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Summary. Comparative hematological and biochemical studies in heifers at the age of 6-8 months with different
epizootic background revealed that the persistence of the association of viruses (causative agents of bovine leukemia,
infectious bovine rhinotracheitis, bovine parainfluenza-3, and bovine viral diarrhea) negatively affect the status of
immunocompetent cells. As the cell number of the macrophage-neutrophil group increases by 25-37%, their functional
activity decreases. Significant shifts in the state of protein metabolism, the development of immunosuppression, and
intensification of lipid peroxidation processes occur in the bodies of the infected animals, indicating a decrease in the
natural resistance of these animals. Significant difference in the intensity of the specific immune response in the
vaccinated against pneumoenteritis of the viral etiology animals from BLV-free and BLV-positive farms has not been

established.
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Bovine leukemia virus (BLV) belongs to the family
Retroviridae and closely related to the primate
T-lymphotropic viruses types 1-5. It is an oncogenic
pathogen that is widespread in cattle globally especially in
dairy herds (Polat, Takeshima and Aida, 2017; OIE, 2018).
It is known that the persistence of herpes-, paramyxo- and
pestiviruses in the herd especially under the conditions of
livestock infirmity in relation to bovine leukemia, causes a
decrease in the overall resistance of the animal and
increases the incidence of infestation (Scott et al., 2006;
VanLeeuwen et al., 2001; Konnai, Murata and Ohashi,
2017). It has been proved that the BLV causes an
immunosuppression, thereby activating infectious
pathology, which in the normal state of the immune
system may not manifest itself (Erskine et al., 2012; Frie
etal, 2016). It is noted that the increase of the level of
infection in young animals with BLV leads to a significant
increase of morbidity and mortality due to the activation
of respiratory-enteric diseases caused by conditionally
pathogenic pathogens (Hopkins and DiGiacomo, 1997;
Kobayashi et al., 2015; Buehring, Kramme and Schultz,
1994).

The purpose of this work was to study
immunosuppressive changes in the immune system of
cattle under herpes-, paramyxo-, pest-, and retroviruses
association.

Material and methods. Four groups of animals were
formed for the experiments. The number of animals in
each group was 10 heads at the age of 6-8 month. The
heifers of the first group were selected from the herd,
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where the circulation of the herpes virus of the first
serotype (infectious bovine rhinotracheitis virus, IBRV)
was previously confirmed. The clinical manifestation of
the disease in the herd was restrained by the preventive
vaccination. The second group of heifers was selected
from the livestock where the bovine parainfluenza-3 virus
(BPIV-3) and IBRV were confirmed by serological study
and typical clinical signs of respiratory disorders were
observed. Moreover, these farms have had BLV-free status
for the last four years. The third group included BLV-
positive animals. At the same time, frequent outbreaks of
respiratory diseases were observed in the animals of the
latter farm, and antibodies against three viruses: BPIV-3,
IBRV, and bovine viral diarrhea virus (BVDV), were
detected by serological studies of serum samples. The
fourth group of animals has been formed from intact
individuals.

Serum samples were taken from the animals of each
groups for comparative hematological, immunological
and biochemical studies.

Number of T- and B-lymphocytes was estimated by
hematological studies using the reactions of spontaneous
indirect globulin and complement rosette formation,
phagocytosis  activity, content of large granular
lymphocytes, dynamics of cellular changes in the reaction
of blast transfer transformations.

Using the serological methods, the presence and titers
of antibodies against retro-, herpes-, paramyxo-, and
pestiviruses were determined, and the titer of
heterohemagglutinins in serum was also determined.
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Biochemical studies were performed to determine a
total protein, protein fractions, circulating immune
complexes of average molecular weight, seromucoids, and
rate of lipid peroxidation in the serum.

In order to determine the effect of the cattle leukemia
agent circulation on the effectiveness of vaccination
against the agents of cattle pneumoenteritis, the level of
specific immune response in animals after their
inoculation with an inactivated drug containing the agents
of IBR, BVD, and BPI-3 has been conducted.

The titer of specific antibodies to the IBRV and BVDV
was studied by neutralization reaction, and the titer of
specific antibodies to the BPIV-3 by hemagglutination
inhibition test. The study of the level of specific antibodies
was performed before the inoculation of the drug (start
indicators) in 14 days after vaccination of animals, as well
as in 30days, 3 months, and 5months after
administration of the drug. Blood from cows and heifers
older than 6 months of age was studied. The indication of
IBRV, BVDV, and BPIV-3 was performed by
immunofluorescence.

Analysis of the obtained research results was
performed using variational methods (Lakin, 1990).

