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ARTICLE INFO ABSTRACT

Extracts and preparations made from the animal origin were used extensively in
folk and modern medicine for treating many human diseases. The objective of this
study was to determine the antimicrobial and antifungal activities of aqueous skin
mucus from rainbow trout. Evaluation of inhibition effect of the aqueous skin mucus
against Staphylococcus aureus-ATCC 6538, Escherichia coli-ATCC 9837, Citrobacter
freundii-ATCC 8090, Enterobacter aerogenes-ATCC 13048, Neisseria lactamica-ATCC
23970, Proteus vulgaris-ATCC 49990, Proteus mirabilis-ATCC 29906, Pseudomonas
aeruginosa-ATCC 9027, Pseudomonas fluorescens-ATCC 13525, Bacillus cereus-ATCC
10987, Klebsiella pneumonia-ATCC 13883, Klebsiella oxyttoca-ATCC 43863,
Streptococcus pneumoniae-ATCC 49619, Candida albicans-ATCC 90028 and Candida
parapsilosis-ATCC 22019 was tested. The antimicrobial and antifungal effects of mucus
on the bacteria were assessed by a disc diffusion assay. The activity was measured in
terms of zone of inhibition in mm. The mucus did not show antibacterial and antifungal
activities against any of the tested strains of bacteria and fungi yeast.
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Introduction 1973), and some function in intra-species chemical
communication (Saglio and Blanc, 1989). The skin mucus is
produced primarily by epidermal goblet or mucus cells and
is composed of biochemically diverse secretions, which
contain a number of molecular compounds such as
complement, transferrin, lysozyme, C-reactive protein and
antimicrobial proteins and peptides (Negus, 1963; Aranishi
and Nakane, 1998; Subramanian et al. 2007).

Over the past years, it has also been shown that mucus
plays a role in the prevention of colonization by parasites,
bacteria and fungi and the antibacterial role of mucus has
been known for many years (Austin and Mcintosh 1988). Fish
mucus was found as a source of antimicrobial products
(Hellio et al. 2002). We are not aware of any reports
addressed to the antimicrobial and antifungal activities of
rainbow trout (O. mykiss) skin aqueous mucus on human

It can be thought fish live in a microbe-rich environment
and are vulnerable to invasion by pathogenic or
opportunistic microorganisms since water is a perfect
medium for bacteria and parasitic microbes (Ellis, 2001).
The main function of mucus layer secreted from epidermal
and epithelial cells is to compose the biological interface
between fish and their aqueous environment (Pickering,
1974; Ellis, 1999). It is also thought to serve as a lubricant
in locomotion and osmoregulation (Rosen and Cornford,
1971; Cameron and Endean, 1973), and a defense barrier in
the prevention of surface colonization by bacteria and fungi
(Alexander and Ingram, 1992). Furthermore, it has a
mechanical protective function (Cameron and Endean,
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pathogens. Therefore, we aimed to investigate the in vitro
antibacterial and antifungal activities of the mucus on
human pathogens.
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Material and methods

Animals

One year old 50 freshwater rainbow trout (200+20g)
were obtained from the Fisheries Department of
Agricultural Faculty at Atatirk University in Erzurum and
maintained under standard conditions. Fish treatment
protocols were conducted according to Applied Research
Ethics National Association (2002).

External mucus collection

Hypothermic stress was used to stimulate mucus
production. Live whole fish were firstly cleaned by dipping
them into distilled water to remove any apparent dirt. Fish
were then placed into an enclosed plastic bag with
approximately an equal volume of distilled water at room
temperature. The bag was sealed and finally transferred to
a freezer at -20°C for 1hr to induce a hypothermic stress
condition. At the end of the t1hr, the mucus was collected
by wiping the fish clean using the same plastic bag. The
mucus extract was centrifuged at 2000 rpm for 5 min. The
obtained supernatant was stored at 4°C until analysis.

