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ABSTRACT

Background: Elimination of subgingival plaque for prevention and treatment of periodontal diseases through scaling is a routine
procedure. It is also well-known that periodontal disease is related to systemic diseases. Nevertheless, the idea how scaling procedures
also able to reduce allergic symptoms i.e. eczema and asthma, is not easily accepted, because it is contradictory to the “hygiene
hypothesis”. However, since allergic symptoms also depend on variable factors such as genetic, environmental and infection factors;
every possible effort to eliminate or avoid from these factors had to be considered. Subgingival plaque is a source of infection, especially
the Gram-negative bacteria that produced endotoxin (lipopolysaccharides, LPS), a potential stimulator of immunocompetent cells,
which may also related to allergy, such as mast cells and basophils. In addition, it also triggers the “neurogenic switching” mechanism
which may be initiated from chronic gingivitis. Objective: This case report may explain the possible connection between subgingival
plaque and allergy based on evidence-based cases. Case: Two adult siblings who suffered from chronic gingivitis also showed different
manifestations of allergy that were allergic dermatitis and asthma for years. They were also undergone unsuccessful medical treatment
for years. Oral and topical corticosteroids were taken for dermatitis and inhalation for asthma. Case Management: Patients were
conducted deep scaling procedures, allergic symptoms gradually diminished in days even though without usual medications. Conclusion:
Concerning to the effectiveness of scaling procedures which concomitantly eliminate subgingival plaque in allergic patients, it concluded

that this concept is logical. Nevertheless, further verification and collaborated study with allergic expert should be done.
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INTRODUCTION

Allergic diseases may manifest in variety of symptoms
i.e. rhinitis, asthma and eczema. Additionally, a strong
association between sensitization and symptoms of
allergic diseases is exists. Children with asthma, eczema
or rhinitis are more likely to be sensitized to one or more
allergens than those without these diseases. The “allergic
march” alludes to the natural history of allergic diseases
in childhood whereby eczema and sensitization to ingested
allergens in infants and toddlers often improve by preschool
age, when asthma and rhinitis become more prevalent,
along with sensitization to aeroallergens.! Children
who are sensitized to any allergens early in life have an
increased risk of subsequently developing wheeze, airway
hyper-responsiveness or rhinitis. There is also evidence

that the prevalence of allergic sensitization increases
progressively during school years and early adulthood,
then often decreases throughout this time.' Nevertheless,
it is interesting that in this case report, allergic symptoms
which already reduce with age, but in middle adulthood (in
the 30s), it recurrent and became more severe. Additionally,
even though they were sibling, it manifests in different
symptoms, one has asthma and the other eczematous
dermatitis (eczema).

The oral focal infection theory had been studied
almost for 100 years, and had been experienced the “fall”
and “rise” era. It had been disregarded since 1930s after
failures of symptoms relieving following extractions
of suspected teeth. Nevertheless, it was “reborn” in the
1990s by Taubmann et al. who begin with the scientific
research related to the focal infection theory.? Li et al.’
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also contributed new theories about oral focal infection
and revealed the importance lipopolysaccharides (LPS),
the endotoxin of Gram-negative bacteria. Gram-negative
bacteria are abundant in the subgingival plaque. Elimination
of subgingival plaque reduce the risk of several disease i.e.
stroke and diabetes mellitus. However, the exact mechanism
how elimination of focal infection may reduce allergic
symptoms is not clearly understood.

Several case reports revealed that elimination of oral
focal infection relief allergic asthma symptoms in children*
or adult.’ Focal infection may originate from pulpal and/or
periodontal infection. Periodontal infection is caused by
subgingival plaque. Furthermore, a collaborated clinical
research conducted by dental practitioner and pediatrician
revealed that elimination of dental plaque reducing allergic
asthma symptoms.® Nevertheless, researches regarding the
connection of focal infection and asthma in adult mostly were
epidemiological studies and did not support this concept.
Friedrich et al. study revealed that adult periodontitis had
inverse association with respiratory allergy.” Additionally,
Arbes et al study showed that higher immunoglobulin G
(IgG) to porphyromonas gingivalis were significantly
associated with lower prevalences of asthma, wheeze,
and hay fever.® These literatures supports the “hygiene
hypothesis”. Hygiene hypothesis stated in laymen’s term
that “cleanliness makes people more allergic”.”® Therefore,
elimination of focal infection that caused by subgingival
plaque for reducing allergic symptoms is not easily accepted
by medical personnel. Thus, explanation of the possible
etiopathogenesis which may lead to the development of a
new concept regarding the connection between subgingival
plaque and allergy should be reviewed.

