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Abstract 
Objectives: Chronic tonsillitis represents the most common inflammatory lesions of the pharynx determining numerous local or distant 
evolutive complications. We decided to study the histological and especially immunohistochemical expression of this pathology. 
Material and methods: We have studied 112 surgical samples representing tonsils resected from 56 patients with chronic tonsillitis. 
The tonsillectomies were performed in the ENT Clinic of the Emergency County Hospital of Craiova, between 01.01.2007–31.12.2007. 
The processed histological samples were stained using Hematoxylin–Eosin, light green trichromic and argental impregnation. For the 
immunohistochemical study, we used LSAB method with CD20, CD45 RO, CD68 antibodies in order to reveal and differentiate T- and 
B-lymphocytes and also the macrophages. Results: In all samples, we found hyperplasia and hypertrophy of the lymphoid follicle with 
excessive developing of the clear germinal center as a normal reaction to antigens presence. In some cases, we remarked micro 
hemorrhages and hematic extravasations inside the follicles, probably due to the excessive virulence of the pathogens causing endothelial 
lesions. The conjunctive stroma was enriched in collagen fibbers, in some cases organized in strong fascicles with an obvious tendency to 
divide the tonsils in lobules. The young fibroblastic type cells were numerous. The specific reticulin fibbers had a low representation being 
disorganized. The immunohistochemical study proved that the clear center of the lymphoid follicles was occupied by B-lymphocytes, 
but the T-lymphocytes were present in the cortical region of the follicles, perifollicles and in the surface epithelium. Conclusions: In some 
pathological cases, the predominant cellular population of the clear center was formed by T-lymphocytes. 
Keywords: chronic tonsillitis, immunohistochemistry, tonsil’s hypertrophy. 

 Introduction 

Palatine tonsil belongs to the Waldeyer lymphatic 
ring, lymphoid structure placed at the antigens  
main protruding “gate” into the body, having an 
extremely remarkable role in the antimicrobial defense 
of the body [1]. The palatine tonsils may be the center 
of some acute or chronicle inflammations. Under these 
circumstances, they became hypertrophied and red or 
white-grey false membranes may cover them [2]. 
Tonsillitis is frequently recurrent and rebel to 
antibiotherapy [3]. According to the oropharynx 
obstructive syndrome, five amygdalian hypertrophy 
degrees were described, such as: 

▪ 0 degree – intravelic tonsils; 
▪ Ist degree – slightly hypertrophied tonsils, 25% 

reducing the air flow; 
▪ IInd degree – medial amygdalian hypertrophy,  

25–50% reducing the airflow; 
▪ IIIrd degree – increased amygdalian hypertrophy,  

50–75% reducing the airflow; 
▪ IVth degree – huge amygdalian hypertrophy, 

achieving more than 75% airflow reduction [4]. 
Chronic tonsillitis represent the most frequent 

lesions within pharynx inflammatory pathology  
with multiple complications both local-regional  

(acute median otitis, catarrhal otitis, fibro-adhesive 
otitis, suppurative otitis with hypoacusis, chronic muco-
pruritus rhinitis, sinusitis, ocular and lachrymal 
pathways infections, descending respiratory infections) 

and at the distance (glomerulonephritis, joint rheumatism, 

endocarditis, enteritis, appendicitis, persistent albumin-
uria, etc.) [2, 5–7]. Chronic tonsillitis can be also the 
location of some specific infections such as tuberculosis 
and syphilitic but also maligned lesions [6–7]. 

Anatomopathologically, chronic tonsillitis can be 
described like this: focal tonsillitis, hypertrophic or 
scleroatrophic cazeous cryptic tonsillitis as recurrent 
forms, and simple hypertrophic tonsillitis soft form in 
children and hard form in adults [6]. 

Starting from this dates in the present study we 
suggested to investigate some histological and 
immunohistochemical changes of the lymphoid tissue 
and amygdalian stroma in patients diagnosed with 
chronic amygdalitis who needed amygdalectomy. 

