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Preface

As a president of the 7th International Symposium on Tonsils and Mucosal Barriers of the Upper Airways (ISTMB), I had the great pleasure and honor to organize the symposium held in Asahikawa City, Japan, July 7- 9, 2010. I am sure that the 7th symposium was extremely fruitful and successful for all of the participants.

Over the past few decades, since the 1st meeting of this symposium held in Kyoto in 1987, the various aspects of tonsils and mucosal immunity of upper airways have kept attracting both researchers and clinicians from all over the world. The symposium was designed to provide updates on information concerning tonsils and mucosal immunity as well as to build good friendships among all the participants.

In this 7th symposium, we had 154 presentations and over 250 participants from all over the world. This was twice the number of the past symposium and was highest of all the symposiums held so far. The topics extended widely to both basic and clinical research areas of tonsils and upper airways such as: (1) immunology and mucosal defense systems, (2) bacteriology and virology, (3) mucosal vaccine for upper airway infections, (4) MALT, NALT and LALT, (5) clinical manifests and pathogenesis of tonsil-related diseases such as IgA nephropathy, palmoplantal pustulosis, reactive arthritis, and other diseases, (6) association of tonsils with otitis media, (7) allergic diseases in the upper airways, (8) obstructive sleep apnea syndrome, and (9) medical and surgical treatments of tonsillar diseases. These proceedings mark the summary of topics presented in the 7th ISTMB. I am sure that the proceedings will provide new interests in this area.

Finally, I wish to sincerely express my appreciation to all of the participants, members of the organizing committee, and my colleagues at the Department of Otolaryngology- Head and Neck Surgery, Asahikawa Medical University. The 8th symposium will be organized by Professor David Nadal and held in Zürich, Switzerland, in 2013. I hope that basic and clinical scientists in this area from all over the world will join the meeting.

Yasuaki Harabuchi
President, 7th International Symposium
on Tonsils and Mucosal Barriers of the Upper
Airways (ISTMB)
Professor and Chairman, Department of
Otolaryngology- Head and Neck Surgery,
Asahikawa Medical University
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Harabuchi Y (ed): Recent Advances in Tonsils and Mucosal Barriers of the Upper Airways.
Adv Otorhinolaryngol. Basel, Karger, 2011, vol 72, pp 1-5

______________________

Clinical Manifestations and Pathogenesis of Tonsillar Focal Diseases: IgA Nephropathy and Palmoplantar Pustulosis

Yasuaki Harabuchi

Department of Otolaryngology-Head and Neck Surgery, Asahikawa Medical University, Asahikawa, Hokkaido, Japan

______________________

Abstract

Tonsillar focal disease is defined as clinical disorders in the distant organ from the tonsil that are caused by the tonsils without any symptoms of the tonsil itself. Palmoplantar pustulosis and IgA nephropathy are known typical tonsillar focal diseases. In this paper, the clinical outcome of tonsillectomy and the etiological evidence of related diseases are reviewed.

Copyright © 2011 S. Karger AG, Basel

In 400 BC, Hippocrates already described an association between rheumatoid arthritis and oral disease. Before the 20 century, tonsillar focal diseases were thought to be inflammatory diseases due to bacterial infection or toxins arising from focal tonsillitis, leading to poststreptococcal infectious diseases such as glomerulonephritis, endocarditis, and myocarditis. However, the concept of the disease has changed due to a decline in the frequency of poststreptococcal infectious diseases. It is now thought that these diseases are autoimmune diseases due to a novel immune response of the focus tonsil, including skin disease such as palmoplantar pustulosis (PPP), psoriasis, etc., osteo-arthal diseases such as sternocostoclavicular hyperostosis, rheumatoid arthritis and reactive arthritis, and renal diseases like IgA nephropathy (IgAN). Systemic autoimmune diseases such as Behcet's disease and inflammatory bowel diseases are sometimes though to be in this category as tonsillectomy is reported to be effective for their treatment.

PPP is characterized by symmetrical, erythematous, scaly plaques with numerous, sterile nonbacterial, pinpoint pustules restricted to the palms and soles. PPP is known to be a typical tonsillar focal disease, because a dramatic effectiveness of tonsillectomy for improvement of the skin lesion has been shown in over 80% of PPP patients in previous reports (table 1).

IgAN is the most common form of glomerulonephritis characterized by glomerular IgA-immune complex deposits. 30-40% of the patients progress to renal failure and require renal replacement therapy at around 20 years after developing the disease. Tonsillitis often induces exacerbation of hematuria and/or proteinuria. Therefore, IgAN is known to be a typical tonsillar focal disease. Table 2 shows results from other studies on the clinical outcome of tonsillectomy in IgAN patients. Every study with an observation period of over 5 years reported that clinical remission and renal survival rates are better in the tonsillectomy group than in the non-tonsillectomy group. Recently, tonsillectomy combined with steroid pulse therapy has been reported to be more effective and has thus become the standard treatment for IgAN in Japan.

Table 1. Effects of tonsillectomy for PPP

[image: Img]

The characteristics of tonsillar mononuclear cells (TMC) taken from cases with tonsillar focal diseases are as follows:

1 The numbers of CD25 or HLA class II-positive T cells increased in tonsils from PPP patients. The expression of CTLA-4 mRNA, a co-stimulatory molecule inhibiting T cell activation, decreased and the expression of Smad7 mRNA and protein, an inhibitor of TGF-β signaling, increased in tonsillar T cells from PPP patients. These data suggest that tonsillar T cells may be more activated in PPP patients and that CTLA-4 and Smad7 may take part in the activation of tonsillar T cells [1].

2 Expressions of the skin homing receptor CLA, CC chemokine receptor 6 (CCR6) and β1-integrin in PPP patients and of T cell receptor (TCR) V beta 6 and CXCR3 in IgAN patients were significantly increased on both tonsillar and peripheral T cells. In vitro stimulus with α-streptococcal antigens or Haemophilus parainfluenzae antigens significantly enhanced the expression on tonsillar T cells from PPP and IgAN patients (fig. 1). The expressions on peripheral T cells decreased after tonsillectomy in PPP and IgAN patients. In the PPP skin or IgAN renal lesions, E-selectin (ligand of CLA), CCL20 (ligand of CCR6), vascular cell adhesion molecule-1 (ligand for β1-integrin) and IP-10 (ligand of CXCR3) were highly expressed. These data suggest that tonsillar T cells from PPP and IgAN patients show a hyper-immune response to α-streptococci or H. parainfluenzae, resulting in increased expressions of CLA, CCR6 and TCRV beta 6. Such T cells recruit to PPP skin lesions or the glomerulus in IgAN through the blood circulation, resulting in tissue damage [2-5].

