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Localization of retrovirus in the central nervous
system of a patient co-infected with HTLV-1 and HIV
with HAM/TSP and HIV-associated dementia
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Persons co-infected with HTLV-1 and HIV are at increased risk for neurologic
disease. These patients may develop HAM/TSP and/or HIV-associated
dementia. In this study, we localized cells infected with retrovirus in the
central nervous system (CNS) of a patient with both HAM/TSP and HIV-
associated dementia. HTLV-1 was localized to astrocytes and HIV to
macrophage/microglia. There was no co-infection of a single cell phenotype
in this patient. These data suggest that mechanisms other than co-infection of
the same CNS cell may play a role in the development of neurologic disease in
patients dual infected with HTLV-1 and HIV. Journa l o f Neuro Viro logy (2001)
7, 61 ± 65.
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Introduction

Neurologic complications of HTLV-1 (human T-
lymphotropic virus type 1) and HIV (human
immunode®ciency virus) infection include HTLV-1
associated myelopathy/tropical spastic paraparesis
(HAM/TSP) and HIV-associated dementia, respec-
tively (Levin e t a l, 1996; Gessain e t a l, 1985; Osame
e t al, 1986; Johnson, 1998; Takahashi e t a l, 1996). In
HAM/TSP, central nervous system (CNS) damage is
associated with a CD8+ cytotoxic T-lymphocyte
(CTL) response to HTLV-1 and in®ltration of the
CNS by lymphocytes (Levin e t a l, 1996). In the
CNS, HTLV-1 has been localized to CD4+ T-
lymphocytes and astrocytes (Moritoyo e t a l, 1996;
Lehky e t a l, 1995). HIV is associated with several
CNS complications, most commonly HIV-associated
dementia, an AIDS de®ning illness. In the CNS of
patients with HIV-associated dementia, HIV has
been localized to macrophages/microglia, multi-

nucleated giant cells and rarely to astrocytes
(Johnson, 1998; Epstein and Gendelman, 1993;
Takahashi e t a l, 1996). To better understand the
role of dual infection with HTLV-1 and HIV in the
expression of neurologic disease, we used immu-
nohistochemistry (IHC) in combination with highly
sensitive in situ hybridization (ISH) hybridization
and PCR/in situ hybridization (PCR/ISH) to identify
cells infected with retrovirus in a patient with
HAM/TSP and HIV-associated dementia (Levin et
a l, 1996; Lehky e t a l, 1995).

Case report

Brie¯y, a 40-year-old man developed progressive
spastic paraparesis (Rosenblum e t a l, 1992). Two
years later he was diagnosed with Kaposi’s sarcoma
and HIV. He then developed progressive dementia.
Brain computed tomography showed cerebral atro-
phy. Retrospectively, the patient’s serum was found
to be HTLV-1 positive and a clinicopathologic
diagnosis of AIDS dementia complex (now, HIV-
associated dementia) and HAM/TSP was made
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(Rosenblum e t a l, 1992). Autopsy showed brain
atrophy and HIV-1 encephalitis con®rmed by
positive HIV-1 p24 cells. The spinal cord showed
nonvacuolar myelopathy with axonal loss and
demyelination. Initial retroviral analysis for HIV
and HTLV-1 by ISH was negative. Solution phase
PCR of brain showed HTLV-1 speci®c signal
(Rosenblum e t a l, 1992).

In this study, a combination of immunocyto-
chemistry, ISH and PCR/ISH were used to detect
HIV and HTLV-1 and co-localize it to speci®c cell
phenotypes in formalin ®xed, paraf®n embedded
CNS and control tissues. For those experiments
requiring immunocytochemistry, it was performed
®rst under RNASE free conditions. Primary anti-
bodies included: HAM-56 (Enzo Biochemical Co.,
New York, NY, USA) for macrophage/microglia and
glial ®brillary acidic protein (GFAP) (Dako, Carpin-
teria, CA, USA) for astrocytes. Biotinylated second-
ary antibodies (Vector, Burlingame, CA, USA) were
used to detect primary antibodies. The antigen-
antibody-biotin complex was conjugated to avidin
(ABC solution, Vector) and detected with a diami-
nobenzidine (DAB) peroxide system in which
positive staining is brown or by new fuchsin (Dako)
in which positive staining is red.