 Material and methods 

Hundred-twelve palatine tonsils resected from  
56 patients aged between three and 40-year-old after 
surgical interventions performed in the ENT Clinic of 
the Emergency County Hospital of Craiova, during 
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01.01.2007–31.12.2007 was available for our study. 
Tonsillectomy and tonsilotomy was imposed in those 
patients as a therapeutic necessity. The biologic material 
was then fixed in neutral formalin solution (pH 7.4) and 
wax embedded; seriate sections were then performed for 
microscopic study. We used Hematoxylin–Eosin stains, 
Gömöri-silver impregnation and light green trichromic 
(Goldner–Szeckely technique) to reveal histological 
changes. For the immunohistochemical study, in the 
present study we used LSAB technique with CD20 
(Monoclonal Mouse Anti-Human CD20cy clone L26, 
DAKO) and CD45 RO (Monoclonal Mouse Anti-
Human CD45, clones 2B11 + PD7/26 DAKO) in order 
to reveal B- and T-lymphocytes and CD68 (Monoclonal 
Mouse Anti-Human CD68, clone PG-M1 DAKO) for 
macrophages revealing. 

 Results 

Immunohistochemical, histological and clinical 
studies revealed multiple changes of the tonsil 
structures, both of the lymphoid and stoma tissue levels. 
Therefore, in children aged between 3 and 10, it was 
clinically revealed the predominance of a simple soft 
amygdalian hypertrophy type tonsillitis where the tonsil 
was increased, pale, soft, friable, depressible when 
touched; microscopically it was revealed the rich 
lymphoid tissue with intense follicular hypertrophy, 
with excessive increase of the germinative clear center 
and the decrease of the follicular cortical, but the 
covering epithelium, capsule and interlobular septae had 
about normal structure (Figure 1). 

In most of the hard chronic tonsillitis, the 
hypertrophic type appeared in adult and elder child, the 
tonsils were hypertrophied, congestioned, with 
diminished mobility in the amygdalian space with 
obvious crypts eliminating spontaneous caseum, but 
also when they were pressed by spatula on the anterior 
pilier. Microscopically, in those cases the lymphoid 
follicles appeared as hyperplasic and hypertrophic with 
excessive development of the germinative clear center 
as a response reaction to the presence of some antigens.  

The histological study using high magnification 
allowed us to highlight the presence of numerous typical 
or atypical mitosis of the cells in the clear germinative 
center of the follicles (Figure 2).  

In other cases we observed the presence of some 
microhemorrhages or subepithelial or in the structure of 
the lymphoid follicles and interfollicular hematic 
extravasates; this aspect can be given by the excessive 
virulence of some pathogenic agents determining 
capillary wall lesions; intima thickening and vascular 
thrombosis lesions. Conjunctive stroma appeared 
enriched of collagen fibbers, here and there organised in 
thick fascicles having the tendency of dividing the tonsil 
in lobules with many fibroblastic type young cells with 
reactional aspect (Figure 3). Reticulin fibbers appeared 
more reduced quantitatively and disorganised as a 
consequence of the fact that the follicular hypertrophic 
processes developed faster than the changes of the 
specific stroma (Figure 4). Amygdalian crypts appeared 
much elongated even sinuous with many cell 

reminiscences, many lymphocytes and even pyocytes in 
lumen (Figure 5). 

In focal scleroatrophic tonsillitis; palatine tonsils 
were of reduced sizes, intravelic, almost firmly into the 
amygdalian space; they were a little unequally 
congestioned, having a pale mucosa here and there with 
hardly visible crypts, expressing a small quantity of a 
latescent or cazeous liquid when pressed on the anterior 
pilier. Microscopically the following were remarked: 
surface epithelium erosions especially at the crypts 
level, unequal hyperplasia of the lymphatic tissue; 
capsular and pericapsular cell tissue lesions with 
scleroses not regulated thickening of the interlobular 
septae and subepithelial abundant collagenous fibrosis. 
Most often induced by the repeated inflammatory 
accesses and different microbial associations between 
aerobe and anaerobe germs, but especially by the A 
group hemolytic beta streptococcus, scleroatrophic focal 
amygdalitis by pathogen agents retention and by 
accumulation of local cell degrading products, by crypts 
orifices blockages constitute a chronic infectious hotbed 
responsible for the most of the local and distant 
complications. Immunohistochemical reactions using 
CD20 antibodies revealed that the clear center of the 
lymphoid follicles was preponderantly occupied by the 
B-lymphocytes (Figure 6). The B-lymphocytes increased 
density showed the intensification of the cell 
differentiation and proliferation processes taking part 
into the tonsil lymphoid follicles as a consequence of 
the antigens presence at the Waldeyer lymphatic circle 
level. A minute analyze of the microscopic images 
revealed the presence of some gaps of reaction as a 
proof that other cells also existed into the germinative 
clear centre which did not give positive reaction to 
CD20, there for they did not belong to the  
B-lymphocytes lymphoblasts categories.  

