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Abstract Bombina orientalis is one of the most common
amphibians in the world and comprise a large proportion of
their total number in Korea. B. orientalis, spawns in the
farming regions at Spring when the massive application
of agricultural chemicals occurs. Carbaryl, carbamate
chemical is a slightly to highly toxic insecticide inhibiting
acetylcholinesterase. The embryotoxicity and teratogenic
effects of carbaryl on B. orientalis embryos were investi-
gated at 5, 10, 50 and 100 pM. The survival rates of
embryos at 312 h post fertilization were decreased with
concentration dependent manner. Exposure to carbaryl
produced 4 types of severe external abnormalities such as
bent trunk, thick-set body, bent tail and ventral blister. At
5 UM carbaryl, a dose of no observed effect on embryonic
survival, developmental abnormalities were significantly
increased. The developmental abnormalities showed in
order of frequency with bent trunk, thick-set body, bent tail
and ventral blister. This result suggests that carbaryl is
detrimental for embryonic survival and teratogenic by
causing the axial skeletal defects in B. orientalis embryos.
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Many amphibian species breed in aquatic habitats such as
farmland, consequently, their larvae may be exposed to
endocrine disruptor chemicals (EDCs) such as insecticide
and herbicide at some time during development. Therefore,
EDCs may advance to amphibian population declines.
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Carbaryl (1-naphthyl-N-methylcarbamate) is the widely
used insecticide in the carbamate chemical family and it
controls over 100 species of insects on fruit, cotton, forests
and many other crops, as well as on poultry, livestock, and
pets (Mathew et al. 1995; Bacchetta et al. 2008). Carbaryl
is available in granules, dispersions, and suspensions for-
mulations. Trade names of commercial insecticides con-
taining carbaryl include Carbamec, Tercyl, Sevin, and Nac.
Carbaryl is a General Use Pesticide (GUP). However,
various formulations vary widely in toxicity. For example,
it is categorized as toxicity class [—highly toxic for Tercyl;
toxicity class II—moderately toxic for Sevin 803; and
toxicity class III—slightly toxic for some other products.
The carbaryl poisoning showed that it generally causes
inhibition of acetylcholinesterase (AChE), a key enzyme in
the insect nervous system (O’Malley 1997), causing the
accumulation of acetylcholine (Ach) in the synaptic cleft
because of impairs the hydrolysis of Ach (Ecobichon
2001).

During past decade, decrease in amphibian populations
became a global phenomenon (Alford and Richards 1999;
Houlahan et al. 2000; Davidson 2004). In aquatic ecosys-
tems, a number of studies showed that carbaryl and car-
bamates affect amphibian health (Bacchetta et al. 2008;
Bridges 1997, 2000; Davidson et al. 2007; Relyea and
Mills 2001; Relyea 2003) The toxicity of carbaryl reported
LC50 values to range from 2.5 to 20.6 mg L' and showed
great differences among species (Bacchetta et al. 2008;
Boone and Bridges 1999; Boone and Semlitsch 2001,
2002; Bridges 1997, 2000; Bridges et al. 2002; Relyea
2003, 2004; Zaga et al. 1998). Bacchetta et al. (2008)
reported that carbaryl induced axial-skeletal damage in
Xenopus laevis embryos is caused by both inhibition of
AChE with consequent muscular tetanic spasms and dis-
orders in the organization of the connective tissue matrix
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surrounding the notochord. In southern leopard frog (Rana
sphenocephala) tadpoles, carbaryl delayed metamorphosis
and decreased body size at metamorphosis (Bridges 2000)
and reduced swimming performance in plains leopard frog
tadpoles (Rana blairi) (Bridges 1997). In foothill yellow-
legged frogs (Rana boylii), skin peptide defenses were
significantly reduced and susceptibility to disease increased
after exposure to carbaryl, suggesting that carbaryl may
inhibit innate immune defense (Davidson et al 2007).
Bombina orientalis is one of the most common amphibians
in the world and comprise a large proportion of their total
number in Korea. This species lives in mixed coniferous-
broad-leaved forests and spawns in the rice field and ponds
in the farming regions and uses water in lakes, ponds,
swamps, streams and springs. These regions are where the
massive application of carbamate insecticide occurs. Sev-
eral herbicides and insecticides have been known to toxic
in the embryonic, larval and adult life of this frog species
(Kang et al. 2005, 2008, 2009). To date, however,
embryotoxic and teratogenic effects of carbaryl has not
been studied in B. orientalis. In the present study we
examined the effects of carbaryl on the survival and
development of B. orientalis embryos and tadpoles.