For HIV ISH, a full length HIV-1LA1 cRNA probe
(35S-dCTP, 2 ´106 d.p.m./ul, alkaline hydrolyzed)
was used in the anti-sense con®guration to detect
HIV-RNA. A HIV infected cell line (H-9) was used as
positive control. For HTLV-1-RNA ISH, an anti-
sense 2.1 kb cRNA probe (35S-dCTP, 2 ´106 d.p.m./
ul, alkaline hydrolyzed) of HTLV-1-tax was used.

To detect HTLV-1-DNA, PCR/ISH with HTLV-1-tax
speci®c primers were used to amplify HTLV-1 tax
(Levin e t a l, 1996). Following PCR, ISH was
performed using the sense HTLV-1-tax probe to
detect ampli®ed DNA. An HTLV-1infected cell line
(HUT-102) was used as a positive control. Unin-
fected peripheral blood lymphocytes (PBL) and
normal CNS tissues were used for negative controls.
Following ISH, autoradiograms were prepared with
photographic emulsion (Kodak). S lides were devel-
oped after ®ve days and counterstained with
hematoxylin and/or eosin.

Conventional ISH with the antisense 35S-labeled
HTLV-1-tax probe was used to detect HTLV-1-tax
RNA (Table 1). In HUT 102 cells (an HTLV-1
infected cell line that expresses multiple copies of
HTLV-1-RNA), there was intense silver grain
localization (Figure 1a). There was no speci®c
signal in uninfected PBL (Figure 1b) or in normal

Figure 1 ISH for HTLV-1-tax-RNA with the antisense 35-S HTLV-1-tax probe (magni®cation 400 ´, hematoxylin and eosin
counterstain except where noted). (a) positive control, HUT-102 cells. Intense silver grain localization in all cells; (b) negative control,
uninfected PBL. No signal present within cells; (c) normal brain. No speci®c signal present; (d) dual infected brain. Multiple HTLV-1-
tax-RNA positive cells are present; (e) dual infected brain stained with GFAP (pink) and counterstained with hematoxylin only. HTLV-
1-tax-RNA (silver grains) co-localized to a GFAP positive astrocyte (pink).

Table 1 Detection of HTLV-1 and HIV in normal and
retrovirus-infected tissues

HTLV-1 HIV

Uninfected PBL (Ð) (Ð)
HTLV-1 (+) HUT 102 cells (+) RNA and DNA nd
HIV (+) H9 cells nd (+)
Normal, uninfected CNS (Ð) (Ð)
Dual (HTLV-1/HIV) infected CNS (+) (+)
GFAP positive astrocytes (+) RNA and DNA (Ð)
Macrophage/microglia (Ð) (+)

nd, not done.
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CNS (Figure 1c). In the dual infected case, there
were multiple positive HTLV-1-RNA infec ted cells
(Figure 1d). These cells were located in white
matter and there were no in¯ammatory cells.
Furthermore, HTLV-1-RNA was co-localized to
GFAP-positive astrocytes (Figure 1e). This data is
consistent with data seen in patients with HAM/
TSP alone, in which HTLV-1 RNA was localized to
astrocytes in the CNS in areas devoid of in¯amma-
tion (Lehky e t a l, 1995). HTLV-1 RNA did not
localize to macrophage/microglial cells (Table 1).