Unlike the B-lymphocytes, the T-lymphocytes, 
specially revealed by the immunohistochemical reaction 
to the CD45 antibody, appeared preponderantly 
disposed at the lymphoid follicles periphery, into the 
follicular cortical, but also into inter- and perifollicular 
lymphocitary infiltrate (Figure 7). 

Immunostainig with CD68 revealed the presence of 
macrophages. In the cases studied by us we could 
established the existence of an increased number of 
CD68 positive cells of great sizes, which were present 
relatively homogenous at the germinative clear center 
level (Figures 8 and 9). The existence of macrophages at 
that level pointed that following the lymphoblastic 
proliferation intense processes, abnormal B-lympho-
cytes could appear being recognized and taken away by 
macrophages. An intense positive reaction to CD68 was 
also observed in the superficial tonsil chorion; 
immediately under the basal membrane of the covering 
epithelium and even in the structure of the epithelium 
(Figure 10). The macrophages presence at that level is 
ordered by the existence of the pathogenic germs from 
the tonsil surface and even from the superficial chorion. 

CD68 positive cells were more numerous into the 
amygdalian crypts epithelium, probably due to the 
microorganisms and cell detritions accumulation and 
remainings (Figure 11). 
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Figure 1 – Tonsilar follicle showing hypertrophied  
germinative clear center  

(HE stain, ×100) 

Figure 2 – Detail of the previous image. We remarked  
the presence of numerous mitosis and cells with  

foamy cytoplasm, suggesting macrophages in  
the clear germinative center of the follicle  

(HE stain, ×100) 
 

Figure 3 – Collagen fibbers organized as thick  
fascicles with a subcapsular disposition  

(GS stain, ×100) 

Figure 4 – Disorganized reticulin fibbers in the  
germinative clear center (Gömöri-silver  

impregnation, ×100) 
 

 
Figure 5 – Tonsillar crypt with dead cells remainings  

and lymphocytes in the lumen. Trichromic Green  
Sunlight (Goldner–Szeckely technique)  

stain, ×100 

Figure 6 – B-lymphocytes preponderantly disposed  
in the follicular center. Immunohistochemical  

stain for CD20, ×100 
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Figure 7 – T-lymphocytes predominating in the cortical  
area of the follicle and interfolliculary.  

Immunohistochemical stain  
for CD45 RO, ×40 

Figure 8 – Numerous CD68-positive cells (macrophages) 
present in the clear germinative center and at the  

subepithelial level. Immunohistochemical  
stain for CD68, ×100 

 

Figure 9 – Detail of the previous image. Numerous  
macrophage cells in the clear germinative  

center. Immunohistochemical stain  
for CD68, ×200 

Figure 9 – Subepithelial and intraepithelial disposed 
macrophages. Immunohistochemical  

stain for CD68, ×200 

 

Figure 8 – The disposition of the macrophages at the  
tonsillar crypt level. Immunohistochemical  

stain for CD68, ×40
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 Discussion 

Palatine tonsil, just like the entire Waldeyer 
lymphatic circle, contains an increased immunologic 
reactivity tissue, thus building a barrier against the 
pathogenic agents’ penetration into the respiratory and 
digestive tracts [9]. They take part intensely both in the 
humoral immunity by synthesis and secretion of a great 
quantity of immunoglobulins, which neutralize a part of 
the oropharynx cavity flora and in the cell immunity by 
T-lymphocytes penetrating the epithelial barrier [1, 10]. 