Preparation of test microorganisms

Gram-positive bacteria (Staphylococcus aureus-ATCC
6538, Bacillus cereus and Streptococcus pneumonia), gram-
negative bacteria (Escherichia coli-ATCC 9837, Citrobacter
freundii-ATCC 8090, Enterobacter aerogenes-ATCC 13048,
Neisseria lactamica-ATCC 23970, Proteus vulgaris-ATCC
49990, Proteus mirabilis-ATCC 29906, Pseudomonas
aeruginosa-ATCC 9027, Pseudomonas fluorescens-ATCC
13525, Klebsiella pneumonia-ATCC 13883, Klebsiella
oxyttoca-ATCC 43863), and fungi yeast (Candida albicans-
ATCC 90028 and Candida parapsilosis-ATCC 22019) were
employed for determination of antimicrobial and antifungal
activity. Microorganisms that can be pathogenic for humans
and animals were used in this study. The bacterial and
fungal stock cultures were maintained on Mueller Hinton
Agar (Oxoid CM 337, Basingstoke, Hampshire, UK) slants,
respectively, which were stored at 4°C. For the purpose of
antibacterial evaluation, 13 microorganisms were used.
These bacteria were maintained on a Blood Agar Base
(Oxoid CM55, Basingstoke, Hampshire, UK). The yeast was
maintained on Sabouraud dextrose agar (Oxoid CM41,
Basingstoke, Hampshire, UK), which is often used with
antifungal for the isolation of pathogenic fungi.

Determination of antimicrobial and antifungal activities

The antibacterial and antifungal activities of the skin
mucus were determined by a disc diffusion assay. Agar
cultures of the test microorganisms were prepared. For this
purpose, 3 to 5 similar colonies were selected and
transferred with loops into 5 mL of Tryptone soya broth
(Oxoid CM129, Basingstoke, Hampshire, UK). Tryptone soya
broth is a highly nutritious and versatile medium,
recommended for general laboratory use and used for the
cultivation of aerobes and facultative anaerobes, including
some fungi. The broth cultures were incubated for 24 h at
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37°C. For screening, sterile, 6-mm diameter filter paper
discs were impregnated with 45 pL of the mucus extract
sterilized by mechanical filtration. 0.85% NaCl solution was
used to prepare as the control samples. Positive controls
were prepared with the same solution. Then the paper discs
were placed onto Mueller Hinton agar (Oxoid CM337,
Basingstoke, Hampshire, UK). The inoculums for each
organism were prepared from broth cultures. The
concentration of the cultures was to 10® colony forming
units (1 x10®8 CFU mL™"). The results were recorded by
measuring the zones of growth inhibition surrounding the
discs. Clear inhibition zones around the discs indicated the
presence of antimicrobial activity. All data on antimicrobial
activity are the average of triplicate analyses. Ampicillin
(10 pg disc™"), amoxicillin (25 pg disc™), cefuroxime (30 pg
disc’’), and antifungal miconazole nitrate (40 g disc’', DRG
International) were used as reference standards to
determine the sensitivity of one strain in each tested
microbial species, as recommended by the Clinical and
Laboratory Standards Institute (46). Antimicrobial activity
was evaluated by measuring the zone of inhibition against
the test organisms.

Results

In this study, 13 different bacterial and 2 different Candida
species were used to screen the possible antibacterial and
antifungal activities of skin mucus extract (Table 1).
However, none of the gram-positive and gram-negative
bacterial species and the Candida species was inhibited by
the skin mucus extract. Ampicillin (10 pg disc™"), amoxicillin
(25 pg disc') and cefuroxime (30 pg disc') were used as
positive controls for bacteria. Miconazole nitrate (40 mg
disc’™") was used as a positive control for antifungal activity.

Discussion

Earlier studies have reported that not only the
antimicrobial property of crude epidermal mucus but also a
number of antibacterial factors in the mucus of rainbow
trout against infectious fish pathogens have been
demonstrated in rainbow trout (Austin and Mcintosh, 1988;
Rainger and Rowley, 1993). However little information is
available on the antimicrobial activity of the trout against
human pathogens.

