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An investigation into the susceptibility of
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Abstract
The susceptibility of Atlantic cod (Gadus morhua) and Atlantic Halibut (Hippoglossus hippoglossus)
to an Atlantic salmon (Salmo salar) pathogenic isolate of infectious salmon anaemia was
investigated. No mortality or clinical signs of infectious salmon anaemia disease were recorded
in either species following experimental challenge via intra-peritoneal (i.p.) injection or
cohabitation with i.p. infected fish of the same species. Furthermore, the presence of virus in
internal organs (kidney and spleen) could not be demonstrated in fish surviving at the end of
the 42day challenge period. The implication of these findings with respect to the future commercial
production of Atlantic cod and halibut is discussed.
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Introduction
Infectious salmon anaemia (ISA) is an
orthomyxoviral disease of cultured Atlantic
salmon (Salmo salar) which has caused
epizootics and extensive economic loss in
Norway, Canada, Scotland, the USA, the Faroe
Islands and Chile (reviewed by Kibenge et al.,
2004). The serious impact of ISA is reflected
by its status as the only List I disease within
the European Union (EU Directive 93/53/
EEC). This legislation implements measures
aimed at preventing the introduction and
subsequent transmission of what is con-
sidered to be a disease, which is exotic to the
EU. Eradication required by this legislation
was implemented following the appearance
of ISA disease in Scotland, resulting in the
successful elimination of the disease in
cultured Atlantic salmon (Stagg, 2003).

Increasing evidence exists, however, to
suggest the presence of a naturally occurring
reservoir of infectious salmon anaemia virus
(ISAV) in wild fish (Raynard et al., 2001a).
Furthermore, molecular and epidemiological
evidence suggests that ISA associated with
aquaculture has repeatedly and indepen-
dently emerged from such a reservoir. Indeed,
based on alignments of a polymorphic region
of the haemagglutinin-esterase gene,
Mjaaland et al. (2002) suggested that all
aquaculture-associated virus subtypes
appeared to have derived via differential
deletion events from a putative longer
ancestral sequence. The subsequent detection
of a virus with such an ancestral sequence
from asymptomatic wild fish in Scotland lent
further support to such an evolutionary model
(Cunningham et al., 2002). This evidence,
combined with the apparent independent
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emergence of ISAV in Europe and North
America (Blake et al., 1999) and the fact that
outbreaks have occurred in Norway with no
apparent link to other infected sites, further
supports the notion that  ISA disease
originated in wild fish.

In addition to risks presented by a reservoir
of ISAV in wild fish from which pathogenic
ISAV variants appear to have emerged, virus
can be also be directly transmitted from
Atlantic salmon cages by both horizontal
transfer via seawater and anthropogenic
activity associated with aquaculture activity
(Jarp & Karlsen, 1997). This was most clearly
demonstrated during the emergence of ISA
in Scotland (Murray et al., 2003). Such factors
thus present a potential risk to other fish
species.

Previous studies aimed at identifying risks of
transmission of ISAV to other host species
have largely focussed on the role of wild fish
species and their potential relevance in
spreading disease within Atlantic salmon
aquaculture. This has resulted in iden-
tification of a number of salmonid species
which have been shown to be potential
carriers of the virus (reviewed by Kibenge et
al., 2004). Such studies have also included
non-salmonids such as saithe (Pollachius
virens) (Snow et al., 2002)  and Atlantic herring
(Clupea harengus) (Nylund et al., 2002), both
of which are known to be associated with
aquaculture. While no evidence was obtained
to implicate saithe in the epidemiology of
ISAV (Snow et al. 2002), replication of virus
was demonstrated in herring which were
shown to represent an asymptomatic carrier
species (Nylund et al., 2002).

The aim of the current study was to
investigate the potential impact of ISAV on
the commercial production of alternative
species such as Atlantic cod (Gadus morhua)
and Atlantic halibut (Hippoglossus hippo-
glossus). Increasing diversification within the
mariculture industry has placed a con-
siderable emphasis on such species in recent
years. The potential for such species to be
reared in an environment where ISAV may
be present, including in proximity to Atlantic
salmon culture operations, renders the
susceptibility of these species to ISAV an
important issue to address.  The current study
was thus instigated to determine the
susceptibility of both cod and halibut to an
isolate of ISAV, which originated in
association with Scottish aquaculture and is
pathogenic to Atlantic salmon.