Results. Most animals of the experimental groups had
active leukocytosis, which is a significant reaction of the
host immune system during the development of acute
infectious process. Moreover, in the group of vaccinated
animals, which were inoculated with the vaccine against
IBRV (the first group), the average leukocyte count
exceeds by 8% the same data of the control group
(8.75x10% and 7.8x10° cells/pl respectively). In the third
group of calves, where in the chronic course of leukemia,
antibodies against BLV to three types of respiratory-
intestinal category were detected, the level of leukocytosis
in the group average values, on the contrary, was 4% less
than in animals control groups (6.73x10° and
7.8x10° cells/pl respectively).

A similar situation was observed concerning the
neutrophil cells. It was found that the quantitative blood
counts of the animals from the first two groups were
significantly higher than in the control group, whereas in
the animals of the third group they decreased.

It should be noted that there is a significant increasing
of the number of large granular lymphocytes in the
peripheral blood of experimental animals, and a
significant decreasing in the number of erythrocytes, as
well as the low level of hemoglobin (22% less in animals of
the third group and 9% less in animals of the first group)
in comparison with the control.

An important indicator of the level of animal resistance
is the functional capacity of phagocytes. During the
clinical observation of the peripheral blood samples, a
significant twofold increasing of the number of monocytes
in the first group, moderate in the second group, and a
slight decreasing in the third group in comparison with
the intact animals were observed.
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The most significant phagocytic activity was
demonstrated by blood testing in the animals from the
first group. In the second and third groups, the phagocytic
activity of neutrophils was reduced by 37 and 25%
respectively, relative to the control. It was noted that the
neutrophils of the animals of the two experimental groups
mentioned above had a delayed phagocytosis with a
sufficient ratio (25-30%) in peripheral blood samples. The
lowest phagocytic and enzymatic activity of neutrophils
was observed in animals of the third experimental group
against the background of deficiency of these cells and low
functional activity.

In addition to the level of neutrophil phagocytosis, the
functional activity of immunocompetent cells of the
experimental animals was studied using an evaluation of
the lymphocyte blast transformation reaction. It is proved
that there is a decrease in the functional activity of
lymphocytes in all experimental groups, compared to the
control animals. It was found that in the animals of the first
and second groups the population of T-cells is more active
to the immunological loads, while in the animals of the
third group the B-lymphocytes are preferred. The animals
of the third group had the lowest T-lymphocyte activity
and the highest proliferation rate. Generalization of the
information obtained as a result of the analysis of the
materials of hematological studies, shows that the
presence of the association of infectious diseases of
different nature, in our case, viruses, provides a significant
decrease in the functional activity of immunocompetent
cells, resulting in the development of immunodeficiency
even in lymphocytosis.

The biochemical study of the serum samples from
animals of the first group showed that the level of protein
metabolism and the intensity of lipid peroxidation is
almost indistinguishable from similar indicators of calves
in the control group (Table 1).

This applies primarily to indicators of total protein,
protein fractions, average molecular circulating immune
complexes and suppressor proteins (seromucoids). Within
the first experimental group, it was found that the level of
the lipid peroxidation — conjugated dienes increased by
an average of 69.3% compared to the limit of their level in
the control animals which might be explained by
vaccination as a compensatory response.

Analysis of the biochemical parameters in serum of
animals from the second group, where two pathogens
(IBRV and BPIV-3) circulated, with moderate
manifestation of the infectious process, shows that there is
no significant deviation of their level from the control one.

The study of serum indicators in animals of the third
group showed a decreasing of the total proteins level and
albumins by an average of 14.4 and 23.8% (p<0.05)
compared to the indicators of the control group. It might
be caused by inhibition of protein-synthetic function of
the liver.
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Table 1 — Biochemical parameters in the serum samples from calves of experimental and control groups (M + m,

Volume 5, Issue 2, 2019

n=10)
. Groups
Variables I II T v

Total proteins, g/l 71.8+2.1 758+ 1.9 67.6 + 2.8* 79.0 + 6.0
Albumins, g/1 322+1.1 329+1.2 255+ 1.5* 333+34
Globulins, g/ 46.8 + 0.05 42.6 +2.0 42.1+2.4 38.8+2.6
Albumins/globulins ratio 0.84 + 0.05 0.71 +0.06 0.67 +0.12* 0.90 + 0.03
Circulating immune complexes, mg/ml 0.110 +0.005 0.10 + 0.04 0.12+0.01 0.16 + 0.04
Seromucoids, mg/ml 0.20 £+ 0.005 0.19+£0.01 0.25+0.01* 0.15+0.03
Lipid peroxidation |Conjugated dienes, umol/l 50.8 + 0.4% 39.5+0.92 56.1 + 1.05* 30.0+4.0
process activity ~ |Malondialdehyde, AD 9.2+0.1 8.1+0.24 10.0 £ 0.27* 7.5+05

Note: * — p < 0.05 compared with healthy cows.

