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Abstract

Pepovich, R. (2019). Efficacy of single-dose Mycoplasma hyopneumoniae vaccine for the control of enzootic pneu-
monia in pigs. Bulgarian Journal of Agricultural Science, 25(5), 1039-1043

This paper evaluates the profilactic efficiency of the inactivated vaccine with single application for control of the enzootic
pneumonia. The research was conducted at an industrial pig farm, on one hundred pigs, divided into two groups after the first
week of their birth. One group was vaccinated once on 21* day with commercial inactivated M. hyopneumoniae vaccine (In-
gelvac MycoFLEX®), and the other group was left non-vaccinated. It was demonstrated that the vaccine lowered the clinical
signs and the damage of the lungs considerably and has led to improvement of the production results for the whole period of the
research. Despite the economically justified result by the singular application of the vaccine against M. hyopneumoniae, this
must be in line with the specific epidemiological situation in the farm, following a careful assessment of the infective pressure

caused by M. hyopneumoniae, which determines the necessity of conducting more reaserch in the future.
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Introduction

Enzootic pneumonia caused by Mycoplasma hyopneu-
moniae (M. hyopneumoniae) is a chronic respiratory disease,
wich more often affects growing and fattening pigs (Fano et
al., 2007; Maes et al., 2011; Pieters et al., 2014). The disease
is widespread in all countries with well developed swine
breeding, as it inflicts heavy economic losses (Georgakis
et al., 2002; Maes et al., 2008; Holst et al., 2015). The im-
provement of the living conditions in the pig farms as well
as the management, are one of the first steps, which should
be taken in order to control the enzootic pneumonia (Hege et
al., 2002; Thacker & Thanawongnuwech, 2002).

Immunoprophylaxis has proven as an important tool in
the control against the mycoplasmic infection (Simionatto
et al., 2013). Different types of vaccines and vaccination
schemes have been tested, some authors have used inac-
tivated vaccines (Martelli et al., 2014), others — live ones
(Feng et al., 2013). The vaccination scheme is chosen for

every farm, depending on the type of herd, the manufactur-
ing system and the epidemic situation. The optimal strategy
for vaccination should be defined by the balance between
the advantages of the delayed vaccination and the necessity
of forming immunity before infecting the pigs with patho-
gens.

The purpouse of this research is to define the efficiency
of single application of the inactivated monovaccine in pigs
for control of enzootic pneumonia.

Material and Methods

Animals included in the research

The research was conducted in a farrow-to-finish pig
farm, with a manifestation of chronic enzootic pneumo-
nia, confirmed by serologic analyses and observation of the
lung lesions discovered during the regular slaughter. The
tests were conducted on 100 pigs, having the same age and
weight, divided into two test groups:
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First group (designated group V1) — 50 pigs, vaccinated
with commercial inactivated M. hyopneumoniae vaccine (In-
gelvac MycoFLEX®, Boehringer Ingelheim), on 21% day of
birth, in dose of 1 ml, administered intramuscularly (IM),
agreed with the instructions by the manufacturer;

Second group (designated group NV) — 50 pigs, unvac-
cinated.

The animals from both groups were grown in the same
conditions. The farm’s production system included weaning
(on 28th day), nursery period (lasting 73 days) and fattening
period (lasting 94 days).

Clinical research

Clinical examinations have been done on every pig, dur-
ing the period of the research, taking into account rectal tem-
perature, general condition and the clinical signs, specific for
the respiratory diseases in pigs (dyspnea, nasal discharge and
coughing). Individual clinical parameters were evaluated in
a point system defined by Lang et al. (2002), and the clinical
condition of the animals was defined as very good, good,
satisfying and poor.

Pathologic examinations

The animals that have died during the research were au-
topsied. In the end of the fattening period, we did pathlogo-
anatomic examinations in the slaughterhouse, as the extent
of the lung lesions typical for the enzootic pneumonia was
evaluated visually by the system described by Kristensen et
al. (2014).

