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Aim. To investigate the mechanisms and ways of increasing the immunobiological status of the organism of
productive animals at different stages of development (prepartum and early postpartum periods) using the
complex vitamin-mineral preparation “Olihovit”. Methods. Immunological and biochemical methods of blood
analysis, indices of milk and colostrum and the methods of variational statistics. Results. It was established
that the preparation has stimulating effect on hemopoiesis and the activity of the antioxidant protection system.
Positive dynamics of the increase in the body weight while using the investigated preparation was determined.
Conclusions. Reliable increase in the average daily gain of calves was proven.
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INTRODUCTION

One of the methods of improving the quality, re-
ducing costs and preserving the competitiveness of
the animal production may be found in the applica-
tion of biologically active substances, decreasing
the negative environmental impact [1]. It is known
that the most intense growth of fetus in cows takes
place during the interlactation period, when the diet
i1s deficient in the content of vitamins, micro- and
macroelements and nutrients. The course of calving,
postpartum period, the viability and future produc-
tivity of newborn calves depends on the conditions
of keeping within this period [2]. Additional intro-
duction of vitamin and mineral complexes into the
diet, especially during the periods of calving, is a
vital prerequisite of successful calving and the de-
velopment of future generations.

The elaboration of vitamin-mineral preparations re-
quires thorough studies. Both excess and shortage of
vitamins may have acute negative effect. As for micro-
elements, it is important to consider their interaction
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among themselves and their capability of acting as ago-
nists or antagonists (Fig. 1).

The correction of the diet of down calvers using such
deficient microelements as copper, cobalt, zinc, and
manganese in different ratios facilitates the prevention
of obstetric and gynecologic diseases, the increase in
mating and the reduction of the service period. The
main purpose of introducing the vitamin-mineral ad-
ditives is the stimulation of the course of the first and
second stages of the calving, the prevention of after-
calving pathologies, and the increase in immune re-
serves, efc.

The aim of this study was to investigate the effect of
the complex of vitamins and mineral substances on the
immunobiological reaction of the organism of down
calvers and the calves, delivered by them [3, 4].

MATERIALS AND METHODS

The experiment was conducted in the state enter-
prise, experimental farm “Obroshyne” in Pustomy-
tiv district, Lviv region, using full-grown cows, di-
vided into the control and experimental groups of
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5—7 animals by the principle of analogues. The diet
of the animals was balanced in the main nutrients
and consisted of hay, made of different herbs, si-
lage, fodder roots and concentrated feeds. The cows
in the experimental group were given intramuscular
injections of the vitamin-mineral complex “Oliho-
vit” (KELA, Belgium) in the dose of 0.5 ml per 10
kg of the body weight of the animal 30 days and
1-2 days prior to the anticipated calving, and the
cows in the control group were injected the normal
saline solution in the dose of 10 ml per animal in
the abovementioned periods. “Olihovit” contains
vitamins A, D,, PP, E, B, B,, B,, B, B,, B,, B,
microelements Co, Mg, Cu, Zn, Mn, and an irre-
placeable aminoacid methionine.

The blood for immunological and biochemi-
cal studies was sampled from the jugular vein one
month and 1-2 days prior to the anticipated calv-
ing, and also on the 8" day after calving, the blood
of the calves, delivered by them, 3 h after feeding
colostrum, — at the age of 8 and 30 days.

The number of erythrocytes and leukocytes was
determined in heparin-stabilized blood in Goryaev
chamber, the content of hemoglobin — using Drabkin’s
method; the total protein in blood serum — by the biuret
reaction; the content of lipid hydroperoxides in blood
plasma — according to Myronchyk, TBA-active prod-
ucts — according to Korobeinikova, glutathione peroxi-
dase activity — by the rate of glutathione oxidation in
the presence of hydroperoxide of tertiary butyl (Moin)
and the content of reduced glutathione in blood eryth-
rocytes — according to Butler.
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Fig. 1. Interaction of microelements in the organism

During the investigations the course of calving and
postpartum period of cows was observed (the control
of productivity and preservation of calves).

The obtained digital data were statistically processed
using Microsoft Excel software for personal comput-
ers by common methods of variation statistics with the
determination of mean values (M), their standard error
(m) and the reliability of differences, determined using
Student’s -criterion.

