
INTRODUCTION

Syphilis is a disease caused by bacterium Treponema

pallidum subspecies pallidum. The term “serological activ-
ity” is considered in describing syphilis, to indicate the level
of antibodies against T. pallidum subsp. pallidum in human
blood. False positive serologic reactions are not rare be-
cause of cross-reactions with a concomitant disease or tech-
nical mistake (Haake, 2000; Bouis et al., 2001; Porcella and
Schwan, 2001).

Since 1990, there has been a growing trend in the incidence
of both acquired and congenital syphilis in European coun-
tries, especially in Eastern Europe. The incidence of syphi-
lis has increased worldwide, and is clearly associated with
urban agglomerates and sexual tourism destinations
(Woznicova and Valisova, 2007). The syphilis incidence in
Latvia has been steadily decreasing in the past few years,
but remains still high in comparison with more developed
countries (Ozoliòð et al., 2006). As a syphilitic infection can
produce a variable range of symptoms in humans, labora-
tory tests are often required to definitively diagnose an in-
fection (Brinkman et al., 2006).

Infection is initiated when T. pallidum subsp. pallidum

penetrates dermal microabrasions or intact mucous mem-
branes, typically resulting in a single chancre at the site of

inoculation. The primary chancre develops about three
weeks after exposure; the incubation period ranges between
10 and 90 days. The primary chancre heals spontaneously
within four to six weeks, but may still be discernible in
about 15% of patients at the onset of secondary syphilis
(Rompalo et al., 2001). Within hours of inoculation, and
during evaluation of the primary stage, T. pallidum subsp.
pallidum disseminates widely in a variety of tissues. Mani-
festations of secondary syphilis usually occur within three
months of initial infection. The most common manifestation
of secondary syphilis is a disseminated mucocutaneous
rash. Disseminated lesions of secondary syphilis usually re-
solve spontaneously within three months of appearance, and
symptoms are absent for a variable period of time in un-
treated individuals. Latent syphilis is divided into two
stages, based on an approximation of the time of infection.
In the first year after infection, patients are considered to
have early latent syphilis; up to 25% may have recurrent
secondary manifestations (Gjestland, 1955). Late latent
syphilis is defined as an asymptomatic infection of longer
than one year or unknown duration. Serologic testing during
the late latent stage is positive, but sexual transmission is
unlikely. T. pallidum may seed the bloodstream intermit-
tently during latent syphilis and can infect the developing
foetus during pregnancy. A schematic diagram of untreated
syphilis is shown in Fig. 1.
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The determination of the stage of disease is important, be-
cause the sensitivity and specificity values of the applied di-
agnostics methods vary among the different stages of the
disease. The prognosis of treatment depends on the stage,
and should be considered in monitoring of treatment
(Larson, 1995; Goh and Voorst Vader, 2001).

The T. pallidum subsp. pallidum genome, known to be
small (Walker et al., 1991; 1995), was confirmed by the Ge-
nome Sequencing Project to be 1.14 Mb and to encode 1041
putative proteins (Fraser et al., 1998). The T. pallidum ge-
nome sequence does not reveal any obvious classical viru-
lence factors that could account for syphilis signs and symp-
toms (LaFond and Lukehart, 2006). Unlike the related
spirochetes Treponema denticola (Girons et al., 2000) and
B. burgdorferi (Eggers et al., 2002) no system for genetic
manipulation of T. pallidum yet exists. Because of the fra-
gility of its outer membrane, genetic manipulation of T. pal-

lidum may prove impossible. Heterologous expression in re-
lated species such as T. denticola may be the most practical
way to study T. pallidum genes and advance our under-
standing of this enigmatic organism (LaFond and Lukehart,
2006).

Spirochete T. pallidum subsp. pallidum belongs to a family
of spiral-shaped bacteria, the Spirochaetaceae (spirochetes),
and it is related to other pathogenic treponemes that cause
non-veneral diseases. The T. pallidum subspecies are virtu-
ally identical based on their morphology, antigenic proper-
ties, and DNA homology, although more recent evidence
suggests that there may be molecular signatures than can be
used to differentiate the subspecies (Fenton et. al., 2008). T.

pallidum lacks lipopolysaccharide (Fraser et al., 1998), the
endotoxin found in the outer membranes of many gram-
negative bacteria that cause fever and inflammation. How-
ever, T. pallidum does produce a number of lipoproteins
which may induce expression of inflammatory mediators
via toll-like receptor 2 (TLR2) recognition (Lien et al.,

