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Short Communication

Persistence of viral RNA in the brain of offspring
to mice infected with in�uenza A/WSN/33 virus
during pregnancy

Fredrik Aronsson, Charlotta Lannebo, Martin Paucar, Johan Brask, Krister Kristensson, and H Êakan Karlsson

Department of Neuroscience, Karolinska Institutet, Stockholm, Sweden

Epidemiological studies have indicated an association between in�uenza A
virus infections during fetal life and neuropsychiatric diseases. To study the
potential for in�uenza A virus infections to cause nervous system dysfunc-
tions, we describe a mouse model using intranasal instillation of the mouse
neuroadapted in�uenza A/WSN/33 strain in pregnant mice. Viral RNA and nu-
cleoprotein were detected in fetal brains and the viral RNA persisted for at least
90 days of postnatal life. We have, thus, obtained evidence for transplacental
passage of in�uenza virus in mice and the persistence of viral components in
the brains of these animals into young adulthood. Journal of NeuroVirology
(2002) 8, 353–357.
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Introduction

The hypothesis that the certain neuropsychiatric dis-
orders may re�ect disturbances in the maturation of
the nervous system has been proposed in a number
of studies, reviewed in Raedler et al (1998). Although
controversy still exists, there is a common belief that
certain neuronal populations in these patients have
failed to develop normally due to disturbances in
their migration and synaptogenesis. Epidemiological
studies suggest that some of these disorders may be
related to infectious diseases of the mother during
pregnancy or during early infancy (Rantakallio et al,
1997). For example, in�uenza A virus infections dur-
ing pregnancy have in many, but not all, studies been
associated with the appearance of neuropsychiatric
diseases in the offspring (Munk-Jorgensen and Ewald,
2001). Thus, it may be hypothesized that an infec-
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tious agent, in one way or the other, adversely affects
the developing CNS leading to behavioral changes
in the adult individual. It is therefore of interest to
determine if a common pathogen, such as in�uenza
A virus, can actually be transmitted from the preg-
nant mother to the fetus with subsequent targeting
to the fetal brain. In general, in�uenza A virus in-
fections are limited to the respiratory epithelium,
but viremia has been observed in both humans and
experimental animals (Ritova et al, 1979; Reinacher
et al, 1983; Rushton et al, 1983; Mori et al, 1995).
The purpose of the present study was to investigate
if the mouse neuroadapted A/WSN/33 strain of in-
�uenza A virus can spread through the placenta to
the brain of a fetus still allowing for viable offspring.
The neurotropic in�uenza A/WSN/33 strain is suit-
able for these purposes because its spread from the
respiratory tract is probably facilitated by its use of
the abundant protease plasminogen in addition to the
Clara cell restricted trypsin for hemagglutinin cleav-
age (Li et al, 1993; Goto and Kawaoka, 1998). Fur-
thermore, we previously reported that the A/WSN/33
strain causes a persistent infection at levels of the up-
per brainstem in immunodefective mice after injec-
tion into the olfactory bulb (Aronsson et al, 2001).
We here report that viral RNA can be detected in
the brains of fetuses whose mothers were infected
intranasally with this virus and that the offspring of
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Table 1 Primer sequences

Gene GenBank Acc no Primer sequences Size (bp)

GAPDH¤ NM00804 Fw 50-ctgaggaccaggttgtctcc-3 0 267
Rev 50-tgtgagggagatgctcagtg-3 0

Matrix L25818 Fw 50-gggaagaacaccgatcttga-3 0 274
Rev 50-gcaagtgcaccagcagaata-3 0

Nucleoprotein M30746 Fw 50-gaatggacggagaacaagga-3 0 224
Rev 50-acggcagatccatacacaca-3 0

¤Glyceraldehyde-3-phosphate dehydrogenase.

such mice can harbor viral RNA at least 3 months
after birth.