RESULTS AND DISCUSSION

The analysis of morphological blood indices is rele-
vant for the estimation of the functional state of the im-

Table 1. Hematological indices and the content of total protein in blood serum of pregnant cows (M + m; n =4)

Survey period
Index Group 30 days prior 1-2 days prior 8 days after
to calving to calving calving
Erythrocytes, t/1 C 3.50+0.17 4.92 +0.50 3.39+0.15
E 3.88+1.18 5.18 +£0.57 4.08 £0.14*
Leukocytes, g/l C 6.17£0.22 9.38 £0.39 6.32+£0.35
E 6.42+0.37 10.73 £ 1.36 7.35+£0.29*
Hemoglobin, g/l C 112.52 +1.77 109.13 £ 0.94 107.04 +1.22
E 110.03 £ 2.51 113.30 £ 1.27* 110.52 £2.27
Total protein, g/l C 76.13 £1.70 74.67 £ 0.63 71.22+1.26
E 76.75 £ 1.41 75.61 £1.07 74.74 £ 1.15

Note. In this table and the following ones the statistically reliable differences between the investigated indices for the animals
of the experimental group compared to the indices for the animals of the control group are as follows: *p <0.05; **p < 0.01;

C — control; E — experimental group
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mune system and the general physiological condition
of the organism of animals. As seen from the presented
results (Table 1), the number of erythrocytes and leu-
kocytes in the blood of cows of the experimental group
increased reliably 8 days after calving (p < 0.05) com-
pared to the animals of the control group. Leukocytes,
also called white blood cells, reflect the total respon-
siveness of the organism. It should be noted that leuko-
cytes produce lymphokines, interleukins, leukotrienes,
enzymes with bactericide effect.

Feeding the cows of the experimental group with
“Olihovit” preparation during the last month before
calving promoted the increase in the hemoglobin level
in their blood during all the periods of investigations,
but the results turned out to be unreliable.

It was identified that the indices of hemoglobin and
protein for calves, delivered by the cows of the experi-
mental group, were higher than those for calves, deliv-
ered by cows of the control group (Table 2).

The introduction of protein-vitamin-mineral probi-
otic preparation BioDarin in the doses of 0.5, 1.0, and
1.5 kg per 100 kg of the grain mixture increased the
content of erythrocytes, hemoglobin and leukocytes in
the blood of animals in spring. There was an increase
in total protein in blood serum of heifers in spring com-
pared to autumn. The analysis of intergroup differences
by the content of total protein in blood serum demon-
strated the preference of this index for heifers, which
received BioDarin. The results of the investigation
testify to a higher productivity level for heifers of the
experimental groups, which were fed with the additive
in their diet [5].

The study of changes in the system of metabolic ho-
meostasis of cows in the non-grazing time is relevant
for the estimation of physiological state of the organ-

ism [6, 7]. An important pathogenic link in the develop-
ment of the immunodeficient states of pregnant cows is
the dysfunction of peroxide oxidation of lipids (POL)
and, as a result, a reduction in antioxidant protection
(RAP) and the inactivation of the enzymes of energy
exchange. The formation of TBA-active products as a
result of the breakage of polyunsaturated fatty acids,
conditioned by free radicals, is also one of negative
consequences of POL. Their concentration in blood se-
rum reflects the activity of POL processes in the organ-
ism and serves as a marker of endogenous intoxication
degree [8].

It was determined that the level of the final POL
product in blood serum of the cows of the experimental
group 1-2 days before calving and on the 8" day after
calving was reliably lower than that for cows, which
were not introduced “Olihovit” preparation (p < 0.05)
(Fig. 2).

During the mentioned periods there was a tendency
to the reduction in the level of the intermediate POL
product — lipid hydroperoxides in the animals of the
experimental group. The level of POL products is reg-
ulated by RAP enzymes. The activity of glutathione
peroxidase (HP) in erythrocytes was reliably higher
for cows of the experimental group 1-2 days prior to
calving compared to the animals in the control group
(p < 0.05). On the 8" day after calving, this index for
animals, fed with vitamin-mineral complex, was 10 %
higher. The activity of HP in blood plasma and the con-
tent of reduced glutathione (one of the components of
non-enzymatic RAP link) did not have any significant
changes.

