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KpiokoHcepByBaHHsI MeTOZOM BiTpuiKalii Mae
MepeBard MOPiBHIHO 3 MOBUTBHUM 3aMOPOXKYBaHHSIM.
YemimHi pe3ynbTaTH BUKOPHCTaHHS IIbOTO METOLY OT-
pUMaHi B JOMOMIXHUX PEHPOAYKTHBHUX TEXHOJOTIAX
MiJ] 4ac BiATBOPEHHA CUILCHKOTOCIOAAPCHKUX TBa-
pun [3, 9]. Tak, micisa BiTpudikalii KUTTE€3NATHICTD
(371aTHICTB 10 PO3BUTKY in Vitro) njisi eMOPIOHIB OBEIlb
cTaHoBuTh 26,6% [4]; xopiB — 77,3% [5]; xponukiB —
24% [8]; cBuneit — 27,5% [6]). BuxopucroByors cy-
Mimni 3 3—4-X KpiOMpPOTEKTOPIB, 110 3MEHINYE TOKCHY-
HUH e(peKT KOXKHOIO i3 KOMIIOHEHTIB Ta 3abesreuye
BHCOKY YaCTOTY BYDKHBAHHsI €MOpPIOHIB MICJIS BIUIUBY
(bakTopi KpioKOHCEpBYBaHHS [2, 7].

Merta po60TH — BUBUEHHS BIUTHBY KPiOKOHCEpPBYBaH-
Hs1 eMOpiOHIB MHUIIICH MeTOIOM BiTpHuQiKamii 3 BUKOPH-
CTAHHSM Pi3HUX 0araTOKOMIIOHEHTHUX BITpU(IKYyI0UNX
cepeaoBUll Ha MOP(HOQPYHKITIOHATBHI XapaKTePUCTUKH
eMOpiOHIB MUILIEH in Vitro.

ExcriepuMeHTH TPOBOAWIIM BiAIOBIIHO OO 3aKo-
Hy Ykpainum «[Ipo 3aXWCT TBapWH BiJ >KOPCTOKOTO
noBokeHHs» (Ne 3447-1V Bin 21.02.2006 p.) Ta mo-
JOXKEHHsT «EBPOIEHChKOT KOHBEHIIT 3 3aXUCTy Xpe-
OCTHUX TBApHH, SIKI BHKOPHUCTOBYIOTHCS B CKCIICPH-

MEHTAJIBHUX Ta 1HIIUX HayKoBUX HUIIX» (CTpacOypr,
1986).
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Cryopreservation by vitrification has advantages
over slow freezing. During the reproduction of farm
animals in assisted reproductive the technologies suc-
cessful results have been obtained using this method
[7, 9]. Thus, after vitrification, the viability (ability
to develop in vitro) for sheep embryos is 26.6% [8];
for cows it is 77.3% [6]; for rabbits it makes 24% [3]
and for pigs it is 27.5% [1]. These are used the mix-
tures of 3—4 cryoprotectants, reducing the toxic effect
of each of the components and providing a high sur-
vival rate of embryos after exposure to cryopreser-
vation factors [2, 5].

The research aim was to study the effect of murine
embryos cryopreservation by vitrification using dif-
ferent multicomponent vitrifying media on the morpho-
functional characteristics of murine embryos in vitro.

The experiments were performed in accordance
with the Law of Ukraine ‘On the Protection of Animals
Against Cruelty’ (N3447-1V dated of February 21, 2006)
agreed to the statements of ‘European Convention for
the Protection of Vertebrate Animals Used for Expe-
rimental and Other Scientific Purposes’ (Strasbourg,
1986).

