Hayxosuii Bicank JJHYBMBT imeni C.3. Ikunpkoro, 2017, T 19, Ne 74

HaykoBuii BicHUK JIbBIBCHKOTO HAI[IOHAJILHOTO YHIBEPCUTETY BETEPUHAPHOT METULIHH
Ta 6iotexHonoriii imeri C.3. [>kUmpKoro
Scientific Messenger of Lviv National University of Veterinary Medicine and
Biotechnologies named after S.Z. Gzhytskyj

doi:10.15421/nvlvet7417

ISSN 2519-2698 print
ISSN 2518-1327 online

http:/mvlvet.com.ua/

YK 636.92 : 575.174

IHoximopgdizMm 3a renom nporecreponoBoro peuentopa (PGR) Ta itoro 38’5130k i3
0araToNJIiIHICTIO Y KPOJHIb KAJI(POPHiCHKOI MOPOaH

I'.A. Komrobenko, A.O. IToropenosa, O.C. Kpamapenko
nastyusha.pogorelova@list.ru

Muxkonaiscokuti HayioHATbLHULL aepapHull YHigepcumenn,
eyn. I'eopeis ['oneaose, 9, m. Muxonais, 54020, Yxpaina

Cyuacni eenemuyni nioxoou 00 600CKOHANIEHHs NOPIO 3ACHOBANI HA NO2TUONEHI OYIHYI 2eHOMUNY CLTbCLKO2OCNOOAPCHLKUX MEA-
PUH [ 2eHeMUYHO20 PIZHOMAHIMM NONYAAYIU 3 O0NOMO20I0 MAPKEPHUX MexHON02il. Busnauenns cenomunieé meapun 6y1o npose-
0eHo 3a 0onomo2oio memooy IHJIP-TT/[P®. Jlinauky 006cunoio 558 n.H. npOMOMOPHO20 Pe2ioHa 2eHA NPO2eCmepPOHO8020 Peyenmo-
pa (PGR) 6yno docnioxceno y 60 ocobun kanipopHiticokoi nopoou i3 epyn 3 6UCOKUM mMa HU3LKUM pieHem bdazamonnionocmi. Bema-
HOBIEHO, WO ¥ 0OCOOUH i3 epynu 6A2amonnioHux Kpoauysb nepesaxcanu ocobutnu iz zemepozucomuum cenomunom (0,700), mumyacom
AK ceped MBAPUH i3 HUZLKUMU NOKASHUKAMU 6a2amoniionocmi — ocobunu i3 cenomunom AA. Kpim moeo, kponuyi I-oi epynu xapax-
Mmepu3y8anucs oyxice UCOKUM pigHem gakmuunoi cemeposucomuocmi (Ho = 0,700), wo 3Hauno nepesadicae ouikygany cemeposu-
eomuicmo (He = 0,455). Ceped meapun, wo maniu HU3bKuill pigeHb 6a2amonaioHocmi, 8iOMIHHOCII Midc OyiHKamu paxmuynoi ma
ouikyeanoi eemeposucomuocmi menw cymmesi (0,400 ma 0,320, ionosiono). Taxum uunom, 6 060x epynax cnocmepieacmvcs Hao-
JIULOK 2emepo3Uu2OmHOCi, WO CYNPOBOON’CYEMbCS He2AMUSHUMU OYIHKaMu THOekcy @ikcayii. Buxopucmanus memody IIJIP-II/[P®
onsa eena PGR (pecmpuxmasa Eco311) dozeonuno ecmanosumu 06a ecenomuna AA ma GA; eenomun AA mae 0oun 6eHO 008HCUHOIO
558 n.n., a eemeposzucomnuii cenomun GA — mpu 6enoa 006xcunoio 558, 416 ma 112 n.n. byno siomiueno nasenicmv noAiMoppizmy
2464G > A ona eena PGR xkpoauys i3 pisnux epyn; uacmoma arena G cknaoana 0,350 y meapun i3 eucoxkum pienem dazamonnionoc-
mi ma 0,200 — i3 nusbkum. Hesanesxncno 6i0 epynu, 8ioMiuaemvCs nepesadrcants 3a KilbKicmio OmpumManux KpoaeHam O KpOoauyb
ecenomuny GA uao ocobunamu, wo manu cenomun AA. Binew cymmesoro ya pisnuys 6yna oas Kpoauys i3 I-oi epynu (9,1 ma
7,0 kponenam 6i0nogiono). Bcmanoeneno pisnuyio 3a pienem 6azamonnionocmi 013 meapun iz eenomunamu AA ma GA i3 epyn sk
bazamo-, max i ManronAIOHUX KPOIUYb.

