clinic of Stomatology, St. Anne's Faculty Hospital Brno, from 

2010 to 2012. They were of good general health. Exclusion criteria included history of 

cardiovascular disorders (such as coronary artery diseases or hypertension), diabetes mellitus, 

malignant diseases, immunodeficiency, current pregnancy or lactation.  

The control group (healthy/non-periodontitis subjects, N=15) were selected randomly during 

the same period as patients and matched for age, gender and smoking status. Similar to the 

patients, all controls had at least 20 remaining teeth and were general healthy. Exclusion 

criteria were the same as those applied with patients with periodontitis. 

Diagnosis of non-periodontitis/periodontitis was based on a detailed clinical examination, 

medical and dental history, tooth mobility and radiographic assessment. Probing depth (PD) 

and attachment loss (CAL) were collected by UNC-15 periodontal probe from six sites on 

every tooth present. All patients with CP met the diagnostic criteria defined according to CAL 

levels by the International Workshop for a Classification of Periodontal Diseases and 

Conditions for Chronic Periodontitis [17]. The loss of alveolar bone was determined 

�U�D�G�L�R�J�U�D�S�K�L�F�D�O�O�\�����:�H���X�V�H�G���W�K�H���0�•�K�O�H�P�D�Q�Q���L�Q�G�H�[���W�R���H�Y�D�O�X�D�W�H���G�H�F�U�H�D�V�H�V���L�Q���D�O�Y�H�R�O�D�U���E�R�Q�H���O�H�Y�H�O�V��

[18].  
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2.4 Cultivation of dental plaque bacteria  

Samples of the sulcular fluid for the cultivation of bacteria (A. actinomycetemcomitans, P. 

gingivalis, T. forsythia, P. intermedia) were collected from sites of periodontium with the 

worst affected areas of periodontium���� �$�� �Y�R�O�X�P�H�� �R�I�� ������ ���O�� �R�I�� �D�� �V�D�P�S�O�H�� �G�L�O�X�W�H�G��by 2 ml Brain 

Heart medium was inoculated on the surface of microbiological diagnostic media in Petri 

dishes. Selective cultivation of bacteria was performed according to the method of Slots [22] 

on TSBV agar incubated at 37oC in 10% CO2 atmosphere created by GasPak CO2 bags 

(Oxoid) in an anaerobic pot. Bacteria colonies were harvested after 5 to 7 days and bacterial 

suspension containing 1010 �F�H�O�O�V���P�O�� �Z�D�V�� �L�Q�D�F�W�L�Y�D�W�H�G�� �E�\�� �L�Q�F�X�E�D�W�L�R�Q�� �D�W�� �������ƒ�&�� �I�R�U�� ������ �P�L�Q�X�W�H�V����

Samples were centrifuged for 10 minutes at 600 g. Sediments were diluted with PBS and 

centrifuged for 10 minutes at 600 g and then washed 3 times. The washed sediments were 

diluted by X-Vivo medium to optical density corresponding to 1010 cells/ml. 

 

2.5 Immunological examination  

Volumes of 20 mls heparinized blood were collected from the subjects under examination. 

Mononuclear cells were isolated from these samples by gradient centrifugation on Ficoll-

Paque (1.077 g, Sigma). The cells were washed and then diluted with X-Vivo 10 serum free 

tissue medium (Cambrex) to the concentration of 106 cells/ml and cultivated for 3 days at 

370C in 5% CO2 atmosphere and stimulated with the bacteria (1010 cells/ml) 

A.actinomycetemcomitans, P. gingivalis, T. forsythia ,P. intermedia and Pokeweed mitogen 

���3�:�0�� �6�L�J�P�D���� �������� ���J���P�O���� �D�Q�G�� �F�R-stimulated by Pokeweed mitogen in combination 

with �&�R�Q�F�D�Q�D�Y�D�O�L�Q�� �$�� ���3�:�0�� �������� ���J���P�O�� ���� �&�R�Q�$���� �6�L�J�P�D���� ������ ���J���P�O���� �D�Q�G�� �+�6�3�� ������ ���6�L�J�P�D�� ����

���J���P�O�������7�D�E�O�H�������������$�I�W�H�U���W�K�H����-day cultivation, the medium was collected and stored at -200 C 

for the determination of cytokines (IL-���.�� IL-�������,�/-4,IL-5, IL-6, IL-10,IL-17, IFN-���� TNF-�.����

VEGF ) by the Luminex multiplex method (�/�8�0�,�1�(�;�Š�� �������7�0�� �D�Q�D�O�\�]�H�U���� �5�	�'�� �6�\�V�W�H�P�V����

USA). Cytokine production in subjects with different genotypes of IL-4 polymorphism was 

then compared.  
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�L�P�S�R�U�W�D�Q�W�� �V�W�L�P�X�O�D�W�R�U�� �R�I�� �S�U�R�G�X�F�W�L�R�Q�� �R�I�� �F�\�W�R�N�L�Q�H�V�� �7�1�)�.���� �,�/-6, IL-10, IFN-������ �,�/-10 and IL-������

while P. intermedia affects the in vitro production of IL-6 and IL-10 in patients with 

periodontitis. Production of IL-17, IL-4 and IL-5 was not affected by the short-term 

stimulation by any of the above factors (Figure 1). 

 

4. DISCUSSION 

An in-depth understanding of the interactions between periodontal pathogens and the immune 

response of the organism requires the knowledge of the pathogenesis of periodontal disease. 

The first phase of inflammatory response to the action of dental plaque bacteria involves the 

development of mostly humoral and cellular mechanisms of unspecific immunity with the 

participation of individual components of the complement, macrophages and 

polymorphonuclear leukocytes (PMNs). The subsequent phase is characterized by 

accumulation of lymphocytes; the inflammatory infiltrate is dominated at the beginning by T 

lymphocytes while the later chronic phase shows the shift to B lymphocytes and plasma cells 

[25]. This is in agreement with the Seymour hypothesis [4] which presumed the participation 

of TH2 clones and production of IL-4 during the progression of periodontal disease. After in 

vitro stimulation with P. gingivalis and F. nucleatum, most lymphocytes obtained from 

biopsies of periodontitis-affected tissues were of the TH2 phenotype [4]. In addition, after in 

vitro stimulation of peripheral blood mononuclear cells, a significantly higher production of 

IL-4 and lower production of IFN-�� were found in patients with early onset periodontitis (now 

aggressive periodontitis) compared to their healthy siblings in our previous study [5].   

However, inactivation of IFN-���� �D�Q�G�� �,�/-12 by gingipains from P. gingivalis at inflammatory 

sites could also down-regulate TH1 responses (associated with non-aggressive periodontal 

lesions) and promote TH2 pathways and polyclonal B-cell activation in advanced 

periodontitis [26].  

The results of the present study point to the importance of TH2 subpopulation and single 

nucleotide IL-4 gene polymorphisms in periodontal disease. One of the most important 

findings is the proof that the -590C/T polymorphism in the promoter region and VNTR in 

intron 3 of the gene encoding IL-4 affect not only the production of this interleukin, as 

described earlier [27-29], but also the production of other cytokines in response to the action 

of dental plaque bacteria or selected mitogens, this effect being much more conspicuous in 

patients with chronic periodontitis when compared with healthy controls.  
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The greatest effect of stimulation with T. forsythia on production of IL-10 was observed in 

patients with periodontitis carrying the genotypes CC (-590C/T) and 11 (VNTR) of the gene 

encoding IL-4 while the increase in the levels of �,�)�1�������,�/-�����������,�/-�����D�Q�G���7�1�)�.���L�Q���S�D�W�L�H�Q�W�V���Z�L�W�K��

the same genotypes was lower. The levels of regulatory cytokine IL-10 in patients with 

periodontitis carrying the appropriate genotypes of IL-4 polymorphisms were also 

significantly increased, after stimulation with P. intermedia. When compared with the 

controls, these data can point to a lowered function of T regulatory clones in these patients. In 

contrast to patients that exhibited increased production of the above mentioned cytokines in 

the presence of genotypes CC or 11, higher production of IL-���.���D�I�W�H�U���V�W�L�P�X�O�D�W�L�R�Q���Z�L�W�K���+�6�3������

and the bacterium A. actinomycetemcomitans was found in control subjects carrying the 

combination CT+TT (IL-4-590C/T) and 12 (IL-4 VNTR). 

Based on our previous results [15], [5]  we assumed that, after stimulation with dental plaque 

bacteria, IL-4 gene polymorphisms in periodontitis patients would in particular affect the 

production of cytokine IL-4. Contrary to this assumption no significant increase was found in 

the level of IL-4, while stimulation with T. forsythia and P. intermedia resulted in 

significantly higher levels of other cytokines.  These results are in keeping with the data in a 

number of recent studies which documented that polymorphisms in genes encoding some 

cytokines or their receptors can affect the production of not only their own but also other 

mediators. The results of the study by Wallis et al. [30] indicate that I50V SNP in part IL-4R 

controls production of IL-17 by TH17 cells cultured from healthy individuals. Similarly, the 

minor allele of the IL-4R SNP (rs1805010), which confers impaired IL-4 signaling and has 

been associated with an aggressive destructive course of rheumatoid arthritis (RA), 

contributes to increased TH17 cell frequency, enhanced clinical activity and accelerated 

radiographic progression in RA by rendering CD4 T cells from RA [31].  

There were several limitations to this study. For instance, the short cultivation time of 

lymphocytes isolated from peripheral blood with bacteria and mitogens. Also, the healthy 

control and periodontitis groups were not precisely matched by sex. Lastly, the small sample 

size precludes any robust claims and points to the need for additional large longitudinal 

studies of cohorts of patients with periodontitis. For this reason, two statistical methods for 

evaluation of results were used. 

It appears that the knowledge of the genetic background of chronic periodontitis will remain 

�I�R�U�� �T�X�L�W�H�� �V�R�P�H�� �W�L�P�H�� �R�Q�� �W�K�H�� �O�H�Y�H�O�� �R�I�� �N�Q�R�Z�O�H�G�J�H�� �R�I�� �L�Q�G�L�Y�L�G�X�D�O�� �³�S�R�W�H�Q�W�L�D�O�´�� �U�L�V�N�� �R�U�� �S�U�R�W�H�F�W�L�Y�H��

factors whose effect on the disease will depend on a broader, still unexplored genetic 
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background and a number of epigenetic factors.  The differences in the findings published in 

individual studies are hindered by the fact that individual populations in the world can differ 

in the frequencies of the alleles of appropriate polymorphisms. Other factors that may play a 

role are different approaches to data evaluation and differences in clinical evaluation and 

selection of patients. For example, the periodontitis of young subjects, formerly presented as 

early onset periodontitis or juvenile periodontitis, is at present classified as aggressive 

periodontitis. In a longitudinal (10-year) study, we explored the progression of early onset 

periodontitis in patients aged 17-25 years at the beginning of the study. Over the years, the 

disease in some patients progressed while in others it did not [15, 32]. According to current 

criteria, all patients would be classified at the beginning of the study as suffering from 

aggressive periodontitis. This fact points to the importance of preventive examinations 

focused on the initial changes of the periodontium of young subjects and on early preventive 

therapy.     

 

5. CONCLUSION 

Our study suggests that polymorphisms in the IL-4 gene affect not only the production of the 

IL-4 cytokine but can influence production of several other cytokines, such as IL-10, IFN-������

IL-���������,�/-6 and TNF-�.���Z�K�L�F�K�����L�Q���W�X�U�Q���F�D�Q���D�I�I�H�F�W���W�K�H���F�O�L�Q�L�F�D�O���V�W�D�W�X�V���R�I���S�D�W�L�H�Q�W�V���Z�L�W�K���S�H�U�L�R�G�R�Q�W�D�O��

disease. Further studies are needed to clarify the association of these polymorphisms with 

cytokine production in other populations. Our results are in agreement with the assertion by 

Seymour et al. [33]: At the beginning of the 21st century, we have to turn back to the 

resolution that the successfulness of periodontitis therapy will be decided by genetic 

predisposition.  
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Table 1. Scheme of in vitro stimulation of mononuclear cells   

 

 

 

 

 

 

 

 

 

 

PWM=Pokeweed mitogen, ConA=Concanavalin A, A.a.=Aggregatibacter 

actinomycetemcomitans, P.g.=Porphyromonas gingivalis, T.f.=Tanarella forsythia, 

unstim.=without stimulation 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Cells  

(107 b/ml)  Stimulation 

Cultivation X-Vivo 

medium 

PWM 100 �—�O  100�—�O PWM 800 �—�O 

    

PWM+ConA 100 �—�O  100�—�O PWM)+100�—�O ConA) 700 �—�O 

A.a. 100 �—�O  100�—�O A.a.  800 �—�O 

P.g. 100 �—�O  100�—�O P.g.  800 �—�O 

T.f. 100 �—�O  100�—�O T.f.  800 �—�O 

unstim. 100 �—�O  900 �—�O 
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Table 2a.  Sample of medians for cytokine levels expressed by mitogenes (PWM, P+C), HSP70 and selected 
bacteria in comparison of patients with periodontitis (N=47) and A.a. healthy controls (N=15) in division to 
groups by IL-4 genotypes (polymorphisms) 

  periodontitis patients healthy controls 

locus: IL-4-590 IL-4VNTR IL-4-590 IL-4VNTR 
polymorphism CC CT+TT 11 12+22 CC CT+TT 11 12+22 
(N of patients): (30) (16+1) (28) (17+1) (8) (5+2) (10) (5+0) 

cytokines [pg/ml] sample medians sample medians sample medians sample medians 
IFN gamma_PWM 116.7 180.6 116.8 147.6 4.5 178.6 4.5 178.6 
IFN gamma_P+C 92.8 71.2 113.6 56.0 126.9 81.6 126.9 81.6 

IFN gamma_HSP70 1.5 0.3 1.1 0.3 1.1 0.3 1.1 0.3 
IFN gamma_P.g. 0.9 1.6 0.7 2.1 0.6 0.4 0.5 0.4 
IFN gamma_A.a. 2.9 1.1 2.9 1.1 1.0 2.1 1.0 3.2 
IFN gamma_T.f. 2.6 0.4 2.1 0.4 1.6 0.3 0.4 0.4 
IFN gamma_P.i. 0.8 0.2 0.8 0.3 0.7 0.2 0.3 0.2 

IFN gamma_unstim. 0.7 0.1 0.6 0.1 0.0 0.1 0.0 0.1 

IL-10_PWM 63.5 60.3 90.3 55.1 76.0 85.7 76.0 180.7 
IL-10_P+C 37.2 30.4 41.0 27.6 125.9 105.1 125.9 105.1 

IL-10_HSP70 5.1 1.7 5.6 3.2 9.7 10.3 10.4 4.8 
IL-10_P.g. 2.5 2.3 1.8 3.6 0.5 0.3 0.5 0.3 
IL-10_A.a. 28.8 25.2 36.8 24.0 26.6 58.2 26.6 92.5 
IL-10_T.f. 68.8 18.2 106.9 20.6 134.2 52.9 92.6 63.8 
IL-10_P.i. 25.0 2.7 22.7 3.0 9.2 3.7 5.7 5.5 