The protective role of mucus and its components in
various fish species suggests that the epidermal mucus acts
as a first line of defense against pathogens and therefore
may offer a potential source of various innate antimicrobial
agents such as lysozyme, cathepsin B, muramidases and
trypsin-like proteases (Fouz et al. 1990; Barnes et al. 2003;
Svendsen and Bogwald 1997; Nagashima et al. 2001;
Sarmasik, 2002; Subramanian et al. 2007). These
components of crude epidermal mucus exhibit strong pore-
forming properties, which were well correlated with
antibacterial activity (Ebran et al. 1999). For instance Smith
et al. (2000) indicated that the lysozyme from rainbow



Hisar et al. Marine Science and Technology Bulletin (2014) 3(1):19-22

Table 1. Antibacterial and antifungal activity of skin mucus extract from rainbow trout against bacteria strains based on disc-
diffusion assay. Antimicrobial and antifungal results are the averages of triplicate measurements. AMP: Ampicillin (45 mg disc);
AMC: Amoxicillin (45 mg disc™"); CEF: cefuroxime (45 g disc™"); MN: Miconazole nitrate (45 mg disc'); ND: Not detected activity at

this concentration; S: Sensitivity; R: Resistant.

Diameter of

Antimicrobial agent (mm)

Antifungal activity

(mm)
mucus extract AMP AMC CEF
zone (mm) Mucus Extract MN
S R S R

Staphylococcus aureus_ATCC 6538 ND 12 11 - 17
Escherichia coli_ATCC 9837 ND 16 115 24
Citrobacter freundii_ATCC 8090 ND 22 21 - 30
Enterobacter aerogenes_ATCC
13048 ND ND ND - 11
Neisseria lactamica_ATCC 23970 ND 24 24 - 28
Proteus vulgaris_ATCC 49990 ND ND ND 17
Proteus mirabilis_ATCC 29906 ND ND ND 17
Pseudomonas aeruginosa_ATCC ND ND ND ) 1"
9027
Pseudomonas fluorescens_ATCC
13525 ND 15 17 26
Bacillus cereus_ATCC 10987 ND 23 21 - 35
Klebsiella pneumonia_ATCC 13883 ND ND ND 22
Klebsiella oxyttoca_ATCC 43863 ND 10 11 19
Streptococcus
pneumoniae_ATCC49619 ND 23 27 37
Candida albicans_ATCC 90028 ND 21
Candida parapsilosis_ATCC22019 ND 20
trout mucus showed bacteriolytic activity against exhibit any antibacterial and antifungal activities on human

Planococcus citreus. Besides the lysozyme from yellowtail
(Seriola quinqueradiata), common carp (C. carpio) and
rainbow trout (O. mykiss) mucus were also shown to have
bacteriolytic activity against Micrococcus lysodeikticus,
Pasteurella piscicida, L. anguillarum and Micrococcus
luteus (Takahashi et al. 1987; Itami et al. 1987; Smith et al.
2000). Similarly, proteases such as trypsin and cathepsin B
and L from rainbow trout (0. mykiss) and eel species (A.
anguilla and A. japonica) mucus, respectively, exhibited
bacteriolytic activity against L. anguillarum, Edwardsiella
tarda, and Flavobacterium columnare (Hjelmeland et al.
1983; Aranishi et al. 1998; Aranishi, 2000). In addition, two
novel skin antibacterial muramidases were purified from
rainbow trout and those probably contribute to epithelial
defense of the fish against microbes, either alone or in
synergism with antibacterial peptides (Svendsen and
Bogwald, 1997). An antimicrobial peptide which may play a
role in protection against intracellular or extracellular
pathogens was also purified by cation exchange and reverse
phase chromatography from skin of rainbow trout
(Fernandes and Smith, 2002). Pleurocidin isolated from skin
mucous secretions of the winter flounder displays a strong
antimicrobial activity (Saint et al. 2002). Birkemo et al.
(2003) were reported that hipposin in the skin mucus of
Atlantic halibut showed strong antimicrobial activity against
several bacteria.