On the other hand, there was a significant increasing
of the seromucoids concentration by 66.7% in the blood of
these animals compared to the control level, which is a
sign of pronounced development of immunosuppression
in the experimental calves. At the same time, excessive
accumulation of membrane-altering toxic products such
as conjugated dienes and malondialdehyde were
registered in the animals of this group, which in averages
is 187.0 and 133.3% (p <0.05) respectively in compare to
the control values. This indicates the intensification of the
lipid peroxidation processes and is a sign of impaired
functional and structural state of the host cells, including
immune system. The established nature of changes in
biochemical parameters in the blood of the test calves is
consistent with the serological monitoring of the disease
of this stock from such viruses as IBRV, BPIV-3, BVDV,
and BLV and it illustrated the pathogenetic shifts that
accompany the development mentioned above.

It was determined that in the groups of animals in
which the above association of viruses circulates, within
2 weeks after the second inoculation of the inactivated
virus vaccine against IBRV, BVDV, BPIV-3 both in the
BLV-free farms and in those where cattle leukemia is
registered, an increase in the level of specific antibodies to
identified pathogens was noted.

It should be noted that it was exactly the period of the
maximum raise of the level of specific antibodies, which
was for IBRV 4.2 + 0.4 log, for the BLV-free farm (Fig. 1)
and 3.8 £ 0.6log, for the BLV-positive farm (Fig. 2); for
BVDV virus — 3.0 + 1.0 and 3.2 + 0.8 log, respectively, for
the pathogen of BPIV-3 — 52+ 1.2 and 5.0+ 1.0 log,
respectively.

Analysis of clinical and epizootic examination of
animals from both farms revealed that no new cases of
animal disease were detected in both farms. In general,
observing the vaccinated animals for five months, it was
noted that the use of inactivated drugs for specific
prevention of pneumoenteritis, both in farms where the
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circulation of BLV was detected and in free from the
causative agent farms, had a positive effect on epizootic
situation concerning respiratory and intestinal diseases.
Regarding the dynamics of the level of specific antibodies
in vaccinated animals, it was noted that in both farms the
use of the vaccine provided a stable high level of specific
immune response to the administration of the drug. Thus,
after the maximum rise in the level of specific antibodies
two weeks after the vaccination of animals from both
farms, we recorded a consistently high level of them,
ranging from one month to 5 months (observation
period) after vaccination.

It should be noted that in free from BLV farm, the level
of specific antibodies to IBRV was 4.6-3.2 log, and in the
retrovirus-positive farm — 4.4-3.6 log,; to BVDV — 3.0-
3.4log (in both farms); and to the causative agent of
BPIV-3 — 5.2-6.0 log, (in BLV-free farm) and 5.0-5.4 log,
(BLV-positive farm) (Fig. 2).

Due to the fact that serological diagnostics is an
indirect method of indicating pathogens, we determined
the presence of infectious pneumoenteritis pathogens
circulation in biological material from animals kept in
farms with different epizootic BLV-status.

It was found that, three months after vaccination of the
animals in BLV-free farm, the antigens of the IBRV, BVDV,
and BPIV-3 were detected in individual animals.
Conducting similar studies in animals from BLV-positive
farm we also identified the circulation of IBRV and
BPIV-3 in individual animals.

Analyzing the epizootic situation in both farms, it was
found that manifestation of the disease of animals with
respiratory syndrome was not observed, the mortality of
animals due to infectious pathology was not detected.
Examining samples of biological material selected from
vaccinated animals 5 months after vaccination, it was
found that both in the animals kept in the BLV-free farm,
and in the BLV-positive herd the IBRV, BVDV, and BPIV-3
were not detected.
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The level of specific antibodies to the IBRV
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Figure 1. Dynamics of the intensity of specific immune response to the agents of IBRV, BVDV, and BPIV-3 long
time after vaccination in the BLV-free farm.
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The level of specific antibodies to the IBRV
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Figure 2. Dynamics of the intensity of specific immune response to the IBRV, BVDV, and BPIV-3 long time after

vaccination in the BLV-positive farm.
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Conclusions. 1.1t is established that in experimental
animals on the background of increasing cell number of
macrophage-neutrophil group there is a significant (25—
37%) decreasing in their functional and enzymatic
activity. The decreasing of the functional activity of
immunocompetent cells is significant during the BLV,
IBRV, BVDV, and BPIV-3 persistence in animals.

2. In infected animals (BLV, IBRV, BVDV, and BPIV-3)
there are significant changes in the state of protein
metabolism, development of immunosuppression and
intensification of the processes of lipid peroxidation,

which indicates a decreasing of the natural resistance in
these animals.