1999). The real antigens that contain the features of geneti-
cally uncongenial information and cause the production of
antibodies in case of syphilis are T. pallidum subsp. palli-

dum itself or components of its parts. Basic antigens, the de-
terminants of T. pallidum subsp. pallidum, are components

of its triple layer outside wall, and in separate cases the
capsule-shaped mucopolysaccharides coupler. Those most
investigated are protein antigens of T. pallidum subsp. palli-

dum, which contain a fraction known to be common in both
pathogenic and saprophytic treponemas, and against which
antibodies are raised. They contain also a fraction that is
specific only to pathogenic treponemas. Components of T.

pallidum subsp. pallidum proteins have high immunogenic-
ity. Virulent T. pallidum subsp. pallidum induces cultured
endothelial cells to express the adhesion molecules
ICAM-1, VCAM-1, and E-selection. These are also acti-
vated by the 47-kDa T. pallidum lipoprotein TpN47 (Lee et

al., 2000). Compared to the wealth of information about the
disease-causing mechanisms of many bacterial pathogens,
little is known about how T. pallidum causes the protean
manifestations of syphilis. In the absence of cytotoxins and
other known virulence factors, it is probable that inflamma-
tion and the ensuing adaptive immune response to T. palli-

dum subsp. pallidum cause the tissue destruction character-
istic of syphilis infection. Specific T. pallidum subsp.
pallidum molecules that have been shown to stimulate den-
dritic cells, the lipoproteins TpN17 and TnN47, are not sur-
face localised. The initiation of lipoprotein signalling of
dendritic cells is not likely to occur until the organisms are
being depredated, exposing the lipoproteins to the TLR2 re-
ceptors. This theory is supported by observations that
longer time than usual required for T. pallidum subsp. palli-

dum stimulation of dendritic cells (Bouis et al., 2001). A
delay of dendritic cells maturation, resulting in slower in-
flammatory response, could allow the early dissemination
of T. pallidum subsp. pallidum, giving organisms the oppor-
tunity to penetrate organs and tissues before an active in-
flammatory response has been mounted by the host.

Bacteriological investigation in the case of syphilis is not
possible, because T. pallidum subsp. pallidum does not
grow on artificial media. Two basic methods are applied in
the routine diagnosis of syphilis—microscopy (excretions
from an ulcer, erosion or punctuate obtained from a lymph
node) using dark visual field and serology. Microscopy
shows T. pallidum subsp. pallidum in all lesions of early
and late syphilis, but not of latent syphilis.

Fig. 1. Natural history of untreated syphilis
(Gjestland, 1955).
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In the human organism antibodies against these proteins de-
velop already at the end of the incubation period or during
the first week after the onset of ulcus durum. The serologi-
cal methods for diagnostics of syphilis are classified into
non-specific (non-treponemal) and specific (treponemal)
tests. In non-specific tests cardiolipin antigen obtained from
bovine heart muscle is used. These are mostly flocculation
tests, where the formed “antigen+antibody” complexes
comprise flakes. In Latvia the non-specific tests, mostly
SED (syphilis express diagnostics, microprecipitation reac-
tion with lipid antigen), which is considered as a VDRL
(Veneral Disease Research Laboratory)-modification and
the RPR (Rapid Plasma Reagin) test are used. Non-
treponemal tests are widely used for screening, although
they are not reliable alone to confirm the diagnosis of syphi-
lis. According to the European guidelines, non-treponemal
tests are used for monitoring of serologic activity and treat-
ment of syphilis (Goh and Voorst Vader, 2001).

Antibodies to specific antigens of Treponema pallidum

subsp. pallidum in blood serum and/or plasma are detected
using the specific tests. Commercially available test systems
use Nichols’ strain TpN15, TpN17 and TpN47 recombinant
antigens and synthetic peptide TmpA. Other recombinant
antigens Tp0453, Tp92, Gpd also can be used (Wesley et

al., 2003), although such test systems are not commercially
available. In Latvia now TPHA (Treponema pallidum he-
magglutination test), ELISA (Enzyme-linked immuno-
sorbent assay) and immunofluorescence test IFR (Fluores-
cent treponemal antibody-absorption test FTA-ABS) are
applied. The abovementioned specific treponemal tests are
used to confirm the diagnosis of syphilis and in differential
diagnostics (Goh and Voorst Vader, 2001; Smith et al.,

2001).