Materials and Methods

Carbaryl (CAS No. 63-25-2) was obtained from Riedel-de
Haén (Seelze, Germany) and dissolved in ethanol. Frogs
(B. orientalis) were collected in Hongcheon (Gangwon-Do,
Korea) and reared in animal husbandry at Hanyang
University (Seoul, Korea). They were fed with mealworm
three times a week and aquarium water was replaced at the
time of feeding. The aquaria were maintained at a diurnal
14: 10 h light: dark cycle and at 20-22°C. Embryos were
obtained from at least three different male/female pairs for

Table 1 Survival rates of B. orientalis embryos exposed to carbaryl

each bioassay. Mature oocytes of B. orientalis were
obtained by injecting adult females with 750 IU of human
chorionic gonadotropin (hCG; Daesung Microbiological
Labs., Kyonggi-Do, Korea) in the abdominal cavity. The
next day, spawning occurred and oocytes were placed into a
dry Petri dish. For sperm preparation adult males were
injected with 500 IU of hCG. The next day, male frogs were
anesthetized by inhalation of ether (Sigma, St Louis, MO)
to minimize the pain, and testes were dissected. The oocytes
were mixed with fresh sperm suspension prepared by
mincing of the frog testes in a 1x MMR solution. Subse-
quently, eggs sat for a 15 min and were then covered
completely with 0.1 x MMR (10 mM NaCl, 0.2 mM KCl,
0.1 mM MgSOy, 0.2 mM CaCl,, 0.5 mM HEPES (pH 7.8),
0.01 mM EDTA). Successful fertilization was detected a
few minutes later, when the eggs were oriented with the
dark animal pole side up. The healthy fertilized eggs
screening was performed 2 h post fertilization to remove
the unfertilized and necrotic eggs. Shortly after fertilization
embryos were selected for drug treatment. Totally 463
embryos are subjected to bioassay. Embryos from the same
female were randomly placed in small aquarium and
exposed to varying concentration of carbaryl (5, 10, 50 and
100 uM in 0.00005% ethanol) in 0.5 L of 0.1x MMR
solution. In the control group, 0.00005% (v/v) ethanol was
present. Experiment was replicated three times. The
embryos were cultured in an incubator (MIR550, Sanyo,
Japan) at 18°C for 13 days. The test medium was changed
three times a week, and dead embryos were removed daily.
Surviving embryos were fixed in 10% neutral formaldehyde
at the end of the experiment and examined for malforma-
tions under a stereomicroscope. Staging and patterning of
abnormal development were conducted as described by
Rugh (1962). Statistical significance was analyzed using the
Chi-square test and Fisher’s exact test and accepted as
significant when p- values were lower than 0.05.

Carbaryl (uM)  No. of embryos  Surviving embryos (%)

Time after fertilization (h)

24 Lb 48 Np 72 Tb 96 Mr 144 Mo 168 Tc 192 Tc 312 Oc
92 91 (98.9) 87 (94.6) 84 (91.3) 81(88.0) 66(71.7) 66 (71.7)  64(69.6) 59 (64.1)

5 92 87 (94.6) 80 (87.0) 74 (80.4) 70 (76.1) 42 (45.7)  42.(45.7) 42 (45.7) 35 (38.0)