Serologic research

61 blood samples were taken from the pigs included in
the research, before vaccination, 21 days after the vaccina-
tion and during the slaughter, for proving the existence of the
specific antibodies against glycoprotein 74 KDa of M. hyo-
pneumoniae, by using blocking ELISA (Oxoid®, England).
According to the instructions by the manufacturer, we set up
2 negative and 2 positive control. The measuring of the optic
density (OD) was performed monochromatically with wave
length 450 nm.

Polymerase Chain Reaction (PCR)

We have achieved the confirmation of M. hyopneumoni-
ae in lungs via PCR with one primer couple from the ,,Jena
Bioscience” company: MHP950-1L (5/-AGG AAC ACC
ATC GCG ATT TTT A-3") and MHP950-1R (5/-ATA AAA
ATG GCA TTC CTTTTC A-3"). They are responsible for
the synthesis of a DNA amplification product of 910 bp in
size that is specific for M. hyopneumoniae. We have isolated
the bacterial DNA with Tissue & Cell Genomic DNA Mini

Kit (Geneshun Biotech co. Itd, China). For the reaction we
have used 3.0 pl of DNA, 10 pmol of each primer, 12.5 ul
2xPCR Master Mix, and distilled water up to 25 ul. We have
performed the amplification in ,,LKB” thermocycler with
the following temperature sequence: initial denaturation —
95°C/5 min; 35 cycles of amplification including denatur-
ation — 95°C/30 sec; annealing — 53.5°C/40 sec; elongation
— 72°C/1 min; final elongation — 72°C/7 min, followed by
cooling to 4°C. We controlled the obtained DNA and the
PCR products by gel electrophoresis at 120 V for 40 min. We
have made the result interpretations on UV-transilluminator
and documented them with ,,VisiDoc” photo camera.

Statistical analysis

All results were processed statistically by the use of com-
puter software StatMost (StatMost 3.6, Dataxiom Software,
2003). The results are presented as mean with standard error
(mean+SE), after application of the one-way ANOVA statis-
tic. Statistically significant differences were accepted at p <
0.05.

Results and Discussion

The results of our research show that during the nurs-
ery period the vaccinated pigs had a higher average daily
weight gain, which is 0.052 kg more than the control group.
The average weight gain for the whole nursery period was
3.847 kg higher in pigs from V1 group in comparison with
the pigs from NV group. The morbility rate rapidly roses in
the NV group which was 6.6% higher in comparison with
the pigs from the V1 group. The mortality rate at pigs from
V1 group was 2% higher than the NV group with proven
pathologic changes in the lungs typical for monoinfection
with M. hyopneumoniae (Table 1). Presumably it is caused
by the high mother-transferred antibodies, which have nega-
tive influence on the vaccination. This was confirmed by the
results of serological testing of both groups. In the fattening
period, we reported higher average daily weight gain in vac-
cinated pigs which exceeded with 0.073 kg in comparison
with non-vaccinated pigs. During this period the pigs from
V1 group had an average weight gain of 7.0 kg higher than
the NV group. The morbility rate was 12.2% higher in the
NV group. Neither of the groups had death cases (Table 2).

The vaccination of the pigs leads to suppression of the
clinical appearances of the disease which corresponds with
a better clinical condition. During the first period of nurs-
ery (8-12 kg), 44% of the pigs from V1 group are in very
good clinical condition in comparison to 22.4% of the pigs
from NV group. This tendency continues until the end of the
nursery period (12-40 kg), in which 42% of the pigs from
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Table 1. Production and epidemiologycal results at nersury period