IL-10_unstim. 2.7 0.4 2.0 0.6 0.4 2.1 0.7 2.8 

IL-17_PWM 8.0 15.0 8.5 13.5 47.2 127.0 47.2 127.0 
IL-17_P+C 34.4 62.1 50.2 42.2 239.2 140.4 239.2 140.4 

IL-17_HSP70 6.3 1.2 4.0 1.4 7.2 0.3 7.2 0.3 
IL-17_P.g. 1.1 0.4 1.0 1.2 0.1 0.3 0.1 0.3 
IL-17_A.a. 2.6 1.1 2.4 1.9 0.3 1.2 0.4 1.2 
IL-17_T.f. 1.6 1.5 1.5 2.1 0.7 0.4 0.3 1.4 
IL-17_P.i. 1.5 0.0 1.5 0.1 0.4 0.4 0.3 1.5 

IL-17_unstim. 1.2 0.5 1.0 0.8 0.2 0.3 0.2 0.3 

IL-1 alpha_PWM 141.3 160.7 152.0 158.7 231.3 258.7 197.1 412.2 
IL-1 alpha_P+C 140.0 124.6 140.6 124.2 159.9 247.1 159.9 261.1 

IL-1 alpha_HSP70 32.8 13.0 52.3 13.0 24.1 124.0 31.1 124.0 
IL-1 alpha_P.g. 47.5 44.0 47.5 44.7 38.4 69.9 44.2 63.8 
IL-1 alpha_A.a. 97.2 99.3 97.2 110.5 129.7 350.3 133.5 405.3 
IL-1 alpha_T.f. 106.3 37.7 106.3 46.7 121.4 236.9 111.5 355.3 
IL-1 alpha_P.i. 134.2 17.0 133.3 34.4 84.4 242.3 84.6 242.3 

IL-1 alpha_unstim. 17.4 6.8 18.8 9.0 20.8 140.2 22.5 140.2 

IL-1 beta_PWM 583.3 267.1 655.9 214.2 676.4 839.7 676.4 839.7 
IL-1 beta_P+C 533.3 278.3 600.2 266.5 695.2 610.5 571.9 733.8 

IL-1 beta_HSP70 141.5 34.7 228.9 34.7 93.6 335.9 143.4 335.9 
IL-1 beta_P.g. 33.2 13.8 33.2 16.3 22.9 8.2 22.9 8.2 
IL-1 beta_A.a. 533.3 482.3 533.3 405.2 439.5 483.6 439.5 748.0 
IL-1 beta_T.f. 516.8 109.6 533.3 101.8 521.6 448.5 479.4 558.8 
IL-1 beta_P.i. 251.0 63.8 244.7 68.7 302.9 342.0 302.9 390.8 

IL-1 beta_unstim. 83.5 21.9 91.8 16.6 66.0 195.2 66.0 247.7 

Yellow, green and red colours denote significantly higher levels of cytokines for p<0.05, p<0.01 and p<0.001 
(respectively), how they were found by Kruskal-Wallis tests in application to couple locus in table header (the 
minor homozygous locus was connected to a heterogeneous locus for the formal increase the statistical 
significance of results) 
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Table 2b.  Sample of medians for cytokine levels expressed by mitogenes (PWM, P+C), HSP70 and selected 
bacteria in comparison of patients with periodontitis (N=47) and healthy controls (N=15) in division to groups 
by IL-4 genotypes (polymorphisms)  

  periodontitis patients healthy controls 

locus IL-4-590 IL-4VNTR IL-4-590 IL-4VNTR 
polymorphism CC CT+TT 11 12+22 CC CT+TT 11 12+22 
N of patients 30 16+1 28 17+1 8 5+2 10 5+0 

cytokines [pg/ml] sample medians sample medians sample medians sample medians 
IL-4_PWM 3.6 3.9 3.7 3.4 4.3 3.6 4.3 3.6 
IL-4_P+C 3.7 4.4 4.0 4.0 0.9 2.2 0.9 2.2 

IL-4_HSP70 0.7 0.6 0.0 1.2 1.2 1.6 1.2 1.6 
IL-4_P.g. 0.5 0.1 0.1 0.1 0.7 0.7 0.7 0.7 
IL-4_A.a. 0.4 0.1 0.1 0.1 1.9 0.7 1.9 0.7 
IL-4_T.f. 1.8 0.8 0.1 1.6 1.2 1.2 1.2 1.2 
IL-4_P.i. 0.7 0.0 0.3 0.6 0.7 0.7 0.7 0.7 

IL-4_unstim. 0.0 0.0 0.0 0.0 0.9 0.7 0.9 0.7 

IL-5_PWM 5.7 3.7 8.4 1.4 7.3 10.6 7.3 10.6 
IL-5_P+C 8.7 9.5 9.0 6.9 20.0 9.2 20.0 9.2 

IL-5_HSP70 1.5 0.3 1.0 0.6 3.8 6.0 4.3 5.2 
IL-5_P.g. 1.0 1.2 0.9 1.2 3.0 3.8 3.5 3.7 
IL-5_A.a. 1.7 1.0 1.5 1.2 3.3 5.2 3.3 5.2 
IL-5_T.f. 1.9 0.6 1.8 1.2 2.0 2.9 2.4 2.9 
IL-5_P.i. 1.5 0.6 1.7 0.6 2.4 3.4 2.9 3.4 

IL-5_unstim. 0.7 0.7 0.6 0.9 2.5 3.4 2.5 3.4 

IL-6_PWM 3500.0 3500.0 3500.0 3500.0 2143.1 3281.8 2143.1 3281.8 
IL-6_P+C 3196.5 2280.7 3500.0 2267.5 2876.5 1593.1 2876.5 1593.1 

IL-6_HSP70 773.9 141.4 1143.1 51.9 888.5 2040.7 888.5 2040.7 
IL-6_P.g. 19.8 10.6 19.8 11.5 13.8 6.5 13.8 6.5 
IL-6_A.a. 3500.0 3500.0 3500.0 3500.0 3500.0 2076.7 3366.9 2076.7 
IL-6_T.f. 3500.0 1035.3 3500.0 913.9 3457.2 2037.2 3449.9 2037.2 
IL-6_P.i. 1052.6 350.9 1102.1 585.5 3011.5 324.3 2387.8 324.3 

IL-6_unstim. 214.8 20.0 227.2 8.0 468.4 558.5 418.9 601.9 

TNF alpha_PWM 1085.9 1002.3 1250.1 963.4 1506.6 1209.1 1494.2 1209.1 
TNF alpha_P+C 1071.5 450.2 1127.2 442.1 1579.4 1531.3 1596.6 1531.3 

TNF alpha_HSP70 32.1 11.6 92.6 10.6 63.4 152.2 87.6 152.2 
TNF alpha_P.g. 20.6 13.6 21.1 13.3 2.1 0.8 2.1 0.8 
TNF alpha_A.a. 407.1 462.2 510.8 441.8 933.0 527.6 933.0 527.6 
TNF alpha_T.f. 650.9 179.7 687.5 147.2 899.8 387.6 886.2 387.6 
TNF alpha_P.i. 74.0 39.1 73.4 55.0 80.5 38.2 73.4 38.2 

TNF alpha_unstim. 14.0 6.6 16.7 4.8 7.0 21.1 10.5 18.7 

VEGF_PWM 13.7 5.5 14.4 5.1 17.1 4.9 11.0 11.9 
VEGF_P+C 21.7 9.4 27.2 9.3 12.3 5.2 9.6 5.2 

VEGF_HSP70 32.8 10.6 35.5 16.0 54.0 14.4 42.7 15.7 
VEGF_P.g. 17.9 9.4 17.4 15.3 2.9 5.5 5.1 2.1 
VEGF_A.a. 27.4 27.7 27.0 29.5 47.8 27.8 23.9 30.4 
VEGF_T.f. 18.4 17.0 17.2 19.0 18.9 11.1 10.6 13.9 
VEGF_P.i. 30.2 15.2 29.1 22.6 30.2 15.2 29.4 15.2 

VEGF_unstim. 24.9 22.8 29.6 21.9 39.8 10.2 35.6 10.2 

Yellow, green and red colours denote significantly higher levels of cytokines for p<0.05, p<0.01 and p<0.001 
(respectively), how they were found by Kruskal-Wallis tests in application to couple locus in table header (the 
minor homozygous locus was connected to a heterogeneous locus for the formal increase the statistical 
significance of results) 
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Figure 1.  Statistically significant (higher) production of cytokines (unstimulated and 

stimulated by bacteria) on alleles of IL-4 SNP genes for patients with periodontitis (N=47) 

and healthy controls (N=15) �± evaluation by Spearman rank correlations 

 

Remark: Our application of Spearman correlation analysis gives us the very similar results in 

comparison with levels of significance observed by K-W method with preliminary 

aggregation of two adjacent minority alleles (see legend under Table 1); application of 

�6�S�H�D�U�P�D�Q���U�D�Q�N���F�R�U�U�H�O�D�W�L�R�Q�V���G�R�H�V�Q�¶�W���U�H�G�X�F�H���D�Q�\���G�D�W�D���D�Q�G���V�O�L�J�K�W�O�\���P�R�U�H���V�X�S�S�R�U�W�V���W�K�H���K�\potheses 

related to expression of cytokines on homozygous allele. 
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Summary 

Background: This review summarizes the current state of knowledge about the relationship 

between diabetes mellitus (DM) and diseases of the oral cavity tissues. In the introduction, the 

authors define diabetes including its classification, describe causes of DM origin as well as 

complications accompanying this disease. Further, the actual epidemiological data related to 

the diabetes occurrence in the Czech Republic and in the world are given. The authors 

summarize manifestation of DM in the oral cavity and its impact on the periodontal tissues 

(gingivitis and periodontitis), caries rate, state of the oral mucosa (oral candidiasis, oral lichen 

planus, atrophic glossitis, stomatodynia, glossodynia), state of the salivary glands (diabetic 

sialoadenosis), saliva formation, perception of taste stimuli and healing wounds in the oral 

cavity (extraction and other surgical treatments). The authors also explain in what manner and 

by which mechanisms the oral cavity tissues in DM patients are affected. The long-term 

increased blood glucose level leading to the origin of advanced glycation end products 

(AGEs) is considered as the main etiologic factor. These products together with other 

pathogenetic mechanisms (e.g. oxidative stress, polyol accumulation) lead to structural and 

functional alterations of capillaries, changes in collagen metabolism, functional changes of the 

immune cells, and bone metabolism. Study also shows a mutual relationship between DM and 

periodontitis and the effect of the periodontal treatment on this metabolic disease. The authors 

also consider effective prevention and insufficient motivation of diabetic patients for oral 

health care. In conclusion, results of the 9th European Workshop in Periodontology, which 

was held in Spain in autumn 2012 and focused on the relationship between periodontitis and 

systemic diseases, are mentioned together with the reference to the  online proceedings of this 

conference where free full texts of all science communications are available. 

Key words: diabetes mellitus, oral cavity, caries rate, gingivitis, periodontitis, oral membrane 

mucous diseases 
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DM 1. typu (�G���t�Y�H���R�]�Q�D�þ�R�Y�D�Q�ê���M�D�N�R���L�Q�]�X�O�L�Q-�G�H�S�H�Q�G�H�Q�W�Q�t�����,�'�'�0, u asi 5-10 �����G�L�D�E�H�W�L�N�$����

�]�D�þ�t�Q�i�� �R�E�Y�\�N�O�H��v �G���W�V�W�Y�t�� �Q�H�E�R�� �Y �P�O�i�G�t ���P�$�å�H�� �V�H�� �D�O�H�� �P�D�Q�L�I�H�V�W�R�Y�D�W�� �L�� �Y�H�� �Y�\�ã�ã�t�P�� �Y���N�X�� a jeho 

�S���t�þ�L�Q�R�X���M�H���D�E�V�R�O�X�W�Q�t���Q�H�G�R�V�W�D�W�H�N���L�Q�]�X�O�t�Q�X�����'�R�F�K�i�]�t���N �Q���P�X���Y �G�$�V�O�H�G�N�X���D�X�W�R�L�P�X�Q�L�W�Q�t���G�H�V�W�U�X�N�F�H��

�E�H�W�D�� �E�X�Q���N�� �/�D�Q�J�H�U�K�D�Q�V�R�Y�ê�F�K�� �R�V�W�U�$�Y�N�$�� �V�O�L�Q�L�Y�N�\�� �E���L�ã�Q�t ���S�O�D�W�t�� �S�U�R�� �W�\�S�� ���$���� �X�� �W�\�S�X�� ���%��

autoimuni�W�Q�t �S�U�R�W�L�O�i�W�N�\�� �Q�H�M�V�R�X�� �S���t�W�R�P�Q�\���� �9�ê�]�Q�D�P�Q�i�� �M�H�� �J�H�Q�H�W�L�F�N�i�� �S�U�H�G�L�V�S�R�]�L�F�H�� ���R�G�O�L�ã�Q�i�� �R�G��

�G�L�D�E�H�W�X�� ������ �W�\�S�X���� �D�� �V�S�R�X�ã�W���F�t�P�� �I�D�N�W�R�U�H�P�� �E�ê�Y�i�� �Q�H�M�þ�D�V�W���M�L�� �Y�L�U�R�Y�i�� �L�Q�I�H�N�F�H�� �D�� �Q�D�G�P���U�Q�i�� �I�\�]�L�F�N�i��

�Q�H�E�R�� �G�X�ã�H�Y�Q�t�� �]�i�W���å���� �'�D�O�ã�t�P�L�� �W�\�S�\�� �M�V�R�X�� �J�H�V�W�D�þ�Q�t�� �G�L�D�E�H�W�H�V�� �D�� �R�V�W�D�W�Q�t�� �V�S�H�F�L�I�L�F�N�p�� �I�R�U�P�\�� �G�L�D�Eetu, 

�P�H�]�L�� �N�W�H�U�p�� �V�H�� ���D�G�t�� �Q�D�S���t�N�O�D�G�� �V�H�N�X�Q�G�i�U�Q�t�� �G�L�D�E�H�W�H�V���� �M�H�K�R�å�� �S�U�L�P�i�U�Q�t�� �S���t�þ�L�Q�R�X�� �M�H�� �R�Q�H�P�R�F�Q���Q�t��

�V�O�L�Q�L�Y�N�\�� �E���L�ã�Q�t�� ���]�i�Q���W�\���� �W�X�P�R�U�\������ �S�R�O�p�N�R�Y�ê�� �G�L�D�E�H�W�H�V�� ���Q�D�S������ �S���L�� �W�H�U�D�S�L�L�� �N�R�U�W�L�N�R�L�G�\���� �D�� �Q���N�W�H�U�p��

�J�H�Q�H�W�L�F�N�p���G�H�I�H�N�W�\�� 

�(�S�L�G�H�P�L�R�O�R�J�L�F�N�p�� �~�G�D�M�H�� �D�� �Y�ê�V�O�H�G�N�\ �H�[�S�H�U�L�P�H�Q�W�i�O�Q�t�F�K�� �S�U�D�F�t�� �X�N�D�]�X�M�t�� �Q�D�� �~�]�N�p�� �Y�]�W�D�K�\�� �P�H�]�L��

�L�Q�]�X�O�L�Q�R�Y�R�X�� �U�H�]�L�V�W�H�Q�F�t���� �G�L�D�E�H�W�H�P�� ������ �W�\�S�X���� �S�R�U�X�F�K�D�P�L�� �N�R�J�Q�L�W�L�Y�Q�t�F�K�� �I�X�Q�N�F�t�� �D�� �Y�ê�V�N�\�W�H�P��

�V�S�R�U�D�G�L�F�N�p���I�R�U�P�\���$�O�]�K�H�L�P�H�U�R�Y�\ choroby. �7�\�W�R���S�D�W�R�O�R�J�L�F�N�p���S�U�R�M�H�Y�\���S�U�D�Y�G���S�R�G�R�E�Q�����V�R�X�Y�L�V�H�M�t��

�V�� �P�H�F�K�D�Q�L�V�P�\���� �N�W�H�U�p�� �M�V�R�X�� �V�S�R�M�H�Q�p �V�� �D�E�Q�R�U�P�i�O�Q�t�P�� �P�H�W�D�E�R�O�L�]�P�H�P�� �J�O�X�N�y�]�\�� �Y�� �P�R�]�N�X���� �1���N�W�H���t��

�D�X�W�R���L���S�U�R���W�R�W�R���R�Q�H�P�R�F�Q���Q�t �S�R�X�å�t�Y�D�M�t���R�]�Q�D�þ�H�Q�t diabetes mellitus 3. typu [51]. 