Materials and methods
Cell culture and virus propagation
The salmon head kidney (SHK-1) cell line was
used for the propagation and isolation of virus
in this study, according to previously
described methods (Dannevig et al., 1995).
Isolate 390/98, which was recovered from a
clinical outbreak of ISA in West Scotland was
used in all infection experiments. Virus was
amplified by passage on SHK-1 cells,
harvested and stored at –80°C. An aliquot of
virus was titrated on SHK-1 cells using the
tissue culture infectious dose method (TCID50)
(Reed & Muench, 1938; Burleson et al., 1992)
following a single freeze-thaw cycle. Both
positive and negative cell cultures were tested
for the presence of ISAV using haemad-
sorption with Atlantic salmon erythrocytes as
previously described (Smail et al., 2000).
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RT-PCR
Tissues (kidney and spleen) were removed
from fish surviving at the end of the
experiment and stored at -80°C until
processing. Tissues were then thawed and
disrupted in Trizol® (Life Technologies) (1ml
per 100mg) using disposable pestles. Total
RNA was extracted according to the protocol
supplied by the manufacturer (Life
Technologies) prior to resuspension in DEPC-
treated water. One µg RNA was used as
template for reverse transcription (RT) and
PCR, which was conducted according to the
method, previously reported by Mjaaland et
al (1997).

Fish
Cod (mean weight +/- SE, 45.7+/-3.8g) were
obtained from the Seafish Marine Research
Unit, Ardtoe, Argyll. Halibut (mean weight
+/- SE, 2.6+/- 0.2g) were obtained from Mannin
Seafarms, Isle of Man. Atlantic salmon (mean
weight +/- SE, 56.0+/- 2.5g) were reared at the
FRS Marine Research Unit, Aultbea, Ross-
shire, Scotland. Prior to infection experiments,
fish were screened for the presence of
infectious salmon anaemia virus, infectious
pancreatic necrosis virus, infectious
haematopoietic necrosis virus and viral
haemorrhagic septicaemia virus as described
previously (Dannevig et al., 1995; Snow &
Smail, 1999). Fish were acclimated for at least
14 days after arrival to the laboratory to sea
water conditions (sand filtered from Nigg Bay,
Aberdeen) with aeration and flow rates of 40
l min-1 at a temperature of 10 ± 1°C. Fish were
maintained on commercial pellet diets, but
were starved for 24h before infection.

Experimental infection of Atlantic cod with
ISAV
Atlantic cod were stocked into each of 6 x 30 l
aquaria at a density of 20 fish per tank. Ten
fish from each of tanks 1-3 were removed,
anaesthetised by immersion in tricaine
methane sulphonate (3-aminobenzoic acid
ethyl ester of MS-222; Sigma) at a
concentration of 100mg l-1, marked by clipping
of the dorsal fin, and inoculated intra-
peritoneally with 2.5x107 TCID50 of ISAV in a
volume of 50µl. Ten fish from tanks 4-6 were
similarly anaesthetised, marked and mock
injected with an equivalent volume of L-15
media containing no virus.

Experimental infection of Atlantic halibut
with ISAV
Atlantic halibut were stocked into each of a
further 4 x 30 l tanks (tanks 7-10) with similar
conditions at a density of 40 fish per tank.
Twenty individuals were removed,
anaesthetised, marked and injected intra-
peritoneally with a dose of 1.25 x107 TCID50

of ISAV in a volume of 50 µl and returned to
tanks 7 and 8. Twenty fish from each of tanks
9 and 10 were similarly marked and injected
with L-15 media containing no virus.

Experimental infection of Atlantic salmon
with ISAV
Atlantic salmon were stocked into each of a
further 4 x 30 l tanks aquaria at a density of
10 fish per tank (tanks 11-16). All ten fish from
each of tanks 11 and 12 were removed,
anaesthetised, marked by clipping of the
dorsal fin, and inoculated intra-peritoneally
with 2.5x107 TCID50 of ISAV in a volume of
50µl. Ten fish from tanks 13 and 14 were
similarly anaesthetised, marked and mock
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injected with an equivalent volume of L-15
media containing no virus.