Passage of in�uenza A virus to the fetal brain In
order to examine if in�uenza A virus can spread to
the fetuses during maternal infection, C57BL/6 mice
(the breeding facility at the Department of Microbiol-
ogy and Tumor Biology Center, Karolinska Institutet)
were inoculated intranasally with 30 ¹l containing
750 or 7500 plaque-forming units (PFU) of in�uenza
A/WSN/33 virus (kindly provided by Dr S Nakajima,
The Institute of Public Health, Tokyo, Japan) sus-
pended in phosphate-buffered saline (PBS), pH 7.4,
on day 14 of pregnancy (E14). Control mice were
inoculated similarly with PBS. All litters were kept
separately in a venticage system. These studies were
conducted under institutional guidelines and ethical
committee approval (Nos N192/98 and N106/01).

On day E17, the pregnant mice were sacri�ced,
the chorioamniotic sacs containing the fetuses and
placentas sampled, put on ice, and transferred to a
separate laboratory. Brains, lungs, and correspond-
ing placentas were subsequently dissected out, us-
ing new sets of tools for every fetus in order to
avoid cross-contamination. For veri�cation of mater-
nal infection, lungs from the mothers were dissected
out in a separate room. Total RNA was extracted
from whole organs using the RNeasy Kit (Qiagen,
GmbH, Hilden, Germany). Following DNase I (Life
Technologies, Paisley, UK) treatment, 1 ¹g of total
RNA was reverse transcribed by random priming us-
ing Superscript II in a 20-¹l reaction according to
the manufacturer’s instructions (Life Technologies).
One ¹l of the cDNA template was ampli�ed in a
25-¹l reaction, containing: 1 £ Advantaq Plus DNA
Polymerase, 1 £ Advantaq Plus PCR Buffer (Clontech
Laboratories Inc., Palo Alto,USA), 1 ¹M of gene-
speci�c forward and reverse primers, respectively
(see Table 1), 200 ¹M each of dNTPs (Life Technolo-
gies). A GeneAmp PCR system 9700 (Applied Biosys-
tems, Foster City, CA, USA) with the following cy-
cling conditions was used: heat activation for 2 min
at 94±C followed by 35–45 cycles of denaturation at
94±C for 30 s and annealing/extension at 66–69±C for
1 min, followed by a �nal extension at 72±C for 7 min.
PCR products were electrophoresed in 2% agarose in
40 mM Tris, 20 mM acetic acid, and 1 mM EDTA
(TAE) buffer. Double-stranded DNA was stained in
1 £ SYBR Gold Stain (Molecular Probes, Eugene, OR,

USA) in TAE buffer. Double-stranded DNA was sub-
sequently visualized and documented on a Gel Doc
2000 system (Bio-Rad, Hercules, CA, USA).

Data from two litters (n D 17), using a virus titer
of 750 PFU for maternal inoculation, shows that in-
�uenza A virus RNA encoding matrix (M) and/or nu-
cleoprotein (NP) could be detected in a proportion
of the fetal brains and lungs. Viral RNA was also de-
tected in some of the placentas (Figure 1A). Using the
higher dose of 7500 PFU for maternal inoculation of
one animal gave similar results (data not shown). Or-
gans from fetuses whose mothers received PBS were
always negative for viral RNA. Maternal infection
was veri�ed in lung tissue by RT-PCR ampli�cation
of the RNA encoding NP. Message for the housekeep-
ing gene glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) was detected in all samples. In a fourth lit-
ter, the presence of viral protein in the fetal brains
was investigated by Western blotting of homogenized
whole brains with subsequent detection by a mouse
monoclonal IgG1 antibody to in�uenza A virus nu-
cleoprotein (ViroStat, Portland, Maine, USA), as pre-
viously described (Aronsson et al, 2001). As seen in
Figure 1B, viral nucleoprotein was detected in 7 out
of 11 brains tested.