Murine embryos of pre-implantation developmen-
tal stages (morula and early blastocyst) were obtained
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EmOpionn wmumed mnepemiMIIaHTaliiHUX —CTaliid
PO3BUTKY (MOPYJIM Ta paHHBOI OJACTOIMCTH) OTPUMY-
Bany Bix camok mumeir riopumgy F1 (C57BL x CBA).
Y caMOK BHKJIMKaIM CyNepoBYy/simio (6e3 ypaxy-
BaHHS CTalii eCTPalbHOTO IMKIY) BHYTPILIIHBO-
4YEepPEBHUM YBEACHHSIM FOHAIOTPOIHUX TOPMOHIB: 5 MO
TOHAJIOTPOIIIHY CUPOBATKH sxepedux koo («Folligony,
Hinepnanan) i yepe3 48 rogun — 7,5 MO xopioHiYHO-
ro roHazgorpominy sroguau («Chorulony», Higepnan-
). s oneprkaHHsS eMOpPIOHIB CaMOK TIi/ICa/pKyBaInd
JI0 CaMIIiB Ha HIY JUIs 3aIlUIiAHEHHs. J|eHb BUSBICHHS
KOIYJISIIHOT TIPOOKKM BBaXKalld TEPIIMM JHEM Barit-
HOCTi. EMOpioHu orpumyBain yepe3 80—-96 roauH ric-
sl 16’ €Ki XOpiOHIYHOTO TOHAIOTPOITIHY JFONUHU [1].
[IpmwxurTeBe MOpdomoriune OIiHIOBaHHS eMOpiOHIB
NPOBOJVMIIN Bi3yallbHO TIiJi MIKpOCKOTIOM. Bigmiua-
JIM TMPO30PICTh IUTOIIA3MHU, Jedopmaliito MeMOpaHH,
J3KC Ta JereHepartito 61acToMepiB.

Ha nepmiomy erari BU3Hauainu 4actoTy 30epiraHHs
eMOpIOHIB MHIII IiCHs IX EKCIO3UILIl Y KPio3aXUCHHUX
po3umHax: po3unH 1 — 25% ermnenriiikoito + 25% -
nepuny + 0,3 M caxapo3u Ha ¢ochaTHO-COTBOBOMY
oytepi (®CB) («Sigma-Aldrichy, CIIA) 3 10% de-
tajpHOT Tensuoi cuposatku (DTC) («Sigma-Aldrichy,
CLIA); po3unn 2 —20% etuneHnikoio +20% TuMeTiI-
cynbdoxcuny + 0,5 M caxapo3u Ha DCB i3 20% DTC.
3aneXKHO BiJl BUKOPHCTAHOTO KPiO3aXHUCHOTO PO3UH-
Hy TBapuH po3aimmau Ha rpymu: 1A (n = 11) — 4gac
excrio3utii 30 c¢; 1B (n = 5) — ywac excno3wurii 45 c;
2A (n = 10) — vac excno3uuii 30 c; 2B (n = 26) — uac
excrio3utii 45 c; 2C (n = 15) — wac excno3wutii 60 c;
3 (koHTpOINB, 1 = 23) — CBDKOBUILICHI eMOpPIOHU BHT-
pUMYyBalll y CTaHAApPTHOMY CEPEIOBHINI KYJIBTHBY-
BaHHA (PCB i3 20% DOTC).

EmOpionn tpyn 1A, B ta 2A-C nomimanmu y
BIJIMOBIJIHI PO3YMHM KPIONPOTEKTOPIB Ha 3a3HAYCHUIN
TEpMiH 1 TPOBOIWIIM €Tall BHIAICHHS KpPiO3aXHCHO-
ro posumHy (mepeHocwin y po3unH 0,5 M caxapo3u
Ha DCB i3 10% PTC na 5 xB, Hani TPUKPATHO Tire-
tyBanu emOpionu y pozunHi ®CBh i3 20% OTC). Ilicns
MONEPEIHOT0 OLIHIOBAaHHS €MOpPIOHH KYJIBTHBYBAIU
y ®CB + 20% DTC npu 37°C npotsirom 4-6 roxa (10
crazii 6nacroructy) (Tabm. 1).

Bceranosneno, mo y rpynax 1A Tta 2B 30epexe-
HICTh €MOpIOHIB MHII 32 MOPQOJOTIYHUMHU Xapak-
tepuctukamu ckmana (81,82 + 11,63) ta (80,0 +
+ 17,89)% BigmoBinHo. Y rpymax 2A—C BWKHUBaHHS
eMOpIOHIB 3aJIe)KHO BiJI 4acy EKCIO3HINl y pPO3YMHAX
kpionporekTopiB craHoBuio (90,00 + 9,94), (88,00 +
+ 6,37) ta (80,00 + 8,45)% BiamoBigHO. ¥ KOHTPOIb-
HOMY po3uuHi (95,65 + 4,21)% emOpioHiB Malu HOp-
MaJIbHi MOP(OIOTiYHI XapaKTEePUCTUKH.