Diabetes mellitus - komplikace  

�'�L�D�E�H�W�H�V�� �P�H�O�O�L�W�X�V�� �M�H�� �S�U�R�Y�i�]�H�Q�� �N�R�P�S�O�L�N�D�F�H�P�L���� �N�W�H�U�p�� �P�R�K�R�X�� �E�ê�W�� �D�N�X�W�Q�t�� ���K�\�S�H�U�J�O�\�N�p�P�L�H����

�K�\�S�R�J�O�\�N�p�P�L�H���� �Q�H�E�R�� �F�K�U�R�Q�L�F�N�p���� �9�� �V�R�X�þ�D�V�Q�p�� �G�R�E����jsou �Y�ê�]�Q�D�P�Q�êm �S�U�R�E�O�p�Pem �S���H�G�H�Y�ã�t�P��

�F�K�U�R�Q�L�F�N�p���S�R�]�G�Q�t���N�R�P�S�O�L�N�D�F�H�����M�H�M�L�F�K�å���K�O�D�Y�Q�t���S���t�þ�L�Q�R�X���M�H���G�O�R�X�K�R�G�R�E�����]�Y�ê�ã�H�Q�i���K�O�D�G�L�Q�D���J�O�X�N�y�]�\��

v �N�U�Y�L���� �N�W�H�U�i�� �]�S�$�V�R�E�X�M�H�� �Q�H�Y�U�D�W�Q�p�� �]�P���Q�\�� �Q�D�� �F�p�Y�Q�t�P�� �H�Q�G�R�W�H�O�X���� �'�$�V�O�H�G�N�H�P�� �S�R�V�W�L�å�H�Q�t�� �P�D�O�ê�F�K��

�W�H�S�H�Q�� �D�� �N�D�S�L�O�i�U�� ���P�L�N�U�R�Y�D�V�N�X�O�i�U�Q�t�� �N�R�P�S�O�L�N�D�F�H���� �M�H�� �G�L�D�E�H�W�L�F�N�i�� �Q�H�I�U�R�S�D�W�L�H a retinopatie. Tyto 

�]�P���Q�\�� �M�V�R�X�� �]�i�U�R�Y�H���� �S�R�Y�D�å�R�Y�i�Q�\�� �]�D�� �V�S�H�F�L�I�L�F�N�p�� �S�U�R�� �'�0�� �D�� �Q�H�G�R�S�U�R�Y�i�]�H�M�t�� �M�L�Q�i�� �R�Q�H�P�R�F�Q���Q�t����

�3�R�V�W�L�å�H�Q�t�P�� �Y�H�O�N�ê�F�K�� �F�p�Y�� ���P�D�N�U�R�Y�D�V�N�X�O�i�U�Q�t�� �N�R�P�S�O�L�N�D�F�H���� �Y�]�Q�L�N�i�� �D�W�H�U�R�V�N�O�H�U�y�]�D���� �'�L�D�E�H�W�L�F�N�i��

�Q�H�X�U�R�S�D�W�L�H�� �V�H�� �U�R�]�Y�t�M�t�� �Y �G�$�V�O�H�G�N�X�� �Q�H�]�i�Q���W�O�L�Y�p�K�R�� �S�R�ã�N�R�]�H�Q�t�� �V�W�U�X�N�W�X�U�\�� �D�� �I�X�Q�N�F�H�� �S�H�U�L�I�H�U�Q�t�F�K��

ne�U�Y�$���� �.�R�P�S�O�H�[�Q�t�� �S���t�þ�L�Q�\�� �P�i�� �S�R�W�R�P�� �V�\�Q�G�U�R�P�� �G�L�D�E�H�W�L�F�N�p�� �Q�R�K�\. �8�� �G�L�D�E�H�W�L�N�$�� ������ �W�\�S�X�� �M�H��

�Q�H�M�]�i�Y�D�å�Q���M�ã�t�P���S�U�R�E�O�p�P�H�P �V�H�O�K�i�Q�t���O�H�G�Y�L�Q���Y �G�$�V�O�H�G�N�X���P�L�N�U�R�Y�D�V�N�X�O�i�U�Q�t�F�K���]�P���Q�����8���G�L�D�E�H�W�L�N�$��������

�W�\�S�X�� �M�V�R�X�� �þ�D�V�W���M�ã�t�� �D�W�H�U�R�V�N�O�H�U�R�W�L�F�N�p�� �]�P���Q�\�� �Q�D�� �Y�H�O�N�ê�F�K�� �F�p�Y�i�F�K���� �N�W�H�U�p�� �]�S�$�V�R�E�X�M�t�� �L�V�F�K�H�P�L�F�Nou 

�F�K�R�U�R�E�X���V�U�G�H�þ�Q�t���D���F�H�U�H�E�U�R�Y�D�V�N�X�O�i�U�Q�t���R�Q�H�P�R�F�Q���Q�t�����'�L�D�E�H�W�L�F�L���M�V�R�X���G�i�O�H���Q�i�F�K�\�O�Q���M�ã�t���N �L�Q�I�H�N�F�t�P��a 

�W�D�N�p���N���Q���N�W�H�U�ê�P���W�\�S�$�P���Q�i�G�R�U�$�� 
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Projevy diabetu v �G�X�W�L�Q�����~�V�W�Q�t 

�2�U�i�O�Q�t���S�U�R�M�H�Y�\��DM �V�H���W�ê�N�D�M�t��parodontu, �V�O�L�]�Q�L�F���G�X�W�L�Q�\���~�V�W�Q�t�����V�O�L�Q�Q�ê�F�K���å�O�i�]���D���W�Y�U�G�ê�F�K���]�X�E�Q�t�F�K��

�W�N�i�Q�t�����=�P���Q�\���Y �G�X�W�L�Q�����~�V�W�Q�t���Y���W�ã�L�Q�R�X���N�R�U�H�V�S�R�Q�G�X�M�t���V �G�p�O�N�R�X���W�U�Y�i�Q�t���G�L�D�E�H�W�X�����G�R�E�R�X���M�H�K�R���Y�]�Q�L�N�X����

�]�S�$�V�R�E�H�P���O�p�þ�E�\�����~�U�R�Y�Q�t���N�R�P�S�H�Q�]�D�F�H���D���S���t�W�R�P�Q�R�V�W�t���G�D�O�ã�t�F�K���V�\�V�W�p�P�R�Y�ê�F�K���N�R�P�S�O�L�N�D�F�t�����3�R�V�W�L�K�X�M�t��

�S���H�G�H�Y�ã�t�P�� �G�L�D�E�H�W�L�N�\�� �V  �G�O�R�X�K�R�G�R�E���� �S�U�R�E�t�K�D�M�t�F�t�P�� �D�� �Q�H�G�R�V�W�D�W�H�þ�Q���� �N�R�P�S�H�Q�]�R�Y�D�Q�ê�P��

�R�Q�H�P�R�F�Q���Q�t�P��[6]. 

�'�L�D�E�H�W�H�V�� �S���L�V�S�t�Y�i �]�H�M�P�p�Q�D�� �N�H�� �Y�]�Q�L�N�X��parodontitidy , kterou popsal profesor Harald �/�|�H��

v roce 1993 �M�D�N�R�� �Ä�ã�H�V�W�R�X�� �N�R�P�S�O�L�N�D�F�L�� �G�L�D�E�H�W�X�³�� ���N�� �]�i�N�O�D�G�Q�t�P�� �S���W�L�� �N�R�P�S�O�L�N�D�F�t�P�� �V�H�� ���D�G�t��

�G�L�D�E�H�W�L�F�N�i�� �Q�H�I�U�R�S�D�W�L�H���� �U�H�W�L�Q�R�S�D�W�L�H���� �Q�H�X�U�R�S�D�W�L�H���� �P�D�N�U�R�Y�D�V�N�X�O�i�U�Q�t�� �N�R�P�S�O�L�N�D�F�H�� �D�� �V�\�Q�G�U�R�P��

�G�L�D�E�H�W�L�F�N�p�� �Q�R�K�\�� [25]. �=�i�Q���W�� �S�D�U�R�G�R�Q�W�X�� �D�� �þ�D�V�W���M�ã�t�� �Y�ê�V�Nyt �]�X�E�Q�t�K�R �N�D�]�X���� �N�W�H�U�ê�� �S�R�S�L�V�X�M�t�� �X��

�G�L�D�E�H�W�L�N�$���Q���N�W�H�U�p���Y�ê�]�N�X�P�Q�p���S�U�i�F�H��[6,27], �P�$�å�H���Y�p�V�W���X���W���F�K�W�R���S�D�F�L�H�Q�W�$ k �S���H�G�þ�D�V�Q�p���]�W�U�i�W�����]�X�E�$ 

[3,19,25]. Patel �V�H�� �V�S�R�O�X�S�U�D�F�R�Y�Q�t�N�\ provedli v USA v letech 2003-���������� �U�R�]�V�i�K�O�R�X�� �V�W�X�G�L�L��

�]�D�P�����H�Q�R�X���Q�D���V�W�D�Y���F�K�U�X�S�X�����N�W�H�U�p���V�H���~�þ�D�V�W�Q�L�O�R�������������R�V�R�E���V�W�D�U�ã�t�F�K���S�D�G�H�V�i�W�L���O�H�W [33]. Zjistili, �å�H��

17 �����E�\�O�R���]�F�H�O�D���E�H�]�]�X�E�ê�F�K�����] toho bylo 28 �����G�L�D�E�H�W�L�N�$���D������ �����R�V�R�E���E�H�]���W�R�K�R�W�R���R�Q�H�P�R�F�Q���Q�t����

Kazivost chrupu �X�� �G�L�D�E�H�W�L�N�$�� �R�Y�O�L�Y���X�M�H�� ���D�G�D�� �I�D�N�W�R�U�$���� �-�V�R�X�� �W�R�� �V�Q�t�å�H�Q�i�� �V�D�O�L�Y�D�F�H�� �D�� �S�X�I�U�R�Y�D�F�t��

�N�D�S�D�F�L�W�D�� �V�O�L�Q�\�� ���G�$�V�O�H�G�H�N�� �S�R�V�W�L�å�H�Q�t�� �V�O�L�Q�Q�ê�F�K�� �å�O�i�]���� �D�� �]�Y�ê�ã�H�Q�i�� �K�O�D�G�L�Q�D �J�O�X�N�y�]y ve �V�O�L�Q�� a 

v �V�X�O�N�X�O�i�U�Q�t�� �W�H�N�X�W�L�Q�� ���]�S�$�V�R�E�H�Q�i �K�\�S�H�U�J�O�\�N�H�P�L�t����[6,27]. �'�D�O�ã�t�� �S���t�þ�L�Q�R�X�� �P�$�å�H�� �E�ê�W�� �Y�\�ã�ã�t��

�I�U�H�N�Y�H�Q�F�H���S���t�M�P�X���S�R�W�U�D�Y�\���X���G�L�D�E�H�W�L�N�$���D���K�R�U�ã�t���N�Y�D�O�L�W�D���V�W�R�P�D�W�R�O�R�J�L�F�N�p�K�R���R�ã�H�W���H�Q�t��[6]. 