3 In IgAN, in vitro stimulation with CpG-oligode-oxynucleotides (CpG-ODN), which consists of specific 6-base sequences commonly observed in bacterial and virus DNAs, significantly enhanced the production of IgA, IFN-γ and B cell activation factor (BAFF) of TMC. IFN-γ stimulation also significantly enhanced the BAFF production of TMC (fig. 2). These data suggest that a hyper-immune response to microbial DNA may lead to hyperproduction of BAFF upregulated by IFN-γ of TMC, resulting in the hyperproduction of IgA in IgAN patients [6].

Table 2. Clinical outcome of tonsillectomy in IgAN patients

[image: Img]

On the basis of our data, we now propose the pathogenesis of tonsillar focal diseases to be as follows (fig. 3): The healthy human, because of his immunological tolerance, does not show an immune response to indigenous organisms such as a-streptococci, H. parainfluenzae or microbial DNA. However, since patients with tonsillar focal diseases may have a derangement of this immunological tolerance, TMC shows a hyper-immune response to such organisms. Thus, tonsillar T cells expressing homing receptors to skin and kidney are activated and move into the blood circulation, resulting in recruitment to PPP skin lesions and IgAN glomeruli. Moreover, tonsillar B cells produce high amounts of IgA autoantibody, resulting in deposition of the IgA immune complex in the IgAN glomerulus.

[image: Img]

Fig. 1. Changes in expressions of CLA, CCR6 and TCRV beta 6 on tonsillar T-cells stimulated with α-streptococcal and H. parainfluenzae antigens in vitro. The numbers of CLA and CCR6-positive tonsillar T cells significantly increased by stimulation of S. mitis in PPP patients, but the percentages did not change in recurrent tonsillitis (RT) patients. Similarly, the number of TCRV beta 6-positive tonsillar T cells significantly increased by stimulation of H. parainfluenzae in IgAN patients, but did not change in RT patients.
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Fig. 2. Production of IgA (a) and BAFF (b) stimulated with CpG-ODN, and BAFF (c) stimulated with IFN-γ by tonsillar mononuclear cells (TMC).The IgA and BAFF production by TMC with stimulation of CpG-ODN was significantly higher in IgAN patients than in non-lgAN patients. BAFF production by TMC with stimulation of IFN-γ was also significantly higher in IgAN patients than in non-lgAN patients.
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Fig. 3. Pathogenesis of tonsillar focal diseases.
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Abstract

The palatine and nasopharyngeal tonsils (adenoids) are lymphoepithelial tissues located in strategic anatomical areas of the oral pharynx and nasopharynx. These immunocompetent tissues represent the first line of defense against ingested or inhaled foreign proteins such as bacteria, viruses, or food antigens. Accompanying the advances being made in the field of medicine today, the role of the tonsils in immunocompetence is becoming extremely important. Upper respiratory tract infections such as acute otitis media, acute rhinosinusitis and acute pharyngo-tonsillitis are diseases that occur with extremely high frequency, and the antimicrobial agents used to treat these diseases account for a large proportion of health care costs. The increasingly refractory nature of upper respiratory tract infections caused by drug-resistant bacteria has become a major worldwide concern. The elucidation of the immune functions of the tonsils and mucosal membranes of the upper respiratory tract is considered to have important significance. The tonsils are also considered to play an important role as one of the causes of sleep apnea syndrome, and have been reported to be intimately involved in the manifestation of IgA nephropathy and palmoplantar pustulosis, a kind of skin disorder. Interest has continued to grow in this symposium with each session ever since it was first held in Kyoto, Japan in 1987. Since then, the symposium has been held every 3-4 years; in Pavia in 1991, in Sapporo in 1995, in Ghent in 1999, in Wakayama in 2003, and in Siena in 2006. Since the 5th symposium in Wakayama, the topics were extended to mucosal barriers of upper airways including the mucosal immune system, innate immunity, and mucosal vaccine. Recent fine technologies and information on molecular biological approaches for upper airways will continue to advance our understanding of epidemiology, etiology, pathogenesis, diagnosis and management of tonsil-related disorders and various upper respiratory tract infections such as otitis media and rhinosinusitis. Moreover, in the era of drug-resistant microbes, we should exert more effort to develop powerful and effective mucosal vaccines against pathogens in upper airways.
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The palatine and nasopharyngeal tonsils (adenoids) are lymphoepithelial tissues located in strategic anatomical areas of the oral pharynx and nasopharynx. These immunocompetent tissues represent the first line of defense against ingested or inhaled foreign proteins such as bacteria, viruses or food antigens. Accompanying the advances being made in the field of medicine today the role of the tonsils in immunocompetence is becoming extremely important.

Upper respiratory tract infections such as acute otitis media, acute rhinosinusitis and acute pharyngo-tonsillitis are diseases that occur with extremely high frequency, and the antimicrobial agents used to treat these diseases account for a large proportion of health care costs. The increasingly refractory nature of upper respiratory tract infections caused by drug-resistant bacteria has been becoming a major worldwide concern. The elucidation of the immune functions of the tonsils and mucosal membranes of the upper respiratory tract is considered to have important significance.

The tonsils are also considered to play an important role as one of the causes of sleep apnea syndrome, and have been reported to be intimately involved in the manifestation of IgA nephropathy and palmoplantar pustulosis, a kind of skin disorder. Interest has continued to grow in this symposium with each session ever since it was first held in Kyoto, Japan in 1987. Since then, the symposium has been held every 3-4 years, in Pavia in 1991, in Sapporo in 1995, in Ghent in 1999, in Wakayama in 2003, and in Siena in 2006. Since the 5th symposium in Wakayama, the topics were extended to mucosal barriers of upper airways including mucosal immune system, innate immunity, mucosal vaccine, and so on. In every symposium, a prestigious scientific committee and faculty of invited speakers and young scientists treated the main topics in different areas and have brought a tremendous achievement to this field.