The active protection of young animals, calves in
particular, involving natural resistance mechanisms,
often fails to achieve the optimum effect due to com-

Table 2. Hematological indices and the content of total protein in blood serum of investigated calves (M + m; n =4)

Age of calves
Index Group
3h 3 days 8 days 30 days
Erythrocytes, t/1 C 4.87+0.46 3.83+0.14 4.08 +£0.40 3.72+0.25
E 5.02+0.52 4.63 £0.68 4.40=0.48 4.43+£0.29
Leukocytes, g/l C 7.18 £0.57 6.50 £0.71 6.07 £0.22 6.93+£0.23
E 7.82£0.58 7.32+£0.39 7.57+0.54 7.60 £0.35
Hemoglobin, g/l C 70.56 +0.81 73.21+£0.73 7521 £1.05 84.42 +£0.90
E 7299+ 1.19 73.51 £1.59 7721 £0.45 86.35+1.19
Total protein, g/l C 56.62 +1.09 57.34 £ 0.63 59.94 +£0.81 64.76 £ 0.93
E 58.39+£1.94 59.73 £0.65 62.03 £ 1.47 66.48 £0.98
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Fig. 2. The content of products of the peroxide oxidation of lipids and the indices of antioxidant protection in the blood of

experimental cows (M £ m; n=4)

mon metabolic disorders, including the reduction in the
activity of the antioxidant system [9]. Microlements
are known for some pro-oxidant effect. The consump-
tion of the mixture of CuSO,, CoCl,, KI by calves pro-
motes the increase in the activity of the enzymatic link
of RAP, in particular, there is an increase in catalase
and peroxidase activity [10, 11].

The consumption of “Olihovit” preparation by
down calvers facilitates further lower level of POL
and higher degree of RAP in the blood of calves,
delivered by them. As seen from the data in Table 3,
as early as 3 h after receiving the first portion of co-
lostrum and on the 3™ and 8" days of life, the level of
TBA-active products in the calves of the experimen-
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tal group was reliably smaller compared to the ani-
mals of the control group (p <0.05-0.01). As for lip-
id hydroperoxides, the reliable difference compared
to the control group animals was noted on the 3 and
8" days of life (p < 0.01). The decrease in POL level
was facilitated by the enzymatic link of RAP — the
activity of HP enzyme increased reliably in erythro-
cytes and blood plasma of experimental group ani-
mals on the 1% and 3™ days after birth compared to
the control group (p < 0.05-0.01). HP breaks both
hydrogen peroxide and peroxide compounds, formed
due to the oxidation of unsaturated fatty acids, which
are the fastest to be involved in the peroxidation pro-
cesses by free radical derivatives of oxygen [12]. As
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Table 3. The content of products of the peroxide oxidation of lipids and the indices of antioxidant protection in the blood of

experimental cows (M £ m; n=4)

Age of calves
Index Group
3h 3 days 8 days 30 days

TBA-active products, pmol/l C 4.74 +0.28 4.31+0.21 3.95+0.19 3.65+0.20

E 3.48 £0.19%* 3.09 £0.19%* 3.13+0.15* 3.17+0.16
Lipid hydroperoxides, un. E/ml C 0.400 £ 0.005 0.387 = 0.006 0.359 £ 0.007 0.311+£0.017

E 0.316+0.017 0.298 £0.018** | 0.291 £ 0.016** 0.268 £0.021
LH activity in erythrocytes, C 3597 +1.29 36.05£0.96 39.27 £ 1.66 54.56 £ 2.80
nmol GSH (min - mg protein) ' | | 41.72 +0.94% 41.96 £1.24%* | 42,63+ 1.30 55.63 + 0.83
LH activity in blood plasma, C 0.434+0.012 0.453 £ 0.012 0.481+0.013 0.646 + 0.014
nmol GSH (min * mg protein) | g | 4874 0010% | 0493£0.011% | 04920012 | 0.675=0.010
Reduced glutathione, pmol/ml | 0.58 + 0.05 0.51 +0.06 12240.03 151 +0.06

E 0.66 +0.04 0.69 +0.04* 1.20£0.07 1.69 +0.06

Table 4. The body weight and the average daily gain of experimental calves (M + m; n = 4)
Group of animals
Index
C E

Body weight at birth, kg 28.08 + 1.87 30.08 = 1.68
Body weight at 30 days, kg 4423 +1.79 51.03 £1.70*
Average daily gain, g 538.3 £28.76 698.25 £ 30.56%*
Body weight at 60 days, kg 59.6 £2.58 68.7 £ 1.65%*
Average daily gain, g 513.58 +£52.17 589.17 £49.52

for non-enzymatic component of RAP, there is an
increase in the level of reduced glutathione in blood
erythrocytes of experimental group calves on the 3%
day of life (p < 0.05).

Feeding the pregnant cows of the experimental group
with the vitamin-mineral complex “Olihovit” 30 days
and 1-2 days before calving promoted the improve-
ment of productive traits of calves, delivered by them
(Table 4). The body weight of the calves of the experi-
mental group at the age of 30 and 60 days was reli-
ably higher than that for the control group animals (p
<0.05). The average daily gain of the calves, delivered
by the cows, fed with “Olihovit”, was higher for the
whole period of studies.