PCR/ISH was used to detect HTLV-1-DNA (Table
1). Using the sense 35S-HTLV-1-tax probe, there was
no speci®c signal detected in HUT 102 cells (Figure
2a). This is consistent with conventional ISH not
being sensitive enough to detect HTLV-1-DNA in
low copy numbers (Levin e t a l, 1996). Following
PCR/ISH, there was intense silver grain localization
in HUT 102 cells (Figure 2b), but not in uninfected
PBL (Figure 2c). Also, there was no signal if Taq
polymerase or tax speci®c primers were eliminated
from the PCR cocktail (not shown) (Levin e t a l,
1996). PCR/ISH of normal CNS for HTLV-1-tax DNA
was negative (Figure 2d). In contrast, PCR/ISH of
dual infec ted CNS showed multiple positive cells in
regions similar to that of conventional ISH for
HTLV-1-RNA (Figure 2e), and some of these cells
co-localized to GFAP-positive astrocytes (Figure 2f).

Conventional ISH with the antisense 35S-labeled
HIV-1 probe was used to detect HIV-RNA (Table 1).
In H9 cells (an HIV infected cell line that express
HIV RNA), there was intense silver grain localiza-
tion (Figure 3a). There was no speci®c signal using
uninfected PBL (Figure 3b). ISH for HIV-RNA was
also negative in normal CNS (Figure 3c). In the dual
infected autopsy case, there were multiple positive
HIV-RNA infected cells (Figure 3d). These cells
were located in both gray and white matter.
Furthermore, HIV-RNA localized to macrophage/
microglial cells (Figure 3e) and to multinucleated
giant cells (Figure 3f). This is consistent with the
localization of HIV in the CNS described previously
(Takahashi e t a l, 1996). There was no localization of
HIV-RNA to GFAP-positive astrocytes (Figure 3f).

Discussion

In this co-infected patient, HTLV-1-RNA was
localized to astrocytes. Infection was con®rmed by
showing that HTLV-1-DNA co-localized to astro-
cytes by PCR/ISH (Figure 1D). Other studies
localized HTLV-1 to in®ltrating CD4+ T-lympho-
cytes in the CNS of HAM/TSP patients (Moritoyo e t
a l, 1996). These data may not be mutually
exclusive. HTLV-1 infected CD4+ lymphocytes (the
source HTLV-1 in blood) may enter the CNS and
infect an astrocyte. Early in disease, CD4+ T-
lymphocytes are plentiful and may act as an antigen
presenting cell to stimulate a CD8+ CTL response,

and upon the secretion of toxic levels of cytokines,
indirectly damage CNS tissue. Later in disease, an
HTLV-1 infected astrocyte may act as a target for
the CTL, which may result in neurologic damage.

HIV-RNA localized to multinucleated giant cells
and to macrophage/microglial cells, but not to
astrocytes. Other studies have shown low levels of
HIV-RNA expression in astrocytes, particularly in
children (Saito e t a l, 1994). In the adult patient we
studied, HIV-RNA was not detected in astrocytes
(Figure 3f). This is consistent with reports in the
literature, in which HIV RNA expression is low or
undetectable (Takahashi e t a l, 1996). Current data
suggests that HIV infection of macrophages/micro-

Figure 2 PCR/ISH for HTLV-1-tax DNA with the sense 35-S
HTLV-1-tax probe following PCR ampli®cation (except where
noted) with HTLV-1-tax speci®c primers (magni®cation 400 ´,
hematoxylin and eosin counterstain except where noted). (a)
positive control HUT 102 cells without PCR ampli®cation. No
silver grain localization to show that ISH alone is not sensitive
enough to detect HTLV-1-tax DNA; (b) positive control HUT 102
cells following PCR ampli®cation. Intense silver grain localization
in all cells; (c) negative control, uninfected PBL. No silver grain
localization to cells; (d) normal brain. No speci®c signal present;
(e) dual infected brain. Positive HTLV-1-tax DNA positive cells
present; (f) dual infected brain stained with GFAP (brown) and
counterstained with hematoxylin only. HTLV-1-tax DNA (silver
grains, arrow) co-localized to a GFAP positive astrocyte (brown).
The insert shows the identical cell with the silver grains in focus
which are within the emulsion layer of the autoradiogram. The
full ®gure shows the focus on the immunocytochemistry.
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glia in the CNS of patients with HIV-associated
dementia may result in neuronal or astrocyte
dysfunction through indirect pathways from release
of cytokines, toxins or viral proteins (Takahashi e t
a l, 1996; Johnson, 1998).