Group / Parameters | Average daily weight gain (kg) | Average weight gain (kg) Morbility rate (%) Mortality rate (%)
Vi 0.564+0.006** 41.200+0.65* 10 2
NV 0.512+0.008* 37.3534+0.83 16.6 0
Difference +0.052 +3.847 -6.6 +2
*p <0.05; ¥*p <0.01; ***p <0.001
Table 2. Production and epidemiologycal results at fattening period
Group / Parameters | Average daily weight gain (kg) | Average weight gain (kg) Morbility rate (%) Mortality rate (%)
V1 0.680+0.004*** 64.0+0.58* 18.4 0
NV 0.607+0.006* 57.0+0.74* 30.6 0
Difference +0.073 +7.0 -12.2 0
*p <0.05; **p <0.01; ***p <0.001
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Fig. 1. Clinical condition of pigs during the nursery
period

V1 group are in very good clinical condition, in comparison
to the NV group in which only 16.3% kept their good clini-
cal condition (Fig. 1). The most distinctive difference in the
clinical condition of the pigs was registered during the fat-
tening period. In the early stages of fattening (40-70 kg) the
results showed that 32.6% of the pigs in the V1 group were
in very good condition, compared to 12.2% of the pigs in the
NV group. At the end of the fattening period (70-110 kg),
in very good clinical condition were 42.9% of the pigs in
the V1 group. In the NV group the portion of the pigs with
very good clinical condition was minimized to 10.2% (Fig.
2). The positive effects of the vaccine against mycoplasmal
infection are obvious and it is expressed in minimizing the
manifestation of clinical symptoms of the infection and with
a rise of the average daily growth. Our results are similar
with the results received from Wallgren et al. (2000), Pallares
et al. (2001), Dawson et al. (2002) and Maes et al. (2003).
The data from the pathological examinations at the regu-
lar slaughter with the percentage of observed changes specif-
ic for M. hyopneumoniae in lungs in vaccinated and control
pigs are presented in Table 3. It is shown that in the ani-
mals in NV group the changes in lungs are typical for enzo-

B Verygoot M Goot M Satisfactory Poor

Fig. 2. Clinical condition of pigs during the fattening
period
otic pneumonia in average of 25.5%+7.24. In V1 group the
pathologic changes which are specific for enzootic pneumo-

nia in lungs are reduced to 5.5%=+2.16. Our results confirm
the information from Villarreal et al. (2011a) concerning the

Table 3. Percentage of affected lobules from total lung
area, caused by M. hyopneumoniae

Pigs Group V1 Group NV
(n) lung lesions (%) lung lesions (%)
1 0 50
2 10 75
3 5 30
4 0 30
5 0 20
6 20 0
7 10 0
8 10 20
9 0 10
10 0 20
Mean 5.5%** 25.5%%**
+SE +2.16 +7.24

*p <0.05; **p < 0.01; ***p <0.001
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efficiency of vaccinating pigs with vaccines against M. hyo-
pneumoniae, which significantly decreased the macroscopic
and microscopic lesions of the lungs in pigs infected with
highly virulent strain of M. hyopneumoniae.

The results from the serologic examination show that
before the vaccination in both groups (V1 and NV) were
proven specific antibodies against M. hyopneumoniae in the
tested blood serums. Three weeks after vaccination in pigs
from V1 group vaccination titres are registered in 29.4% of
the test samples. In the NV group there weren’t established
any positive titres which is indication for depletion of the
passive mother immunity. The analysis of the serologic re-
sults received before slaughter shows that vaccinated pigs
did not prove to have positive titres of antybodies against M.
hyopneumoniae which was shown at the end of the fattening
period in pigs in this group with exhausted humoral immu-
nity. In the NV group in 33.3% of test samples establishing
specific antybodies against M. hyopneumoniae, which in our
opinion can be from the fact that there was a late infection
with M. hyopneumoniae. From the received results of the se-
rologic tests we can come to the conclusion that the higher
titres of the mother’s antybodies induced from the infection
or vaccination had negative effects on the vaccination of the
pigs which confirms the information of Jayappa et al. (2001)
and Hodgins et al. (2004).