10 95 93 (97.8) 83 (87.3) 74(77.9)  65(68.4) 31 (32.6)** 28 (29.5)%* 27 (28.4)*¥* 26 (27.4)%*

50 92 87 (94.6) 71 (77.2) 58 (63.0) 52(56.5) 26 (28.2)%* 24 (26.0)¥* 23 (25.0)%% 20 (21.7)%*

100 92 86 (93.4) 67 (72.8) 51 (55.4)* 48 (52.1)* 12 (13.0)** 9 (O.7)** 9 (9.7)y%% 8§ (8.7)%*

Lb Late blastula; Np Neural plate; Th Tail bud; Mr Muscle response; Mo Mouth open; Tc Tail fin circulation; Oc Operculum complete

* Significant different from vehicle control by Fisher’s exact test (p < 0.05)

#% p < 0.005
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Fig. 1 Various abnormalities in embryos and tadpoles of B. orien-
talis following carbaryl treatment. a Bent trunk. b Thick-set body.
¢ Bent tail. d Ventral blister

Results and Discussion

Four hundred sixty three embryos were used in total. The
survival rates of embryos exposed to carbaryl decreased
with concentration dependent manner. When exposed to
carbaryl for 312 h, survival rates of embryos at concen-
trations of 0, 5, 10, 50 and 100 uM were 64.1, 38.0, 27.4%
(p < 0.005), 21.7% (p < 0.005) and 8.7% (p < 0.005),
respectively. The survival rates of embryos were signifi-
cantly lower than vehicle control at 72 h onward in expo-
sure to carbaryl (100 pM). In exposure to carbaryl (10 and
50 uM), embryonic survival was significantly decreased
compared to vehicle control at 144 h onward (Table 1).
When exposed to carbaryl, survived embryos showed
various developmental abnormalities in order of frequency
with bent trunk, thick-set body, bent tail and ventral blister
(Fig. 1, Table 2). At the end of culture, frequency of
developmental abnormalities in 5 pM carbaryl treated
embryos was higher than those of vehicle control
(Table 3).

The amphibian embryo is an intact developing system,
which undergoes events comparable to those of other
vertebrates, including mammals. Teratogenesis assay using
amphibian embryo is useful because they can rapidly
provide information on developmental toxicants. In

Table 2 Frequency of abnormal embryos after carbaryl treatment

exposure to carbaryl, the survival of B. orientalis embryos
was decreased with concentration dependent manner. The
lowest observed effective dose (LOED) for embryonic
toxicity for carbaryl is 10 pM at 144 h in B. orientalis
embryos. In the previous studies, carbaryl has been
reported to have toxic effects in some frogs and showed
LC50 values to range from 2.5 to 20.6 mg L™ (Bacchetta
et al. 2008; Boone and Bridges 1999; Boone and Semlitsch
2001, 2002; Bridges 1997, 2000; Bridges et al. 2002;
Relyea 2003, 2004; Zaga et al. 1998). The 96-h LC50
values of carbaryl for frogs include 20.28 mg L™ for X.
laevis (Bacchetta et al. 2008), 2.47 mg L™" for gray tree-
frogs (Zaga et al. 1998), 8.4 mg L™' for southern leopard
frog (Bridges et al. 2002) and 12.31 mg L™" for boreal
toad (USEPA 1999). Our results, in B. orientalis, 96-h
LC50 value was about 100 uM (20.1 mg LY, which is
similar to value found in X. laevis. When the embryos were
exposed to 100 uM carbaryl during development from
fertilized egg to tadpole stage systemic toxicity in B. ori-
entalis embryos was not observed until the blastula stage.
This suggests that carbaryl does not affect early develop-
ment to blastula stage but hamper developmental program
after the onset of zygotic transcription at midblastula
transition. Thereafter B. orientalis embryo becomes more
sensitive to exposure to carbaryl.