Historically, to confirm the cure of syphilis, in addition to
non-treponemal tests, the reaction of complement binding
(Wasserman) reaction and Treponema pallidum immobilisa-
tion reaction (TPIR) or Nelson test, both being specific
tests, were used. Nowadays these tests are not used rou-
tinely, although the TPIR is applied in specialised laborato-
ries in Latvia.

The diagnostic value of non-specific antibodies is limited:
firstly, because in early primary disease antilipoidal anti-
bodies may not have developed, and in late syphilis (late la-
tent and tertiary) up to 30% of individuals may lack antilip-
oidal antibodies (Wesley et al., 2003); and secondly,
because non-treponemal tests are highly sensitive in secon-
dary syphilis, but in other forms their sensitivity is not suffi-
cient (Table 1) (Larson, 1995). It is essential to find highly
sensitive tests in monitoring serological activity and effi-
cacy of treatment of latent syphilis.

Studies of this type have several problems, the major one
being lack of a “gold standard” for the direct detection of
T. pallidum subsp. pallidum. Serological confirmation may
be delayed, absent, or difficult to interpret in cases of poten-
tial reinfection or reactivation of disease (Leslie et al.,

2007).

The goals of the investigation were:

1. To estimate and compare the sensitivity and specificity of
SED, Syphilis Immunoblot IgG, and TPIR. A retrospective
analysis of medical documentation was used as a reference.

2. To determine statistically correlation coefficients be-
tween values of TpN47 and TPIR, TpN17 and TPIR,
TpN15 and TPIR, TmpA and TPIR, SED and TPIR results.

MATERIALS AND METHODS

Study population. Retrospective data of 52 treated late la-
tent syphilis patients from the Clinical Centre of Skin and
Sexually Transmitted Diseases Clinical Centre were ana-
lysed. These patients were hospitalised during a two-year
period from December 2004 to December 2006. Treated
late latent syphilis patients had received treatment at least
three months before current assays were performed. The
control group consisted of 21 patients without any associa-
tion to syphilis.

Specimens. Syphilis Immunoblot IgG, SED and TPIR as-
says were performed on all specimens from patients. Serum
specimens were analysed. Blood was collected by venous
puncture and mostly centrifuged within two hours after
blood collection. Blood was kept stoppered in the original
container until ready for separation. The centrifugation was
conducted for ten minutes at a relative centrifugal force of
850 to 1000 × g in the stoppered container. If analysis was
to be delayed for more than four hours, serum was stored at
4°–6 °C until analysis. The duration of serum storage until
running was seven days maximum.

Syphilis Immunoblot IgG. The commercially available
test system INNO-LIA_ Syphilis Score produced by INNO-
GENETICS (Gent, Belgium) was used (Ebel et al., 2000),
which is a Line Immuno Assay, to confirm the presence of
antibodies against T. pallidum subsp. pallidum. Three re-
combinant proteins (TpN47, TpN17, and TpN15) and one

T a b l e 1

SENSITIVITIES OF SEROLOGICAL TESTS FOR SYPHILIS IN DIF-
FERENT STAGES OF DISEASE* (Larson, 1995)

Test Stage of syphilis

primary secondary latent late

VDRL (SED) 78 (74–87) 100 95 (88–100) 71 (37–94)

RPR 86 (77–100) 100 98 (95–100) 73

FTA-Abs 84 (70–100) 100 100 96

MHA-TP 76 (69–90) 100 97 (97–100) 94

* Values are percent sensitivities. Numbers in parentheses represent ranges
of sensitivities in studies at the Centre for Disease Control and Prevention.

VDRL – Venereal Disease Research Laboratory
SED – microprecipitation reaction with lipid antigen
RPR – rapid plasma reagin
FTA-ABS – fluorescent treponemal antibody absorption
MHA-TP – microhemaglutination assay for antibodies to T. pallidum
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synthetic peptide (TmpA) are coated as discrete lines on a
nylon strip with plastic backing. Specific T. pallidum subsp.
pallidum antibodies, if present in the sample, will bind to
the individual antigen lines on the strip. The assay was per-
formed strictly following manufacturer’s instructions.

SED. The commercially available cardiolipin antigen pro-
duced by “Biolik” (Kiev, Ukraine) was used (Smith et al.,

2001). The assay was performed following the manufactur-
er’s instructions.