The objective of this case report is to elucidate the
possible etiopathogenesis of subgingival plaque-related
allergy based on evidence-based cases which may beneficial
for the development of a new concept and researches.
Through researches, this concept will be made clear and
established.

CASE

Case 1: Male, 36 years old, lived in Surabaya came to
the dental clinic after informed by his relative about the
possible connection between oral infection and asthma. He
suffered from allergic asthma when he was 6, and after had
swimming lesson, the symptoms disappeared. His parents
are allergic, especially to dairy product (i.e. milk). When
he was in the late 20s, he worked in Bandung for 6 years,
and asthmatic symptoms recurrent. Latest medication was
bronchodilator (inhaler), which at the time was used until 8
puffs/day; this was considered the severe persistent asthma
according to the classification of asthma.

Extraorally, he looked tired and slow. Intra-oral
examination showed abundant calculus and severe chronic
gingivitis with pseudopockets in 18 17 16 and 26 27 28.

He said that when brushing his teeth, the upper gingiva
was easily to bleed.

Case 2: Male, 34 years old, his younger brother came to
the dental clinic after told by her brother that his asthmatic
symptoms were disappeared. He had been suffered from
eczematous dermatitis (eczema) for seven years in both
feet; nevertheless, the left foot had more severe symptoms
after moving from Surabaya to Banjarmasin. When he
was a child he suffered from otitis media and had been
conducted paracentesis for 3 times. Eczema was first treated
with oral corticosteroid for years; unfortunately it caused
osteoporosis, then it was stopped. Subsequently, it was
substituted with topical corticosteroid, nevertheless the
symptoms still very annoying.

Extra oral examination looked normal. Intra orally,
he had only mild chronic gingivitis. The 48 and 38 had
pseudopockets, nevertheless 38 was buccoversion and had
deeper lingual and distal pseudopockets.

CASE MANAGEMENT

At the first visit, the management of these patients was
merely deep scaling; before scaling procedures, the patients
were told to rinse with hexetidine 0.1% for 30 second.
Deep scaling was done with piezoelectric scaler followed
by hand instrument, a thin universal scaler, which focused
on the chronic gingivitis and pseudopockets area. During
deep scaling, especially after scaling with hand instrument
the gingival bleed easily. However it was beneficial for
drainage of the pro-inflammatory mediators, thus reducing
the inflammation. They were also prescribed hexetidine
gargle 0.1% twice/day for daily maintenance, and were
scheduled for evaluation one week later.

At the second visit, the asthmatic patient was
relieved from most of the symptoms, he only use inhaler
once/day. Two weeks later he moved to Dubai, however
when evaluated, her mother said that all of the asthmatic
symptoms were disappeared. The second patient came two
weeks after his first visit, he also felt that the symptoms were
diminished. Since the possible cause of eczema was oral
focal infection from 48 38, especially 38 which had deeper
pseudopocket, he was advised to checked regularly to a
dental practitioner. However, for convenience, those teeth
had to be conducted gingivectomy or to be extracted.

The latest evaluation of the patients in this case
report was approximately one year and 10 months later
respectively. The asthmatic symptoms did not recurrent,
so did the eczema in the right foot, however in the left foot
may have a mild symptom if consuming dairy product (i.e.
yoghurt).

DISCUSSION

The diversity of allergic symptoms throughout the
life is likely, because according to allergic march, infants
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who had atopic dermatitis may have rhinitis or asthma in
the following years. The etiopathogenesis of allergy is
multifactorial i.e. genetics, environmental and allergens
factors.! However, it is still unclear why oral focal infection
may involve in allergic development and symptoms.
Since oral focal infection usually related to toxins from
oral pathogenic bacteria, the possible involvement of LPS
from Gram-negative bacteria is possible. Additionally,
recent investigations showed that LPS stimulation
plays a synergistic role with antigen’ and increase the
immunoglobulin E (IgE) level.’

The oral infection theory revisited was conducted by
several researchers such as Taubman and Slots in 1992,
and Li er al.® Nevertheless, in their researches, the main
cause of systemic effects of oral focal infection was the
immunological reaction of the host to bacteria and toxin.?
It was in accordance with Pejcic ef al.,'® in 2006 that oral
focal infection can play a part in the creation of respiratory
infections that are manifestated as sinusitis, tonsillitis,
pneumonias, bronchial asthma etc. These diseases can
be caused by the microorganisms from the oral cavity,
following a direct inhalation from saliva and dental plaque,
or by blood dissemination.