The types of developmental abnormalities observed
were in order of frequency with bent trunk, thick-set body,
bent tail and ventral blister following exposure to carbaryl.
These abnormalities are most typical axial-skeletal defects.
Similarly, in anurans, carbaryl reduced swimming perfor-
mance in tadpoles because of notochord bending and bent
tail (Bridges 1997, 2000; Venturino et al. 2003). AChE is a
known target for both organophosphorous and carbamate
insecticides and their toxicological effects are very similar.
Organophosphorous and carbamate cause axial-muscular
abnormalities and axis tail folding in several frog species
(Bacchetta et al. 2008; Calumpang et al. 1997; Fulton and
Key 2001; John et al. 2003; Karalliedde and Henry 1993).
AChE inhibition levels and malformation rate increase
together by carbaryl (Bacchetta et al. 2008), suggesting that

Abnormal conditions Carbaryl (UM)

0 5 10 50 100 Sum
Bent trunk 10 13 3 5 0 31
Thick-set body 0 3 3 5 2 13
Bent tail 2 2 3 1 0 8
Ventral blister 1 2 2 3 0 8
No. of abnormal embryos (%) 13 (22.0) 20 (57.1) 11 (42.3) 14 (70.0) 2 (25.0)* 60 (13.0)
No. of test embryos 92 92 95 92 92 463

* Significantly different from vehicle control by Fisher’s exact test (p < 0.05)
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Table 3 Major developmental abnormalities of embryos exposed to
carbaryl

Abnormal No. of abnormal % of abnormal
conditions embryos embryos

Bent trunk 31 51.7
Thick-set body 13 21.7

Bent tail 8 13.3

Ventral blister 8 13.3

Total 60 100.0

axial-skeletal defects following carbaryl exposure may
attribute to the AChE inhibition in B. orientalis embryos.
At 10 uM carbaryl, LOED for survival of B. orientalis
embryos and developmental abnormalities were signifi-
cantly increased. However, at 5 uM carbaryl, a dose of no
observed effect on embryonic survival, developmental
abnormalities were significantly increased. This suggests
that carbaryl can be teratogenic even below the LOED in
B. orientalis embryos. Similarly, endosulfan, an AChE
inhibitor, represents LOED for embryonic survival at
10 uM but is teratogenic at S pM in B. orientalis embryos
(Kang et al. 2008). We suggest that the safety guideline for
carbaryl in environmental media should be below the 10
nM, one thousandth of LOED for embryonic survival of
B. orientalis.

Acknowledgments This subject is supported by Korea Ministry of
Environment as “The Eco-technopia 21 project” (#091-091-025).

References

Alford RA, Richards SJ (1999) Global amphibian declines: a problem
in applied ecology. Ann Rev Ecolog Syst 30:133-165

Bacchetta R, Mantecca P, Andrioletti M, Vismara C, Vailati G (2008)
Axial-skeletal defects caused by carbaryl in Xenopus laevis
embryos. Sci Total Environ 392:110-118

Boone MD, Bridges CM (1999) The effect of temperature on the
potency of carbaryl for survival of tadpoles of the green frog
(Rana clamitans). Environ Toxicol Chem 18:1482-1484

Boone MD, Semlitsch RD (2001) Interactions of an insecticide with
larval density and predation in experimental amphibian commu-
nities. Conserv Biol 15:228-238

Boone MD, Semlitsch RD (2002) Interactions of an insecticide with
competition and pond drying in amphibian communities. Ecol
Appl 12:307-316

Bridges CM (1997) Tadpole activity and swimming performance
affected by sublethal levels of carbaryl. Environ Toxicol Chem
16:1935-1939

Bridges CM (2000) Long-term effects of pesticide exposure at various
life stages of the southern leopard frog (Rana sphenocephala).
Arch Environ Contam Toxicol 39:91-96

Bridges CM, Dwyer FJ, Hardesty DK, Whites DW (2002) Compar-
ative contaminant toxicity: are amphibian larvae more sensitive
than fish? Bull Environ Contam Toxicol 69:562-569