Fish in all aquaria were monitored daily for
the duration of the experimental infection
period (42d) and all dead fish removed and
examined.

Examination of fish surviving experimental
challenge
Tissues (kidney and spleen) were removed
from both cod and halibut surviving at the
end of the experimental infection period and
examined for the presence of ISAV using
tissue culture and RT-PCR using the methods
described above. Material from groups of 5
control i.p. infected cod from each of tanks
4-6 was pooled for analyses by both tissue
culture and RT-PCR. Five each of ISAV
infected fish and cohabiting fish were
sampled from each of tanks 1-3 and processed
individually by tissue culture and RT-PCR (30
samples). Material from groups of 5 halibut
injected with ISAV or cohabiting with these
fish (tanks 7 and 8) was pooled for analysis in
each case. Material from 10 control i.p or
cohabiting halibut (tanks 9 and 10) was pooled
for analysis.  Atlantic salmon were not
sampled for the presence of ISAV since they
had been injected with virus and it is known
that virus is detectable for at least 40d
following administration via this method
(Rimstad et al., 1999), but any gross
pathological signs indicative of ISA disease
were recorded.

Results
Pathogen testing of fish
Cod, halibut and Atlantic salmon were
confirmed by virological examination to be

free from detectable ISAV, VHSV, IHNV and
IPNV.

Experimental infection of Atlantic cod and
Atlantic halibut with ISAV
No mortality or clinical signs normally
associated with ISA disease were recorded in
either i.p infected or fish cohabiting with these
i.p infected fish of the same species for the
duration of the experimental infection
periods. The presence of ISAV was not
identified using either RT-PCR or virological
examination in any of the i.p infected or
cohabiting fish surviving at the end of the
challenge period.

Experimental infection of Atlantic salmon
Mortality in i.p infected salmon reached 20
and 40% in tanks 11 and 12 respectively. All
dead fish exhibited clinical signs consistent
with ISA disease. All 8 surviving fish in tank
11 displayed signs of severe exopthalmia and
external haemorrhaging which is consistent
with establishment of a chronic infection.
Similarly, 4 survivors from tank 12 also
displayed signs associated with ISA, while 2
appeared normal. Positive controls were not
tested for the presence of ISAV due to the
appearance of specific clinical signs consistent
with ISA disease. Since ISAV may be detected
for at least 40d in salmon following
administration via intra-peritoneal injection
(Rimstad et al., 1999), the detection of ISAV
was considered highly likely regardless of
clinical disease status.

Discussion
Mortality in positive control Atlantic salmon
was lower than expected based on previous
infection models established in our laboratory
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(Raynard et al., 2001b), despite administration
of a high dose of the same isolate of ISAV. This
experiment was conducted in late October,
around a time where other workers have
experienced difficulty in infecting and killing
salmon with ISAV (Nylund et al, 2002). Such
a phenomenon was not related to the viral
stock used in this study since the same stock
was used in an immersion challenge
conducted in December of the same year
which resulted in mortality of 100% in
duplicate tanks (n= 10) with zero mortality
recorded in respective controls (data not
shown). Thus Atlantic salmon appear to show
seasonal differences in their susceptibility to
ISAV infection. The underlying mechanisms
for this are unclear, but may be related to
seasonal differences in host innate immunity
against viral infection.

Based on this work, Atlantic cod and halibut
did not appear to be susceptible to ISA
disease. The results of any experimental trial
should be interpreted with caution, however.
Indeed, the nature of such experiments
permits the examination of a single life stage
of a single genetic stock of fish, challenged
with a single isolate of a pathogen. The
apparent seasonal differences observed in
challenging Atlantic salmon, a known ISAV
susceptible species, serve to emphasise this
fact. Furthermore, examples of multiple
apparent independent emergence of ISAV in
Atlantic salmon in Canada and Europe
coupled to the diversity in subtypes of viruses
identified in association with aquaculture
suggest that this virus is highly capable of
adapting to new environments and host
species.