�1�H�G�R�V�W�D�W�H�þ�Q�i�� �W�Y�R�U�E�D�� �V�O�L�Q, hyposialie ���S�R�W�Y�U�]�H�Q�i�� �V�F�L�Q�W�L�J�U�D�I�L�F�N�\����[18] a z �Q�t�� �Y�\�S�O�ê�Y�D�M�t�F�t��

xerostomie, �E�\�O�D���]�M�L�ã�W���Q�D���X������-�����������G�L�D�E�H�W�L�N�$��[30], �Q���N�W�H���t���D�X�W�R���L���X�Y�i�G���M�t���S�R�F�L�W���V�X�F�K�R�V�W�L���~�V�W���D�å��

u 50-������ ���� �S���t�S�D�G�$��[20,37]. Se �V�Q�t�å�H�Q�ê�P�� �P�Q�R�å�V�W�Y�t�P�� �V�O�L�Q�� �V�R�X�Y�L�V�t�� �L���D�W�U�R�I�L�H�� �~�V�W�Q�t�� �V�O�L�]�Q�L�F�H 

(�]�H�M�P�p�Q�D�� �D�W�U�R�I�L�F�N�i�� �J�O�R�V�V�L�W�L�V���� �D�� �V�Q�D�]�ã�t�� �W�Y�R�U�E�D�� �G�H�N�X�E�L�W�$�� �S�R�G�� �V�Q�t�P�D�F�t�P�L�� �]�X�E�Q�t�P�L�� �Q�i�K�U�D�G�D�P�L����

�3���t�þ�L�Q�D���Kyposaliv�D�F�H���Q�H�Q�t���]�F�H�O�D���M�D�V�Q�i�����D�O�H���S�U�D�Y�G���S�R�G�R�E�Q�����V�H���Q�D���Q�t���S�R�G�t�O�H�M�t���S�R�O�\�X�U�L�H�����Q�D�U�X�ã�H�Q�t��

�E�D�]�i�O�Q�t�F�K�� �P�H�P�E�U�i�Q�� �å�O�i�]�R�Y�p�K�R�� �H�S�L�W�H�O�X�� �D�� �S�R�U�X�F�K�\�� �P�L�N�U�R�F�L�U�N�X�O�D�F�H��[27]. �1�H�G�R�V�W�D�W�H�N�� �V�O�L�Q�� �P�$�å�H 

�Y�p�V�W���V�S�R�O�H�þ�Q�����V�H���V�Q�t�å�H�Q�R�X���L�P�X�Q�L�W�R�X���D���Y�\�ã�ã�t���K�O�D�G�L�Q�R�X �J�O�X�N�y�]�\���Y�H���V�O�L�Q�i�F�K��k manifestaci �R�U�i�O�Q�t��

�N�D�Q�G�L�G�y�]�\ [11,27]. �3�U�R�M�H�Y�X�M�H�� �V�H�� �S���H�G�H�Y�ã�t�P�� �M�D�N�R�� �F�K�U�R�Q�L�F�N�i�� �D�W�U�R�I�L�F�N�i�� �N�D�Q�G�L�G�y�]�D�� �Q�D�� �S�D�W���H�� �X��

�S�D�F�L�H�Q�W�$�� �V�H�� �V�Q�t�P�D�F�t�P�L�� �]�X�E�Q�t�P�L�� �Q�i�K�U�D�G�D�P�L���� �D�Q�J�X�O�i�U�Q�t�� �F�K�H�L�O�L�W�L�G�D �Q�H�E�R�� �S�V�H�X�G�R�P�H�P�E�U�D�Q�y�]�Q�t��

�N�D�Q�G�L�G�y�]�D�� ���R�E�U���� �������� �8�� �G�H�N�R�P�S�H�Q�]�R�Y�D�Q�ê�F�K �G�L�D�E�H�W�L�N�$�� �U�H�D�J�X�M�H�� �Q�H�G�R�V�W�D�W�H�þ�Q���� �Q�D�� �O�R�N�i�O�Q�t��

�D�Q�W�L�P�\�N�R�W�L�F�N�R�X�� �O�p�þ�E�X�� �7�L�W�R�� �G�L�D�E�H�W�L�F�L�� �M�V�R�X�� �W�D�N�p�� �Q�i�F�K�\�O�Q���M�ã�t�� �N �E�D�N�W�H�U�L�i�O�Q�t�P�� �]�i�Q���W�$�P��

�]�S�$�V�R�E�H�Q�ê�P�� �R�G�R�Q�W�R�J�H�Q�Q�t�� �L�Q�I�H�N�F�t�� �D�� �N�� �M�H�M�L�F�K�� �U�\�F�K�O�p�P�X�� �ã�t���H�Q�t��[27]. �'�D�O�ã�t�� �N�R�P�S�O�L�N�D�F�t je 

poruch�D�� �K�R�M�H�Q�t �P���N�N�ê�F�K�� �W�N�i�Q�t�� �D�� �R�S�R�å�G���Q�p�� �K�R�M�H�Q�t�� �H�[�W�U�D�N�þ�Q�t�F�K�� �U�D�Q [27,30,40]. �1�H�S���t�M�H�P�Q�p��

jsou �V�W�R�P�D�W�R�G�\�Q�L�F�N�p�� �D�� �J�O�R�V�R�G�\�Q�L�F�N�p�� �R�E�W�t�å�H, �X�� �N�W�H�U�ê�F�K�� �V�H�� �S���H�G�S�R�N�O�i�G�i�� �Y�O�L�Y�� �S�H�U�L�I�H�U�Q�t��

�G�L�D�E�H�W�L�F�N�p�� �Q�H�X�U�R�S�D�W�L�H [27]. �3�U�R�M�H�Y�X�M�t�� �V�H�� �S�i�O�H�Q�t�P�� �V�O�L�]�Q�L�F�� �G�X�W�L�Q�\�� �~�V�W�Q�t���� �S���t�S�D�G�Q����poruchou 
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Projevy diabetu v oblasti parodontu 

Souvislosti mezi DM �D���R�Q�H�P�R�F�Q���Q�tm parodontu jsou �]�Q�i�P�p �M�L�å�� �Y�t�F�H�� �Q�H�å�� �V�W�R�� �O�H�W��a int�H�Q�]�L�Y�Q�t��

�Y�ê�]�N�X�P�� �S�U�R�E�t�K�i�� �]�H�M�P�p�Q�D�� �R�G�� �V�H�G�P�G�H�V�i�W�ê�F�K�� �O�H�W�� �P�L�Q�X�O�p�K�R�� �V�W�R�O�H�W�t���� �9���W�ã�L�Q�D�� �D�X�W�R�U�$�� �V�H�� �V�K�R�G�X�M�H��

v �W�R�P���� �å�H�� �G�L�D�E�H�W�H�V�� �]�Y�\�ã�X�M�H�� �L�Q�F�L�G�H�Q�F�L�� �S�U�H�Y�D�O�H�Q�F�L���� �S�U�R�J�U�H�V�L�� �D�� �]�i�Y�D�å�Q�R�V�W�� �S�D�U�R�G�R�Q�W�L�W�L�G�\ 

[24,31,33,48]. 

U mla�G�ê�F�K���G�L�D�E�H�W�L�N�$�� ������ �W�\�S�X �M�H�� �S�R�S�L�V�R�Y�i�Q�D�� �S���H�G�H�Y�ã�t�P�� �Y�\�ã�ã�t�� �S�U�H�Y�D�O�H�Q�F�H�� �D�� �W���å�ã�t�� �I�R�U�P�D��

gingivitid [6,29]. O�E�M�H�Y�X�M�t�� �V�H�� �D�å�� �G�Y�D�N�U�i�W�� �þ�D�V�W���M�L�� �Q�H�å�� �X�� �]�G�U�D�Y�ê�F�K�� �G���W�t�� �D�� �D�G�R�O�H�V�F�H�Q�W�$���� �D�� �W�R��

�S���H�G�H�Y�ã�t�P mezi 11. a 13. rokem [22,29]. Ukazuje se�����å�H���M�X�Y�H�Q�L�O�Q�t���G�L�D�E�H�W�L�N���U�H�D�J�X�M�H���]�i�Q���W�H�P���Q�D��

�W�D�N�R�Y�p�� �P�Q�R�å�V�W�Y�t�� �P�L�N�U�R�E�L�i�O�Q�t�K�R�� �S�R�Y�O�D�N�X���� �N�W�H�U�p�� �E�\�� �S�U�R�� �F�H�O�N�R�Y���� �]�G�U�D�Y�p�K�R�� �M�H�G�L�Q�F�H�� �E�\�O�R��

z �K�O�H�G�L�V�N�D�� �Y�\�Y�R�O�i�Q�t�� �J�L�Q�J�L�Y�L�W�L�G�\�� �M�H�ã�W���� �S�R�G�S�U�D�K�R�Y�p��[6]. �1���N�W�H�U�p�� �S�U�i�F�H�� �X�Y�i�G���M�t���� �å�H�� �M�L�å�� �X�� �G���W�t��

s diabetem 1. typu ���Y���N�� �Y�\�ã�H�W���R�Y�D�Q�ê�F�K�� ��-18 let) �E�\�O�\�� �]�M�L�ã�W���Q�\�� �]�Q�i�P�N�\�� �S�D�U�R�G�R�Q�W�L�W�L�G�\, a to 

�G�Y�D�N�U�i�W���D�å���W���L�N�U�i�W���þ�D�V�W���M�L���Y�H���V�U�R�Y�Q�i�Q�t���V�H���]�G�U�D�Y�ê�P�L��[21,25]�����/�D�O�O�D���V�H���V�S�R�O�X�S�U�D�F�R�Y�Q�t�N�\���]�M�L�V�W�L�O�D�����å�H��

�U�\�F�K�O�H�M�ã�t�� �S�U�R�J�U�H�V�H�� �S�D�U�R�G�R�Q�W�L�W�L�G�\�� �X�� �G�L�D�E�H�W�L�F�N�ê�F�K�� �G���W�t�� �P�i�� �S���t�P�R�X�� �V�R�X�Y�L�V�O�R�V�W�� �V �Y�\�ã�ã�t�� �K�O�D�G�L�Q�R�X��

�J�O�\�N�R�Y�D�Q�p�K�R���K�H�P�R�J�O�R�E�L�Q�X���Y krvi a tedy s �K�R�U�ã�t���N�R�P�S�H�Q�]�D�F�t���R�Q�H�P�R�F�Q���Q�t��[21]�����$�X�W�R���L���] �W���F�K�W�R��

�Y�ê�V�O�H�G�N�$�� �Y�\�Y�R�]�X�M�t���� �å�H�� �S�D�U�R�G�R�Q�W�L�W�L�G�D�� �P�$�å�H�� �E�ê�W�� �M�H�G�Q�R�X�� �] �S�U�Y�Q�t�F�K�� �N�R�P�S�O�L�N�D�F�t�� �G�L�D�E�H�W�X�� �X�� �G���W�t����

�7�D�N�p�� �X�� �G�R�V�S���O�ê�F�K�� �G�L�D�E�H�W�L�N�$�� ������ �W�\�S�X�� �N�R�U�H�O�X�M�H�� �S�R�V�W�L�å�H�Q�t�� �S�D�U�R�G�R�Q�W�X�� �V�H�� �]�i�Y�D�å�Q�R�V�W�t�� �D�� �N�Y�D�O�L�W�R�X��

�N�R�P�S�H�Q�]�D�F�H���]�i�N�O�D�G�Q�t�K�R���R�Q�H�P�R�F�Q���Q�t���D���V �S���t�W�R�P�Q�R�V�W�t���G�D�O�ã�t�F�K���G�L�D�E�H�W�L�F�N�ê�F�K���N�R�P�S�O�L�N�D�F�t�������R�E�U��������

a,b). 

�9�ê�]�N�X�P vztahu mezi parodontitidou a DM �V�H�� �Y�ã�D�N�� �V�R�X�V�W���H���X�M�H�� �S���H�G�H�Y�ã�t�P�� �Q�D��diabetes 2. 

typu�����S�U�R�W�R�å�H���G�L�D�E�H�W�L�F�L���������W�\�S�X���E�ê�Y�D�M�t���G�L�D�J�Q�R�V�W�L�N�R�Y�i�Q�L���D���Y�\�ã�H�W���R�Y�i�Q�L���]�H�M�P�p�Q�D���Y �G���W�V�W�Y�t�����K�O�D�Y�Q�� 

�Y�H���Y���N�R�Y�p���V�N�X�S�L�Q��������-15 let), kdy se parodontit�L�G�D���Q�H�P�X�V�t���M�H�ã�W�����]�F�H�O�D��projevit. 

Z �Y�ê�V�O�H�G�N�$���Y�\�S�O�ê�Y�i�����å�H���'�0���������W�\�S�X���]�Y�\�ã�X�M�H���U�L�]�L�N�R���Y�]�Q�L�N�X���S�D�U�R�G�R�Q�W�L�W�L�G�\ �G�Y�D���D�å���W���L�N�U�i�W�����7�D�\�O�R�U��

�V�H�� �V�S�R�O�X�S�U�D�F�R�Y�Q�t�N�\�� �D�Q�D�O�\�]�R�Y�D�O�� ���D�G�X�� �V�W�X�G�L�t�� �]�Y�H���H�M�Q���Q�ê�F�K�� �Y �R�G�E�R�U�Q�ê�F�K�� �G�D�W�D�E�i�]�t�F�K�� �Y letech 

1960-������������ �N�W�H�U�p�� �V�H�� �]�D�E�ê�Y�D�O�\�� �W�t�P�W�R�� �W�pmatem [46]. �9�\�E�U�D�O�� ������ �V�W���å�H�M�Q�t�F�K�� �S�U�D�F�t���� �S���L�þ�H�P�å�� ������

z �Q�L�F�K�� �S�R�W�Y�U�G�L�O�R�� �Y�ê�]�Q�D�P�Q�ê�� �Y�O�L�Y�� �G�L�D�E�H�W�X�� �Q�D�� �V�W�D�Y�� �S�D�U�R�G�R�Q�W�X���� �7�D�N�p�� �/�|�H �Y�H�� �V�Y�p�� �U�R�]�V�i�K�O�p�� �V�W�X�G�L�L��

���Y�\�ã�H�W���L�O�� ���������� �R�V�R�E�� �V�W�D�U�ã�t�F�K�� ������ �O�H�W���� �]�M�L�V�W�L�O���� �å�H�� �S�R�N�U�R�þ�L�O�R�X�� �S�D�U�R�G�R�Q�W�L�W�L�G�R�X�� �Y�H�� �Y���N�X�� ����-35 let 

�W�U�S���O�R�������������P�X�å�$���D�������������å�H�Q���V dia�E�H�W�H�P���������W�\�S�X���Y�H���V�U�R�Y�Q�i�Q�t���V 8 % osob bez diabetu [25]. 