Kntouosi cnoea: nonimopizm, een npocecmeponosozo peyenmopa (PGR), bacamonnionicme, kponi, xanigpopuiiicexa nopooa,
eceHomun, niHis, npaumep, pecmpuxmasza Eco311, mapkep, amnuighikayis, cemepozucomuicmo, 2eHemMuyHa pisHO6acd, YACMOmMAa
anens, epyna.
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Cogpemennvie cenemuieckie n00X00bl K COBEPUICHCINBOBANUIO NOPOO OCHOBANYL HA YelYONeHHOU OYeHKe 2eHOMUNA CeNbCKOXO03All-
CMBEHHBIX JICUBOMHBIX U 2EeHeMUHEcKO20 pasHooOpasus NONYIAYUll ¢ NOMOWbIO MapKepHvlx mexuonozutl. Onpedenenue 2eHOMUNOS
JHCUBOMHBIX ObLIO nposedeHo ¢ nomowvio memooa IILP-IT/[P®. Yuacmox onunoii 558 n.n. npomomopnoil pecuona 2ena npozecmepo-
noeozo peyenmopa (PGR) 6vi10 uccnedosano 6 60 ocobeti KanughopHUickoti nopoobl u3 epynn ¢ BbICOKUM U HUSKUM YPOSHEM MHO2O0-
nnoous. Yemanoeneno, umo y ocobeti u3 spynnvl MHOZONI0OHBIX KPOAbyux npeobnadanu ocobu ¢ cemepozucomuvim cenomunom (0,700),
mo20a Kak cpeou JHCUBOMHBIX ¢ HUSKUMU NOKA3AMENAMU MHO2ONI00Us — ocobu ¢ cenomunom AA. Kpome moeo, kponvuuxu I-it epynnol
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XApaKkmepuso6anich 04eHs 8biCOKUM yposrem axmuueckou cemeposucomuocmu (Ho = 0,700), umo 3nauumenvro npegviuiaem oxicu-
daemyro eemeposucomuocmuv (He = 0,455). Cpedu scusommuvlx KOMOPuIX UMeny HU3KULL YPOBEHb MHO2ONA00US, PA3IULUSL MENCOY OYEH-
Kamu gaxmuueckou u oxcuoaemou eemeposucomuocmu menee cywecmsenmvie (0,400 u 0,320 coomeemcmeenno). Taxum obpazom, 6
obeux epynnax Habnooaemcs u3ObIMoK 2emeposucomHOCmu, 4mo CONPOBOHCOAEMCs He2aMUBHbIMU OYEHKAMU UHOEKCA (uKcayul.
Hcnonvsosanue memooa ILP-II/[P® ona cena PGR (pecmpuxmaza Eco311) nosgonuno ycmanosums 0sa cenomuna AA u GA; eeno-
mun AA umen oour 6310 oaunoll 558 n.n., a cemeposucomuviii 2eHomun GA — mpu 6310a Onunoi 558, 416 u 112 n.u. bviio ommeuero
nanuyue nonumopusma 2464G > A ons eena PGR xponvuux uz pasneix epynn; yacmoma ainers G cocmasnana 0,350 6 sicugommuuix ¢
evicokum yposrem muozonaoous u 0,200 — ¢ nuskum. Hezasucumo om npunadnedicnocmu K epynne, ommeyaemcsi hpeoonadanue no
KOMU4ecmsy NOyYeHHbX Kpoavuam Ons Kpoavyux cenomuna GA nao ocobamu, komopule umenu 2enomun AA4. bonee cywecmsennoti
ama pasnuya 6vlia o Kponvuux ¢ I-it epynnet (9,1 u 7,0 kponvuam, coomeemcmeento). Ycmanoseneno pasHuyy no yposuio MHO2ONJIO-
ous ona srcueomuuix ¢ cenomunamu AA u GA us epynn kax MHO20-, MAaK U MANONAOOHBIX KPOTbYUX.