TPIR. T. pallidum subspecies pallidum (Nichols’ strain)
was maintained and passaged by intratesticular inoculation
of adult male rabbits in our laboratory. The infected rabbits
were killed seven days after theinjection of Treponema sus-
pension into testis. Treponema was extracted from the testes
and harvested from testicular tissue debris by differential
centrifugation. Spirochetes in suspension were counted by
dark-field microscopy (Bouis et al., 2001). The negative
control consists of the test serum and Treponema suspen-
sion, in a test tube containing 50 µl serum, 300 µl
Treponema suspension and 150 µl complement blood of
guinea-pig obtained by intracardial punction. The incuba-
tion time of the test tube was 24 hours in 37 oC. The test is
judged negative compared with the control if up to 20% of
spirochetes were immobilised, weak positive if 20%–50%
of spirochetes were immobilised, and positive if more than
50% of spirochetes were immobilised.

Statistical calculations. Diagnostic sensitivity is defined as:

SE = TP/(TP+FN)×100, where

SE – diagnostic sensitivity, TP – number of true positive
test results, FN – number of false negative test results.

Test specificity is the percentage of negative results in the
non-infected patients:

S = AN/(AN+FP) ×100%, where

S – test specificity, AN – number of actual negative test re-
sults, FP – number of false positive test results.

Results are identified as true positive and false negative re-
sults in relation to the retrospective study of the partici-
pants’ clinical records.

Pearson’s correlation coefficients were determined between
test result parameters.

RESULTS

The sensitivity of the Syphilis Immunoblot IgG and TPIR
was 98.1%, sensitivity of SED was considerably lower,
only 86.5%.

The specificity of Syphilis Immunoblot IgG, TPIR and SED
were 100%, 96.6%, and 82.8%, respectively.

A strong correlation (correlation coefficient 0.84, P <
0.001) was obtained between SED and TPIR results.

The medium strong correlation (correlation coefficient 0.61,
P < 0.001) was observed between values of the synthetic
peptide TmpA and SED, between values of TpN15 and
TPIR (correlation coefficient 0.59, P < 0.001), and TpN47
and TPIR (correlation coefficient 0.54, P < 0.001). A poor
correlation was found between values of TpN17 and TPIR
(correlation coefficient 0.20, P < 0.001).

DISCUSSION

The sensitivity of non-treponemal tests for treated late
syphilis patients is not sufficiently high, and therefore, the
monitoring of treatment is not efficient. Our estimated sen-
sitivity of SED (85.5%) agrees with the data of VDRL
(SED) (71%, (37–94%)) presented in Table 1 (Larson,
1995).

The obtained sensitivity and specificity of TPIR are high.
TPIR assay is suitable to monitor syphilis serologic activity
and treatment efficacy. The TPIR, considered as a “gold
standard” but requiring a live culture of T. pallidum subsp.
pallidum, is no longer routinely performed and has been re-
placed by more practical procedures. However, this method
is technically complicated, expensive, and it is not possible
to standardise.

Despite dramatic advances in other biomedical fields, the
tools for the management and control of syphilis have un-
dergone little change during the past 60 years (Edward et

al., 2004). New molecular tests for syphilis are unlikely to
replace serology in the short term because they are fairly
expensive and require sophisticated equipment (Muller et

al., 2006). Nevertheless, it is important to treat syphilis dur-
ing pregnancy with penicillin and the endorsement of the
use of molecular techniques to identify T. pallidum subsp.
pallidum in clinical samples to diagnose congenital early
syphilis is recognised (Woznicova et al., 2007). Also, a one-
step sandwich chemiluminiscence immunoassay (CLIA) has
been reported as a screening test and as a confirmatory test
for the diagnosis of syphilis (Knight et al., 2007).

Due to the rapidly developing gene engineering in the last
decades the functions and cell structure of T. pallidum

subsp. pallidum have become better known. Tp15 lipopro-
tein has been determined recently, and antibodies against it
are typically found in primary and congenital syphilis. Tp17
is considered to be a membrane protein. Maximum antibody
development against it is found in patients with secondary
syphilis. Antigens 42–44 (Tmp A) and 190 kD polymer an-
tigen are pathogenetically specific and are found also in
other species of treponemas (T. phagedenis). Antibodies
against 190 kD protein immobilise T. pallidum subsp.
pallidum in the presence of inactivated serum. 47 kD anti-
gen is an immunologically dominant penicillin-binding pro-
tein that promotes cyclisation of antibodies both in the pri-
mary and secondary stage of syphilis.