Calumpang SM, Medina MJ, Tejada AW, Medina JR (1997) Toxicity
of chlopyrifos, fenubucarb, monocrotophos, and methyl para-
thion to fish and frogs after a simulated overflow of paddy water.
Bull Environ Contam Toxicol 58:909-914

Davidson C (2004) Declining downwind: amphibian population
declines in California and historical pesticides use. Ecol Appl
14:1892-1902

Davidson C, Benard MF, Shaffer HB, Parker JM, O’leary C, Conlon
JM, Rollins-Smith LA (2007) Effects of chytrid and carbaryl
exposure on survival, growth and skin peptide defenses in
foothill yellow-legged frogs. Environ Sci Technol 41:1771-1776

Ecobichon DJ (2001) Carbamate insecticides. In: Krieger R (ed)
Hand-book of pesticide toxicology, vol 2. Academic Press, San
Diego, pp 1087-1106

Fulton MH, Key PB (2001) Acetylcholinesterase inhibition in
estuarine fish and invertebrates as indicator of organophos-
phorus insecticide exposure and effects. Environ Toxicol Chem
20:37-45

Houlahan JE, Findlay CS, Schmidt BR, Meyer AH, Kuzmin SL
(2000) Quantitative evidence for global amphibian population
declines. Nature 404:752-755

John M, Oommen A, Zachariah A (2003) Muscle injury in
organophosphorus poisoning and its role in the development of
intermediate syndrome. Neurotoxicology 24:43-53

Kang HS, Gye MC, Kim MK (2005) Effects of alachlor on survival
and development of Bombina orientalis (Boulenger) embryos.
Bull Environ Contam Toxicol 74:1199-1206

Kang HS, Gye MC, Kim MK (2008) Effects of endosulfan on survival
and development of Bombina orientalis (Boulenger) embryos.
Bull Environ Contam Toxicol 81:262-265

Kang HS, Park CJ, Gye MC (2009) Effects of molinate on survival
and development of Bombina orientalis (Boulenger) embryos.
Bull Environ Contam Toxicol 82:305-309

Karalliedde L, Henry JA (1993) Effects of organophosphates on
skeletal muscle. Hum Exp Toxicol 12:289-296

Mathew L, Reddy MLP, Rao TP, Iyer GSP, Damodaran AC (1995)
Simple spectrophotometric method for the determination of
carbaryl in soil and insecticide formulations. Analyst 120:1799—
1801

O’Malley M (1997) Clinical evaluation of pesticide exposure and
poisonings. Lancet 349:1161-1166

Relyea RA (2003) Predator cues and pesticides: a double dose of
danger for amphibians. Ecol Appl 13:1515-1521

Relyea RA (2004) The growth and survival of five amphibian species
exposed to combinations of pesticides. Environ Toxicol Chem
23:1737-1742

Relyea RA, Mills N (2001) Predator-induced stress makes the
pesticide carbaryl more deadly to gray treefrog tadpoles (Hyla
versicolor). PNAS 98:2491-2496

Rugh R (1962) Experimental embryology, 3rd edn. Burgess Publish-
ing Co., Minneapolis

US Environmental Protection Agency (1999) Assesing contaminant
sensitivity of endangered and threatened species: toxicant
classes. EPA/600/R-99/098 USEPA. Office of Research and
Development, Washington

Venturino A, Rosenbaum E, Caballero de Castro A, Anguiano OL,
Gauna L, Fonovich de Schroeder T, Pechen de D’Angelo AM
(2003) Biomarkers of effect in toads and frogs. Biomarkers
8:167-186

Zaga A, Little EE, Rabeni CF, Ellersieck MR (1998) Photoenhanced
toxicity of a carbamate insecticide to early life stage anuran
amphibians. Environ Toxicol Chem 17:2543-2553

@ Springer



	Effect of Carbaryl on Survival and Development  in Bombina orientalis (Boulenger) Embryos
	Abstract
	Materials and Methods
	Results and Discussion
	Acknowledgments
	References



<<
  /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