Kniouesvie cnosa: nonumopdusm, 2en npocecmeponogozo peyenmopa (PGR), mnoconnooue, kpoauku, xanugopnuiickas nopood,
eenomun, auHus, npaimep, pecmpukmasa Eco311, mapkep, amniuguxayus, 2emepo3ucomHocme, 2eHemuieckoe pasHosecue, 4d-
cmoma annens, 2pynna.

Progesterone receptor (PRG) gene polymorphism and association with litter size
in the california rabbit breed
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Modern approaches to genetic improvement of species based on genotype-depth evaluation of farm animals and genetic diversity
of populations using marker technology. Determination of genotype of animals was carried out using PCR-RFLP. A 558-bp sequence
of the rabbit progesterone receptor promoter region (PGR) gene was obtained for 60 animals of the California breed from High
Litter Size (HLS) and Low Litter Size (LLS) groups. Found that in individuals with multiple groups rabbit dominated by individuals
with heterozygous genotype (0.700), while in animals with low levels litter size — individuals with genotype AA. In addition, the
rabbit and the second group were characterized by very high actual heterozygosity (Ho = 0,700), which significantly exceeds the
expected heterozygosity (No = 0.455). Among the animals that had low bahatoplidnosti differences between actual and expected
assessments heterozygosity less significant (0.400 and 0.320, respectively). Thus, in both groups, there is an excess of heterozygosity,
accompanied by negative assessments fixation index. PCR-RFLP for PGR gene (using the Eco311 restriction endonuclease) revealed
two genotypes of AA and GA, and the genotype AA yielding a single 558 bp band, and the heterozygote genotype GA yielding all the
three bands of 558, 416 and 142 bp. The 2464G > A SNP for PGR gene was not fixed in the HLS and LLS groups, the allele G fre-
quency being 0.350 in the HLS and 0.200 in the LLS group. Whatever belong to a group marked predominance on the number of
rabbits for a rabbit genotype GA on individuals who had genotype AA. More significant, the difference was for the rabbit of the I-th
group (9.1 and 7.0 rabbits, respectively). The difference in litter size between the AA and GA genotypes was found for rabbits from
as the HLS, as LLS group.

Key words: polymorphism, the Progesterone Receptor (PGR) gene, litter size, rabbits, California breed, genotype, line, primer,
restryktaza Eco311, marker, amplification, heterozygosity, genetic equilibrium, allele frequency, group.

Beryn (Shevchenko and Kopylov, 2011) ta QTL-mokycu
(Shevchenko et al., 2013; Kopylov et al., 2014).
3HayHa poJb y 3a0e3MeUeHHI JIFOACTBA MPOIOBOJIBCT- I'en mporecteporoBoro perenropa (PGR) po3sraiio-

BOM, XYTPSHMMH BHPOOaMH Ta IyXOBOIO CHPOBHHOIO  BaHMHA y |-H XpoMOCOMi KpOJIB Ta MAa€ JOBKHHY
BiJIBeicHA KpoiBHUITBY. B Ykpaini Ha choromni unmana 71875 m.H. (GenBank NC 013669). Bin € uneHoM cyrep-
YacTKa TIOTONIB’S KPOJIiB CKOHIICHTPOBAaHA B NMPUBATHUX  DPOJWHU IHTPALCTIOJIPHUX PEIENTOPiB, sKi 3a0e3meuy-
CEIITHCBKUX TOCmoAapcTBax i csrae 1,2—1,3 MiH MaTo4-  FOTh HYKJICapHi €eKTH CTEPOITHUX TOPMOHIB. Y KPOJIiB
HOTO 1 pEeMOHTHOTO TIOTOJIB’S, a pemTa — Ha epMepch-  BiH icHye jmmie B oxaHii i3odopmi (PR-B), MminnmmBicTs
KHX TOCIIOApCTBAaX Ta IUIEMIHHHX Cy0 €KTax pI3HHX  eKCHpecil Kol BiAMIYaeThCs IMiJl Yac MepIinX Ai0 BariT-
(¢opM BIAcCHOCTI ¥ rocmomaproBaHHS. 3a pe3yibTaTaMH  HOCTI y simenposomi kpomuis (Gutierrez-Sagal et al.,
JepkaBHOT atecranii, reMinHy 0a3zy kpomiBHunTBa B 1993). Beranosneno HasBHiCTh A—G 3aMiHa y mpoMoO-
VYkpaiHi Ha ChOrOJHI CTAHOBUTH TPH PENPOAYKTOPH 3  TOpHIM AiastHUI reHa PGR (nosutiis 2464), sika noB’si3aHa