Antibodies against separate recombinant proteins of T. pal-

lidum subsp. pallidum (TpN17, TpN47, TpN15) can be de-

212 Proc. Latvian Acad. Sci., Section B, Vol. 62 (2008), No. 6.



termined in early stages of syphilis infection, during the pe-
riod of incubation (in contact persons that receive
preventive treatment) and in the case of primary syphilis.
These aspects substantiate the necessity to use the test in the
early stages of the disease.

The intensity of antibody production in later stages of syph-
ilis (secondary, early masked) is maximal, and is expressed
in immunoblot regarding all four recombinant antigens of T.

pallidum subsp. pallidum.

High concentration of antibodies against T. pallidum subsp.
pallidum antigens, particularly, TpN17 protein, is found in
patients who have recently suffered from syphilis. In pa-
tients having syphilis in anamnesis (with duration of the
disease for 3–5 years and more) this concentration is lower.
Furthermore, the formation of antibodies against TpN17
protein is stable also during decreasing titres of antibody
against TmpA protein.

The difference in levels of antibodies against different T.

pallidum subsp. pallidum proteins during clinically
serological testing can possibly be the substation in differ-
ential diagnostics in cases of serological resistance and in-
creased negativity of blood serological reactions.

Nevertheless, there are differences in production of antibod-
ies against different antigens of T. pallidum subsp.
pallidum, and the end result of immunoblot testing in per-
sons who had suffered from syphilis is always positive. A
sample is considered positive if two or more syphilis bands
show a reactivity of just ± or higher (total number of bands
is 4, and the highest possible number of positive results is
+4). This proves the test to be presently non-replaceable,
particularly in cases when the diagnosis of syphilis has to be
determined retrospectively. The rate of assay specificity is
high and it is a good confirmation test.

The use of recombinant T. pallidum subsp. pallidum anti-
gens TpN47 (Tp0574), TpN17, TpN15 (Tp0171), TmpA,
TpN44.5 (Tp0768), TpN17 (Tp0435) to demonstrate serore-
activity has advantages over lipoidal antigen-based and
crude T. pallidum subsp. pallidum tests, which may have up
to 30% false negative results in individuals with early and
late syphilis (Wesley et al., 2003). Our study shows consid-
erably higher sensitivity of Syphilis Immunoblot IgG in
comparison with SED. This is in agreement with the results
of the INNO-LIA™ Syphilis obtained at the Institut Alfred
Fournier (Ebel et al., 2000) and at OKCON (Hagedorn et

al., 1999) where 681 of 683 syphilis-positive samples tested
positive while two samples gave an indeterminate result—
100% sensitivity including the indeterminate results. Thus,
Syphilis Immunoblot IgG might be very effective for
screening purposes in finding latent syphilis patients, but
this test is presently rather expensive. According to our re-
sults, the estimation of values of TmpA, TpN15 and TpN47
might be useful in monitoring treatment efficacy of patients
with latent syphilis.
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OPTIMIZÇTAS IKDIENAS PRAKSÇ LIETOJAMAS LATENTA SIFILISA DIAGNOSTIKAS UN SLIMÎBAS GAITAS
NOVÇROÐANAS METODES

Vçrtçjot latenta sifilisa slimîbas gaitu un seroloìisko aktivitâti, svarîgi ir izmantot testus ar augstu jutîbu un specifiskumu. Retrospektîva
pçtîjuma ietvaros Âdas un seksuâli transmisîvo slimîbu klîniskajâ centrâ tika analizçti 52 latenta sifilisa pacienti, kuriem bija ordinçta
ârstçðana pret sifilisu. Tika aprçíinâta sifilisa imunoblota IgG, bâlâs treponçmas imbilizâcijas reakcijas (BTIR) un sifilisa
ekspresdiagnostikas testa (SED) jutîba un specifitâte. Tika izrçíinâta korelâcija starp bâlâs treponçmas imobilizâcijas reakcijas (BTIR) un
sifilisa imunoblota IgG, SED un bâlâs treponçmas imobilizâcijas reakcijas (BTIR) rezultâtiem. Sifilisa imunoblotu IgG ir lietderîgi
izmantot latenta sifilisa diagnostikâ. Sintçtisko peptîdu TmpA, TmpN15 un TmpN47 vçrtîbas uz sifilisa imunoblota IgG stripa ir lietderîgi
izmantot latenta sifilisa pacientu ârstçðanas monitorçðanâ.

Received 8 August 2008

214 Proc. Latvian Acad. Sci., Section B, Vol. 62 (2008), No. 6.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