Although a number of RNA viruses were reported
to pass the placenta both in humans, and domestic
and experimental animals [for review see Mims,
1968], only scattered reports exist of transplacen-
tal passage of in�uenza A virus. The A/PR/8 strain
was reported to cross the placenta in mice (Siem
et al, 1960; Takeyama, 1966) and the recombinant
A/PR/8-A/England/939/69 strain in ferrets (Sweet
et al, 1977; Rushton et al, 1983). However, in a large
study of A/WSN/33 infection in mice, no evidence
for transplacental passage was obtained as examined
by virus cultivation (Williams and Mackenzie, 1977).
Similarly, in humans, scattered case reports suggest
that in�uenza A virus can spread via the placenta.
For instance, Yawn et al (1971) and McGregor et al
(1984) reported transplacental passage in humans of
in�uenza A2/Hong Kong/8/68 and A/Bangkok, re-
spectively. On the other hand, in a study of 138 new-
borns to mothers with proven in�uenza A virus in-
fection during pregnancy, no serological evidence for
transplacental passage was obtained as measured by
cord blood IgM anti-in�uenza antibodies (Irving et al,
2000). In the present study, infectious virus could
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Figure 1 Transplacental passage of in�uenza A/WSN/33 virus. (A) Prevalence of viral RNA in fetal brain, lung and in corresponding
placenta (n D 17). (B) Detection of the 56-kDa in�uenza A virus nucleoprotein in individual fetal brains (1–11) and a positive control (C).
The tissues were sampled 3 days after maternal infection with 750 PFU of in�uenza A/WSN/33 virus.

not be grown from the fetuses by using a plaque as-
say on MDCK cells in the absence of trypsin (Tobita
et al, 1975). Despite this, viral RNA and nucleopro-
tein could be detected in a portion of the fetal brains
and lungs by RT-PCR and illustrates the need for
using methods more sensitive than culture or serol-
ogy in this kind of studies. The present study clearly
shows that in�uenza A virus can spread to a fetus in
which it can be targeted to the brain. We then studied
the postnatal survival of these mice.

Survival of offspring to infected mice Mice born
to mothers instilled intranasally with the higher dose
of virus, 7500 PFU, showed signs of disease and died
within 8 days of birth (Figure 2). This is in accor-
dance with the study by Takeyama (1966) where a
high rate of neonatal death within 10 days of birth
was seen using the PR8 strain. Offspring to mice in-
fected with the lower dose of virus, 750 PFU, sur-
vived the observation period of 3 months. They had
normal growth rate and showed no obvious signs of
disease (Figure 2). These mice were then sacri�ced,
and the brains were dissected out and subjected to
further analyses.

Persistence of viral RNA in offspring to virus-
infected mice To examine if viral RNA could per-
sist in the brain of offspring to infected animals,
mice were sampled at 10, 20, 35, 60, and 90 days
of age. From these animals the brains were dis-
sected and analyzed for the presence of viral RNA,

Figure 2 Survival of mice. Offspring to mothers exposed to 750
(¤, n D 17) or 7500 (¥, n D 15) PFU of in�uenza A/WSN/33 virus.
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Table 2 Persistence of in�uenza A/WSN/33 virus RNA in brains
of animals exposed in utero

Age (days) Virus RNA positive brains¤

10 2/4
20 1/4
35 1/4
60 1/4
90 2/8

¤Number of animals where viral RNA encoding M or NP was
detected out of total number of animals tested at each time point
of postnatal life.

as described before. As seen in Table 2, viral RNA
encoding M and/or NP could be detected in animals
at all points of time. Such sequences were never de-
tected in animals born to sham-inoculated mice. Fol-
lowing the completion of the study, the identity of
all PCR products was veri�ed by TA cloning (In-
vitrogen, Groningen, The Netherlands) and sequenc-
ing on an Applied Biosystems Division 377 auto-
mated DNA sequencer (core facilities at Karolinska
Institutet). The resulting sequences were compared
to previously reported sequences using BLASTN
algorithms.

In a previous study, RNA corresponding to
all viral segments, was found to persist for up
to 17 months in the brains of immunodefective
TAP1 knockout mice after intracerebral inoculation
(Aronsson et al, 2001). No sign of persistence be-
yond 35 days was seen in wild-type animals (Mori
et al, 1999), which agrees with the notion that in-
�uenza A virus does not establish persistent infec-
tion in the immunocompetent host (Doherty et al,
1996; Hawke et al, 1998). Hence, in the prenatally in-
fected animals in the present study, virus may either

References

Adams JM, Heath HD, Imagawa DT, Jones MH, Shear HH
(1956). Viral infections in the embryo. AMA J Dis Child
92: 109–114.