K �S�R�ã�N�R�]�H�Q�t�� �S�D�U�R�G�R�Q�W�i�O�Q�t�F�K�� �W�N�i�Q�t�� �S���L�V�S�t�Y�i�� �S���H�G�H�Y�ã�t�P�� �G�O�R�X�K�R�G�R�E�i�� �K�\�S�H�U�J�O�\�N�p�P�L�H�� �D�� �M�H�M�t��

�G�$�V�O�H�G�N�\�����3�R�V�W�L�å�H�Q�t �S�D�U�R�G�R�Q�W�X���W�H�G�\���V�R�X�Y�L�V�t���V �W�t�P�����M�D�N���M�H���G�L�D�E�H�W�L�N���N�R�P�S�H�Q�]�R�Y�D�Q�ê���D���]�G�D���P�i���M�L�å��

�U�R�]�Y�L�Q�X�W�p�� �V�\�V�W�p�P�R�Y�p�� �N�R�P�S�O�L�N�D�F�H���� �9�H�� �Y�H�O�N�p�� �P�t���H�� �]�i�Y�L�V�t��tedy �Q�D�� �G�p�O�F�H�� �W�U�Y�i�Q�t�� �G�L�D�E�H�W�X�� �D�� �Q�D��

�V�F�K�R�S�Q�R�V�W�L�� �S�D�F�L�H�Q�W�D�� �L�� �R�ã�H�W���X�M�t�F�t�K�R�� �O�p�N�D���H�� �X�G�U�å�H�W�� �K�O�D�G�L�Q�X�� �J�O�\�N�p�P�L�H�� �Q�D�� �R�G�S�R�Y�t�G�D�M�t�F�t�� �~�U�R�Y�Q�L 

[6,19,35,45,46]. S �Q�D�U�$�V�W�D�M�t�F�t���G�R�E�R�X���W�U�Y�i�Q�t���G�L�D�E�H�W�X���D���V �Q�i�V�W�X�S�H�P���S�R�]�G�Q�t�F�K���F�p�Y�Q�t�F�K���N�R�P�S�O�L�N�D�F�t��

�]�H�V�L�O�X�M�H���Y�O�L�Y���P�H�W�D�E�R�O�L�F�N�p���F�K�R�U�R�E�\���Q�D���S�U�$�E���K���D���]�i�Y�D�å�Q�R�V�W���]�i�Q���W�O�L�Y�ê�F�K���R�Q�H�P�R�F�Q���Q�t���S�D�U�R�G�R�Q�W�X�� 
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�(�W�L�R�S�D�W�R�J�H�Q�H�]�H���R�Q�H�P�R�F�Q���Q�t���S�D�U�R�G�R�Q�W�X���X���G�L�D�E�H�W�L�N�$ 

DM �V�Q�L�å�X�M�H�� �U�H�]�L�V�W�H�Q�F�L�� �S�D�U�R�G�R�Q�W�X�� �Q�D�� �G�U�i�å�G���Q�t�� �O�R�N�i�O�Q�t�P�L�� �I�D�N�W�R�U�\ [1,6]. �+�O�D�Y�Q�t�� �S���t�þ�L�Q�R�X�� �W�p�W�R��

�Q�H�G�R�V�W�D�W�H�þ�Q�p���R�G�R�O�Q�R�V�W�L���M�H���G�O�R�X�K�R�G�R�E�i���K�\�S�H�U�J�O�\�N�p�P�L�H�����N�W�H�U�i���Y�ê�]�Q�D�P�Q�����R�Y�O�L�Y���X�M�H���E�L�R�F�K�H�P�L�F�N�p��

�U�H�D�N�F�H�� �Y�H�� �W�N�i�Q�t�F�K���� �'�$�V�O�H�G�N�H�P�� �M�H�� �S�R�V�W�X�S�Q�p�� �S�R�ã�N�R�]�H�Q�t�� �]�i�Y���V�Q�p�K�R�� �D�S�D�U�i�W�X�� �]�X�E�$�� �D�� �W�D�N�p�� �]�P���Q�D��

�L�P�X�Q�L�W�Q�t���U�H�D�N�F�H �K�R�V�W�L�W�H�O�H���Q�D���S�D�U�R�G�R�Q�W�i�O�Q�t��patogeny. 

V �S�U�R�V�W���H�G�t�� �V �G�O�R�X�K�R�G�R�E�� �]�Y�ê�ã�H�Q�R�X�� �K�O�D�G�L�Q�R�X�� �J�O�X�N�y�]�\ �G�R�F�K�i�]�t�� �N �M�H�M�t�� �Q�H�H�Q�]�\�P�D�W�L�F�N�p�� �U�H�D�N�F�L�� �V��

�P�R�O�H�N�X�O�D�P�L�� �E�t�O�N�R�Y�L�Q. �9�]�Q�L�N�D�M�t�� �W�D�N���S�R�]�G�Q�t�� �S�U�R�G�X�N�W�\�� �J�O�\�N�D�F�H��(Advanced Glycation End 

products - �$�*�(�V������ �N�W�H�U�p�� �S�R�V�W�L�K�X�M�L�� �E�D�]�i�O�Q�t�� �P�H�P�E�U�i�Q�X�� �E�X�Q���N�� �D�� �K�U�R�P�D�G�t�� �V�H�� �Y �S�O�D�]�P���� �D�� �Y�H��

�W�N�i�Q�t�F�K��[40]. Tvorba  AGEs �P�i�� �Q�H�S���t�]�Q�L�Y�ê�� �Y�O�L�Y�� �S���H�G�H�Y�ã�t�P�� �Q�D�� �F�p�Y�Q�t�� �Y�ê�V�W�H�O�N�X�� �D�� �V�W�U�X�N�W�X�U�Q�t��

�S�U�R�W�H�L�Q�\���� �P�H�]�L�� �N�W�H�U�p�� �S�D�W���t�� �N�R�O�D�J�H�Q�� �D�� �H�O�D�V�W�L�Q�� �Y�D�]�L�Y�R�Y�ê�F�K�� �W�N�i�Q�t [29]. �2�Y�O�L�Y�Q���Q�\�� �M�V�R�X�� �L�� �E�X���N�\��

�L�P�X�Q�L�W�Q�t�K�R�� �V�\�V�W�p�P�X���� �6�R�X�þ�D�V�Q���� �V�H�� �]�i�V�D�K�H�P�� �G�R�� �F�K�H�P�L�F�N�p�� �V�W�U�X�N�W�X�U�\�� �S�U�R�W�H�L�Q�X�� �P�$�å�H�� �G�R�M�t�W�� �L�� �N�H��

�]�P���Q�����Q�H�E�R���G�R�N�R�Q�F�H���]�W�U�i�W�����M�H�K�R���S�$�Y�R�G�Q�t���I�X�Q�N�F�H��[12]. 

�6�W�U�X�N�W�X�U�i�O�Q�t���D���I�X�Q�N�þ�Q�t���]�P���Q�\���Q�D���N�D�S�L�O�i�U�i�F�K �S�D�U�R�G�R�Q�W�i�O�Q�t�F�K���W�N�i�Q�t���M�V�R�X���S�R�G�R�E�Q�p���W���P�����N�W�H�U�p��

�V�H�� �S�R�S�L�V�X�M�t�� �Q�D�� �R�þ�Q�t�� �V�t�W�Q�L�F�L�� �D�� �J�O�R�P�H�U�X�O�H�F�K�� �O�H�G�Y�L�Q�� �G�L�D�E�H�W�L�N�$��[29]. �9�O�L�Y�H�P�� �$�*�(�V�� �M�V�R�X�� �E�D�]�i�O�Q�t��

�P�H�P�E�U�i�Q�\���N�D�S�L�O�i�U���]�H�V�t�O�H�Q�p���D���R�E�V�D�K�X�M�t �G�H�S�R�]�L�W�D���S�R�O�\�V�D�F�K�D�U�L�G�$���D���G�U�R�E�Q�p hemoragie [26]. Tyto 

�]�P���Q�\�� �U�H�G�X�N�X�M�t�� �N�U�H�Y�Q�t�� �S�U�$�W�R�N���� �]�Y�\�ã�X�M�t�� �Y�L�V�N�R�]�L�W�X�� �N�U�Y�H�� �D�� �W�D�N�p�� �V�Q�L�å�X�M�t�� �P�R�å�Q�R�V�W��migrace 

�O�H�X�N�R�F�\�W�$�� �D�� �L�P�X�Q�L�W�Q�t�F�K�� �I�D�N�W�R�U�$�� �G�R�� �J�L�Q�J�L�Y�i�O�Q�t�� �W�N�i�Q�� [40]. �%�D�]�i�O�Q�t�� �P�H�P�E�U�i�Q�D�� �H�S�L�W�H�O�L�i�O�Q�t��

�Y�ê�V�W�H�O�N�\�� �M�H�� �]�H�V�t�O�H�Q�i���� �F�R�å�� �Q�D�U�X�ã�X�M�H�� �W�U�D�Q�V�S�R�U�W�� �Q�X�W�U�L�þ�Q�t�F�K�� �O�i�W�H�N�� �G�R�� �E�X�Q���N�� �D�� �W�N�i�Q�t��[12]. �=�Y�ê�ã�H�Q�t��

�S�H�U�P�H�D�E�L�O�L�W�\�� �N�D�S�L�O�i�U�� �Y�H�G�H�� �N �S�R�U�X�ã�H�Q�t�� �E�D�U�L�p�U�R�Y�ê�F�K�� �I�X�Q�N�F�t�� �D�� �W�N�i���R�Y�p�� �L�Q�W�H�J�U�L�W�\���� �D�� �W�R�� �]�S�$�V�R�E�X�M�H��

�]�Y�ê�ã�H�Q�R�X���Q�i�F�K�\�O�Q�R�V�W���N �L�Q�I�H�N�F�L���D���R�S�R�å�G���Q�p���K�R�M�H�Q�t���U�D�Q��[40]. 

�1�i�V�O�H�G�N�H�P poruch metabolismu kolagenu �G�R�F�K�i�]�t�� �N�H�� �V�Q�t�å�H�Q�p�� �S�U�R�O�L�I�H�U�D�F�L�� �I�L�E�U�R�E�O�D�V�W�$ a k 

�U�H�G�X�N�F�L�� �V�\�Q�W�p�]�\�� �N�R�O�D�J�H�Q�X�� �D�� �J�O�\�N�R�V�D�P�L�Q�R�J�O�\�N�D�Q�$ [16]. �=�Y�ê�ã�H�Q�i�� �K�O�D�G�L�Q�D�� �N�R�O�D�J�H�Q�i�]�\ u 

�G�L�D�E�H�W�L�N�$�� �S�R�ã�N�R�]�X�M�H�� �J�L�Q�J�L�Y�i�O�Q�t�� �S�R�M�L�Y�R�� �D�� �S�D�U�R�G�R�Q�W�i�O�Q�t�� �Y�D�]�\���� �=�D�W�t�P�F�R�� �U�\�F�K�O�i�� �G�H�J�U�D�G�D�F�H�� �Q�R�Y����

�Y�\�W�Y�R���H�Q�p�K�R���N�R�O�D�J�H�Q�X���V�Q�L�å�X�M�H���R�G�R�O�Q�R�V�W���S�D�U�R�G�R�Q�W�X�����N�R�O�D�J�H�Q���P�R�G�L�I�L�N�R�Y�D�Q�ê���$�*�(�V���V�H���Y�H���W�N�i�Q�t�F�K��

�N�X�P�X�O�X�M�H���� �9�\�]�Q�D�þ�X�M�H�� �V�H�� �V�Q�t�å�H�Q�R�X�� �S�H�Y�Q�R�V�W�t�� �Y �W�D�K�X���� �R�P�H�]�H�Q�R�X�� �U�R�]�S�X�V�W�Q�R�V�W�t�� �D��poruchou 

�U�H�P�R�G�H�O�D�F�H���� �F�R�å�� �Y�H�G�H�� �N�H�� �]�S�R�P�D�O�H�Q�p�P�X �K�R�M�H�Q�t�� �W�N�i�Q�t�� �S�R�� �F�K�L�U�X�U�J�L�F�N�ê�F�K�� �]�i�N�U�R�F�t�F�K�� �L�� �S�R��

�S�D�U�R�G�R�Q�W�R�O�R�J�L�F�N�p���O�p�þ�E�� [29,40]. 

Z�P���Q�\�� �L�P�X�Q�L�W�Q�t�F�K�� �E�X�Q���N���M�V�R�X�� �G�i�Q�\�� �Y�\�V�R�N�R�X�� �D�I�L�Q�L�W�R�X�� �P�R�Q�R�F�\�W�$���� �P�D�N�U�R�I�i�J�$�� �D�� �H�Q�G�Rt�H�O�L�t��

k �$�*�(�V���� �9�i�å�t�� �V�H�� �Q�D�� �W�\�W�R�� �V�X�E�V�W�D�Q�F�H�� �S�R�P�R�F�t�� �U�H�F�H�S�W�R�U�$���� �S���L�þ�H�P�å�� �G�R�F�K�i�]�t�� �N jejich aktivaci a 

s �Q�i�V�O�H�G�Q���� �N�H �]�Y�ê�ã�H�Q�p�� �V�\�Q�W�p�]�H�� �]�i�Q���W�O�L�Y�ê�F�K�� �P�H�G�L�i�W�R�U�$ ���S���H�G�H�Y�ã�t�P�� �L�Q�W�H�U�O�H�X�N�L�Q�$�� �,�/-�������� �,�/-6 a 

TNF-�.�� [23,29,40,47]. 

�0�D�N�U�R�I�i�J�\�� �M�V�R�X�� �]�R�G�S�R�Y���G�Q�p�� �]�D�� �Y�\�V�W�X�S���R�Y�D�Q�R�X�� �]�i�Q���W�O�L�Y�R�X�� �U�H�D�N�F�L��a poruch�X�� �K�R�M�H�Q�t�� �U�D�Q. 

Funkce �S�R�O�\�P�R�U�I�R�Q�X�N�O�H�i�U�Q�t�F�K�� �O�H�X�N�R�F�\�W�$�� ���3�0�1���� �M�H�� �Q�D�R�S�D�N�� �S�U�R�G�X�N�W�\�� �$�*�(�V�� �Q�D�U�X�ã�H�Q�D����
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�]�R�G�S�R�Y���G�Q�p���]�D���]�Y�ê�ãenou morbiditu a mortalitu spojenou s diabetem [15,29,31]. ���D�G�D���S�U�D�F�t��se 

shoduje na tom, �å�H�� �S�U�H�Y�D�O�H�Q�F�H�� �D�� �]�i�Y�D�å�Q�R�V�W�� �W���F�K�W�R �N�R�P�S�O�L�N�D�F�t, �]�D�K�U�Q�X�M�t�F�t�F�K�� �G�L�D�E�H�W�L�F�N�R�X��

retinopatii, nefropatii, �Q�H�X�U�R�S�D�W�L�L�� �D�� �N�D�U�G�L�R�Y�D�V�N�X�O�i�U�Q�t�� �R�Q�H�P�R�F�Q���Q�t���� �N�R�U�H�O�X�M�H �V�H�� �]�i�Y�D�å�Q�R�V�W�t��

parodontitidy [6,38]. �1�D�S���t�N�O�D�G���X���G�L�D�E�H�W�L�N�$���V �W���å�N�R�X���S�D�U�R�G�R�Q�W�L�W�L�G�R�X���E�\�O�D���S�R�S�V�i�Q�D���~�P�U�W�Q�R�V�W���Q�D��

�G�L�D�E�H�W�L�F�N�R�X�� �Q�H�I�U�R�S�D�W�L�L�� �������N�U�i�W�� �Y�\�ã�ã�t�� �D�� �Q�D�� �L�V�F�K�H�P�L�F�N�R�X�� �F�K�R�U�R�E�X�� �V�U�G�H�þ�Q�t�� �������N�U�i�W�� �Y�\�ã�ã�t�� �Q�H�å�� �X��

�G�L�D�E�H�W�L�N�$���V���P�t�U�Q�����S�R�N�U�R�þ�L�O�R�X���S�D�U�R�G�R�Q�W�L�W�L�G�R�X���Q�H�E�R���E�H�]���Q�t��[38]. 