Topics in Microbiology of Upper Airways

Bacterial Density of Streptococcus pneumoniae in the Nasopharynx of Children

The nasopharyngeal bacterial flora establishes during the first year of life in children [1-3]. The nasopharynx is then densely colonized with a broad array of microorganisms including commensal bacteria as well as potential pathogens. S. pneumoniae is one of the normal inhabitants in the human nasopharynx and also becomes a causative pathogen responsible for upper respiratory infections (URIs) including acute otitis media (AOM) and acute rhinosinusitis (ARS). S. pneumoniae colonizes as many as 54% of children by 1 year of age [2]. However, the colonization with pneumococci is asymptomatic in most cases. When the mucosal defence is deteriorated by viral infections, the pathogen may invade adjacent sites such as middle ear cavity or paranasal sinuses causing AOM or ARS, respectively. The presence of S. pneumoniae in the nasopharynx will be dramatically changed during the clinical course of URIs. An increase of pneumococci and a parallel decrease of commensal flora in the nasopharynx are found during episodes of AOM among children younger than 3 years of age [4]. In addition, pneumococcal colonization causes horizontal spread of this pathogen in children attending day-care centers and among siblings. Although a few data are available on age-related changes of pneumococcal colonization and serotype distribution of S. pneumoniae among healthy children, quantitative changes in bacterial load may reflect the maintenance of nasopharyngeal colonization with pneumococci and the development of URIs.

We investigated the differences of nasopharyngeal density of S. pneumoniae between children with URIs and healthy children. In this study, not only the detection rates of S. pneumoniae but also the density of S. pneumoniae in the nasopharynx was increased in children with URIs (fig. 1). Faden et al. [4] reported the increasing prevalence of causative pathogens in the nasopharynx during episodes of AOM. S. pneumoniae carriage during healthy conditions was reported to be lower at 13-43% compared to those at 97-100% during pneumococcal AOM episodes. The heavy colonization by potential pathogens in the nasopharynx is associated with the high incidence of AOM among children.

Thus, quantitative changes in nasopharyngeal colonization by pneumococci would reflect a development of URIs.
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Fig. 1. Differences in nasopharyngeal colonization of pneumococci between the healthy group and the infection group. ** p < 0.01 and * p < 0.05 by Fisher's exact test.

Distribution of Fibronectin-Binding Protein Genes and Streptococcal Pyrogenic Exotoxins Genes among Streptococcus pyogenes in Japan

S. pyogenes is a major etiological agent causing various infectious diseases among both noninvasive diseases such as acute otitis media (AOM) and pharyngo-tonsillitis and invasive diseases such as toxic shock syndrome, bacteremia, arthritis, rheumatic fever, and necrotizing fasciitis [5]. Although S. pyogenes has long been considered an extracellular pathogen that adheres to human mucosal epithelium, some isolates possess an invasive capacity for cultured human epithelial cells [6]. Penicillins were reported to fail to eradicate S. pyogenes in up to 30% of patients with pharyngo-tonsillitis. Intracellular localization of S. pyogenes is a good explanation for the antimicrobial treatment failures of S. pyogenes infections [7].

Surface proteins have been considered as virulence factors of S. pyogenes and more than a dozen surface proteins may be involved in adherence and intracellular invasion of this pathogen. Fibronectin-binding proteins encoded by prtF1 and prtF2 genes have been shown to be important adhesins for binding to the extracellular matrix of respiratory epithelial cells that result in promoting entry of S. pyogenes into the cells. Although the prtF1 gene was shown to be prevalent among S. pyogenes strains persisting among asymptomatic carriers, a recent study showed no association between the prtF1 gene and source of isolates such as invasive disease and throat swabs from asymptomatic carriers. In Japan, about 77.3% of S. pyogenes isolates from throat swabs of patients with pharyngitis were reported to harbor the prtF1 gene. Prevalence of the prtF2 gene was also not different among strains from both sources. Streptococcus pyrogenic exotoxins, a family of highly mitogenic proteins encoded by spe genes, were secreted by a vast majority of S. pyogenes, have very potent activities as super antigens, and play key roles in the disease manifestation [8].

Binding to extracellular matrix proteins supports the persistent colonization of S. pyogenes on mucosal surfaces. The prtF1 gene was highly identified at 77.3% in strains from patients with pharyngitis [8]. The proportion of isolates carrying the prtF1 gene is higher among strains from noninvasive infections than strains from invasive infections in our study (table 1), although the prevalence of isolates with prtF1 gene among strains from invasive infections varied between 50 and 65% in other studies. In contrast, the carriage rate of the prtF2 gene was comparable to the proportion generally reported by other studies. The isolates carrying prtF1 and prtF2 genes simultaneously were prevalent among strains from noninvasive infections than strains from invasive infections. The genomic analysis for prtF1 and prtF2 genes showed that both genes inherited either within a potential pathogenicity island in the serotype M 12 or at another loci of the genome of serotypes M3 and M18 as a potential consequence of genome-scale recombination events. The isolates with prtF1 gene form noninvasive infections had more repeats than the isolates from invasive infections. However, the repeat numbers in the prtF1 gene was unrelated to the ability to bind fibronectin. Repeat variations may alter S. pyogenes to escape the immune system during binding to epithelial cells such as the repeat variations in M-protein of emm type 6. Furthermore, S. pyogenes isolates harboring speA, and speZ were more frequent among strains without prtF1 and prtF2 genes, as opposite of speC. The streptococcal pyrogenic exotoxins cause potent inflammatory responses and tissue damage. The speA or smeZ were considered to be correlated with the development of severe complications of diseases. In contrast, there is no difference regarding the distribution sil gene among prtF1- and prtF2-positive isolates. These finding suggested that the prtF1 and prtF2 genes may mainly contribute to binding of S. pyogenes to the extracellular matrix of host cell rather than disease complications. Although a previous study supported that internalization has a potential role in the early stages of invasive diseases, recent studies have demonstrated that invasive isolates internalized less efficiently than strains derived from patients with skin or throat infections. However, the biological significance of internalization of S. pyogenes is not clear. The strains bearing prtF1 and/or prtF2 gene might be better colonizers of the human host.