The results from the PCR analysis of the lungs in both
test groups (V1 and NV) showed that in pigs from V1 group
the percentage of participation of M. hyopneumoniae in the
affected lung regions was 42.9%, while in the NV group —
65.3%. Proving M. hyopneumoniae in the lungs in both test
groups (V1 and NV) shows that vaccination does not sig-
nificantly reduce the transmission of this respiratory patho-
gen, but leads to reduction of the seriousness of lung lesions
caused by M. hyopneumoniae, which confirms the informa-
tion from Meyns et al. (2006), Pieters et al. (2010), Villarreal
et al. (2011b).

Conclusions

The current study demonstrates the good prophylactic
effect of the inactivated M. hyopneumoniae vaccine in con-
troling of enzootic pneumonia. Single vaccination of pigs on
21% day of age significantly reduces the occurrence of clini-
cal symptoms and severity of lung lesions and it can lead to
improvement of production results. In conclusion, we accept
the economic effect of a single application of the vaccine
against M. hyopneumoniae but we have to take to consid-
eration the epidemiologic situation in the farm after careful
evaluation of the infection pressure caused by M. hyopneu-
moniae.

References

Dawson, A., Harvey, R. E., Thevasagayam, S. J., & Sherington,
J. (2002). Studies of the field efficacy and safety of a single-
dose Mycoplasma hyopneumoniae vaccine for pigs. Vet. Rec.,
151, 535-538.

Fano, E., Pijoan, C., Dee, S., & Deen, J. (2007). Effect of M-
coplasma hyopneumoniae colonization at weaning on disease
severity in growing pigs. Can. J. Vet. Res., 71, 195-200.

Feng, Z. X., Wei, Y. N., Li, G. L., Lu, X. M., Wan, X. F., Pharr,
G.T., Wang, Z. W., Kong, M., Gan, Y., Bai, F. F., Liu, M. J.,
Xiong, Q. Y., Wu, X. S., & Shao, G. Q. (2013). Development
and validation of an attenuated Mycoplasma hyopneumoniae
aerosol vaccine. Veterinary Microbiology, 167(3-4), 417-424.

Georgakis, A. D., Bourtzi-Hatzopoulou, E., Kritas, S. K., Balka-
mos, G. C., & Kyriakis, S. C. (2002). A study on the Porcine
Respiratory Disease Syndrome (PRDC): Update review and
proposed measures for its control. J Hellenic Vet Med Society,
53,265-271.

Hege, R., Zimmermann, W., Scheidegger, R., & Stark, K.D.
(2002). Incidence of reinfections with Mycoplasma hyopneu-
moniae and Actinobacillus pleuropneumoniae in pig farms lo-
cated in respiratory-disease-free regions of Switzerland-identi-
fication and quantification of risk factors. Acta Vet. Scand., 43,
145-156.

Hodgins, D., Shewen, P., & Dewey, C. (2004). Influence of age
and maternal antibodies on antibody responses of neonatal pig-
lets vaccinated against Mycoplasma hyopneumoniae. J. Swine
Hith. Prod., 12, 10-16.

Holst, S., Yeske, P., & Pieters, M. (2015). Elimination of Myco-
plasma hyopneumoniae from breed-to-wean farms: A review of
current protocols with emphasis on herd closure and medica-
tion. Journal of Swine Health and Production, 23, 321-330.

Jayappa, H., Davis, B., Rapp-Gabrielson, V., Wasmoen, T., &
Thacker, E. (2001). Evaluation of the efficacy of Mycoplasma
hyopneumoniae bacterin follwoing immunization of young
pigs in the presence of varying levels of maternal antibodies.
In: Proceedings of 32! Annual Meeting Am. Assoc. Swine Vet.,
Nashville, Tennessee, 237-241.

Kristensen, C., Vinther, J., Svensmark, B., & Baekbo, P. (2014).
A field evalution of two vaccines against Mycoplasma hyo-
pneumoniae infection in pigs. Acta Veterinaria Scandinavica,
56(24), 1-7.

Lang, 1., Rose, M., Thomas, E., & Zschiesche, E. (2002). A field
study of cefquinome for the treatment of pigs with respiratory
disease. Revue Meéd. Veét., 153(8-9), 575-580.