Similar results were obtained by the authors of other
vitamin-mineral additives [13]. At the end of the ex-
periment the average body weight of the calves of ex-
perimental group was 5.2 kg higher than that for the
control group, and amounted to 112.2 + 1.18 kg. The
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average daily gain was also higher for them — 739.5 +
+ 17.75 g against 644.8 + 12.6 g. The data were ob-
tained with high degree of reliability (p < 0.001).

CONCLUSIONS

It was determined that the introduction of the vita-
min-mineral preparation “Olihovit” promotes the in-
crease in the number of erythrocytes and the level of
hemoglobin in the blood of cows. It was established
that feeding the cows with the complex of vitamins and
microelements 40 days and 1-2 days before calving
conditions the increase in the immunobiological re-
sponsiveness of the organism and further obtaining of
calves with higher indices of natural resistance and bet-
ter productivity features. It was established that calves,
delivered by the cows of the experimental group, had
1.3-fold higher average daily gain, and at the age of one
month their body weight was 1.15 times higher than the
weight of the calves in the control group.
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Bnuius npenapaty «OJIiroBiT» Ha aHTHOKCHIAHTHHIA
craryc Ta 6ioxiMiuHuii Mpodine KpoBi TIILHUX KOPIiB
i OTpMMAHMX BiJl HUX TeJST

H. A. Bpona, /1. I. Mynpak, I. O. Marioxa
e-mail: iramatiukha@gmail.com

IuctutyT Oiomnorii TBapur HAAH
Byn. B. Cryca, 38, JIsBiB, Ykpaina, 79000

Merta. JlocnianTi MexaHi3MH 1 criocoOu IiABUIICHHS IMY-
HOOI0JIOTIYHOTO CTAaTyCy OpraHi3My HpPOAYKTHBHHX TBapuH
Ha pI3HUX eTanax pO3BUTKY (MEpepoTeNIbHUN Ta paHHii
[OCTHATAJILHUN Tepiojin) 3a BUKOPHCTAHHSI KOMILIEKCHOTO
BiTaMiHHO-MiHepaybHOro rnpemnapary «OuiroiTy. MeTtoam.
ImyHonOriuHI 1 OiOXIMIYHI METOMW IOCIHIKCHHS KPOBI,
MOKa3HUKIB MOJIOKa 1 MOJIO3MBa Ta METOJM BapialiifHOl
cratucTuky. Pe3yabraTH. BCTaHOBIGHO CTHMYITIOBAIbHY
JII0 Tpenapary Ha IpOLECH KPOBOTBOPEHHS 1 aKTHUBHICTb
CHCTEMH aHTHOKCHUJIAHTHOTO 3aXUCTY. 3’ICOBAaHO NO3UTHBHY
JMHAMIKy HapOCTaHHS MacH Tila IIpU BHUKOPUCTaHHI
JIOCIIJKYBaHOTo Tiperiapary. BucHoBkm. J[oBeneHo Bipo-
TiJ{HE 3pOCTaHHS CePeHbOI000BUX MPUPOCTIB y IIOTOMCTBA.

KurouoBi ciioBa: BiTaMiHHO-MiHEpaJTbHUNA TIpETapar, aHTH-
OKCHJAHTHHUH CTaTyC, TeMaTOJIOT19H] ITOKa3HUKH.

Bumsinue npenapara «OJMroBuT
HA AHTHOKCHIAHTHBII cTaryc
u OnoxumMu4eckuii npo¢uib KPOBU TeJbHBIX KOPOB
M MOJTYYEHHBIX OT HUX TeJST