3. According to the results of the comparative
determination of the effectiveness of specific prevention of
cattle pneumoenteritis using inactivated vaccine, which
was introduced in BLV-negative, and BLV-positive herds,
there was found that epizootic status of farms regarding
retrovirus did not have a significant effect on the intensity
of specific immunity and the effectiveness of ensuring
sustainable well-being regarding IBRV, BVDYV, and
BPIV-3.

References

Buehring, G. C., Kramme, P. M. and Schultz, R. D. (1994)
‘Evidence for bovine leukemia virus in mammary epithelial cells
of infected cows, Laboratory Investigation, 71(3), pp. 359-365.
PMID: 7933986.

Erskine, R.J., Bartlett, P. C., Byrem, T. M., Render, C.L,
Febvay, C. and Houseman, J. T. (2012) ‘Herd-level determinants
of bovine leukaemia virus prevalence in dairy farms,
Journal of Dairy Research, 79(4), pp.445-450. doi: 10.1017/
50022029912000520.

Frie, M.C., Sporer, K.R., Wallace,].C., Maes,R. K,
Sordillo, L. M., Bartlett, P.C. and Coussens, P. M. (2016)
‘Reduced humoral immunity and atypical cell-mediated
immunity in response to vaccination in cows naturally infected
with bovine leukemia virus, Veterinary Immunology and
Immunopathology, 182, pp.125-135. doi: 10.1016/j.vetimm.
2016.10.013.

Hopkins, S.G.  and DiGiacomo, R.E. (1997) ‘Natural
transmission of bovine leukemia virus in dairy and beef cattle}
Veterinary Clinics of North America: Food Animal Practice, 13(1),
pp- 107-128. doi: 10.1016/50749-0720(15)30367-4.

Kobayashi, S., Tsutsui, ., Yamamoto, T., Hayama, Y,
Muroga, N., Konishi, M., Kameyama, K. and Murakami, K.
(2015) ‘The role of neighboring infected cattle in bovine
leukemia virus transmission risk; Journal of Veterinary Medical
Science, 77(7), pp. 861-863. doi: 10.1292/jvms.15-0007.

Konnai, S., Murata, S. and Ohashi, K. (2017) ‘Immune
exhaustion during chronic infections in cattle, Journal of

10

Veterinary Medical Science, 79(1), pp. 1-5. doi: 10.1292/jvms.16-
0354.

Lakin, G. E (1990) Biometry [Biometriya]. 4™ ed. Moscow:
Vysshaya shkola. ISBN 5060004716. [in Russian].

OIE (World Organisation for Animal Health) (2018)
‘Chapter 3.4.9. Enzootic bovine leukosis, in: Manual of
diagnostic tests and vaccines for terrestrial animals (mammals,
birds and bees). Paris: OIE. Available at: https://www.oie.int/file
admin/Home/eng/Health_standards/tahm/3.04.09_EBL.pdf.

Polat, M., Takeshima, S. and Aida, Y. (2017) ‘Epidemiology
and genetic diversity of bovine leukemia virus; Virology Journal,
14(1), p. 209. doi: 10.1186/s12985-017-0876-4.

Scott, H. M., Sorensen, O., Wu,].T.Y., Chow,E. Y. W,
Manninen, K. and VanLeeuwen, J. A. (2006) ‘Seroprevalence of
Mycobacterium avium subspecies paratuberculosis, Neospora
caninum, Bovine leukemia virus, and Bovine viral diarrhea virus
infection among dairy cattle and herds in Alberta and
agroecological risk factors associated with seropositivity, The
Canadian Veterinary Journal, 47(10), pp. 981-991. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/ PMC1571121.

VanLeeuwen, J. A., Keefe, G. P,, Tremblay, R., Power, C. and
Wichtel,J.J.  (2001) ‘Seroprevalence of infection with
Mycobacterium avium subspecies paratuberculosis, bovine
leukemia virus, and bovine viral diarrhea virus in maritime
Canada dairy cattle, The Canadian Veterinary Journal, 42(3),
pp. 193-198. Available at: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC1476460.

www.jvmbbs.kharkov.ua


https://www.ncbi.nlm.nih.gov/pubmed/7933986
https://doi.org/10.1017/S0022029912000520
https://doi.org/10.1017/S0022029912000520
https://doi.org/10.1016/j.vetimm.2016.10.013
https://doi.org/10.1016/j.vetimm.2016.10.013
https://doi.org/10.1016/S0749-0720(15)30367-4
https://doi.org/10.1292/jvms.15-0007
https://doi.org/10.1292/jvms.16-0354
https://doi.org/10.1292/jvms.16-0354
https://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/3.04.09_EBL.pdf
https://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/3.04.09_EBL.pdf
https://doi.org/10.1186/s12985-017-0876-4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1571121
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1476460
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1476460


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /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 false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /None

  /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 false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /None

  /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 false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /None

  /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 <<

    /UKR (JVM_no_crop)

    /RUS ()

  >>

  /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

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