Internalization of Nontypeable Haemophilus influenzae into Epithelial Cells Plays an Important Role in Prolonged and Recurrent Respiratory Infections

H. influenzae is a common commensal organism of the human nasopharynx [9, 10]. The bacterium also becomes an important causative pathogen for both localized and systemic invasive infectious diseases [11]. Nonencapsulated, nontypeable H. influenzae (NTHi) accounts for the majority of localized infectious disease including otitis media, sinusitis, bronchitis, and conjunctivitis, while encapsulated serotype B strains are responsible for over 95% of invasive diseases such as septicemia and meningitis [12, 13].

It is widely recognized that the diseases caused by H. influenzae begin with the colonization on the nasopharyneal epithelium followed by either contiguous spread within the respiratory tract or invasion of the bloodstream. Although several factors are responsible for nasopharyngeal colonization, the characteristics of H. influenzae that promote its survival in the nasopharynx remain poorly defined. Intimate association of NTHi with respiratory tract epithelia might be a necessary prerequisite factor for infection. Following their adhesion onto epithelial cells, some NTHi can internalize into epithelial cells in vitro, although the pathogen has been traditionally regarded as an extracellular bacterium [14, 15]. The ability of NTHi to internalize into epithelial cells by micropinocytosis has been reported [16-18]. In addition, NTHi adheres to and enters into the human bronchial epithelial cells via the interaction of lipo-oligosaccharides with platelet-activating factor [19]. Furthermore, NTHi resides and multiplies intracellularly in macrophage-like cells found in human adenoid tissue [20].

The relatively high frequency of persistent infections, occurring in spite of intensive therapy, would be consistent with the notion that NTHi could facultatively exist intracellularly and thereby evade both host defenses, in particularly circulating antibodies, and the effects of antibiotic treatment. Although most ß-lactams are sensitive to extracellular bacterium, these antimicrobial reagents do not transport into the cytoplasm [15]. Azithromycin shows better phagocytic penetration and transport into cells [21-23]. Thus, the antibiotic azithromycin still remains attractive for the treatment of intracellular pathogens like NTHi.

Table 1. Prevalence of fibronectin-binding protein genes depending on the source of the isolates
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We attempted to gain insight into the mechanisms by which H. influenzae attaches to and persists within the nasopharynx. We examined the interactions between clinical isolates of H. influenzae from acute otitis media (AOM) patients and cultured human epithelial cells. In the process, we evaluated the invasion and transcytosis of NTHi into human epithelial cells and also used in vitro adherence and internalization models to study the bacteriological efficacy of azithromycin against NTHi under a variety of conditions. A small number of NTHi were capable of entering into the epithelial cells. Pictures taken via SEM, TEM and CLSM showed internalization of NTHi into epithelial cells by the process of micropinocytosis (fig. 2). The number of surface antigens associated with the adherence of NTHi to epithelial cells has been reported, however, less information is available concerning changes in antimicrobial susceptibilities relative to the adherence of bacteria to the epithelial cells. Although ceftriax-one, which is frequently prescribed for treatment of respiratory tract infections, has been shown to exhibit bactericidal efficacy against NTHi in vitro, the antimicrobial reagent could not kill the NTHi associated with HEp-2 cells (fig. 3a, 4). In contrast to these antibiotics, azithromycin can kill both cell-associated and planktonic NTHi (fig. 3b, 4). The following two probabilities can help explain how NTHi evades antimicrobial killing.

Our study showed a wide spectrum in the level of NTHi adherence, internalization and penetration. The possibility that NTHi could enter mammalian cells and thereby escape the local immune system suggests that the host cells act as a reservoir for NTHi. This might be a feasible explanation for the recurrent or prolonged clinical course of infections with NTHi that are typical in some patients. Azithromycin showed a marked bacteriological efficacy in that had NTHi adhered to, internalized into, and penetrated through cultured human epithelial cells. These data suggested that azithromycin might be therapeutically significant against prolonged respiratory tract infections due to NTHi.

Novel Scoring System for the Management of Acute Pharyngo-Tonsillitis [24]

Sore throat is one of the commonest respiratory symptoms in general practice and the vast majority of adults presenting sore throat have acute pharyngitis. Acute tonsillitis also accompanies acute pharyngitis and is obvious from the typical appearance of the tonsils as crypts studded with purulent material or purulent exudations covering the palatine tonsils [26, 27].
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Fig. 2. Interaction of NTHi with HEp-2 cells evaluated by scanning electron microscopy, transmission electron microscopy, and confocal laser scanning microscopy. a, b Scanning electron microscopy. c Transmission electron microscopy. d Confocal laser scanning microscopy.

The management of acute pharyngo-tonsillitis is an important issue for quality of care because this infectious disease is frequent in the outpatients setting. Most cases are caused by viral infections and are self-limiting only by symptomatic treatment. Approximately 5-15% of cases in adults are caused by S. pyogenes and the patients are prescribed antimicrobial agents. In contrast to the rationale of managements for pharyngo-tonsillitis, antibiotics are actually prescribed to a majority of adult patients at approximately 75% [25]. The best way to manage adult patients with pharyngotonsillitis is still controversial among countries. Optimal management depends on both the clinical likelihood of infections with S. pyogenes and the relative importance assigned to the criteria to avoid overuse and/or underuse of antibiotics to prevent complications. It is important to develop a clinical scoring system that is easy to use and to assess accurate clinical features of acute pharyngo-tonsillitis with special emphasis on infections with S. pyogenes in adults [26, 27].
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Fig. 3.a Bacteriological effects of antimicorbial agaents on NTHi interacted with HEp-2 cells and planktonic organism. a Ceftriaxone (2 x MIC). b Azithromycin (1 x MIC).
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Fig. 4. Morphological changes of NTHi adhered to and internalized into HEp-2 cells after the treatment with antimicrobial agents. Upper picture: ceftriaxone (CTRX); lower picture: azithromycin (AZM).

We organized a nationwide prospective surveillance study group (Pharyngo-tonsillitis Study Group: PhaTONS) in Japan during 2004 to 2005. The aims of this prospective study were to evaluate the causative pathogens of adult acute pharyngo-tonsillitis in comparison with clinical features. An appropriate scoring system was also developed and applied for evaluating severities and clinical course of acute pharyngotonsillitis.