Aronsson F, Karlsson H, Ljunggren HG, Kristensson K
(2001). Persistence of the in�uenza A/WSN/33 virus
RNA at midbrain levels of immunodefective mice.
J NeuroVirol 7: 117–124.

Ciurea A, Klenerman P, Hunziker L, Horvath E, Odermatt B,
Ochsenbein AF, Hengartner H, Zinkernagel RM (1999).
Persistence of lymphocytic choriomeningitis virus at
very low levels in immune mice. Proc Natl Acad Sci
USA 96: 11964–11969.

Doherty PC, Topham DJ, Tripp RA (1996). Establishment
and persistence of virus-speci�c CD4C and CD8C T cell
memory. Immunol Rev 150: 23–44.

Goto H, Kawaoka Y (1998). A novel mechanism for the ac-
quisition of virulence by a human in�uenza A virus.
Proc Natl Acad Sci USA 95: 10224–10228.

Hamburger V, Habel K (1947). Teratogenetic and lethal ef-
fects of in�uenza-A and mumps viruses on early chick
embryos. Proc Soc Exp Biol NY 66: 608–617.

be tolerated or escape recognition by residing in an
immunoprivileged site, such as neurons (Kristensson
and Norrby, 1986; Joly et al, 1991; Stevenson et al,
1997). For a number of virus infections, the age of
the host determines whether a persistent infection
will be established or not. The most notable ex-
ample is lymphocytic choriomeningitis (LCM) virus
infections, in which virus persists in all organs
for the entire life span of mice infected neona-
tally, while virus is rapidly cleared after infec-
tion of adult mice (Lehmann-Grube, 1988), although
Ciurea et al (1999) recently reported the persis-
tence of lymphocytic choriomeningitis virus, at very
low levels, even in immunocompetent mice infected
in adulthood. Reports on effects of congenital in-
�uenza A virus infections have previously been
limited to neural tube defects in chick embryos
(Hamburger and Habel, 1947; Robertson et al, 1967;
Johnson et al, 1971) and fetal death with severe mal-
formations in mice (Adams et al, 1956) after infection
during early gestation. Our surviving mice showed
no such gross changes of their brain development.
The surprising �nding of virus persistence in the CNS
of in utero infected offspring suggests that virus has
the potential to affect differentiated neuronal func-
tions. This may become overt later in life due to
reactivation of the virus (Levine and Grif�n, 1992),
or by an altered vulnerability of the nervous tis-
sue to environmental factors. For this purpose, we
will use the strategy of gene expression pro�ling in
order to identify potential effects of the maternal
virus exposure. We suggest that the present model
lends itself for studies of whether a maternal infec-
tion may cause abnormalities in maturation of the
central nervous system and affect behavior of the
offspring.

Hawke S, Stevenson PG, Freeman S, Bangham CR (1998).
Long-term persistence of activated cytotoxic T lympho-
cytes after viral infection of the central nervous system.
J Exp Med 187: 1575–1582.

Irving WL, James DK, Stephenson T, Laing P, Jameson
C, Oxford JS, Chakraverty P, Brown DW, Boon AC,
Zambon ML (2000). In�uenza virus infection in the
second and third trimesters of pregnancy: A clini-
cal and seroepidemiological study. Bjog 107: 1282–
1289.

Johnson KP, Klasnja R, Johnson RT (1971). Neural tube de-
fects of chick embryos: An indirect result of in�uenza A
virus infection. J Neuropathol Exp Neurol 30: 68–74.

Joly E, Mucke L, Oldstone MB (1991). Viral persistence in
neurons explained by lack of major histocompatibility
class I expression. Science 253: 1283–1285.

Kristensson K, Norrby E (1986). Persistence of RNA viruses
in the central nervous system. Annu Rev Microbiol 40:
159–184.

Lehmann-Grube F (1988). Persistent infection of mice with
lymphocytic choriomeningitis virus. In Virus infections



In¯uenza A virus persistence in mice exposed in utero

F Aronsson et al 357

and the developing nervous system. Johnson RT, Lyon G
(eds). Kluwer Academic Publishers: Lancaster, pp 69–
83.

Levine B, Grif�n DE (1992). Persistence of viral RNA
in mouse brains after recovery from acute alphavirus
encephalitis. J Virol 66: 6429–6435.