Ha npyromy erami poOoTu Oyl0 BUBUCHO BILIHB
KplOKOHCEepBYBaHHs Oe3 eTamy eKcro3ulii y Oararo-

from female F1 hybrid mice (C57BL x CBA). In
females, the superovulation (excluding the stages
of estrous cycle) was induced by intraperitoneal ad-
ministration of gonadotropic hormones such as: 5 IU
of gonadotropin of pregnant mare serum (Folligon,
the Netherlands) and, after 48 h, 7.5 IU of human
chorionic gonadotropin (Chorulon, the Netherlands).
To obtain embryos, the females were transplanted to
males at night for fertilization. The first day of preg-
nancy was the day of a copulation plug detection.
Embryos were obtained 80-96 h after injection of
human chorionic gonadotropin [4]. Lifetime mor-
phological evaluation of embryos was performed vi-
sually using a microscope. Cytoplasmic transparency,
membrane deformation, lysis and blastomere dege-
neration were found.

At the first stage, the storage frequency of mice
embryos was determined after their exposure in the
cryoprotective solutions such as: the st solution was
25% ethylene glycol + 25% glycerol + 0.3 M sucrose in
phosphate-buffered saline (PBS) (Sigma-Aldrich, USA)
with 10% fetal bovine serum (FBS) (Sigma-Aldrich,
USA); the 2™ solution was 20% ethylene glycol +
20% dimethyl sulfoxide + 0.5 M sucrose in PBS with
20% FBS. Depending on the used cryoprotective solu-
tion, the animals were divided into the groups: 1A
(n=11)— exposure time was 30 s; 1B (n = 5) — exposure
time was 45 s; 2A (n = 10) — exposure time was 30 s;
2B (n = 26) — exposure time was 45 s; 2C (n = 15) —
exposure time was 60 s; 3 (control, n = 23) — freshly
isolated embryos were kept in a standard culture me-
dium (PBS with 20% FBS).

Embryos of groups 1A, B and 2A—-C were placed
into appropriate cryoprotective solutions for the
specified period and there was performed the stage
of cryoprotective solution removal (transferred to
a solution of 0.5 M sucrose in PBS with 10% FBS
for 5 min, then the embryos were pipetted three
times in PBS solution with 20% FBS). After prelimi-
nary evaluation, the embryos were cultured in PBS +
20% FBS at 37°C for 4-6 h (up to the blastocyst stage)
(Table 1).

It was found that in groups 1A and 2B the inte-
grity of mice embryos by morphological characte-
ristics was (81.82 £ 11.63) and (80.0 = 17.89)%,
respectively. In groups 2A—C, the survival of embryos
depending on the exposure time in cryoprotective so-
lutions was (90.00 = 9.94), (88.00 £+ 6.37) and (80.00 +
+ 8.45)%, respectively. In the control solution (95.65 +
+ 4.21)% the embryos had normal morphological
characteristics.

At the second stage, the cryopreservation effect
without exposure stage in multicomponent vitrifying
media on the frequency of blastocyst formation in
vitro was studied. Therefore, four experimental groups
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KOMITOHCHTHHX BITPU(IKYIOUYNX CEPEOBHINAX Ha Yac-
TOTYy (hOpMyBaHHS ONACTOILUCT in Vitro. 3 MI€ METOI0
¢dopmyBanu dotupu mociimHi rpymu: 1 (Bitpudika-
i y posumHi 25% ermnennikomo + 25% mmime-
puny + 0,3 M caxaposu Ha OCH 3 10% OTC);
2 (20% etunenrmikono + 20% numeTHIACYIb(HOKCH-

were formed: the 1% group (vitrification with 25%
ethylene glycol +25% glycerol + 0.3 M sucrose solution
in PBS with 10% FBS), the 2™ group (20% ethylene
glycol + 20% dimethyl sulfoxide + 0.5 M sucrose
in PBS with 20% FBS), the 3™ group (direct plunging
into liquid nitrogen of embryos with pre-equilibra-