Determinations of infections due to S. pyogenes have been an important issue for studying acute pharyngo-tonsillitis. Several clinical findings have a discriminative value in distinguishing S. pyogenes from other causes of acute pharyngotonsillitis. The ability of experienced physicians to predict positive throat cultures of S. pyogenes is moderate with estimated sensitivity and specificity in the range of 55-74 and 58-76%, respectively. In an attempt to improve clinical sensitivity and specificity, investigators have developed clinical decision rules based on constellation of physical signs and symptoms. The Centor score has been the most reliable predictor for estimating the likelihood of infections of S. pyogenes in a patients presenting with sore throat [27]. The score is calculated by determining how many of the following four clinical features are present: history of fever, tonsillar exudates, anterior cervical adenopathy, and absence of cough. In the usual clinical setting, the majority of primary care physicians prescribe antimicrobial agents and painkillers based on the severity of illness. Although the Center score is useful to infer S. pyogenes, the score is not valuable for diagnosis of the severity of the illness. A rapid antigen detection kit for S. pyogenes using a latex agglutination method is also applied to determine infections with S. pyogenes. The test showed a negative predicting value at 95% and a relatively lower positive predicting value at 62%. There has been a general consensus that negative rapid antigen tests for S. pyogenes GAS (group a Streptococcus) should be confirmed by the culture test. However, recent guidelines have suggested that confirmation of negative rapid antigen test results for S. pyogenes GAS in adults is either not necessary or only needed if the sensitivity of the rapid antigen test is <80%. The rapid antigen test has a lower sensitivity compared to a well-performed culture. Therefore, the importance of rapid identification of S. pyogenes is still controversial.

Table 2. A Clinical scoring system for acute pharyngo-tonsillitis
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We applied a scoring system based on symptoms and clinical findings to diagnose the severity of acute pharyngo-tonsillitis (table 2). The scoring system reflected that severities of illness correlated well with number of WBCs and CRP levels. Although we could not find any correlations between identification of S. pyogenes detected in 13.6% and severity of disease, identification of S. pyogenes clearly correlated with number of WBCs (fig. 5) and CRP levels (fig. 6). Regarding antibiotic treatment, it is important to discriminate causative agents such as bacterial and/or virus infection in acute pharyngo-tonsillitis. However, it is sometimes difficult to discriminate them in the usual clinical setting. The current study was also designed to evaluate correlation among clinical parameters such as clinical scores, WBC, and CRP. Viruses were identified in only 21 (9.8%) patients and there was no correlation between identification of viruses and number of WBCs or CRP levels. In contrast, the number of total WBCs and the CRP levels at the first visit were significantly higher in cases with S. pyogenes, indicating the importance of S. pyogenes as the causative pathogen for acute pharyngo-tonsillitis. Thus, the clinical scoring system and blood test could discriminate the possible bacterial infections from virus infections. The current findings strongly suggest that the clinical scoring system will be valuable to determine the severity of the disease.
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Fig. 5. Correlation between number of white blood counts and PhaTONS score.
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Fig. 6. Correlation between serum levels of CRP and PhaTONS score β.

Tonsillar Focal Infections: An Autoimmune Disease Related to Tonsils

Pustulosis palmaris et plantaris (PPP) is an intractable chronic disease of the skin that causes pustules, erythema, and cornification of the palms of the hands and the soles of the feet. Andrews and colleagues first reported the success of tonsillectomy in treating PPP in 1935. The effectiveness of tonsillectomy on this skin disease has since been reported, and this procedure has become the first-line of therapy for PPP in Japan [28-31]. Based on those findings, many studies proposed focal tonsillar infection in the pathogenesis of PPP. However, a definite conclusion on the immunologic mechanism by which the tonsillar infection causes skin eruption on the hands and feet has yet to be clarified.

Table 3. Pathogens identified in PhaTONS study
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Recent progress in molecular immunology has shown evidence on the close relationship between oral cavity infections and chronic systemic diseases. This relation has been explained mainly by molecular mimicry between bacterial and host antigens. Heat shock protein (HSP) is one of the most possible candidates for cross-reactivity and immunologic response in chronic inflammatory diseases.

HSPs exist both in prokaryotic and eukaryotic cells, and physical as well as chemical stress induces their expression in order to protect the cells from lethal damage. Protein structure is highly conserved between different species and microbial flora or pathogenic bacteria in the oral cavity are also shown to have HSPs. The amino acid sequence of HSP65 (GroEL) from Porphyromonas gingivalis, Gram-negative anaerobic bacilli residing in the oropharynx, shows a 49% identity to that of human HSP60 [32]. Bacterial HSPs have a highly immunogenic potential to provoke T cell activation and antibody production [33]. The antibodies and T cells against bacterial Hsp60 and Hsp70 also recognize mammalian Hsp60 and Hsp70, respectively, as a result of cross-reactivity [34]. Activation of T cells and anti-Hsp antibodies may cause inflammatory reactions and injury of tissues. Therefore, Hsp60 and Hsp70 have been implicated in the pathogenesis of a number of autoimmune diseases and inflammatory conditions such as Takayasu's arteritis, Kawasaki disease, atherosclerosis, and chronic arthritis.

We developed an experimental animal model for PPP disease [35, 36]. SCID mice were transplanted with skin grafts and tonsillar/blood lymphocytes from PPP patients or control groups. In this model, it is feasible to investigate the role of various parameters on the pathogenesis of PPP including origin of lymphocytes, interaction between lymphocytes, and skin grafts or external antigenic stimulus (fig. 7).
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Fig. 7. Establishment of human lymphocyte/PPP skin/SCID mouse chimeras. a Final view of skin-grafted SCID mouse after exposure of skin-graft outside. b SCID mice groups developed in experiment 1. TL = The group of mice transplanted with tonsillar lymphocytes and skin grafts harvested around the PPP lesions (PPP skin); PBL = the mice group transplanted with peripheral blood lymphocytes and PPP skin; PBS = the control group with PBS injection and PPP-skin grafting. c SCID mice groups developed in experiment 4; PPP-TL = the mice group transplanted with tonsillar lymphocytes (TL) of PPP patients with/without HSP60 injection; PPP-PBL =: the mice group transplanted with peripheral blood lymphocytes of PPP patients + HSP60 injection; OSAS-TL = the mice group transplanted with TL of OSAS patients + HSP60 injection.