This experiment was not designed to study
the potential development of a carrier status
in the species studied. Results from other
workers have, however, suggested that
Atlantic cod may harbour ISAV. Indeed,
analysis of 24 pools of tissue (5 fish per pool)
originating from Atlantic cod taken from a
well boat holding salmon from a cage with
clinically diseased fish in Cobscook Bay,
Maine USA, identified one sample from which
ISAV was isolated (MacLean et al., 2003).  The
authors were, however, unable to conclude
whether this virus originated from exogenous
particle adhering to the gill lamellae of
sampled fish or if indeed the cod were truly
infected with ISAV.

In summary, based on this study Atlantic cod
and Atlantic halibut do not appear to be
susceptible to ISA disease. Furthermore, even
fish injected with a high dose of the pathogen
did not show any evidence of residual virus
after approximately 7 weeks. The risk of
development of clinical ISA disease in these
species thus appears low. However, there have
been other documented examples, where the
increased exposure of pathogens to new host
species, has lead to the apparent emergence
of pathogenic variants of RNA viruses
associated with aquaculture.  Indeed, the
exposure of rainbow trout to a naturally
occurring marine source of viral hae-
morrhagic septicaemia virus (VHSV) is
believed to have lead to the original evolution
of a highly pathogenic variant, which
subsequently spread throughout the rainbow
trout aquaculture industry in Continental
Europe (Einer-Jensen et al., 2004; Snow et al.,
2004). Furthermore, VHSV associated with
aquaculture has been shown to evolve at a
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higher rate than that naturally found in the
marine environment (Einer-Jensen et al.,
2004).

Increasing evidence highlights the existence
of an environmental reservoir, which may
contain diverse and highly adaptable
subtypes of ISAV.   The diversification of the
aquaculture industry will undoubtedly
expose new species of cultured fish to
potentially novel pathogens such as ISAV.
Since RNA viruses have been demonstrated
to evolve more rapidly in association with the
additional selection pressure imposed by
aquaculture, it may be advisable to limit the
exposure of new aquaculture species such as
cod and halibut to RNA viruses associated
with salmonid production.

Acknowledgements
With grateful thanks to the FRS Marine
Laboratory Virology and Aquarium Services
groups for their expertise and assistance.

References
Blake S, Bouchard D, Keleher W, Opitz M and
Nicholson BL (1999). Genomic relationships
of the North American isolate of infectious
salmon anemia virus (ISAV) to the Norwegian
strain of ISAV. Diseases of Aquatic Organisms
35, 139-144.

Burleson FG, Chambers TM and Wiedbrauk
DL (1992). Virology, A Laboratory Manual,
Vol. Academic Press.

Cunningham CO, Gregory A, Black J,
Simpson I and Raynard RS (2002). A novel
variant of the infectious salmon anaemia virus
(ISAV) haemagglutinin gene suggests
mechanisms for virus diversity. Bulletin of the
European Association of Fish Pathologists 22, 366-
374.

Dannevig BH, Falk K and Namork E (1995).
Isolation of the causal virus of infectious
salmon anaemia (ISA) in a long-term cell line
from Atlantic salmon head kidney. Journal of
General Virology 76,1353-1359.

Einer-Jensen K, Ahrens P, Forsberg R and
Lorenzen N (2004). Evolution of the fish
rhabdovirus viral haemorrhagic septicaemia
virus. Journal of General Virology 85,1167-1179.

Jarp J and Karlsen E (1997). Infectious salmon
anaemia (ISA) risk factors in sea-cultured
Atlantic salmon Salmo salar. Diseases of Aquatic
Organisms 28, 79-86.

Kibenge FS, Munir K, Kibenge MJ, Joseph T
and Moneke E (2004). Infectious salmon
anemia virus: causative agent, pathogenesis
and immunity. Animal Health Research Reviews
5, 65-78.

MacLean SA, Bouchard DA and Ellis SK
(2003). Survey of Nonsalmonid marine fishes
for detection of infectious salmon anemia
virus and other salmonid pathogens. 135-153
In Miller, Otis; Cipriano, Rocco C., tech.
coords. 2003. International response to
infectious salmon anaemia: prevention,
control, and eradication: proceedings of a
symposium; 3-4 September 2002; New
Orleans, LA. Tech. Bull. 1902. Washington,
DC: US. Department of Agriculture, Animal
and Plant Health Inspection Service; U.S.
Department of the Interior, U.S. Geological
Survey; U.S. Department of Commerce,
National Marine Fisheries Service. 194 p.