Clinical manifestations of dual infec ted patients
with neuropathological correlation are of interest
because of the high rate of co-infec tion with HTLV-
1 in certain HIV infec ted populations. There have
been several reports showing that neurologic
disease associated with co-infection can result in
the clinical expression of either HAM/TSP, HIV-
associated dementia or both diseases (Rosenblum
e t a l, 1992; Harrison e t a l, 1997; Berger e t a l, 1991).
Also, HIV infected patients can develop vacuolar
myelopathy (VM), a spinal cord disease that is
distinct pathologically from HAM/TSP, but may
present with similar symptoms. Recently, patients
infected with both HTLV-1 and HIV have a greater
risk for developing myelopathy than those with
HIV alone (Harrison e t a l, 1997). This is important
in order for patients in appropriate risk groups to
be screened for both HTLV-1 and HIV. There seems
to be a reciprocal relationship between HTLV-1
and HIV. HTLV-1 may increase the risk of AIDS

and increase HIV replication (Page e t a l, 1990;
Cheng e t a l, 1998). However, this may not be the
case in vivo , in which HIV viral load is similar
between dual infec ted patients and patients with
HIV alone (Harrison e t a l, 1996). Alternatively, HIV
increased HTLV-1 levels in dual infected patients
compared to patients with HTLV-1 alone (Beilke e t
a l, 1998). We did not ®nd evidence of over-
expression of retrovirus in the CNS nor did we
®nd cells of the same phenotype co-infec ted with
both HTLV-1 and HIV. Considering the distinct
neuropathology of HIV-associated dementia and
HAM/TSP, the reciprocal relationship between
HTLV-1 and HIV may increase the risk of
neurologic disease via alterations in the immune
response or cytokine expression in the CNS, rather
than direct infection of both retroviruses on the
CNS.
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Figure 3 ISH for HIV-RNA with the antisense 35-S HIV-1 probe (magni®cation 400 ´ , hematoxylin and eosin counterstain except
where noted). (a) positive control, H9 cells. Intense silver grain localization over the cell; (b) negative control, uninfected PBL. No
silver grain localization over cells; (c) normal brain. No positive cell present; (d) dual infected brain. Multiple positive cells present, (e)
dual infected brain stained with HAM-56, a macrophage/microglia marker (pink) and counterstained with hematoxylin only. HIV-RNA
(silver grains, arrow) co-localized to a HAM-56 positive cell of macrophage/microglia lineage (pink) (bright®eld microscopy). The
insert shows the identical cell using polarized light and shows intense silver grain localization within the cell; (f) dual infected brain
stained with GFAP (pink) and counterstained with hematoxylin only. HIV-RNA (silver grains, arrow) within a multinucleated giant
cell. The insert shows the same cell using polarized light and shows intense silver grain localization. There was no co-localization of
HIV-RNA within astrocytes (pink).

HIV and HTLV-1 co-infection
MC Levin64



References
Beilke MA, Japa S, Vinson DG (1998). HTLV-1 and

HTLV-II virus expression increase with HIV-1 coin-
fection. J Acquir Immune De®c Syndromes Human
Re trovirol 17: 391 ± 397.

Berger JR, Raffanti S, Svenningsson A, McCarthy M,
Snodgrass S, Resnick L (1991). The role of HTLV in
HIV-1 neurologic disease. Neurology 41: 197 ± 202.