By using that model, we showed that the main source of CD4+ lymphocytes in skin lesions would be palatine tonsil tissue (fig. 8a). Our results are also consistent with those in the previous study of SCID mice model. Takahara et al. [37] displayed expansion of T cell nodules in tonsillar tissues of PPP patients compared with OSAS. These findings indicate the role of the tonsils as secondary lymphoid organs in the immune response related to PPP and may explain the improvement of skin lesions after tonsillectomy in PPP patients.

Previously, the expression level of HSP60 was reported to increase in skin and mucosal lesions of SLE and Behçet's disease, although HSP60 is expressed to some degree in normal skin or mucous membranes of the oral cavity. In this study, we also found a strong expression of HSP60 in the epidermal layer of skin lesions from PPP patients, which implied the role of HSP in the pathogenesis of disease (fig. 8b). We observed that anti-HSP65 antibody levels had a nonsignificant tendency to be higher in sera of SCID mice grafted with skin and tonsillar lymphocytes of PPP patients than those grafted with skin and blood lymphocytes. These findings imply that HSP65 antigen expressed by various microbial agents including intraoral flora or pathogens may serve as an antigenic stimulus for T cells of tonsil in PPP. Concerning the relationship between HSPs and PPP, only a few studies exist in the literature. Izaki et al. [38] showed significantly high anti-HSP65 IgG levels in sera of PPP patients with tonsillar or periodontal infection. Another study also observed similar findings and a decrease in anti-HSP65 antibody levels after the treatment of periodontal infection in PPP patients [39].
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Fig. 8.a Immunohistochemical analysis of grafts of TL/PPP skin/SCID mice; CD4+T lymphocytes infiltrated the area around papillary dermis in great numbers. X400. b Diffuse cytoplasmic immunoreactivity of basal and supra basal keratinocytes with human HSP60 in the skin graft. X400.

Interestingly we found that anti-HSP65 antibody levels in the serum significantly correlated with CD4+ cell infiltration in the skin grafts of TL/PPP skin SCID mice. Furthermore, anti-HSP65 antibody levels showed close correlation to IL-6 and IFN-γ levels in sera of the same SCID mice group. These results are in accordance with immunologic characteristics of HSP, which are potent activators of the innate immune system and are capable of inducing the production of pro-inflammatory cytokines. All these findings indicate the active role of anti-HSP65 antibodies in the inflammation process of PPP.

Finally, it is important to clarify whether self HSP60 plays a role as an antigenic target in PPP. When we injected recombinant human HSP60 in SCID mice transplanted with TL, anti-HSP65 antibody levels were significantly higher compared to the control group without the HSP60 stimulation. These findings may indicate that preactivated tonsillar lymphocytes against bacterial HSP65 could recognize human HSP60 as the same target and shows a reaction as anti-HSP65 antibody production in PPP. Moreover, anti-HSP65 antibody levels were also significantly higher in the group of mice transplanted with tonsillar lymphocytes of PPP patients than those of OSAS patients. These data support our hypothesis that tonsillar lymphocytes but not blood lymphocytes might have been prestimulated with HSP65 from oral bacteria in PPP patients.

In conclusion, we demonstrated that tonsillar lymphocytes have been sensitized by HSP65 from oral bacteria to produce antibodies. Furthermore, we found that human HSP60 was also able to trigger the immune response of these lymphocytes against bacterial HSP65, which may indicate immune cross-reactivity between HSP60/65 in PPP. Future studies focused on cellular and humoral immune responses to specific epitopes of HSP60 and HSP65 would be essential to clarify the exact pathogenesis of PPP.

Conclusions

Recent fine technologies and information on molecular biological approaches for upper airways infections will continue to advance our understanding of the epidemiology, etiology, pathogenesis, diagnosis and management of tonsil-related disorders and various upper respiratory tract infections such as otitis media, rhinosinusitis and pharyngo-tonsillitis. Moreover, in the era of drug-resistant microbes, we should exert more effort to develop powerful and effective mucosal vaccines against pathogens in upper airways. I sincerely hope that the International Symposium on Tonsils and Mucosal Barriers of the Upper Airways will forward a great breakthrough on the pathogenesis of various diseases of the upper airways and contribute tremendously to the development in the prevention, diagnosis and treatment of infectious diseases.

References

1 Ogami M, Hotomi M, Togawa A, Yamanaka N. A comparison of conventional and molecular microbiology in detecting differences in pneumococcal colonization in healthy children and children with upper respiratory illness. Eur J Pediatr 2010;169:1221-1225.

2 Faden H, Duffy L, Williams A, et al: Epidemiology of nasopharyngeal colonization with non typeable Haemophilus influenzae in the first two years of life. J Infect Dis 1995;172:132-135.

3 Faden H, Stanievich J, Brodsky L, et al: Changes in nasopharyngeal flora during otitis media of childhood. Pediatr Infect Dis J 1990;9:623-626.

4 Faden H, Waz MJ, Bernstein JM, et al: Nasopharyngeal flora in the first three years of life in normal and otitis-prone children. Ann Otol Rhinol Laryngol 1991;100:612-615.

5 Hotomi M, Billal SD, Togawa A, et al: Distribution of fibronectin -binding genes (prtF1 and prtF2) and streptococcal pyrogenic exotoxin genes (spe) among Streptococcus pyogenes in Japan. J Infect Chemother 2009;15:367-373.

6 Bisno AL, Brito MO, Collins CM: Molecular basis of group A streptococcal virulence. Lancet Infet Dis 2003;3:191-200.

7 Hanski E, Caparon M: Protein F, a fibronectin-binding protein, is an adhesion of the group A streptococcus Streptococcus pyogenes. Proc Natl Acad Sci USA 1992;89:6172-6176.

8 Schmitz FJ, Beyer A, Charpentier E, et al: Toxin-gene profile heterogeneity among endemic invasive European group A streptococcus isolates. J Infect Dis 2003;188:1578-1586.

9 Hotomi M, Arai J, Billal SD, et al: Non-typeable Haemophilus influenzae isolated from intractable acute otitis media internalized into cultured human epithelial cells. Auris Nasus Larynx 2010;37:137-144.

10 Faden H, Duffy L, Williams A, Krystofik DA, Wolf J: Epidemiology of nasopharyngeal colonization with nontypeable Haemophilus influenzae in the first 2 years of life. J Infect Dis 1995;172:132-135.

11 Turk DC: The pathogenicity of Haemophilus influenzae. J Med Microbiol 1982;18:1-16.

12 Murphy TF, Apicella MA: Nontypeable Haemophilus influenzae: a review of clinical aspects, surface antigens and the human response to infection. Rev Infect Dis 1987;9:1-15.