Chronic inflammatory pathology of tonsils most 
often affects children at the first decade of age, but also 
adults, probably due to a local dysfunction of the 
epithelial structures [11]. The histologically complex 
structure of the amygdalian parenchyma is essential for 
taking over and presenting the immunocompetent cell 
antigen from the subepithelial level [12]. That allows 
the entire organ to function unitarily and to play an 
important part concerning the antimicrobial defense. 
That is why the persistence of the local inflammatory 
reactions in the chronic adenotonsilittis, in the end, 
leads to histo-morphological changes and immunologic 
deficiencies at the level of that antimicrobial defense 
barrier [11, 13]. 

The microscopic study we had performed allowed us 
to observe that amygdalian chronic inflammation in 
children determined the amygdalian follicles 
hyperplasia and hypertrophy, while in adults, chronic 
inflammation led to the appearance of a fibrous type 
process originating fascicles of collagen fibers which 
seemed to septate the tonsilary parenchyma. 

Some authors [14] established an increased number 
of amygdalian lymphoid follicles, in direct relation to 
antigenic stimulation, during the amygdalian 
hypertrophy. In Nave’s opinion [15] the amygdalian 
hypertrophy was direct proportional to the numbers of 
lymphocytes and the immunitary activity developed 
after constant antigenic stimulation, in amygdalian 
recurrent diseases. Just like many other authors [11]  
we also observed that follicular hyperplasia is generated 
by the proliferation of B-lymphocytes which occupied 
the most part of the germinative clear center, with 
significant reduction of the intrafolliculary T-cells 
compartment. T-lymphocytes were identified in a 
greater quantity both in the follicular cortical and 
interfolliculary, too [16]. The presence of numerous 
mitosis at the level of the clear center, associated to 
follicular hypertrophy and hyperplasia pointed the 
immunitary process intensification stimulated by 
antigens. Some authors showed that cell proliferation 
and cell death by apoptosis were preponderantly 
produced of the level of the reactive lymphoid follicles 
and in a small part, at the level of the interfolliculary 
zone and at the surface epithelium level.  

Kučera T et al. [17] showed that in the case of the 
amygdalian chronic inflammation, cells bearing 
proliferation and cell death were mostly B-lymphocytes 
during their maturation, before clonal selection. 

Macrophages in the amygdalian parenchyma 
appeared as distributed in two different areas: along the 
clear germinative center and at the level of the covering 

epithelium or immediately subepithelial. We think that, 
into the clear follicular center, macrophages played the 
role of fagocytating the cell remainings obtained by  
B-lymphoblasts or B-lymphocytes division recognized 
as non-self particles, while those localized at the level of 
the surface epithelium or immediately subepithelial 
levels function as antigen presenting cells [15]. 

On our preparations, at the level of tonsils covering 
epithelium, we observed relatively frequent erosions of 
it, leading to a direct contact of the amygdalian 
parenchyma to the saprophyte or pathogenic flora 
present in the pharynx. We considered that the erosions 
of the surface epithelium were determined by the 
aggressively of the pathogenic agents or by the decrease 
of the local defense capacity of the covering epithelium. 

In Nave’s opinion [15], amygdalian cryptic 
epithelium also named lympho-epithelium due to the 
increased number of lymphocytes contained into it, 
played a significant part into the immune response 
initiation at the amygdalian level as, the luminal 
antigens from the crypts were taken over and presented 
to some specialized cells localized at the amygdalian 
epithelium level. Other authors [18] considered that 
bacteria settled at the level of the tonsilary crypts level 
were resistant to the antibiotics and specific humoral 
immunity, which would explain the frequent recurrence. 
The presence of the bacterial biofilms in crypts, in 
tonsilary inflammations, explains why some tonsillitis 
forms get chronic and recurrent [18].  

Passàli D et al. [11], by using electronic microscopy 
techniques, observed discontinuities just like fissure, at 
the level of the amygdalian epithelium, especially at the 
level of the tonsilary crypts. Surface epithelium hurting 
enables gates for the pathogenic agents to enter which 
explains the recurrence of the amygdalian inflammatory 
processes, turning the tonsils into hotbed diseases, thus 
forming a vicious chain that can be solved only by the 
tonsillectomy [10, 19]. 