There have also been numerous other descriptions of the
mechanism where oral bacteria have been included in the
pathogenesis of respiratory infections, i.e. porphyromonas
gingivalis and actinomyces actinomycetemcomitans which
can aspire into the lungs and cause infection (droplets
infection); then the host’s and bacterial enzymes from the
saliva can dissolve saliva pelicula on pathogens and allow
them to adhere to the surface of mucous membrane; and also
cytokines derived from the periodontal tissue can damage
the respiratory epithelium by causing an infection via
respiratory pathogens. Damage of respiratory epithelium
may lead to increase its sensitivity to respiratory allergens
or stimulation.'!!2

However, the possible involvement of oral focal
infection in the etiopathogenesis of asthmatic symptoms
is not merely immunological reaction. The subgingival
biofilm which contains Gram-negative bacteria releases
LPS which may induce immunogenic and neurogenic
inflammation that is proposed termed as the “neurogenic
switching mechanism” by Meggs in 1993 which explain
why local inflammation is able to propagate and stimulates
inflammation in distant organs (Figure 1).'> Actually,
according to Lundy and Linden'? this mechanism also
occurs in periodontal disease via mast cell stimulation by
LPS which releases histamine, enzymes and cytokines.
These enzymes and mediators then stimulate nerve endings
to produce neuropeptides (i.e. substance P) that in turn
induce mast cell activation.

It is interesting that since allergy is an inherited
disease, and in this case report the patients were sibling.
Coincidentally, it is well established that these periodontal
pathogens are transmitted from parent to child (especially
the mother in infant), from sibling to sibling, and between
spouses. Transmission is most likely through contact with
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Figure 1. Neurogenic switching. The site of inflammation is
switched from the site of inoculation in both allergy
and chemical sensitivity by pathways through the
central nervous system (CNS)."?

saliva and the sharing of objects such as cups, spoons, and
toothbrushes.'* !’ Therefore, it is also interesting to conduct
researches for investigating the connection between the
transmission of periodontopathic bacteria and allergy that
could be valuable to prevent allergic diseases.

Even though the previous explanation of the mechanism
of asthmatic symptoms which related to the neurogenic
switching mechanism could be happened in non-allergic
asthma (non IgE-mediated); the effects of LPS from
different strain of periodontopathic bacteria also play an
important role in the development of allergy. According to
Kato et al.,'® induction of neonatal Balb/c mice with low
dose of LPS from actinomyces actinomycetemcomitans
(AaLPS) and porphyromonas gingivalis (PgLPS) gave
different cytokines profile. The AaLPS produces T-helper1
(Th1) profile cytokines, whereas PgLLPS produce T-helper2
(Th2) which related to allergy. In addition, IgE level in the
control mice were lower than mice induced by PgLPS.

It is clear that the removal of subgingival plaque
by deep scaling also reduce LPS and pro-inflammatory
mediators which may involved in the neurogenic switching
mechanism and allergic reaction. Nevertheless, according
to Friedrich er al.,” this treatment could be contradictory
for allergic diseases, because periodontitis patients were
considered allergy-resistant and in accordance with the
hygiene hypothesis. The plausible answer of this ambiguous
question is that there are several types of periodontitis with
different etiologies that are periodontitis-only, often with
severe resorption (Thl disease), and periodontitis with
gingivitis (Th2 disease). The patients in these case report
suffered from periodontitis with gingivitis, thus elimination
of sub gingival plaque for reducing allergic symptoms was
likely.
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Another contradictory study which conducted by
Arbes er al.® showed that higher IgG to porphyromonas
gingivalis was related to the reduced prevalence to allergy.
It could be explained that lower concentration of PgLPS
which existed in chronic gingivitis or chronic periodontitis
with gingivitis stimulates the toll-like receptor2 (TLR2),
which increase the production of Th2 cytokines profile, i.e.
interleukin-4 (IL-4) which related to allergy. Moreover,
low PgLPS is antagonist to the TLR4 that resulted in less
Th1 cytokine production, the interferon y (IFN- v). Higher
PgLPS concentration is related to TLR4 stimulation and
more severe periodontitis.'”!8

Moreover, according to Burt,!” periodontitis with
gingivitis also have more prostaglandin E2 (PGE2) in the
pseudopocket than periodontitis-only; this resulted in the
increase of sensory nerve ending sensitivity, or lowering
of pain threshold, especially the trigeminal nerve.?°
Nevertheless, it is interesting that in chronic periodontal
disease this condition do not manifest as pain. According
to Wadachi and Hargreaves,?! it was the effect of pain
receptor cleavage by proteases from periodontopathic
bacteria. Hence, the corresponding nerve is still in lower
threshold which more easily stimulates by cold, capsaicin,
glutamate etc.? In the first case, patient moved to Bandung,
a city with more rainy weather, humid and colder climate.
Chronic stimulation of environmental factors to the
asthmatics may result in airway remodeling that increase
asthma severity.’