Cheng H, Tarnok J, Parks WP (1998). Human immuno-
de®ciency virus type 1 genome activation induced by
human T-cell leukemia virus type 1 tax protein is
through cooperation of NF-jB and Tat. J Viro l 72(8):
6911 ± 6916.

Epstein LG, Gendelman HE (1993). Human immunode-
®ciency virus type 1 infection of the nervous system:
pathogenetic mechanisms. Ann Neuro l 33: 429 ± 436.

Gessain A, Vernant J, Maurs L, Barin F, Gout O,
Calender A, The GD (1985). Antibodies to human T-
lymphotropic virus I in patients with tropical spastic
paraparesis. Lance t 2: 407 ± 410.

Harrison LH, Quinn TC, Schechter M (1996). Human T
cell lymphotropic virus type I does not increase
human immunode®ciency virus viral load in vivo. J
Infe ct Dis 175: 438 ± 440.

Harrison LH, Vaz B, Taveira DM, Quinn TC, Gibbs CJ,
deSouza SH, McArthur JC, Schechter M (1997).
Myelopathy among Brazilians coinfected with juman
T-cell lymphotropic virus type I and HIV. Neuro logy
48: 13 ± 18.

Johnson RT (1998). Viral infections of the Nervous
System: ``Human immuno de®ciency virus’’. Philadel-
phia: Lippincott-Raven Publishers, Pp. 287 ± 314.

Lehky T, Fox C, Koenig S, Levin M, Flerlage N, Izumo S,
Sato E, Raine C, Osame M, Jacobson S (1995).
Detection of human T lymphotropic virus type I
(HTLV-1) tax RNA in the central nervous system of
HTLB-1 associated myelopathy/tropical spastic para-
paresis by in situ hybridization. Ann Neurol 37: 246 ±
254.

Levin MC, Fox R, Lehky T, Walter M, Fox CH, Flerlage
N, Bamford R, Jacobson S (1996). PCR-in situ
hybridization detection of human T-cell lymphotropic
virus type I (HTLV-I) tax proviral DNA in peripheral
blood lymphocytes of patients with HTLV-I associated
neurologic disease. J Viro l 70: 924 ± 933.

Moritoyo, T, Reinhart T, Moritoyo H, Sato E, Izumo S,
Osame M, Haase A (1996). Human T-lymphotropic
virus type I associated myelopathy and tax gene
expression in CD4+ T lymphocytes. Ann Neuro l 40:
84 ± 90.

Osame M, Usuku, K, Izumo S, Ijchi N, Amitani H, Igata
A, Matsumoto M, Tara M (1986). HTLV-I associated
myelopathy: a new clinical entity. Lance t 1: 1031 ±
1032.

Page JB, Lai S, Chitwood DD, Klimas NG, Smith PC,
Fletcher MA (1990). HTLV-I/II seropositivity and
death from AIDS among HIV-1 seropositive intrave-
nous drug users. Lance t 335: 1439 ± 1441.

Rosenblum MK, Brew BJ, Hahn B, Shaw G, Haase A,
Maroushek S, Price RW (1992). Human T-lympho-
tropic virus type I-associated myelopathy in patients
with the acquired immunode®ciency syndrome. Hu-
man Pa tho l 23: 513 ± 519.

Saito Y, Sharer LR, Epstein LG, Michaels J, Mintz M,
Louder M, Golding K, Cvetkovich TA, Blumberg BM
(1994). Overexpression of nef as a marker for
restric ted HIV-1 infection of astrocytes in postmortem
pediatric central nervous tissues. Neurology 44: 474 ±
481.

Takahashi K, Wesselingh SL, Grif®n DE, McArthur JC,
Johnson RT, Glass JD (1996). Localization of HIV-1 in
human brain using polymerase chain reaction/in situ
hybridization and immunocytochemistry. Ann Neuro l
39: 705 ± 711.

HIV and HTLV-1 co-infection
MC Levin 65



<<
  /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