Hofman P (2003) [20] showed that the close 
junctions of the surface epithelium cells were destroyed 
both by microbial toxins and by the direct action of 
pathogenic agents joining to the epithelial cells surface. 
Rescigno M et al. (2001) [20] discovered a traject 
through which certain pathogenic microorganisms could 
invade the epithelial barrier, passing through the 
epithelial cells. There for, they demonstrated that 
antigens penetrate through the pathway of the dendritic 
cells sending prolongations through the covering 
epithelium cells up to the tonsils surface. We have to 
mention that the greatest amygdalian immunologic 
activity was established to belong to the first decade of 
age (3–10 years) to the age of 60: B- and T-lymphocytes 
numbers decreased in all the tonsilary compartments. 
The number of the follicular and interfolliculary 
amygdalian dendritic cells was reduced with age and it 
explained the tonsilary involution [15]. 

Amygdalian inflammatory processes led not only to 
the proliferation and to activation of the immune system 
cells, but also the fibroblastic type conjunctive cells, 
which by producing collagen succeeded to replace the 
immunologic active tissue with fibrous tissue and thus 
the appearance of clinical form of sclero-atrophic 
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tonsillitis. We observed that fibroblastic proliferation 
was more intense in the deep part of the tonsils, into the 
subcapsular area, on our preparations. The presence of 
the greater number of monocyto-macrophagic type cells 
at the intra- and subepithelial cryptic level revealed the 
presence of an increased quantity of antigens at that 
level. 

 Conclusions 

As concerning chronic tonsillitis, after repeated 
antigenic stimulation, a lymphoid follicles hypertrophy 
and a hyperplasia took place, proportionally to the 
amygdalian hypertrophic degree. Those processes are 
joint by the excessive increase of the germinative 
follicular clear center, process that was explained by the 
B-lymphocytes excessive proliferation and follicular 
cortical reduction. T-lymphocytes appeared as 
preponderantly disposed into the follicular cortical but 
also interfolliculary. Macrophages were identified both 
into the germinative clear center and in the intra- and 
subepithelial zone. As regarding the sclero-atrophic 
chronic tonsillitis, besides the immunitary system cells 
proliferation, we also observed an intense proliferation 
of the fibroblastic type conjunctive cells, with fibrillary 
collagen increased quantity especially into the 
peripheral subcapsular area. Our study results explain 
the mechanisms responsible for the chronic 
inflammation in some cases, of its persistence and 
recurrence in other cases and of the way, the immune 
response unfurls to the persistent antigenic stimulation. 

Acknowledgements 
This research was supported by a CNCSIS grant, 

TD 95/2007, which studies different histological and 
immunohistochemical aspects of metaplasia, dysplasia 
and neoplasia of the lymphoid structures from 
Waldeyer’s lymphoid circle. 

References 
[1] PEREŢIANU D., SARAGEA M. (coord.), Imunologia în teoria şi 

practica medicinei, vol. 2, Ed. ALL, Bucureşti, 2003. 
[2] GAFFNEY R. J., CAFFERKEY M. T., Bacteriology of normal 

and diseased tonsils assessed by fine-needle aspiration: 
Haemophilus influenzae and the pathogenesis of  
recurrent acute tonsillitis, Clin Otolaryngol Allied Sci, 1998, 
23(2):181–185. 

[3] ***, Ambulatory and inpatient procedures in the United 
States, National Center for Health Statistics, Hyattsville, 
Maryland, 1996. 

[4] DELL’ARINGA A. R., JUARES A. J., MELO C., NARDI J. C., 
KOBARI K., PERCHES FILHO R. M., Histological analysis of 
tonsillectomy and adenoidectomy specimens – January 
2001 to May 2003, Rev Bras Otorrinolaringol (Engl Ed), 
2005, 71(1):18–22. 

[5] MATTILA P. S., TAHKOKALLIO O., TARKKANEN J., PITKÄNIEMI J., 
KARVONEN M., TUOMILEHTO J., Causes of tonsillar disease 
and frequency of tonsillectomy operations, Arch Otolaryngol 
Head Neck Surg, 2001, 127(1):37–44. 