Vliv parodonto�O�R�J�L�F�N�p���O�p�þ�E�\���Q�D���G�L�D�E�H�W�H�V���P�H�O�O�L�W�X�V�������� 

Diabetiky s parodontitidou j�H���Q�X�W�Q�p���O�p�þ�L�W���Y�H�O�P�L���L�Q�W�H�Q�]�L�Y�Q�������1�H�O�p�þ�H�Q�i���S�D�U�R�G�R�Q�W�L�W�L�G�D���W�R�W�L�å���P�$�å�H��

�Y�p�V�W�� �N�� �V�\�V�W�p�P�R�Y�p�P�X�� �]�i�Q���W�X��v organismu, indukovat inzulinovou rezistenci �D�� �S�R�G�S�R���L�W�� �Y�]�Q�L�N��

�G�L�D�E�H�W�L�F�N�ê�F�K�� �N�R�P�S�O�L�N�D�F�t��[19,35,38]. ���D�G�D�� �V�W�X�G�L�t�� �S�R�W�Y�U�G�L�O�D���� �å�H�� �H�I�H�N�W�L�Y�Q�t�� �S�D�U�R�G�R�Q�W�R�O�R�J�L�F�N�i��

�O�p�þ�E�D�� �P�$�å�H�� �U�H�G�X�N�R�Y�D�W�� �K�O�D�G�L�Q�X�� �J�O�\�N�R�Y�D�Q�p�K�R�� �K�H�P�R�J�O�R�E�L�Q�X���� �D�� �W�R�� �]�H�M�P�p�Q�D�� �X�� �Q�H�G�R�V�W�D�W�H�þ�Q����

�N�R�P�S�H�Q�]�R�Y�D�Q�ê�F�K�� �G�L�D�E�H�W�L�N�$�� �V�� �S�R�N�U�R�þ�L�O�R�X�� �S�D�U�R�G�R�Q�W�L�W�L�G�R�X  [13,42,48]. Mechanis�P�\���� �N�W�H�U�ê�P�L��

k �W�R�P�X�W�R�� �H�I�H�N�W�X�� �G�R�F�K�i�]�t�� �Q�H�M�V�R�X�� �]�F�H�O�D�� �M�D�V�Q�p���� �6�� �Q�H�M�Y���W�ã�t�� �S�U�D�Y�G���S�R�G�R�E�Q�R�V�W�t�� �V�H�� �Q�D�� �]�O�H�S�ã�H�Q�t��

�J�O�\�N�H�P�L�F�N�p�K�R�� �S�U�R�I�L�O�X�� �S�D�F�L�H�Q�W�D�� �~�þ�D�V�W�Q�t�� �S�R�N�O�H�V�� �V�\�V�W�p�P�R�Y�p�K�R�� �]�i�Q���W�X�� �D�� �V�Q�t�å�H�Q�t�� �K�O�D�G�L�Q��

�]�i�Q���W�O�L�Y�ê�F�K�� �P�H�G�L�i�W�R�U�$���� �]�H�M�P�p�Q�D�� �7�1�)-�.�� �D�� �,�/-6 v �Q�i�Y�D�]�Q�R�V�W�L�� �Q�D�� �U�H�G�X�N�F�L�� �]�i�Q���W�X�� �S�D�U�R�G�R�Q�W�X�� �S�R��

�O�p�þ�E���� 

�2�E�R�X�V�W�U�D�Q�Q�ê���Y�]�W�Dh mezi diabetem a parodontitidou 

�$�X�W�R���L���6�R�V�N�R�O�Q�H���D���.�O�L�Q�J�H�U �X�Y�i�G���M�t �G�Y�����K�\�S�R�W�p�]�\���Y�]�W�D�K�X��mezi diabetem a parodontitidou [41]. 

P�U�Y�Q�t���W�H�]�H���S���H�G�S�R�N�O�i�G�i �S���t�P�R�X���V�R�X�Y�L�V�O�R�V�W���S���t�þ�L�Q���D���Q�i�V�O�H�G�N�$�����+�\�S�H�U�J�O�\�N�p�P�L�H���D���K�\�S�H�U�O�L�S�L�G�p�P�L�H��

�X���G�L�D�E�H�W�L�N�$���]�S�$�V�R�E�X�M�t���P�H�W�D�E�R�O�L�F�N�p���S�R�ã�N�R�]�H�Q�t���S�D�U�R�G�R�Q�W�i�O�Q�t�F�K���W�N�i�Q�t�����]���þ�H�K�R�å���Y�\�S�O�ê�Y�i���V�Q�D�G�Q���M�ã�t��

rozvoj �P�L�N�U�R�R�U�J�D�Q�L�V�P�\�� �L�Q�G�X�N�R�Y�D�Q�p�� �S�D�U�R�G�R�Q�W�L�W�L�G�\���� �'�U�X�K�i�� �K�\�S�R�W�p�]�D�� �Y�\�F�K�i�]�t�� �]�� �G�R�P�Q���Qky���� �å�H��

�Q�H�S���t�]�Q�L�Y�i�� �N�R�P�E�L�Q�D�F�H�� �J�H�Q�$�� �V�S�R�O�H�þ�Q�� s �S�$�V�R�E�H�Q�t�P �]�H�Y�Q�t�F�K�� �I�D�N�W�R�U�$�� �R�Y�O�L�Y���X�M�H�� �Q�D�� �]�i�N�O�D�G����

�S�R�G�R�E�Q�ê�F�K���L�P�X�Q�R�O�R�J�L�F�N�ê�F�K���P�H�F�K�D�Q�L�V�P�$���Y�]�Q�L�N���R�E�R�X���F�K�R�U�R�E �V�R�X�þ�D�V�Q�������$�X�W�R���L���S���H�G�S�R�N�O�i�G�D�M�t, 

�å�H�� �R�E���� �K�\�S�R�W�p�]�\�� �P�R�K�R�X�� �S�O�D�W�L�W�� �V�R�X�þ�D�V�Q��, �D�� �S�U�R�W�R�� �M�H�� �Y�ê�]�N�X�P�� �Y�]�i�M�H�P�Q�p�K�R�� �Y�]�W�D�K�X��obou 

�R�Q�H�P�R�F�Q���Q�t�� �W�D�N�� �N�R�P�S�O�L�N�R�Y�D�Q�ê�� �3�R�N�X�G�� �P�i�� �S�D�F�L�H�Q�W���G�L�D�E�H�W�H�V�� �D�� �S�D�U�R�G�R�Q�W�L�W�L�G�X�� �V�R�X�þ�D�V�Q������ �U�R�]�Y�t�M�t��

�V�H�� �Ä�]�D�þ�D�U�R�Y�D�Q�ê�� �N�U�X�K�³�� ���F�L�U�F�X�O�X�V�� �Y�L�W�L�R�V�X�V������ �N�G�\�� �S�D�U�R�G�R�Q�W�L�W�L�G�D�� �]�K�R�U�ã�X�M�H�� �K�\�S�H�U�J�O�\�N�H�P�L�L���� �D�� �W�D��

�S���L�V�S�t�Y�i���N �S�R�V�W�L�å�H�Q�t�����D�G�\���W�N�i�Q�t���Y�þ�H�W�Q�����G�X�W�L�Q�\���~�V�W�Q�t�� 

V �S�R�V�O�H�G�Q�t�F�K�� �O�H�W�H�F�K�� �V�H�� �X�N�D�]�X�M�H���� �å�H�� �W�D�N�p�� �R�E�H�]�L�W�D�� �M�H�� �U�L�]�L�N�R�Y�ê�P�� �I�D�N�W�R�U�H�P�� �S�U�R�� �Y�]�Q�L�N��

parodontitidy, �S���L�þ�H�P�å�� �]�i�Q���W�O�L�Y�p�� �R�Q�H�P�R�F�Q���Q�t�� �S�D�U�R�G�R�Q�W�X �Q�D�R�S�D�N�� �P�$�å�H�� �]�K�R�U�ã�L�W�� �P�H�W�D�E�R�O�L�F�N�ê��

�V�\�Q�G�U�R�P���� �M�H�K�R�å�� �M�H�� �R�E�H�]�L�W�D �V�R�X�þ�i�V�W�t [14,28,44]. Pro vztah mezi parodontitidou, obezitou a 

�P�H�W�D�E�R�O�L�F�N�ê�P�� �V�\�Q�G�U�R�P�H�P�� �Y�þ�H�W�Q���� �G�L�D�E�H�W�X�� ������ �W�\�S�X�� �P�D�M�t�� �]�i�V�D�G�Q�t�� �Y�ê�]�Q�D�P�� �]�i�Q���W�O�L�Y�p�� �P�H�G�L�i�W�R�U�\��
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[28]. �&�K�D�I�I�H�H���V�H���V�S�R�O�X�S�U�D�F�R�Y�Q�t�N�\���S�U�R�Y�H�G�O�L���U�R�]�V�i�K�O�R�X���P�H�W�D-�D�Q�D�O�ê�]�X���Y�ê�]�N�X�P�Q�ê�F�K���S�U�D�F�t���Q�D���W�p�P�D��

�R�E�H�]�L�W�D�� �D�� �S�D�U�R�G�R�Q�W�L�W�L�V�� �]�t�V�N�D�Q�ê�F�K�� �] �R�G�E�R�U�Q�ê�F�K�� �H�O�H�N�W�U�R�Q�L�F�N�ê�F�K�� �G�D�W�D�E�i�]�t��[14]. K �]�i�Y���U�H�þ�Q�p�P�X��

�S�R�V�R�X�]�H�Q�t�� �Y�\�E�U�D�O�L�� ������ �Q�H�]�i�Y�L�V�O�ê�F�K�� �S�R�S�X�O�D�þ�Q�t�F�K�� �V�W�X�G�L�t���� �3�R�W�Y�U�G�L�O�L���� �å�H�� �S�D�F�L�H�Q�W�L�� �V parodontitidou 

�P���O�L���R���M�H�G�Q�X���W���H�W�L�Q�X���Y�\�ã�ã�t���S�U�H�Y�D�O�H�Q�F�L���R�E�H�]�L�W�\�����Q�H�å���R�V�R�E�\���V�H���]�G�U�D�Y�ê�P���S�D�U�R�G�R�Q�W�H�P����Vztah mezi 

�R�E�H�]�L�W�R�X�� �D�� �S�D�U�R�G�R�Q�W�L�W�L�G�R�X�� �E�\�O�� �Y�ê�]�Q�D�P�Q���M�ã�t�� �X�� �å�H�Q���� �Q�H�N�X���i�N�$�� �D�� �P�O�D�G�ã�t�F�K�� �R�V�R�E, �Q�H�å�� �X�� �E���å�Q�p��

�G�R�V�S���O�p���S�R�S�X�O�D�F�H�� 

�0�R�W�L�Y�D�F�H���G�L�D�E�H�W�L�N�$ k �S�p�þ�L���R���R�U�i�O�Q�t���]�G�U�D�Y�t 

���D�G�D�� �D�X�W�R�U�$�� �V�H�� �Y���Q�R�Y�D�O�D�� �Y�]�W�D�K�X�� �G�L�D�E�H�W�L�N�$�� �N �R�U�i�O�Q�t�P�X�� �]�G�U�D�Y�t���� �9�ê�V�O�H�G�N�\�� �W���F�K�W�R�� �V�W�X�G�L�t�� �M�V�R�X��

�U�H�J�L�R�Q�i�O�Q�����R�G�O�L�ã�Q�p�����D�O�H���S���H�V�W�R���Q�D�]�Q�D�þ�X�M�t�����å�H���O�L�G�p���V �G�L�D�E�H�W�H�P���P�D�M�t���R���V�Y�$�M���F�K�U�X�S���P�H�Q�ã�t���]�i�M�H�P���Q�H�å��

�Q�H�G�L�D�E�H�W�L�F�N�i�� �S�R�S�X�O�D�F�H�� �0�p�Q���� �þ�D�V�W�R�� �F�K�R�G�t�� �Q�D�� �S�U�H�Y�H�Q�W�L�Y�Q�t�� �]�X�E�Q�t�� �S�U�R�K�O�t�G�N�\���� �V�W�R�P�D�W�R�O�R�J�D��

�Q�D�Y�ã�W���Y�X�M�t�� �]�H�M�P�p�Q�D�� �Y �D�N�X�W�Q�t�F�K�� �S���t�S�D�G�H�F�K�� �Q�H�E�R�� �W�H�K�G�\���� �S�R�N�X�G�� �V�D�P�L�� �F�t�W�t�� �S�R�W���H�E�X�� �O�p�þ�E�\���� �0�Q�R�]�t 

z �Q�L�F�K���U�X�ã�t���G�R�P�O�X�Y�H�Q�i���R�ã�H�W���H�Q�t���þ�D�V�W���M�L�����Q�H�å���R�V�R�E�\���E�H�]���G�L�D�E�H�W�X��[6,33].  