13 Murphy TF: Respiratory infections caused by nontypeable Haemophilus influenzae. Curr Opin Infect Dis 2003;16:129-134.

14 St Geme JW III, Falkow S: Haemophilus influenzae adhered to and enters cultured human epithelial cells. Infect Immun 1990;58:4036-4044.

15 St Geme JW III: Nontypeable Haemophilus influenzae disease: epidemiology pathogenesis and prospects prevention. Infect Agents Dis 1993;2:1-16.

16 St Geme JW III, Falkow S: Loss of capsule expression by Haemophilus inlufenzae type b results in enhanced adherence to and invasion of human cells. Infect Immun 1991;59:1325-1333.

17 Ahren IL, Williams DL, Rice PJ, Forsgren A, Riesbeck K: The importance of a β-glucan receptor in the nonopsonic entry of nontypeable Haemophilus influenzae into human monocytic and epithelial cells. J Infect Dis 2006;184:150-158.

18 Ketterer MR, Shao JQ, Hornick DB, Buscher B, Bandi VK, Apicella MA: Infection of primary human bronchial epithelial cells by Haemophilus influenzae: macropinocytosis as a mechanism of airway epithelial cell entry. Infect Immun 1999;67:4161-4170.

19 Swords WE, Ketterer MR, Shao J, Campbell CA, Weiser JN, Apicella MA: Binding of the non-typeable Haemophilus influenzae lipooligosaccharide to the PAF receptor initiates host cell signalling. Cell Microbiol 2001;3:525-536.

20 Forsgren J, Samuelson A, Ahlin A, Jonasson J, Rynnel-Dagoo B, Lindberg A: Haemophilus influenzae resides and multiplies intracellularly in human adenoid tissue as demonstrated by in situ hybridization and bacterial viability assay. Infect Immun 1994;62:673-679.

21 Wildfeuer A, Laufen H, Zimmermann T: Uptake of azithromycin by various cells and its intracellular activity under in vitro conditions. Antimicrob Agents Chemother 1996;40:75-79.

22 Lode H: The pharmacokinetics of azithromycin and their clinical significance. Eur. J. Clin Microbiol Infect Dis 1991;10:808-812.

23 Alder JD, Ewing PJ, Nilius AM, Mitten M, Tovcimak A, Oleksijew A, Jarvis K, Paige L, Tanaka SK: Dynamics of clarithromycin and azithromycin efficacies against experimental Haemophilus influenzae pulmonary infection. Anti-microb Agents Chemother 1998;42:2385-2390.

24 Suzumoto M, Hotomi M, Billal SD, Fujihara K, Harabuchi Y, Yamanaka N: A scoring system for management of acute pharyngo-tonsillitis in adults. Auris Nasus Larynx 2009;36:314-320

25 Bisno AL, Gerber MA, Gwaltney JM, Kaplan EL, Schwartz RH. Practice guidelines for the diagnosis and management of group A streptococcal pharyngitis. Clin Infect Dis 2002;35:113-125.

26 Breese BB: A simple scorecard for the tentative diagnosis of streptococcal pharyngitis. Am J Dis Child 1977;131:514-517.

27 Center RM, Witherspoon JM, Dalton HP, Brody CE, Link K: The diagnosis of strep throat in adults in the emergency room. Med Decis Making 1981;1:239-249.

28 Hayashi M, Fujihara K, Beder LB, et al: Pathogenic role of tonsillar lymphocytes in associated with HSP60/65 in pustulosis palmaris et plantaris. Auris Nasus Larynx 2009;36:578-585.

29 Yokoyama M, Hashigucci K, Yamasaki Y: Effect of tonsillectomy in patients with pustulosis palmaris et plantaris. Acta Otolaryngol 2004;124:1109-1110.

30 Kuki K, Kimura T, Hayashi Y, Tabata T: Focus tonsils and skin diseases with special reference to palmoplantar pustulosis. Adv Otorhinolaryngol 1992;47:196-202.

31 Yamanaka N, Shido F, Kataura A: Tonsillectomy-induced changes in anti-keratin antibodies in patients with pustulosis palmaris et plantaris: a clinical correlation. Arch Otorhinolaryngol 1989;246:109-112.

32 Hotokezaka H, Hayashida H, Ohara N, et al: Cloning and sequencing of the groESL homologue from Porphyromonas gingivalis. Biochim Biophys Acta 1994;1219:175-178.

33 Zugel U, Kaufmann SH: Immune response against heat shock proteins in infectious diseases. Immunobiology 1999;201:22-35.

34 Kiessling R, Gronberg A, Ivanyi J, et al: Role of hsp60 during autoimmune and bacterial inflammation. Immunol Rev 1991;121:91-111.

35 Yamanaka N, Yamamoto Y, Kuki K: Engraftment of tonsillar mononuclear cells in human skin/SCID mouse chimera - validation of a novel xenogeneic transplantation model for autoimmune diseases. Microbiol Immunol 2001;45:507-514.

36 Yamamoto Y, Kuki K, Hayashi Y, Yamanaka N: A study of the pathogenesis of tonsillar focal infection transplantation of human tonsillar lymphocytes and human skin into SCID mice. Nippon Jibiinkoka Gakkai Kaiho 2000;103:796-802.

37 Takahara M, Kishibe K, Nozawa H, Harabuchi Y: Increase of activated T-cells and up-regulation of Smad7 without elevation of TGF-beta expression in tonsils from patients with pustulosis palmaris et plantaris. Clin Immunol 2005;115:192-199.

38 Izaki S, Goto Y, Kaburagi Y, Kitamura K, Nomaguchi H: Antibody production to heat shock proteins with Mr 65 kD (HSP65) in cutaneous inflammation: a possible relation to focal infection. Acta Otolaryngol Suppl 1996;523:197-200.

39 Ishihara K, Ando T, Kosugi M, et al: Relationships between the onset of pustulosis palmaris et plantaris, periodontitis and bacterial heat shock proteins. Oral Microbiol Immunol 2000;15:232-237.