Sensitization of the maxillary nerve, the second
branch of the trigeminal nerve in the oral cavity which
may propagate antidromically (opposite to the direction
of regular impulse) to the nasal cavity is able to stimulate
parasympathetic nerve directly via the sphenopalatine
ganglion (SPG),* or indirectly via the trigeminal nucleus
caudalis which acts as a relay center.”> Since nasal cavity
also innervated by the maxillary nerve; stimulation of
this nerve can reflexively influence nasal engorgement,
respiration rate, nasal secretion, and sneezing. Since most
trigeminal stimulants were lipid soluble, such as volatile
chemicals; the stimulations were likely. Stimulated
trigeminal nerve and the sphenopalatine ganglion (SPG)
may referred to multiple chemical sensitivity syndrome
(MCS) which initiated in the nasal cavity.%’27

The connection between periodontal disease and
eczematous dermatitis is somewhat difficult to explain. The
traditional etiopathogenesis of eczema is related to food
allergy, especially in children.?® Nevertheless, according to
Pejcic et al.,'0 skin diseases could also related to oral focal
infection, which most frequently occur as the consequence
of transmission of microbes from dental foci are allergic
diseases (urticaria, eczema etc.), lichen planus, acnae
vulgaris, etc. It was in accordance with Li er al.* that oral
microbes and toxins and also responsible for the release of
histamine from mast cells or creation of circulating immune
complex which resulted in skin problems.

Nevertheless, since in this patient the removal of
subgingival biofilm in the pseudopockets especially in

38 also reduce eczematous symptoms in the left foot; the
possible involvement of the neural system and not merely
immunological was possible. The neurogenic switching
mechanism is able to give an appropriate explanation.
Furthermore, according to the somatosensory system
or the somatosensory homunculus of the brain, the skin
sensitivity could be unilateral to the trigger area because it
is located in the same somatosensory cortex (Figure 2).%
This mechanism could be mimicking to the referral pain
system i.e. temporomandibular pain is originated from
shoulder pain (Figure 3).2*

3§ — Lower lip
= r— Teeth, gums, and jaw

— Tongue

‘\h Pharynx

\.;Intra-abdomi nal

Figure 2. ‘Sensory homunculus’, illustrating the projection of

various body regions on the sensory cortex.?’

Site of pain
(heterotopic pain)

Source of pain
(primary pain)

Figure 3. Pain impulse from the shoulder (source of pain) may
perceive as pain in the site of pain, because they have
adjacent converting neuron in the sensory cortex.
This phenomenon is termed as heterotopic or referral
pain.?*

For the concluding remarks, it is the important role of
LPS which is able to stimulate TLR2, thus shifting Thl
cytokines profile to Th2 locally, which may propagate
to systemic and also stimulate the periodontal afferent
nerve endings which initiates the “neurogenic switching”
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mechanism. Therefore, our concept that elimination of
subgingival plaque may reduce allergic symptoms is
logical. However, since these evidence-based cases are
only examples from uncontrolled allergy by conventional
medication, and that allergy is related to multifactorial
etiologies; collaborated studies with medical personnel
are mandatory. In addition, since transmission of
periodontopathic bacteria also related to parent, sibling
and spouses, other research could be done to investigate it
possible correlation with the spread of allergic disease.

REFERENCES

1. Almgqvist C, Li Q, Britton WJ, Kempwk AS, Xuan W, Tovey E, Marks
GB. Early predictors for developing allergic disease and asthma:
examining separate steps in the ‘allergic march’. Clin Exp Allergy
2007; 37: 1296-302.

2. Slots J, Taubman MA. Systemic manifestations of oral infections. IS
ed. In: Slots J, Taubman MA, eds Contemporary oral microbiology
and immunology. St. Louis: Mosby; 1992. p. 500-23.

3. Li XIJ, Kolltveit KM, Tronstad L, Olsen I. Systemic diseases caused
by oral infection. Clin Microb Rev 2000; 13(4): 547-58.

4. Utomo H. Relieving asthmatic symptoms through improving oral
health: from imaginary to reality. PDGI Journal special edition for
the 23th PDGI Congress 2008. p. 28-33.

5. Utomo H. Management of oral focal infection in patients with
asthmatic symptoms. Dent J (Maj. Ked. Gigi) 2006; 39(3): 120-5.

6. Wiyarni, Sudiatmika IW, Indrawati R, Utomo H, Endaryanto A,
Harsono A. Changes in bacterial profiles after periodontal treatment
associated with respiratory quality of asthmatic children. Presented
in the 4™ Asian Congress of Pediatrics Infectious Diseases Jul 20,
2008, Surabaya Indonesia.