�.�R�Q�I�H�U�H�Q�F�H���R���Y�]�W�D�]�t�F�K���P�H�]�L���F�H�O�N�R�Y�ê�P�L���F�K�R�U�R�E�D�P�L���D���S�D�U�R�G�R�Q�W�L�W�L�G�R�X 

�1�D�� �S�R�G�]�L�P�� �U�R�N�X�� ���������� �V�H�� �Y�H�� �â�S�D�Q���O�V�N�p�P�� �P���V�W���� �/�D�� �*�U�D�Q�M�D�� �V�H�ã�O�L�� �S���H�G�Q�t�� �H�Y�U�R�S�ã�W�t�� �D�� �D�P�H�U�L�þ�W�t��

�S�D�U�R�G�R�Q�W�R�O�R�J�R�Y�p���]���(�)�3����European Federation of Periodontology) a AAP (American Academy 

of Periodontology) �Q�D�� �S�U�D�Y�L�G�H�O�Q���� �N�R�Q�D�Q�p�� �S�D�U�R�G�R�Q�W�R�O�R�J�L�F�N�p�� �N�R�Q�I�H�U�H�Q�F�L�� ��9th European 

Workshop in Periodontology)���� �=�D�V�H�G�i�Q�t�� �E�\�O�R�� �]�D�P�����H�Q�p na �V�W�X�G�L�X�P�� �V�R�X�Y�L�V�O�R�V�W�t mezi 

�S�D�U�R�G�R�Q�W�L�W�L�G�R�X�� �D�� �V�\�V�W�p�P�R�Y�ê�P�L�� �F�K�R�U�R�E�D�P�L���� �2�G�E�R�U�Q�t�F�L�� �S�U�D�F�R�Y�D�O�L�� �Y�H�� �þ�W�\���H�F�K �V�N�X�S�L�Q�i�F�K����

�]�D�P�����H�Q�ê�F�K�� �Q�D�� �N�R�Q�N�U�p�W�Q�t�� �S�U�R�E�O�H�P�D�W�L�N�X�� ���'�0���� �N�D�U�G�L�R�Y�D�V�N�X�O�i�U�Q�t�� �Fhoroby���� �W���K�R�W�H�Q�V�W�Y�t�� �D�� �G�D�O�ã�t��

�R�Q�H�P�R�F�Q���Q�t���� �D�� �V�\�V�W�H�P�D�W�L�F�N�\ vyhodnotili stovky �V�W�X�G�L�t�� �]�Y�H���H�M�Q���Q�ê�F�K�� �Y�� �P�H�G�L�F�t�Q�V�N�ê�F�K��

�G�D�W�D�E�i�]�t�F�K. N�D�� �]�i�N�O�D�G���� �W���F�K�W�R �]�Q�D�O�R�V�W�t�� �S�D�N�� �Y�\�W�Y�R���L�O�L �G�R�S�R�U�X�þ�H�Q�t�� �S�U�R�� �R�G�E�R�U�Q�t�N�\���� �S�R�O�L�W�L�N�\����

�Y�H���H�M�Q�R�V�W �D�� �S�D�F�L�H�Q�W�\�� �D�� �X�U�þ�L�O�L�� �V�P���U�� �G�D�O�ã�t�F�K��aktivit v oblas�W�L�� �Y�ê�]�N�X�P�X���� �9�ê�V�O�H�G�N�H�P�� �M�H�G�Q�i�Q�t�� �E�\�O��

Manif�H�V�W�� �Ä�3�H�U�L�R�� �D�Q�G�� �*�H�Q�H�U�D�O�� �+�H�D�O�W�K�³���� �Y�H�� �N�W�H�U�p�P�� �M�H�� �M�D�V�Q���� �X�Y�H�G�H�Q�R���� �å�H�� �S�D�U�R�G�R�Q�W�L�W�L�G�D�� �M�D�N�R��

�F�K�U�R�Q�L�F�N�p�� �]�i�Q���W�O�L�Y�p�� �R�Q�H�P�R�F�Q���Q�t�� �P�$�å�H�� �P�t�W �Q�H�J�D�W�L�Y�Q�t�� �G�$�V�O�H�G�N�\�� �S�U�R�� �F�H�O�N�R�Y�p�� �]�G�U�D�Y�t. V dubnu 

�U�R�N�X�� ���������� �Y�\�G�D�O�\�� �R�E���� �R�G�E�R�U�Q�p�� �S�D�U�R�G�R�Q�W�R�O�R�J�L�F�N�p�� �V�S�R�O�H�þ�Q�R�V�W�L�� �Y�H�� �V�Y�ê�F�K�� �þ�D�V�R�S�L�V�H�F�K�� �V�E�R�U�Q�t�N��

�N�R�Q�I�H�U�H�Q�F�H���� �Y�H�� �N�W�H�U�p�P�� �Y �ã�H�V�W�Q�i�F�W�L�� �V�G���O�H�Q�t�F�K�� �V�K�U�Q�X�O�L�� �]�i�Y���U�\�� �V�Y�p�K�R�� �V�\�V�W�H�P�D�W�L�F�N�p�K�R�� �]�N�R�X�P�i�Q�t��

�G�D�Q�p���S�U�R�E�O�H�P�D�W�L�N�\��(�-���&�O�L�Q���3�H�U�L�R�G�R�Q�W�R�O�����U�R�þ�������������������������6�X�S�S�O�������D���-���3�H�U�L�R�G�R�Q�W�R�O�����U�R�þ������������������������

Suppl 4 �± �E�H�]�S�O�D�W�Q�����G�R�V�W�X�S�Q�p���Q�D��http://www.joponline.org/toc/jop/84/4-s). Z �F�H�O�N�R�Y�p�K�R���S�R�þ�W�X��

�V�H�� �þ�W�\���L�� �S�U�i�F�H�� �W�ê�N�D�M�t�� �G�L�D�E�H�W�X�� �D�� �S�R�V�N�\�W�X�M�t�� �N�R�P�S�O�H�[�Q�t�� �V�R�X�K�U�Q�� �]�Q�D�O�R�V�W�t�� �R�� �W�p�W�R�� �S�U�R�E�O�H�P�D�W�L�F�H����

�6�N�X�S�L�Q�D���� �N�W�H�U�i�� �V�H�� �]�D�E�ê�Y�D�O�D�� �K�R�G�Q�R�F�H�Q�t�P�� �Y�]�W�D�K�X�� �P�H�]�L�� �S�D�U�R�G�R�Q�W�L�W�L�G�R�X�� �D�� �G�L�D�E�H�W�H�P�� �Q�D�ã�O�D��

v �R�G�E�R�U�Q�ê�F�K�� �G�D�W�D�E�i�]�t�F�K�� �F�H�O�N�H�P�� ���� �������� �S�X�E�O�L�N�D�F�t�� �Q�D�� �W�R�W�R�� �W�p�P�D���� �������� �] �Q�L�F�K�� �E�\�O�\�� �S�$�Y�R�G�Q�t��
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�Y�ê�]�N�X�P�Q�p���S�U�i�F�H���� �3�R���X�S�O�D�W�Q���Q�t�� �Y�\�E�U�D�Q�ê�F�K���N�U�L�W�p�U�L�t�� �W�ê�N�D�M�t�F�t�F�K���V�H���S���H�G�H�Y�ã�t�P���P�H�W�R�G�L�N�\�� �E�\�O�R���S�U�R��

�]�i�Y���U�H�þ�Q�R�X�� �D�Q�D�O�ê�]�X���Y�\�E�U�i�Q�R�������� �V�W�X�G�L�t�� Z �M�H�M�L�F�K���N�U�L�W�L�F�N�p�K�R���]�K�R�G�Q�R�F�H�Q�t�� �Y�\�S�O�\�Q�X�O�\�� �W���L���]�i�N�O�D�G�Q�t��

teze:  

1/ U osob s �S�D�U�R�G�R�Q�W�L�W�L�G�R�X�� �S�U�R�Q�L�N�D�M�t�� �S�D�U�R�G�R�Q�W�i�O�Q�t�� �S�D�W�R�J�H�Q�\�� �D�� �M�H�M�L�F�K�� �Y�L�U�X�O�H�Q�W�Q�t�� �I�D�N�W�R�U�\�� �G�R��

�N�U�H�Y�Q�t�K�R�� �R�E���K�X���� �F�R�å�� �Y�H�G�H�� �N �V�\�V�W�p�P�R�Y�p�P�X�� �]�i�Q���W�X�� �R�U�J�D�Q�L�V�P�X���� �7�H�Q�W�R�� �P�H�F�K�D�Q�L�V�P�X�V�� �P�$�å�H�� �P�t�W��

vliv na rozvoj diabetu �D���M�H�K�R���N�R�P�S�O�L�N�D�F�t�� 

������ �3�R�N�U�R�þ�L�O�i�� �S�D�U�R�G�R�Q�W�L�W�L�G�D�� �R�Y�O�L�Y���X�M�H�� �K�O�D�G�L�Q�X�� �J�O�\�N�p�P�L�H�� �X�� �G�L�D�E�H�W�L�N�$�� �L�� �X�� �R�V�R�E�� �E�H�]�� �G�L�D�E�H�W�X����

Existuje �S���t�P�i���V�R�X�Y�L�V�O�R�V�W �P�H�]�L���]�i�Y�D�å�Q�R�V�W�t���S�D�U�R�G�R�Q�W�L�W�L�G�\���D���Y�ê�V�N�\�W�H�P���G�L�D�E�H�W�L�F�N�ê�F�K���N�R�P�S�O�L�N�D�F�t 

�D���W�D�N�p���]�Y�ê�ã�H�Q�p���U�L�]�L�N�R���Y�]�Q�L�N�X���G�L�D�E�H�W�X���X���S�D�F�L�H�Q�W�$���V �S�R�N�U�R�þ�L�O�R�X���S�D�U�R�G�R�Q�W�L�W�L�G�R�X�� 

3/ Z �U�D�Q�G�R�P�L�]�R�Y�D�Q�ê�F�K�� �N�O�L�Q�L�F�N�ê�F�K�� �V�W�X�G�L�t�� �Y�\�S�O�\�Q�X�O�R���� �å�H�� �N�R�Q�]�H�U�Y�D�W�L�Y�Q�t�� ���Q�H�F�K�L�U�X�U�J�L�F�N�p����

�S�D�U�R�G�R�Q�W�R�O�R�J�L�F�N�p�� �R�ã�H�W���H�Q�t �P�$�å�H�� �V�Q�t�å�L�W�� �K�O�D�G�L�Q�X�� �J�O�\�N�R�Y�D�Q�p�K�R�� �K�H�P�R�J�O�R�E�L�Q�X �D�å��o 0,4 % �]�D�� �W���L��

�P���V�t�F�H�����F�R�å���M�H���N�O�L�Q�L�F�N�\���Y�ê�]�Q�D�P�Q�ê���Y�ê�V�O�H�G�H�N�� 

 

Chapple a Genco [15] �Y�H�� �V�E�R�U�Q�t�N�X�� �N�R�Q�V�W�D�W�X�M�t���� �å�H�� �Y�]�K�O�H�G�H�P�� �N �V�R�X�þ�D�V�Q�ê�P�� �S�R�]�Q�D�W�N�$�P�� �M�H��

�Q�H�M�Y�\�ã�ã�t�� �þ�D�V�� �S�R�V�N�\�W�Q�R�X�W�� �R�G�E�R�U�Q�p�� �L�� �O�D�L�F�N�p�� �Y�H���H�M�Q�R�V�W�L�� �S�U�D�N�W�L�F�N�ê�� �Q�i�Y�R�G �S�U�R�� �N�Y�D�O�L�W�Q�t�� �S�p�þ�L�� �R��

�S�D�U�R�G�R�Q�W�� �G�L�D�E�H�W�L�F�N�ê�F�K�� �S�D�F�L�H�Q�W�$�� �D�� �]�Y�ê�ã�L�W�� �P�R�W�L�Y�D�F�L�� �Y�ã�H�F�K�� �]�D�L�Q�W�H�U�H�V�R�Y�D�Q�ê�F�K�� �V�N�X�S�L�Q���� �1�D�Y�U�K�X�M�t��

�N�R�Q�N�U�p�W�Q�t���R�S�D�W���H�Q�t�����N�W�H�U�i���U�R�]�G���O�L�O�L���G�R���þ�W�\�����þ�i�V�W�t�����] �Q�L�F�K���N�D�å�G�i���V�H���W�ê�N�i���X�U�þ�L�W�p���V�N�X�S�L�Q�\���R�V�R�E�� 

�*�X�L�G�H�O�L�Q�H�� �$�� �M�H�� �V�P���U�Q�L�F�H�� �S�U�R�� �Y�ã�H�R�E�H�F�Q�p�� �O�p�N�D���H�� �D�� �G�D�O�ã�t�� �S�U�R�I�H�V�L�R�Q�i�O�\�� �Y �S�p�þ�L�� �R�� �G�L�D�E�H�W�L�N�\����������

�*�X�L�G�H�O�L�Q�H�� �%�� �M�H�� �V�P���U�Q�L�F�H�� �S�U�R�� �]�X�E�Q�t�� �O�p�N�D���H���� �N�W�H���t�� �S�H�þ�X�M�t�� �R�� �G�L�D�E�H�W�L�N�\�� �D�� �R�� �R�V�R�E�\�� �V �U�L�]�L�N�R�Y�ê�P�L��

faktory pro vznik diabetu   

�*�X�L�G�H�O�L�Q�H�� �&�� �M�H�� �G�R�S�R�U�X�þ�H�Q�t�� �S�U�R�� �G�L�D�E�H�W�L�F�N�p�� �S�D�F�L�H�Q�W�\�� �Y �D�P�E�X�O�D�Q�F�t�F�K�� �Y�ã�H�R�E�H�F�Q�ê�F�K�� �O�p�N�D���$����

�*�X�L�G�H�O�L�Q�H���'���M�H���G�R�S�R�U�X�þ�H�Q�t���S�U�R���G�L�D�E�H�W�L�F�N�p���S�D�F�L�H�Q�W�\���D���R�V�R�E�\���V �U�L�]�L�N�R�Y�ê�P�L���I�D�N�W�R�U�\���S�U�R���G�L�D�E�H�W�H�V��

v �]�X�E�Q�t�F�K���D�P�E�X�O�D�Q�F�t�F�K 

 

Guideline B �G�R�S�R�U�X�þ�X�M�H���]�X�E�Q�t�P���O�p�N�D���$�P�����D�E�\���V�Y�p���S�D�F�L�H�Q�W�\���L�Q�I�R�U�P�R�Y�D�O�L���R���W�R�P�����å�H�� 

- �G�L�D�E�H�W�H�V���]�Y�\�ã�X�M�H���U�L�]�L�N�R���Y�]�Q�L�N�X���D���U�R�]�Y�R�M�H���S�D�U�R�G�R�Q�W�L�W�L�G�\���D���R�Y�O�L�Y���X�M�H���]�G�U�D�Y�t���G�X�W�L�Q�\���~�V�W�Q�t 

- �]�X�E�Q�t���P�L�N�U�R�E�L�i�O�Q�t���S�R�Y�O�D�N���P�i���Y�O�L�Y���Q�D���M�H�M�L�F�K���R�U�i�O�Q�t���L���F�H�O�N�R�Y�p���]�G�U�D�Y�t 

- �S�D�U�R�G�R�Q�W�L�W�L�G�D�� �]�Y�\�ã�X�M�H�� �Q�H�E�H�]�S�H�þ�t�� �Q�H�G�R�V�W�D�W�H�þ�Q�p�� �N�Rmpenzace diabetu a �G�L�D�E�H�W�L�F�N�ê�F�K��

�N�R�P�S�O�L�N�D�F�t 

- �X���N�D�å�G�p�K�R���G�L�D�E�H�W�L�N�D���E�\���P���O���E�ê�W���Y�\�ã�H�W���H�Q���V�W�D�Y���S�D�U�R�G�R�Q�W�X�����Y�þ�H�W�Q�����G���W�t���R�G���ã�H�V�W�L let) 

- �G�L�D�E�H�W�L�F�L���V���S�D�U�R�G�R�Q�W�L�W�L�G�R�X���E�\���P���O�L���E�ê�W���D�G�H�N�Y�i�W�Q�����S�D�U�R�G�R�Q�W�R�O�R�J�L�F�N�\���O�p�þ�H�Q�L�� 

- �G�L�D�E�H�W�L�F�L���� �N�W�H���t�� �M�L�å�� �S���L�ã�O�L�� �R�� �Y���W�ã�t�� �þ�i�V�W�� �F�K�U�X�S�X, by �P���O�L�� �E�ê�W�� �Y�þ�D�V�� �S�U�R�W�H�W�L�F�N�\�� �R�ã�H�W���H�Q�L�� �W�D�N���� �D�E�\��

�Q�H�E�\�O���Q�H�J�D�W�L�Y�Q�����R�Y�O�L�Y�Q���Q���S���t�M�H�P���S�R�W�U�D�Y�\ 
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- o�V�R�E�\���V���U�L�]�L�N�R�Y�ê�P�L���I�D�N�W�R�U�\���S�U�R���Y�]�Q�L�N��diabetu 2. typu ���R�E�H�]�L�W�D�����Y�\�V�R�N�ê���N�U�H�Y�Q�t���W�O�D�N�����]�Y�ê�ã�H�Q�i��

�K�O�D�G�L�Q�D���F�K�R�O�H�V�W�H�U�R�O�X�����U�R�G�L�Q�Q�i���]�i�W���å�����E�\���P���O�L���E�ê�W���]�X�E�Q�t�P���O�p�N�D���H�P���L�Q�I�R�U�P�R�Y�i�Q�L���R��tomto riziku a 

�P���O�L���E�\���E�ê�W���Y�\�ã�H�W���H�Q�L ���E�X�����S���t�P�R���X���N���H�V�O�D���Ä�F�K�D�L�U-�V�L�G�H�³���W�H�V�W�H�P���Q�D���J�O�\�N�R�Y�D�Q�ê���K�H�P�R�J�O�R�E�L�Q���Q�H�E�R��

�R�G�H�V�O�i�Q�L�� �N �Y�\�ã�H�W���H�Q�t�� �S�U�D�N�W�L�F�N�ê�P�� �O�p�N�D���H�P������ �7�R�W�R�� �G�R�S�R�U�X�þ�H�Q�t �Y�\�F�K�i�]�t�� �]�� �S���H�G�S�R�N�O�D�G�X���� �å�H�� �Y���W�ã�t��

�S�U�R�F�H�Q�W�R���G�R�V�S���O�ê�F�K���Q�D�Y�ã�W�t�Y�t���E���K�H�P���U�R�N�X���þ�D�V�W���M�L���V�Y�p�K�R���]�X�E�Q�t�K�R�� �Q�H�å���S�U�D�N�W�L�F�N�p�K�R���O�p�N�D���H�� 

 

�=�i�Y���U�� 

Komplikace diabetu �V�R�X�Y�L�V�H�M�t�� �V �P�Q�R�K�D�� �P�H�G�L�F�t�Q�V�N�ê�P�L�� �R�E�R�U�\, a �S�U�R�W�R�� �N�R�P�S�O�H�[�Q�t�� �S�p�þ�H�� �R��

�G�L�D�E�H�W�L�N�D�� �Y�\�å�D�G�X�M�H�� �L�Q�W�H�U�G�L�V�F�L�S�O�L�Q�i�U�Q�t�� �V�S�R�O�X�S�U�i�F�L���� �9�ê�]�Q�D�P�� �]�G�U�D�Y�t�� �G�X�W�L�Q�\�� �~�V�W�Q�t�� �M�H�� �Y�ã�D�N�� �X��

�G�L�D�E�H�W�L�N�$�� �þ�D�V�W�R�� �]�D�V�W�t�Q���Q �R�V�W�D�W�Q�t�P�L�� �S���L�G�U�X�å�H�Q�ê�P�L�� �F�K�R�U�R�Eami/komplikacemi���� �3�R�G�O�H�� �Y�ê�ã�H��

�X�Y�H�G�H�Q�ê�F�K�� �G�R�S�R�U�X�þ�H�Q�t�� �E�\�� �P���O�L�� �E�ê�W�� �S�D�F�L�H�Q�W�L�� �V �G�L�D�E�H�W�H�P�� �U�X�W�L�Q�Q���� �R�G�H�V�t�O�i�Q�L�� �N�H��

�V�W�R�P�D�W�R�O�R�J�L�F�N�p�P�X �D���S�D�U�R�G�R�Q�W�R�O�R�J�L�F�N�p�P�X���Y�\�ã�H�W���H�Q�t�����N�W�H�U�p���E�\���V�H���P���O�R���V�W�i�W���V�R�X�þ�i�V�W�t���G�O�R�X�K�R�G�R�E�p��

�S�p�þ�H���R���G�L�D�E�H�W�L�N�\. 

�3�D�U�R�G�R�Q�W�L�W�L�G�D�� �L�� �G�L�D�E�H�W�H�V�� �M�V�R�X�� �F�K�U�R�Q�L�F�N�i�� �R�Q�H�P�R�F�Q���Q�t�� �V �Y�\�V�R�N�R�X�� �S�U�H�Y�D�O�H�Q�F�t�� �D�� �P�D�M�t�� �Q���N�W�H�U�p��

�V�S�R�O�H�þ�Q�p���S�D�W�R�J�H�Q�H�W�L�F�N�p���]�Q�D�N�\ [31,48]. �3���t�N�O�D�G�H�P���M�H���R�E�R�X�V�W�U�D�Q�Q�p���S�$�V�R�E�H�Q�t���F�\�W�R�N�L�Q�X���7�1�)-�.���S���L��

vzniku parodontitidy a inzuli�Q�R�Y�p�� �U�H�]�L�V�W�H�Q�F�H [8]. �=�i�Q���W�O�L�Y�p�� �R�Q�H�P�R�F�Q���Q�t�� �S�D�U�R�G�R�Q�W�X�� �P�$�å�H�� �E�ê�W��

rizikov�ê�P�� �I�D�N�W�R�U�H�P�� �S�U�R�� �Y�]�Q�L�N�� �K�\�S�H�U�J�O�\�N�Hmie/ DM �D�� �Q�D�R�S�D�N�� �O�p�þ�E�D�� �S�D�U�R�G�R�Q�W�L�W�L�G�\�� �P�i��vliv na 

�V�Q�t�å�H�Q�t���K�O�D�G�L�Q�\���J�O�X�N�y�]�\���Y krvi [31,48]. To �]�Q�D�P�H�Q�i���Y�ê�]�Q�D�P�Q�ê���S�R�V�X�Q���Y prevenci �G�L�D�E�H�W�L�F�N�ê�F�K��

�N�R�P�S�O�L�N�D�F�t���� �3���H�G�S�R�N�O�i�G�i�� �V�H�� �W�H�G�\���� �å�H�� �Y�ê�V�O�H�G�N�H�P�� �G�$�V�O�H�G�Q�p�� �S�D�U�R�G�R�Q�W�R�O�R�J�L�F�N�p�� �O�p�þ�E�\�� �S�D�F�L�H�Q�W�$��

s �G�L�D�E�H�W�H�P�� �E�X�G�H�� �Q�H�M�H�Q�� �]�O�H�S�ã�H�Q�t�� �V�W�D�Y�X�� �S�D�U�R�G�R�Q�W�X���� �D�O�H�� �L�� �V�W�D�E�L�O�L�]�D�F�H�� �M�H�M�L�F�K�� �F�H�O�N�R�Y�p�K�R��

�R�Q�H�P�R�F�Q���Q�t�� 
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Obr���� ������ �$�N�X�W�Q�t�� �S�V�H�X�G�R�P�H�P�E�U�D�Q�y�]�Q�t��
�N�D�Q�G�L�G�y�]�D�� �Q�D�� �S�D�W�U�R�Y�p�� �V�O�L�]�Q�L�F�L�� �S�R�� �O�p�þ�E����
antibiotiky u pacientky s diabetem 2. typu. 

 

 

 

Obr�����������D���E���F���9�ê�V�N�\�W���R�U�i�O�Q�t�K�R���O�L�F�K�H�Q���S�O�D�Q�Xs 
�V�R�X�þ�D�V�Q�����V���R�Q�H�P�R�F�Q���Q�t�P���G�L�D�E�H�W�H�V���P�H�O�O�L�W�X�V��
�D�� �D�U�W�H�U�L�i�O�Q�t�� �K�\�S�H�U�W�H�Q�]�t�� �M�H�� �R�]�Q�D�þ�R�Y�i�Q�� �M�D�N�R��
�*�U�L�Q�V�S�D�Q�$�Y�� �V�\�Q�G�U�R�P���� �5�H�W�L�N�X�O�i�U�Q�t�� �O�p�]�H�� �Q�D��
�E�X�N�i�O�Q�t�F�K�� �V�O�L�]�Q�L�F�t�F�K�� �X�� �W���t�� �S�D�F�L�H�Q�W�H�N��
s �G�L�D�E�H�W�H�P���������W�\�S�X���D���O�p�þ�H�Q�R�X���K�\�S�H�U�W�H�Q�]�t�� 

 

Obr. 3. a �2�3�*�� �V�Q�t�P�H�N�� �P�X�å�H�� �Y�H�� �Y���N�X�� ������
�O�H�W���� �N�W�H�U�ê�� �E�\�O �R�G�� �G�Y�R�X�� �O�H�W�� �Y���N�X�� �O�p�þ�H�Q�� �S�U�R��
diabetes mellitus 1. typu, diabetickou 
�U�H�W�L�Q�R�S�D�W�L�L�� �D�� �Q�H�I�U�R�S�D�W�L�t���� �*�H�Q�H�U�D�O�L�]�R�Y�D�Q�i��
�S�R�N�U�R�þ�L�O�i�� �S�D�U�R�G�R�Q�W�L�W�L�V�� �V�� �Q�H�S�U�D�Y�L�G�H�O�Q�R�X��
�U�H�V�R�U�S�F�t�� �D�O�Y�H�R�O�i�U�Q�t�� �N�R�V�W�L�� �D�� �]�W�U�i�W�D�� �G�Y�R�X��
�S�U�D�Y�ê�F�K���G�R�O�Q�t�F�K���P�R�O�i�U�$���S�U�R���Y�L�N�O�D�Y�R�V�W�����0�X�å��
�]�H�P���H�O�� �Y�H�� �Y���N�X�� ������ �O�H�W�� �Q�D�� �G�Labetickou 
nefropatii. 

 

Obr. 3. b �2�3�*�� �V�Q�t�P�H�N�� �����O�H�W�p�K�R�� �P�X�å�H��
s �Q�H�G�R�V�W�D�W�H�þ�Q���� �N�R�P�S�H�Q�]�R�Y�D�Q�ê�P�� �G�L�D�E�H�W�H�P��
1. typu s velmi dobrou hygienou dutiny 
�~�V�W�Q�t���� �*�H�Q�H�U�D�O�L�]�R�Y�D�Q�i�� �S�D�U�R�G�R�Q�W�L�W�L�V�� �V��
�U�R�]�V�i�K�O�R�X�� �U�H�V�R�U�S�F�t�� �D�O�Y�H�R�O�i�U�Q�t�� �N�R�V�W�L����
s �Y�H�U�W�L�N�i�O�Q�t�P�L�� �N�R�V�W�Q�t�P�L�� �G�H�I�H�N�W�\��
a �S�R�V�W�L�å�H�Q�t�P���I�X�U�N�D�F�t���� 
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Obr. 4. �ä�H�Q�D�� �Y�H�� �Y���N�X�� ������ �O�H�W�� �V �G�R�E���H��
�N�R�P�S�H�Q�]�R�Y�D�Q�ê�P�� �G�L�D�E�H�W�H�P�� ������ �W�\�S�X�� �D��
�S�R�N�U�R�þ�L�O�R�X�� �S�D�U�R�G�R�Q�W�L�W�L�G�R�X���� �3�R��
�S�D�U�R�G�R�Q�W�R�O�R�J�L�F�N�p�� �O�p�þ�E���� �M�H�� �V�W�D�Y��
�V�W�D�E�L�O�L�]�R�Y�D�Q�ê���� �3�D�F�L�H�Q�W�N�D�� �X�G�U�å�X�M�H�� �Y�ê�E�R�U�Q�R�X��
�~�V�W�Q�t�� �K�\�J�L�H�Q�X�� �Y�þ�H�W�Q���� �S�R�X�å�L�W�t�� �P�H�]�L�]�X�E�Q�t�F�K��
�N�D�U�W�i�þ�N�$���Y oblasti furkace. 

 

 

 

Obr. 5. a,b,c �*�H�Q�H�U�D�O�L�]�R�Y�D�Q�i���S�D�U�R�G�R�Q�W�L�W�L�V���D��
�S�R�O�p�N�R�Y�i�� ���O�p�þ�E�D�� �E�O�R�N�i�W�R�U�\�� �N�D�O�F�L�R�Y�ê�F�K��
�N�D�Q�i�O�$���� �K�\�S�H�U�S�O�D�V�W�L�F�N�i�� �J�L�Q�J�L�Y�L�W�L�V�� �X��
�S�D�F�L�H�Q�W�$�� �V �G�L�D�E�H�W�H�P�� ������ �W�\�S�X���� �1�H�G�R�V�W�D�W�H�þ�Q�i��

�~�V�W�Q�t�� �K�\�J�L�H�Q�D�� �]�H�V�L�O�X�M�H�� �Y�O�L�Y�� �W�p�W�R�� �P�H�G�L�N�D�F�H����
�3���H�Y�D�å�X�M�H�� �H�[�V�X�G�D�W�L�Y�Q�t�� �V�O�R�å�N�D�� �]�i�Q���W�X�� �D��
tvorba gra�Q�X�O�D�þ�Q�t���W�N�i�Q���� 

 

Obr. 5. d �2�3�*�� �V�Q�t�P�H�N�� �����O�H�W�p�� �å�H�Q�\��
s �G�L�D�E�H�W�H�P���������W�\�S�X�����N�O�L�Q�L�F�N�ê���V�W�D�Y���Y�L�] Obr 5. 
�F�������*�H�Q�H�U�D�O�L�]�R�Y�D�Q�i���S�R�N�U�R�þ�L�O�i���S�D�U�R�G�R�Q�W�L�W�L�V���V��
�U�H�V�R�U�S�F�t�� �D�O�Y�H�R�O�i�U�Q�t�� �N�R�V�W�L�� �D�å�� �G�R�� �G�Y�R�X�� �W���H�W�L�Q��
�G�p�O�N�\�� �N�R���H�Q�H���� �Y�L�N�O�D�Y�R�V�W�� �,�,���� �± III. st. u 
�Y���W�ã�L�Q�\���]�X�E�$�� 

 

Obr. 6. �6�F�K�p�P�D��- Diabetes mellitus jako 
�U�L�]�L�N�R�Y�ê�� �I�D�N�W�R�U�� �S�U�R�� �Y�]�Q�L�N�� �S�D�U�R�G�R�Q�W�L�W�L�G�\�� �D��
�P�H�F�K�D�Q�L�]�P�X�V���� �N�W�H�U�ê�P�� �P�$�å�H�� �R�Y�O�L�Y���R�Y�D�W��
�Y�]�Q�L�N���L�Q�]�X�O�t�Q�R�Y�p���U�H�]�L�V�W�H�Q�F�H�� 