po3BeneHHs nopin kpoiiB (Honchar et al., 2013). i3 penpoayKTUBHUMH O3Hakamu kposuip (Peird et al.,
CyuacHi TeHeTHYHI MiIX0IH 10 BAOCKOHaeHHs nopiy — 2010).
3aCHOBAHI Ha MOTJIMOJICHIH OI[iHIII T€HOTHITY CLITbCHKOIO- TakuM YMHOM, F'OJIOBHOKO METOI0 HAIIIOr0 JOCIIiIKEH-

CIO/IapPCHKUX TBAPHH 1 FEHETWYHOTO PI3HOMAHITTS IOIy-  HsI CTaB aHaji3 noiiMopdismy reHa PGR Ta ioro 3B’s3Ky
TSN 3a 1ormoMororo MapkepHux TexHosorid (Lehkobyt i3 GaraToriigHiCTIO KpOJHI MOPOAH KamiopHilChKa.
and Beketov, 2010; Zhvakyna and Lehkobyt, 2015). B

OCTaHHI POKH SK TeHETHYHI MapKepH MY aHaNli31 TeHeTH- Martepian i MeToa J0CTiTAKEeHb
YHOTO MOJIMOP}iZMy KPOJIB PIi3HUX IOPiZl BUKOPHUCTO-
BYIOTBCSI MapKepH O0ioxiMiuHOTO TOTIMOp]i3My cHCTEM s aHamizy 0yJ0 BUKOPHCTAaHO KPOJHI KamidopHii-

oinkiB kpoBi (Markovych et al., 2012), ISSR-mapkepu  CbKOI MOPOAH, 110 YTPUMYBAJIKCS 1HAUBIIYaJIbHO B MeXa-
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HI30BaHOMY KpOJISITHHKY Yy JBOXSIPYCHHX METalIeBUX
KIiTKax. Bceix TBapmH Oyno po3MOAieHO Yy IBI TpymH,
BIAMOBINHO 10 piBHS Oararorutignocti. Y I-y rpymy
BKJIIOYCHO KPOJIMIIh 13 BUCOKOIO KilbKicTiO (7—10) KpoJe-
Hat B rHi3ni (n = 30), a y Il-y rpyny — kponuup i3 HU3b-
Ko10 KibKicTio (3—6) kposenst (n = 30).

BusHaueHHs TreHOTHHIB TBapuH OyJIO NPOBEICHO 3a
jgornomororo Merony IIJIP-TIIIP®. Bbyno BukopucraHo
paiiMepH, M0 3aIpOoMoHOBaHO B poboTi R. Peiro i3 cmis-
aBtopamu (Peir6 et al., 2010). ITicns 0OpoOKu TPOAYKTY
ammmigikamii  (IoBXHHOIO 558 TML.H.) PpECTPHKTA30i0
Eco311 dopmyrorses Taki 6enan: 416 ta 112 m.H. (reHo-
tunt GG), 558 n.H. (reHotun AA) ta 558, 416 Ta 112 n.H.
(renorun GA). Bei nabopatopHi gociipKeHHs 0yJI0 TIpo-
Be/ieHO Ha mincrasi meroauku (Shevchenko et al., 2013) B
naboparopii [lonTaBcbKOro IHCTUTYTY CBUHApCTBa arpo-
nipomuciioBoro BupooHunTsa HAAH Ykpainu.

st TBapuH pi3HHUX rpym OyJ0o po3paxoBaHO YaCTOTH
TCHOTHIIIB Ta ajiejliB, a TAKO)XK OCHOBHI MOKa3HUKH T'eHe-
TUYHOTO Pi3HOMAHITTSA — (PaKTH4YHA 1 OYiKyBaHa TeTepo-
3urotHicTh (Ho Ta He, BiNMoOBimHO) Ta iHAEKC ¢ikcarmil
(Fis). CTymniHb BIAIOBIAHOCTI PO3IMOIUTY TEHOTHUIIB CTaHY
reHeTH4Hol piBHOBaru 3a Xap/i-Baiin6eprom Oyiio nepe-
BipEeHO 3a JOMOMOTroI KpuTepiro Xi-kBaapar Ilipcona.
Bci po3paxyHnku Oyio mpoBeeHO 3 BUKOPUCTAHHIM 3ara-
JMpHONIPUAHATHX MeTonuk (Veyr, 1995).