Noboru Yamanaka, MD, PhD
Department of Otolaryngology,
Head and Neck Surgery, Wakayama Medical University
811-1 Kimiidera
Wakayama 641-8509 (Japan)
 Tel.+81 73 441 0651, E-Mail ynobi@wakayama-med.ac.jp


OEBPS/Images/Karger.jpg
K. /\RG ER 5 feoum s London Hewiofk New Deln Esngiok
o Beijing - Tokyo + Kuaia Lumpur - Singapom - Sydney






OEBPS/Images/AOR201107200I_F01.jpg





OEBPS/Images/cover.jpg
Editor: G, Randolph_
Vol.72






OEBPS/Images/AOR2011072006_T02.jpg
Clinkcal scores

o 1 2
Symptoms

Difculies i daily lfe notsoannoying  annoying butcanwork  absence from work
Sore thioaswallowing pain discomfort sorebutcanswallow  diffculttoswallow
Fever arsc 376.385°C s6C
Pharyngo-tonsiler findings

Pharyngeal erythema or swelling mid moderate marked

Tonsilo erythema or swelling mild moderate marked

Presence of exudates or plugs ntonsils  none scattered whole tonsil






OEBPS/Images/AOR2011072006_T03.jpg
Pathogens Numbersof solates/cases %
Bacteria 5. pyogenes 29214 136
Haemolytic streptococel 35214 164
BHemolytic steptococcus 6214
Group C streptococeus a4
Group G sreptococcus 14
S.agalactiae 1214
Hinfluenzze 5214 %3
H.haemolyticus 2214 107
. pruemoniae 1214 51
M. catarthalls a4 37
S.aureus 71214 32
Others 13214 61
Virus ‘Adenovirus 107205 a9
nfluenza virus 6205 29
RS virus 21191 10
Human metapneumo virus 13208 62






OEBPS/Images/AOR2011072006_F05.jpg
3000

25000

2000
10000

e

s000

SN0

5

Clinical scores






OEBPS/Images/AOR2011072006_F06.jpg
8 8 8§

(P 4

Clinicsl scores







OEBPS/Images/AOR2011072006_T01.jpg
Source:

Number of

prtF1 gene

priF2gene
lsoltes.

frequencles of RD2 repeats ol fequendiesof F8RO

repeats

1 s T

invasive 3 2 0 205 1 [

Noninvasive 259 n 10 10 3 o saposw 4 3 8
Total m

56(206%)






OEBPS/Images/AOR2011072006_T01a.jpg
priF 1 and rt 2genes Absent.
bt 1 gene prtF20ene
total frequenciesof RD2 repeats frequendesof FBRD  total
repeats
e 1 2
3% 2 o0 o o 2 o 2054% 662w
3035%) s 1 15 47 %105 1% 39052%
38039%) 1330690%) 45(165%)






OEBPS/Images/AOR2011072006_F07.jpg
PePFELHSP) roup

OSASTLHSPED(H roup






OEBPS/Images/AOR2011072006_F08.jpg





OEBPS/Images/AOR2011072006_F02.jpg





OEBPS/Images/AOR2011072006_F03.jpg
IHWW

w

3
* s

H 3
T ficubaton )






OEBPS/Images/AOR2011072001_T02.jpg
Author  Year Therapy Number Averageof  Clinkaloutcome Remark.
ofcases obsenvation ————————

o dinelrenal
Doy temision % suvhal &

Tomcks 1996 _tonslecomy ) s

Wots 201 wnllecomyawod 191 82 o serm = Lamgdl
s u 3

S 20 wnllecomyeodpibe % 70 7 senmcrs1smod
terd = “
others s 7

[ — ) ) £
other: ) " n

Neh 2004 tonsllectomy R 3
others u W "

Komatsu 2005 tonsilctomy wo e B o
others 13 " &

Myozas 2007 tonllecomy + serodpube 75 60 o ncpody =1
serodpule i »

hen 2007 tonailectomy PR w ) uncprotenday =19
others Bl ) -

“presence o sutisticaldiffeence.






OEBPS/Images/AOR2011072006_F01.jpg
Detaction teaf S praumonie ()

100

Fl

&

W

Halthy Infecton
oo group

Gt

Heathy nfection
o group

Realtms (7).






OEBPS/Images/AOR2011072006_F04.jpg






OEBPS/Images/AOR2011072001_F03.jpg
Hyperactivation of e,
- pinnerpdonon
ey i el

ndigenous bacteia Wove ntoblaod
ercuton

L bmwbumm o

H prainuenzee

T —
“ontonsila T






OEBPS/Images/AOR2011072001_T01.jpg
Auhor  Year  Therapy Number  Obsenvation Disappearance  Improvement
ofcases periog,months _rates % rates %

ono 1977 tonsilectomy. n B s
non-tonsllectomy 24 >3 n 39

Hashiguchi 1992 tonslliectomy 3 129120 55 %

Tabots 1994 tonsllectomy 289 360 E] )

Fuhors 1999 tonsllectomy 181 3144 3 a1
nom-tonsillctomy 77 (median 21) » &

Kdera 2000 tonsilectomy o 3 s )

Vamakia 2004 tonsllectomy 2 [ e
nontonsllectomy 57 18 o 18

Harabuchi 2008 tonsllectomy 103 6-50 (median12) 40 8

Hashimoto 2006 tonsllkctomy 7 >3 0

Fuhara 2009 tonsllkctomy 2 18 El

Vamakia 2009 tonsllectomy 2 w a5
non-tonsilectomy 37 18 15 3

Ourresuts 2010 tonsllectomy 27 2 w0 E)

Disappearance ate=Percentage of the cases n whom skin rash disappeared; Improvement fate =percentage ofthe

casesin whom skin rash was Improved over 50%. %p < 001.






OEBPS/Images/AOR2011072001_F01.jpg
Tonslar
menanucesr
el

1 4

S

Two-color
flow cyometry

W

w0

x

"

st

corseTal

TR beta 6+ Tl

oot

1
/ / /

A

o

e o1
CARC A AR AT
oo ol WD 0 G o

ONosimiston @S @ e






OEBPS/Images/AOR2011072001_F02.jpg
w o
p peoos 5 o
r s b<o01

<005 b
= & aami
. peoss
g §_ os [] :
o o
+° o o w 2 -
wl oo 28 o b
b S 03- o0 8
200 ° °©
g 2
100 ° ? '
o w
o
GGOON -+ - "
- CpG-0DN. - s :
5 TgAN e =
= . T e
e nel