Tabnuusa 1. YacToTa 36epiraHHss emOpioHiB nicrs ekcnoauuii 3 6araTOKOMMNOHEHTHUMM KPIO3aXUCHMMUN PO34nHaMM
Table 1. Frequency of embryo storage after exposure with multicomponent cryoprotective solutions

pyna KinbKkicTb em6pioHis Yac ekcnosuuii y KpiosaxmcHUx cepeaosuLlax, ¢ YacToTta 36epiraHHa, %
Group Number of embryos Exposure time in cryoprotective media, s Storage frequency, %
1A 11 30 81,82 + 11,63
1B 5 45 80,00 = 17,89
2A 10 30 90,00 + 9,94
2B 26 45 88,00 + 6,37
2C 15 60 80,00 + 8,45*
33(»((22;2):);;;:) 23 _ 95,65 + 4,21

MpumiTKa: *— BiAMIHHOCTI 3HauYyLLi NOPIBHSHO 3 KOHTponeM, p < 0,05.
Note: *~ differences are significant if compared with the control, p < 0.05.

oy + 0,5 M caxaposu Ha DCB i3 20% DTC); 3 (mpsme
3aHypEHHS eMOpPIOHIB Y PIJKHIA a30T i3 MONEPEIHBOI0
exBimopartieio y po3unni OCb i3 20% PTC + 25% ri-
nepuny + 3,0 M caxapo3n); 4 — cBiXKOOTpHUMaHi eMOpio-
HU (Tabm. 2).

BusHaueHo, 110 YacToTa BWKHMBAaHHS Ta TIOKa3-
HUK JKUTTE3IaTHOCTI eMOpioHiB MuIi y rpymax 1 ta 2
Oynu 3HAYYIO HIDKYUMH MOPIBHSHO 3 Ipymamu 3 Ta
4. Toni sK 3a3Ha4eHi MOKAa3HUKH eMOpiOHIB rpymnu 3
BimoBigamu takuMm rpynu 4. OTke, MOXHa CTBEP/-

tion in PBS solution with 20% FBS + 25% glycerol +
3.0 M sucrose), the 4" group (freshly obtained embryos)
(Table 2).

It was determined that the survival rate and viability
index of mice embryos in the groups 1 and 2 were
significantly lower if compared with the groups 3
and 4. Whereas these indices for embryos of the
3 group corresponded to those of the 4™ group. The-
refore, it can be confirmed that the proposed embryo
vitrification method without exposure stage to cryo-

Tabnuusa 2. YacTtoTta dhopmyBaHHs 6riacTouucT in Vitro Nicns KpiokKOHCEPBYBaHHA METOAOM BiTpudikauii
Table 2. Frequency of blastocyst formation in vitro after cryopreservation by vitrification

pyna KinbkicTb emM6pioHiB, LWIT. 36epeeHicTb, % HuttespaTHictb, %
Group Number of embryos, units Integrity, % Viability, %
1 12 75,0 £ 9,37* 41,7 £ 11,23*
2 15 66,6 £ 8,156* 40,0 = 9,67*
3 20 95,0 + 3,62 78,9 + 6,37
4 17 100,0 + 7,63 88,2 + 9,21

MpumiTka: *— pisHMUA 3HaYyLla NopiBHSHO 3 rpynamn 3 Ta 4, p < 0,05.

Note: *— differences are significant if compared with groups 3 and 4, p < 0.05.
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JKYBaTH, III0 3alpOINOHOBaHHWNA MeETON BiTpUQiKaIii
eMOpioHIB 0e3 erary eKCHO3WIii y Kpio3aXHCHUX ce-
peaoBUIIax IMO3UTHBHO BIUIMBA€ Ha 4YaCTOTYy iX BH-
JKUBAHHSA Ta 3JaTHICTh JIO TOMNAJBIIOTO PO3BUTKY in
Vitro, OCKIJIbKM TIOKa3HMKH BiJAIMOBIIalOTh KOHTPOJIb-
HOMY DIBHIO.