Pe3yabTaTi Ta iX 00roBOpeHHs

B Tabn. 1 HaBeACHO PO3MOJIIN YacTOT TCHOTHINIB Ta
aneniB reHy PGR y xpomniB kaiidopHiiicbkoi mopoan
pisHEX Tpym. BcraHoBneHO, M0 y 0coOMH i3 Tpymu Oara-
TOILIITHUX KPOJHUIIh TIEPEBaKAIA OCOOUHU 13 TETEPO3UTO-
THUM reHoTtunoM (0,700), THMYAcOM SIK Cepel TBapHH i3
HU3BKUMHU TOKa3HUKAMHU 0araToILIIIHOCTI — OCOOMHHM 13
rerHotunioMm AA. Jlns fpociipkeHUx TBapuH He OyJio Bif-
MIY€HO kOJHO1 ocobunH i3 renoturiom GG (tad:. 1).

OcoOuHH 13 PI3HUX TPYI TAKOXK BiJpi3HSUIUCS 1 32 4a-
crototo ainenst G reny PGR — iioro 4acToTa cepeli 0COOMH

13 BUCOKMMH T4 HU3bKUMU [MOKa3HUKaMU 0araToIuIifHOCTI
cxmangana 0,350 ta 0,200, BignoBigHO.

Tabnuys 1
YacToTH reHOTHMIB Ta aJieJiB 3a renoM PGR y kpouiB
KagiopHilicbKkoi MOPoIH Pi3HUX rpyn
I'pyna YacToTu reHOTHIIB Yacrortu anenis
AA GA GG A G

I 0,300 | 0,700 0 0,650 0,350
II 0,600 | 0,400 0 0,800 0,200
Pazom 0,450 | 0,550 0 0,725 0,275

Kpim Toro, kpomuni I-oi rpymnm xapaxrepusyBaiucs
Jy’K€ BHCOKMM piBHEM (AaKTHUHOI TIeTepO3UIOTHOCTI
(Ho = 0,700), 1m0 3Ha4HO NEPEBAKAE OUIKyBaHy reTepo-
3urotHIicTh (He = 0,455). Cepen TBapuH, IO Mald HU3b-
KU piBeHb 0araToInIiAHOCTI, BIIMIHHOCTI MiX OIliHKAMH
(hakTUYIHOT Ta OYIKYBaHOI T€TEPO3UTOTHOCTI MEHIII CYTTE-
Bi (0,400 ta 0,320, BimmoBimHo). TakuM 4MHOM, B 000X
Ipylax CIHOCTepiraeTbcsi HAJIMIIOK I'€TePO3UIOTHOCTI,
IO CYNPOBOKYETHCS HETaTHBHUMH OLHKAMH 1HAEKCY
¢ikcauii (Tabm. 2).

Xoua B IIJIOMY PO3IO/IiI F'eHOTHIIB 3a TeHoM PGR y
KpOJIB i3 ABOX TPYN BIPOTiHO HE BIIXWISABCS BiJ CTaHY
reHeTH4HOI piBHOBaru Xapnui-BaiinOepra (B 000x Bumaz-
kax: P> 0,05).

Tabauys 2
Iloka3HMKH reHeTHYHOI0 Pi3HOMaHITTS 32 reHoM PGR
Y KpoJiiB Kaai(opHilicbKkoi Mopoau pi3HUX rpyn

I'pyna Ho He Fis p

1 0,700 | 0,455 | -0,538 | 2,90 0,089
11 0,400 | 0,320 | -0,250 | 0,63 0,429
Pazom 0,550 | 0,399 | -0,379 | 2,88 0,090