Mjaaland S, Rimstad E, Falk K and Dannevig
BH (1997) Genomic characterization of the
virus causing infectious salmon anemia in
Atlantic salmon (Salmo salar  L.): an
orthomyxo-like virus in a teleost. Journal of
Virology 71, 681-7686.

Mjaaland S, Hungnes O, Teig A, Dannevig
BH, Thorud K and Rimstad E (2002).
Polymorphism in the infectious salmon
anemia virus haemagluttinin gene:
Importance and possible implications for
evolution and ecology of infectious salmon
anemia disease. Virology 304, 379-391.



Bull. Eur. Ass. Fish Pathol., 25(5) 2005,  195

Murray, AG (2003). The epidemiology of
infectious salmon anemia in Scotland 55-62.
In Miller, Otis; Cipriano, Rocco C., tech.
coords. 2003. International response to
infectious salmon anaemia: prevention,
control, and eradication: proceedings of a
symposium; 3-4 September 2002; New
Orleans, LA. Tech. Bull. 1902. Washington,
DC: US. Department of Agriculture, Animal
and Plant Health Inspection Service; U.S.
Department of the Interior, U.S. Geological
Survey; U.S. Department of Commerce,
National Marine Fisheries Service. 194 p.

Nylund A, Devold M, Mullins JE and Plarre
H (2002). Herring (Clupea harengus): A host for
infectious salmon anemia virus (ISAV).
Bulletin of the European Association of Fish
Pathologists 22, 311-318.

Raynard RS, Murray AG and Gregory A
(2001a). Infectious salmon anaemia virus in
wild fish from Scotland. Diseases of Aquatic
Organisms 46, 93-100.

Raynard RS, Snow M and Bruno DW (2001b).
Experimental infection models and
susceptibility of Atlantic salmon Salmo salar
to a Scottish isolate of infectious salmon
anaemia virus. Diseases of Aquatic Organisms
47, 169-174.

Reed LJ and Muench H (1938). A Simple
Method of Estimating Fifty Percent
Endpoints. American Journal of Hygeine 27, 493-
497.

Rimstad E, Falk K, Mikalsen AB and Teig A
(1999). Time course distribution of infectious
salmon anaemia virus in experimentally
infected Atlantic salmon Salmo salar. Diseases
of Aquatic Organisms 36, 107-112.

Smail DA, Grant R, Ross K, Bricknell IR and
Hastings TS (2000). The use of haemad-
sorption for the isolation of infectious salmon
anaemia virus on SHK-1 cells, from Atlantic
salmon (Salmo salar L.) in Scotland. Bulletin
of the European Association of Fish Pathologists
20, 212-214.

Snow M, Raynard R, Bruno DW, van
Nieuwstadt AP, Olesen NJ, Lovold T and
Wallace C (2002). Investigation into the
susceptibility of saithe Pollachius virens to
infectious salmon anaemia virus (ISAV) and
their potential role as a vector for viral
transmission. Diseases of Aquatic Organisms 50,
13-18.

Snow M and Smail DA (1999). Experimental
susceptibility of turbot Scophthalmus maximus
to viral haemorrhagic septicaemia virus
isolated from cultivated turbot. Diseases of
Aquatic Organisms 38, 163-168.

Snow M, Bain N, Black J, Taupin V,
Cunningham CO, King JA, Skall HF and
Raynard RS (2004). Genetic population
structure of marine viral haemorrhagic
septicaemia virus (VHSV). Diseases of Aquatic
Organisms 61, 11-21.

Stagg RM (2003). The eradication of clinical
infectious salmon anaemia from Scotland. In:
Miller O, Cipriano RC (eds) International
Response to Infectious Salmon Anemia:
Prevention, Control, and Eradication:
Proceedings of a Symposium 3-4 September
2002. Department of Agriculture, Animal and
Plant Health Inspection Service,  New
Orleans, LA.



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