7. Friedrich N, Volzke H, Schwahn C, Kramer A, Junger M, Schafer
T, et al. Inverse association between periodontitis and respiratory
allergies. Clin Exp Allergy 2006; 36(4): 495-502.

8. Arbes SJ, Sever ML, Vaughn B, Eric A, Cohen EA, Zeldin DC. Oral
pathogens and allergic disease: results from the third national health
and nutrition examination survey. J Allergy Clin Immunol 2006;
118(5): 1169-75.

9. Jung YW, Schoeb TR, Weaver CT, Chaplin DD. Antigen and
lipopolysaccharide plays synergistic roles in the effector phase of
airway inflammation in mice. Am J Pathol 2006; 168: 1425-34.

10. Pejcic A, Pesevska S, Grigorov I, Bojovic M. Periodontitis as a
risk factor for general disorders. Acta Fac Med Naiss 2006; 23(2):
59-63.

11. Scannapieco FA, Bush RB, Paju S. Associations between periodontal
disease and risk for nosocomial bacterial pneumonia and chronic
obstructive pulmonary disease. A systematic review. Ann Periodontol
2003; 8(1): 54-69.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

159

. Meggs WJ. Neurogenic inflammation and sensitivity to environmental
chemicals. Environ Health Perspect. 1993; 101: 234-8.

Lundy W, Linden R. Neuropeptides and neurogenic mechanism in
oral and periodontal inflammation. Crit Rev Oral Biol 2004; 15(2):
82-98.

Darby I, Curtis M. Microbiology of periodontal disease in children
and young adults. Periodontology 2000. 2001; 26: 33-53.

Lee Y, Straffon LH, Welch KB, Loesche WJ. The transmission
of anaerobic periodontopathic organisms. J Dent Res 2006, 85(2):
182-6.

Kato T, Kimizuka R, Okuda K. Changes of immunoresponse in Balb/c
mice neonatally treated with periodontopathic bacterial endotoxin.
FEMS Immunol Med Microbiol 2006; 47: 420-4.

Stashenko P, Goncalves RB, Lipkin B, Ficarelli A, Sasaki H, Campos-
Neto A. Thl immune response promotes severe bone resorption
caused by porphyromonas gingivalis. Am J Pathol 2007; 170(1):
203-13.

Coats SR, Pham TT, Bainbridge BW, Reife RA, Darveau RP.
MD-2 mediates the ability of tetra-Acylated and penta-acylated
lipopolysaccharides to antagonize escherichia coli lipopolysaccharide
at the TLR4 signaling complex. J Immunol 2005; 175: 4490-98.
Burt B. Epidemiology of periodontal disease. J Periodontol 2005; 76:
1406-19.

Kidd BL, Urban LA. Mechanisms of inflammatory pain. Brit J
Anaesth 2001; 87(1): 3—-11.

Wadachi R, Hargreaves KM. Trigeminal nociceptors express TLR-4
and CD14: a mechanism for pain due to infection. J Dent Res 2006;
85(1): 49-53.

Chih-Feng T, Baraniuk JN. Upper airway neurogenic mechanisms.
Cur Al Clin Immunol 2002; 2(1): 11-9.

Fixman ED, Stewart A, Martin JG. Basic mechanisms of development
of airway structural changes in asthma. Eur Respir J 2007; 29:
379-9.

Okeson JP. Bell’s Orofacial Pain. 6" ed. Carol Stream: Quintessenced
Pub; 2005. p. 52-3.

Green MW. Diagnosing and treating migraine: low tech diagnosis,
high tech treatment. Available online at : URL http://www.ama-assn.
org/amal/pub/ upload/ mm/31/24pres-green.pdf. Accessed February
20, 2006.

Doty RL. Intranasal trigeminal chemoreception: anatomy, physiology
and psychophysics. In: Doty RL editor. Handbook of olfaction and
gustation. 1% ed. New York: Marcell Dekker; 1995. p. 821-33.
Klinghardt DK. The Sphenopalatine ganglion (SPG) and
environmental sensitivity. Lecture on 23rd Annual International
Symposium on Man and his Environment. June 9-12, 2005. Dallas
Texas. Available online at URL http://www.naturaltherapy.com.
Accessed March 20, 2006.

Barnetson RSC, Rogers M. Childhood atopic eczema. BMJ 2002;
324:1376-9.

Sherwood L. Fundamentals of physiology: a human perspective. 3
ed. Belmont: Thomson Brooks/Cole; 2005. p. 120.





<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