H. A. bpona, /1. . Mynpak, U. O. Marttoxa
e-mail: iramatiukha@gmail.com

Wuctutyt 6nonoruu xuBotHeix HAAH
Vn. B. Cryca, 38, JIbBoB, Ykpauna, 79000

Iean. HMccaenoBarh MeXaHM3Mbl U CIIOCOOBI ITOBBIIICHUS
MMMYHOOHOJIOTHYECKOH CHUCTEMBI OpraHWU3Ma MPOTYKTUB-
HBIX JKMBOTHBIX Ha pa3HbIX JTamax pas3BUTHA (Tepel-
OTEJIbHBIM M PaHHUI ITOCTHATAIbHBIA MEPHUOIBI) MPH HC-
MOJIb30BaHUHU  KOMIUIEKCHOTO BUTAMHHHO-MHHEPAJIbHOTO
npenapara «OnauroBut». Metoabl. IMMyHOIOTHYECKHE U
OMOXMMHUYECKHE METO/IbI NCCIISJOBAHUS KPOBH, TIOKa3aTelei
MOJIOKAa U MOJIO3UBAa U METOJbl BapUALMOHHON CTaTUCTHU-
ku. Pe3ybrarbl. YCTaHOBIIEHO CTUMYJIUPYIOLLEE EHCTBUE
npernapara Ha MPOLECChl KPOBETBOPEHHUS M aKTHMBHOCTh
CHUCTEMbl AaHTHMOKCHUJIAHTHOW 3alIUThl. BhIsICHEHa MOI0XKHU-
TelbHas JMHAMUKA HAapacTaHUsS MAacChl Tejla IPU HUCIIOJIb-
30BAHUM UCCIIEAYEMOro Ipenapara. BeiBoabl. Jloka3aH 1oc-
TOBEPHBIN POCT CPEIHECYTOUHBIX TPUPOCTOB y IOTOMCTBA.

KiroueBbie cioBa: BI/ITaMI/IHHO-MI/IHepaHLHHﬁ npenapar,
aHTI/IOKCI/I,I[aHTHBII\/‘I CTaTyC, reMaToJIOrn4€CKrUC MMOKa3aTeIn.

REFERENCES

1. Doletskyy SP. State of mineral metabolism in the
organism of lactating cows in western geochemical

AGRICULTURAL SCIENCE AND PRACTICE Vol.3 No.3 2016

areas of Ukraine. Veterinary Medicine of Ukraine.
2007;(8):19.

2. Lubetskyi VI, Zhuk YuV, Mykhailiuk MM. The impact
of vitamin-mineral supplement “Balance” on the ma-
nifestation of the precursors of childbirth and the course
of the preparatory stage in the Holstein cows. Bulletin of
Sumy National Agrarian University. 2007;8(19):81-5.

3. Parish J, Rhinehart J. Mineral and vitamin nutrition for
beef cattle. Publication 2484. Animal and Dairy Scien-
ces. Mississippi State University Extension Service.
2008;16 p.

4. Frolov A. Hematological indicators of swine when using
biologically active additives in their diet. Scientific
notes of the Bauman Kazan State Academy of Veterinary
Medicine. 2010;(202):210-5.

5. Yudin M F. Physiological state of the organism of cows
in different seasons of the year. Veterinary. 2001;(2):
38—41.

6. Safonov VA, Nezhdanov AG, Retsky MI, Shushlebin VI.
Changes in biochemical blood parameters in highly
productive cows in the second half of pregnancy and in
the postpartum period. Herald of the Russian Academy of
Agricultural Sciences. 2008;(3):74—6.

7. Kazimirko VK, Maltsev VI, Butylin VYu, Gorobets NI.
Free radical oxidation and antioxidant therapy. Kyiv,
Morion.2004;159 p.

8. Griban VH, Rakityansky VM, Efimov VH. Effect of copper,
cobalt and iodine on the erythropoiesis system state in
the Holstein cows. News of NAU. 2007;(108):154—8.

9. Rakityansky V, Yefimov V. Peroxidase and catalase
activity of blood in Holstein cattle under the influence
of hydrohumate and trace elements. Scientific bulletin
of LNU of veterinary medicine and biotechnologies.
2010;12(2 (44), pt 2):250-5.

10. Levchenko VI, Vlizlo VV, Kondrahin IP, Melnychuk DO,
Apukhovska LI, Halyas VL, Holovakha VI, Sakhnyuk
VV, Tomchuk VA, Hryshchenko VA, Tsvilikhovskyy MI.
Veterinary clinical biochemistry. Bila Tserkva. 2002;
400 p.

11. Halyas VL, Kolotnytsky AG, Fedets OM. Biological
role of vitamins in the organism of animals. Lviv,
2006:80 p.

12. Gelevich OI, Zherebetska OI, Maslyanko RP. Specificities
of the development of immune system factors in calves.
Scientific bulletin of LNU of veterinary medicine and
biotechnologies. 2005;7(4):106—11.

13. Datskiv OM, Kravtsiv YuR, Kravtsiv YaS, Maslyanko RP.
Protective cellular factors of breast milk and the immu-
nity of newborn calves. Animal biology. 2001;3(1):
28-33.

14. Kozyr VS, Antonenko PP, Filipov YuO. Increasing the
resistance and performance of calves under the influence
of'herbal preparations. Livestock Ukraine. 2006;(3):9—11.

65




<<
  /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 false
  /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 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /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 <>
    /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