[6] BAILEY B. J., JOHNSON J. T., NEWLANDS S. D., CALHOUN K. H., 
DESKIN R. W., Head and Neck Surgery: Otolaryngology, 
4th edition, Lippincott Williams & Wilkins, Philadelphia, 
2006. 

[7] BOURBEAU P. P., Role of the microbiology laboratory in 
diagnosis and management of pharyngitis, J Clin Microbiol, 
2003, 41(8):3467–3472. 

[8] LINDROOS R., Bacteriology of the tonsil core in recurrent 
tonsillitis and tonsillar hyperplasia – a short review,  
Acta Otolaryngol Suppl, 2000, 543:206–208. 

[9] POIRIER J., RIBADEAU DUMAS J. L., ANDRE J. M., CATALA M., 
GHERARDI R. K., BERNAUDIN J. F., Histologie. Les tissus, 
Masson, Paris, 2000. 

[10] REICHEL O., MAYR D., WINTERHOFF J., DE LA CHAUX R., 
HAGEDORN H., BERGHAUS A., Tonsillotomy or tonsillectomy? 
– a prospective study comparing histological and 
immunological findings in recurrent tonsillitis and  
tonsillar hyperplasia, Eur Arch Otorhinolaryngol, 2007, 
264(3):277–284. 

[11] PASSÀLI D., DAMIANI V., PASSÀLI G. C., PASSÀLI F. M., 
BOCCAZZI A., BELLUSSI L., Structural and immunological 
characteristics of chronically inflamed adenotonsillar  
tissue in childhood, Clin Diagn Lab Immunol, 2004, 
11(6):1154–1157. 

[12] DADOUNE J. P., Histologie, 2e édition, Médecine–Sciences 
Flammarion, Paris, 2000. 

[13] MANSSON A., ADNER M., CARDELL L. O., Toll-like receptors in 
cellular subsets of human tonsil T cells: altered expression 
during recurrent tonsillitis, Respir Res, 2006, 7:36. 

[14] ALATAS N., BABA F., Proliferating active cells, lymphocyte 
subsets, and dendritic cells in recurrent tonsillitis: their 
effect on hypertrophy, Arch Otolaryngol Head Neck Surg, 
2008, 134(5):477–483. 

[15] NAVE H., GEBERT A., PABST R., Morphology and immunology 
of the human palatine tonsil, Anat Embryol (Berl), 2001, 
204(5):367–373. 

[16]  Comparison of histology between recurrent tonsillitis and 
tonsillar hypertrophy, Clin Otolaryngol Allied Sci, 2003, 
28(3):235–239. 

[17] KUČERA T., PÁCOVÁ H., VESELÝ D., ASTL J., MARTÍNEK J., 
Apoptosis and cell proliferation in chronic tonsillitis and 
oropharyngeal carcinoma: role of nitric oxide and cytokines, 
Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub, 
2004, 148(2):225–227. 

[18] CHOLE R. A., FADDIS B. T., Anatomical evidence of microbial 
biofilms in tonsillar tissues: a possible mechanism to explain 
chronicity, Arch Otolaryngol Head Neck Surg, 2003, 
129(6):634–636. 

[19] MARCY S. M., Treatment options for streptococcal 
pharyngitis, Clin Pediatr, 2007, 46(4 Suppl):36s–45s. 

[20] GO M., KOJIMA T., TAKANO K., MURATA M., ICHIMIYA S., 
TSUBOTA H., HIMI T., SAWADA N., Expression and function of 
tight junctions in the crypt epithelium of human palatine 
tonsils, J Histochem Cytochem, 2004, 52(12):1627–1638. 
 
 
 
 

 
 
 
Corresponding author 
Carmen Aurelia Mogoantă, Assistant, MD, PhD, ENT Department, University of Medicine and Pharmacy of Craiova, 
2–4 Petru Rareş Street, 200 349 Craiova, Romania; Phone +40728–020 623, E-mail: carmen_mogo@yahoo.com 
 
 
Received: July 15th, 2008 

Accepted: August 15th, 2008 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