XapaKkTepHO, 10 HE3aJIeKHO BiJ TPYIH, BiAMIUYa€ThCS
NepeBaykaHHsI 3a KUIBKICTIO OTPUMaHHMX KPOJICHST JUIsi
Kponunp renotunty GA Hal 0coOMHaMH, IO Mall TeHO-
tun AA (puc. 1). Xoua OibLI CyTTEBOIO Lisl Pi3HUI OyIia
Juts Kponup i3 I-of rpymu (9,1 ta 7,0 kposieHsT, BiAnoBi-
JTHO).
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Puc. 1. [loxka3Huku 6araTomaigHOCTi Kpoauib KajdidopHiiicbkoi mopoau pi3HUX rpyn 3a/1e:KHO Bil FeHOTHUIY 32
reaoM PGR: G1 — I-a rpyna (xiBa Bich OY); G2 — II-a rpyna (npasa Bics OY).
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Panimre Bxe OyJI0 BCTaHOBJICHO, IO y KPOJIiB HOBO3E-
nmaHacekoi 6imoi mopoxm wacrora anens G reny PGR
cxnanana 0,433. I1pu upoMy CIIiBBIAHOUIEHHS T'€HOTHITIB
B il MOMyJALIi TaKOXX BiAMOBINANO0 CTaHy T'CHETHYHOL
piBHoBaru 3a Xapai-Baitnoeprom (Shevchenko et al.,
2013). Cepen 4oTHpbhOX MOPiN (Ta CHHTCTHYHUX JIiHIHN)
KpOJIiB, NTOCIDKCHUX B €TUMTI, TaKOK OYJIO BiIMIYEHO
Jy’Ke HU3bKi yactoty Juis reHorunry GG (0-0,12), Tumua-
COM SIK OCOOWHHM 3 TeTEPO3UIOTHHM T'€HOTHIIOM IIepeBa-
xamu y Bubipkax (0,680-0,880), a gacrora anens G Ba-
pitoBana B mexkax 0,380-0,540 (El-Aksher et al., 2016).

3 iHmoro 60Ky, TakoX OyJI0 OKa3aHo, IO piBeHb Oa-
TaTOILIIAHOCTI KPOJIMIIb MaB TICHUH 3B’SI30K 13 MEBHUMH
reHoTunamu (abo anensmu) 3a renom PGR. Tak, cyTTeBi
BIIMIHHOCTI 3a 4acToTOr0 ajenas G BiAMIYCHO NpU aHAIi3i
TEHETHYHOI CTPYKTYPH KpOJIiB, 110 HaJIe)Kall A0 Oararo-
Ta MamomrigHux miHik — 0,750 Ta 0,290, BiamoBimHO
(Peird et al., 2008). Kpim Toro, y kKpoJiB HOBO3eNIaH/Ch-
Kol Oioi mopoau TakoX OyJI0 BCTaHOBJIEHO BipOTiIHHN
BIUIMB T€HOTHUITY KPOJHIb HA PiBEHH 1X 0araToOILTiTHOCTI
(Shevchenko et al., 2013).

BucHoBku

BceranoBiieHO, 1m0 KpoJuili KaaiOpHIHCHKOI TOPOIH,
IO XapaKTepU3YyIOThCS BHCOKMM Ta HHU3bKHM piBHEM
0araTOIUTIIHOCTI, BIAPI3HSJIMCSA SK BIAHOCHO PO3MOALTY
YacTOT IeHOTHUINIB 3a reHoM PGR, Tak il 3a 4acTOTOIO
anenst G (0,350 Ta 0,200, Biznosigno). Kponuui I-oi rpy-
ITM XapaKTEepHU3yBaJIMCs JTy’Ke BUCOKAM piBHEM (aKTHUHOI
rereposurotocti (Ho = 0,700), mo 3Ha4HO nepeBaXkae
ouikyBaHy rerepo3uroTHicts (He = 0,455). HezanexHo
Bil TPYIH, BIIMIYAa€ThCS TEPEBAKAHHSA 3a KIJIBKICTIO
OTPUMAHUX KpOJIHAT Ui Kpoiuibs reHorunnry GA Han
0COOMHAaMHU, 1110 MajIu TeHOTUIT AA.

Iepcnexkmusu nodanvuiux docriodxcens. Ha migcrasi
BUSBJICHHS 3B’s13Ky 0araToILIiIHOCTI Y KPOJIMIb 32 TEHOM
MPOTECTEPOHOBOrO peIenTopa JOBEJCHA JOIUIBHICT
HOro BUKOPHUCTaHHS Y MEPCIEKTUBI IPH B1I0OPI KPOJIHILL
y OCHOBHE CTaJg0 B paHHbOMY Bimi. Hamm mnanyerbcs
MIPOBEJICHHS JOCII/UKEHb HOro BIUIMBY Ha HPOJIYKTHB-
HICTB KpOJIiB.
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