Li S, Schulman J, Itamura S, Palese P (1993). Glycosyla-
tion of neuraminidase determines the neurovirulence of
in�uenza A/WSN/33 virus. J Virol 67: 6667–6673.

McGregor JA, Burns JC, Levin MJ, Burlington B,
Meiklejohn G (1984). Transplacental passage of in-
�uenza A/Bangkok (H3N2) mimicking amniotic �uid in-
fection syndrome. Am J Obstet Gynecol 149: 856–859.

Mims CA (1968). Pathogenesis of viral infections of the
fetus. Progr Med Virol 10: 194–237.

Mori I, Diehl AD, Chauhan A, Ljunggren HG, Kristensson K
(1999). Selective targeting of habenular, thalamic mid-
line and monoaminergic brainstem neurons by neu-
rotropic in�uenza A virus in mice. J NeuroVirol 5:
355–362.

Mori I, Komatsu T, Takeuchi K, Nakakuki K, Sudo M,
Kimura Y (1995). Viremia induced by in�uenza virus.
Microb Pathog 19: 237–244.

Munk-Jorgensen P, Ewald H (2001). Epidemiology in neu-
robiological research: Exempli�ed by the in�uenza-
schizophrenia theory. Br J Psychiatry Suppl 40: s30–
32.

Raedler TJ, Knable MB, Weinberger DR (1998). Schizophre-
nia as a developmental disorder of the cerebral cortex.
Curr Opin Neurobiol 8: 157–161.

Rantakallio P, Jones P, Moring J, Von Wendt L (1997). Asso-
ciation between central nervous system infections dur-
ing childhood and adult onset schizophrenia and other
psychoses: A 28-year follow-up. Int J Epidemiol 26: 837–
843.

Reinacher M, Bonin J, Narayan O, Scholtissek C (1983).
Pathogenesis of neurovirulent in�uenza A virus infec-
tion in mice. Route of entry of virus into brain deter-

mines infection of different populations of cells. Lab
Invest 49: 686–692.

Ritova VV, Schastnyi EI, Ratushkina LS, Shuster IY (1979).
Investigation of the incidence of in�uenza A viraemia
caused by virus strains circulating among children in
1968–1977. J Hyg Epidemiol Microbiol Immunol 23: 35–
41.

Robertson GG, DeBandi HO, Jr, Williamson AP, Blattner
RJ (1967). Brain abnormalities in early chick embryos
infected with in�uenza-A virus. Anat Rec 158: 1–9.

Rushton DI, Collie MH, Sweet C, Husseini RH, Smith H
(1983). The effects of maternal in�uenzal viraemia in
late gestation on the conceptus of the pregnant ferret.
J Pathol 140: 181–191.

Siem RA, Ly H, Imagawa DT, Adams JM (1960). In�uenza
virus infections in pregnant mice. J Neuropathol Expr
Neurol 19: 125–129.

Stevenson PG, Hawke S, Sloan DJ, Bangham CR (1997).
The immunogenicity of intracerebral virus infection
depends on anatomical site. J Virol 71: 145–151.

Sweet C, Toms GL, Smith H (1977). The pregnant ferret as
a model for studying the congenital effects of in�uenza
virus infection in utero: Infection of foetal tissues in or-
gan culture and in vivo. Br J Exp Pathol 58: 113–123.

Takeyama T (1966). Virological studies on experimental
infection of pregnant mice with in�uenza virus. Tohoku
J Exp Med 89: 321–340.

Tobita K, Sugiura A, Enomote C, Furuyama M (1975).
Plaque assay and primary isolation of in�uenza A
viruses in an established line of canine kidney cells
(MDCK) in the presence of trypsin. Med Microbiol
Immunol (Berl) 162: 9–14.

Williams K, Mackenzie JS (1977). In�uenza infections
during pregnancy in the mouse. J Hyg (Lond) 79: 249–
257.

Yawn DH, Pyeatte JC, Joseph JM, Eichler SL, Garcia-Bunuel
R (1971). Transplacental transfer of in�uenza virus.
JAMA 216: 1022–1023.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