Maes, D., Pasmans, F., & Haesebrouck, F. (2011). Porcine my-
coplasmas: the never ending story. In: Proceedings of 5" Asian
Pig Veterinary Society Congress, Pattaya, Thailand, 7-15.

Maes, D., Verbeke, W., Vicca, J., Verdonck, M., & de Kruif, A.
(2003). Benefit to cost of vaccination against Mycoplasma hyo-
pneumoniae in pig herds under Belgian market conditions from
1996 to 2000. Livestock Production Science, 83, 85-93.

Maes, D., Segales, J., Meyns, T., Sibila, M., Pieters, M., & Hae-
sebrouck, F. (2008). Control of Mycoplasma hyopneumoniae
infections in pigs. Vet. Microbiol., 126, 297-309.



Efficacy of single-dose Mycoplasma hyopneumoniae vaccine for the control of enzootic pneumonia in pigs

1043

Martelli, P., Saleri, R., Cavalli, V., De Angelis, E., Ferrari, L.,
Benetti, M., Ferrarini, G., Merialdi, G., & Borghetti, P.
(2014). Systemic and local immune response in pigs intrader-
mally and intramuscularly injected with inactivated Mycoplas-
ma hyopneumoniae vaccines. Veterinary Microbiology, 168(2-
4),357-364.

Meyns, T., Dewulf, J., de Kruif, A., Calus, D., Haesebrouck, F.,
& Maes, D. (2006). Comparison of transmission of Mycoplas-
ma hyopneumoniae in vaccinated and non-vaccinated popula-
tions. Vaccine, 24, 7081-7086.

Pallares, F. J., Gomez, S., & Munoz, A. (2001). Evaluation of
zootechnical parameters of vaccinating against swine enzootic
pneumonia under field conditions. Ver. Rec., 148, 104-107.

Pieters, M., Fano, E., Pijoan, C., & Dee, S. (2010). An experi-
mental model to evaluate Mycoplasma hyopneumoniae trans-
mission from asymptomatic carriers to unvaccinated and vacci-
nated sentinel pigs. Canadian Journal of Veterinary Research,
74, 157-160.

Pieters, M., Cline, G. S., Payne, B. J., Prado, C., Ertl, J. R., &
Rendahl, A. K. (2014). Intra-farm risk factors for Mycoplasma
hyopneumoniae colonization at weaning age. Veterinary Micro-

biology, 172(3-4), 575-580.

Simionatto, S., Marchioro, S. B., Maes, D., & Dellagostin, O.
A. (2013). Mycoplasma hyopneumoniae: from disease to vac-
cine development (Review). Veterinary Microbiology, 165(3-
4), 234-242.

Thacker, E. L. & Thanawongnuwech, R. (2002). Porcine Respi-
ratory Disease Complex (PRDC). Thai J. Vet. Med., 32, 126-
134.

Villarreal, 1., Maes, D., Vranckx, K., Calus, D., Pasmans, F., &
Haesebrouck, F. (2011a). Effect of vaccination of pigs against
experimental infection with high and low virulence Mycoplas-
ma hyopneumoniae strains. Vaccine, 29, 1371-1375.

Villarreal, 1., Meyns, T., Haesebrouck, F., Dewulf, J., Vranckx,
K., Calus, D., & Maes, D. (2011b). Effect of vaccination
against Mycoplasma hyopneumoniae on the transmission of M.
hyopneumoniae under field conditions. The Veterinary Journal,
188, 48-52.

Wallgren, P., Vallgarda, J., Lindberg, M. & Eliason-Selling, L.
(2000). The efficacy of different vaccination strategies against
Mycoplasma hyopneumoniae. In: Proceedings of 16™ IPVS
Congress, Melbourne, Australia, 461.

Received: January, 10, 2019; Accepted: August, 12, 2019; Published: October, 31, 2019




<<
  /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