TakuM YWHOM, BUKOPHCTaHHS MeTony BiTpudi-
Kamii 0e3 eramy eKCHO3WIIl y 3a3HAaYCHUX pPO3-
YHHAX 33 YacTOTOI0 BIDKUBAHHS Ta (HOPMYBaHHS
OJaCTOINCT in Vitro HEe HO3BOJSIE IOCATHYTH PIiBHS
MOKA3HUKIB BW)XKMBAaHHS Ta JKUTTE3ATHOCTI eMOpio-
HIB, KpPIOKOHCEPBOBAHUX 13 IOMEPEIHBOK EKCIIO3H-
miero. Ilpore cimiyl 3a3HAYUTH, IO B YMOBax EKCIIe-
JUIIIHHOT poOOTH HE 3aBKIM MOXIIMBO IPOBOIUTH YCi
TEXHOJIOTIYHI eTamu KpPiOKOHCEPBYBAaHHs, TOMY OT-
pUMaHi pe3yabTaTd MOXHA BBAXKATH 3a70BLILHUMHU
Ta TePCIEeKTUBHUMU JIJIs TOJATBIIOT POOOTH.

Pesynomamu 0ocniosicerv 6y0yme sukopucmai 0Jis KpioOKOH-
cepsy6ants eMOPIOHI8 ccagyie 6 yMosax KpioOAHKIE OOCIIOHUX
nabopamopitl.
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protective media positively affects their survival
rate and ability to further develop in vitro, whereas
the indices correspond to the control level.

Thus, the use of vitrification method without the
exposure stage in selected solutions on the survival
rate and formation of blastocysts in vitro does not
allow to achieve the survival and viability levels for
embryos cryopreserved with pre-exposure. However,
it should be noted that under fieldwork condi-
tions it is not always possible to carry out all tech-
nological stages of cryopreservation, therefore the
obtained results can be considered as adequate and
promising for further work.

The obtained research results will be used for cryopreserva-
tion of mammalian embryos under conditions of cryobanks
of research laboratories.

References

1. Gajda B, Smorag Z. Survive al of pig morula and blastocyst
after exposure to vitrification media or vitrification. CryoLetters.
2000; 21 (4): 231-6.

2. Hochi S. Cryopreservation of follicular oocytes and preimplan-
tation embryos in cattle and horses. J Reprod Develop. 2003;
49 (1): 13-21.

3. Hochi S. Succesful vitrificatoin of pronuclear stage rabbit zygotes
by minimum volume cooling procedure. Theriogenology. 2004;
61 (2-3): 267-75.

4. Mank M. [Developmental biology of mammals. Methods].
Moscow: Mir; 1990. 406 p. Russian.

5. Noskova YuO, Krivoharchenko IS, Zakharova EE, et al.
[Multiprotective vitrification of oocytes. Creation and use of a
cryobank of donor oocytes: the experience of the MAMA clinic].
Problemy Reprodukcii. 2012; (5): 59-67. Russian.

6. Sheludyakov MB. [Cryopreservation of embryos by vitrification
in cows after the end of the productive period]. Nauchnyyet-
rudy Vserossiyskogo instituta zhivotnovodstva. 2004; 62 (2):
89-94. Russian.

7. Smolyaninova Yel, Striha OA, Shigimaga VA, et al. Effect
of different cryopreservation stages involved vitrification on
morphofunctional and electrical parameters of early mice
embryos. Problems of Cryobiology. 2012; 22 (3): 275.

8. Tosibekov E, Tosibekov M. [Study of the effect of slow freezing
and vitrification on the viability of sheep embryos]. Nauch-
nyye trudy Vserossiyskogo instituta zhivotnovodstva. 2004;
62 (2): 105—-11. Russian.

9. Yurchuk T, Petrushko M, Fuller B. Science of cryopreservation
in reproductive medicine — Embryos and oocytes as exemplars.
Early Hum Dev. 2018; 126: 6-9.

npo6nemu Kpiobionorii i kpiomeauUMHN

problems of cryobiology and cryomedicine
Tom/volume 30, Ne/issue 2, 2020




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /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 <>
    /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.)
    /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
      /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