In the current study, aqueous mucus extract did not
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pathogens. Earlier studies have also reported that, no or
little antimicrobial activity had been detected in the
aqueous mucus extract of various fish species including
Arctic char (Salvelinus alpinus), brook trout (Salvelinus
fontinalis), koi carp (Cyprinus carpio), striped bass (Morone
saxatilis), haddock (Melanogrammus aeglefinus) and hagfish
(Myxine glutinosa) (Hellio et al. 2002; Subramanian et al.
2008). Similarly, in a different study, the crude, acidic and
aqueous extracts were prepared from the epidermal mucus
of snakehead fish Channa striatus (Wei et al. 2010) and the
crude and aqueous extracts showed a detectable level of
bactericidal activity against the fish pathogen Aeromonas
hydrophila but no activity against human pathogens among
the three extracts. The absence of antimicrobial and
antifungal activities of the aqueous mucus in this study
could be due to disuse of different extraction methods
and/or the inactivation of the special enzymes such as
lysozyme, trypsin, cathepsin B and L in mucus by the
incubation temperature and or pH conditions used in the
antimicrobial assay.

In conclusion, in this research we investigated the
antimicrobial and antifungal activities of rainbow trout (O.
mykiss) aqueous mucus extract against 15 human
pathogens. Aqueous extract inhibited none of the human
pathogens. However, further investigations can be focused
on the antimicrobial and antifungal activities of the
different rainbow trout skin mucus extracts on human and
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fish pathogens.
References

Alexander, J.B. and G.l., Ingram. 1992. Non-cellular non-specific
defence mechanisms of fish. Annual Review of Fish
Diseases, 2:249-279.

Aranishi, F. and M. Nakane. 1998. Epidermal proteases of American
eel. Journal of Aquatic Animal Health, 10: 35-42.

Aranishi, F. 2000. High sensitivity of skin cathepsins L and B of

European eel (Anguilla anguilla) to thermal stress.
Aquaculture, 182:209-213.
ARENA (Applied Research Ethics National Association). 2002.

Institutional Animal Care and Use Committee Guidebook.
2nd Edition, Boston.

Austin, B. and D. Mcintosh. 1988. Natural antibacterial compounds
on the surface of rainbow trout, Salmo gairdneri
Richardson. Journal of Fish Diseases, 11:275-277.

Barnes, A.C., Horne, M.T. and A.E. Ellis. 2003. Streptococcus iniae
expresses a cell surface non-immune trout immunoglobulin-
binding factor when grown in normal trout serum. Fish &
Shellfish Immunology, 15:425-431.

Birkemo, G.A., Luders, T., Andersen, O., Nes, I.F. and J. Nissen-
Meyer. 2003. Hipposin, a histone-derived antimicrobial
peptide in Atlantic halibut (Hippoglossus hippoglossus L.).
Biochimica Et Biophysica Acta-Proteins and Proteomics,
1646:207-215.

Cameron, A. and R. Endean. 1973. Epidermal secretions and
evolution of venom glands in fishes. Toxicon, 11:401-410.

Ebran, N., Julien, S., Orange, N., Saglio, P., Lemaitre, C. and G.
Molle. 1999. Poreforming properties and antibacterial
activity of proteins extracted from epidermal mucus of
fish. Comparative Biochemistry and Physiology-Part A,
122:181-189.

Ellis, A. 1999. Immunity to bacteria in fish. Fish and Shellfish
Immunology, 9:291-308.

Ellis, A.E. 2001. Innate host defense mechanisms of fish against
viruses and bacteria. Developmental and Comparative
Immunology, 25:827-839.

Fernandes, J.M.0. and V.J. Smith. 2002. A novel antimicrobial
function for a ribosomal protein from skin secretions of
rainbow trout. Biochemical and Biophysical Research
Communications, 296 (1):167-71.

Fouz, B., Devesa, S., Gravningen, K., Barja, J.L. and A.E. Toranzo.
1990. Antibacterial action of the mucus of turbot. European
Association of Fish Pathologists, 10:56-59.

Hellio, C., Pons, A.M., Beaupoil, C., Bourgougnon, N. and Y. Le
Gal. 2002. Antibacterial, antifungal and cytotoxic activities
of extracts from fish epidermis and epidermal mucus.
International Journal of Antimicrobial Agents, 20:214-219.

Hjelmeland, K., Chrisite, M. and J. Raa. 1983. Skin mucus protease
from rainbow trout, Salmo gairdneri Richardson, and its
biological significance. Journal of Fish Biology, 23:13-22.

22

Itami, T., Takahashi, Y. and K. Sato. 1987. Bacteriolytic activities
in the skin mucus of Ayu. Bulletin of the Japanese Society
of Scientific Fisheries, 53:401-406.

Nagashima, Y., Sendo, A., Shimakura, K., Shiomi, K., Kobayashi,
T., Kimura, B. and T. Fujii. 2001. Antibacterial factors in
skinmucus of rabbitfishes. Journal of Fish Biology, 58:1761-
1765.

Negus, V.E. 1963. The functions of mucus. Acta Oto-Laryngologica,
56:204-214.

Pickering, A. 1974. The distribution of mucus cells in the epidermis
of the brown trout Salmona truta (L) and the char
Salvelinus alpinus (L). Journal of Fish Biology, 6:111-118.

Rainger, G.E., and A.F. Rowley. 1993. Antibacterial Activity in the
Serum and Mucus of Rainbow-Trout, Oncorhynchus mykiss,
Following Immunization with Aeromonas Salmonicida. Fish
and Shellfish Immunology, 3:475-482.

Rosen, M. and N. Cornford. 1971. Fluid friction of fish slimes.
Nature, 234:49-51.

Saglio, P., and J. Blanc. 1989. Intraspecific chemo-communication
in immature goldfish, Carassius auratus (L): attraction in
olfactometer to free amino acid fractions from skin
extracts. Behavioral Biology, 14:132-147.

Saint, N., Cadiou, H., Bessin, Y. and G. Molle. 2002. Antibacterial
peptide pleurocidin forms ion channels in planar lipid
bilayers. Biochimica Et Biophysica Acta-Biomembranes,
1564:359-364.

Sarmasik, A. 2002. Antimicrobial peptides: a potential therapeutic

alternative for the treatment of fish diseases. Turkish
Journal of Biology, 26:201-207.

Smith, V.J., Fernandes, J.M.O., Jones, S.J., Kemp, G.D., and
M.F.Tatner. 2000. Antibacterial proteins in rainbow trout
Oncorhynchus mykiss. Fish and Shellfish Immunology,
10:243-260.

Svendsen, Y. S. and J. Bogwald. 1997. Influence of artificial wound
and non-intact mucus layer on mortality of Atlantic salmon
(Salmo salar L) following a bath challenge with Vibrio
anguillarum and Aeromonas salmonicida. Fish and Shellfish
Immunology, 7:317-325.

Subramanian, S., MacKinnon, S., and N. Ross. 2007. A comparative
study on innate immune parameters in the epidermal
mucus of various fish species. Comparative Biochemistry
and Physiology Part B, 148:256-263.

Subramanian, S., Ross, N.W., and S.L. MacKinnon. 2008.
Comparison of antimicrobial activity in the epidermal
mucus extracts of fish. Comparative Biochemistry and
Physiology, 150B:85e92.

Takahashi, Y., Kajiwaki, T., Itami, T. and T. Okamoto. 1987.
Enzymatic properties of the bacteriolytic substances in the
skin mucus of yellowtail. Bulletin of the Japanese Society
of Scientific Fisheries, 53(3):425-431.

Wei, 0.Y., Xavier, R. and K. Marimuthu. 2010. Screening of
antibacterial activity of mucus extract of Snakehead fish,
Channa striatus (Bloch). European Review for Medical and
Pharmacological Sciences, 14:675-681.




<<

  /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

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /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.)

  >>

  /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



