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UepHiBelpkuii HaioHAIBHAH yHIBepcnTeT iMeHi FOpist @enproBrya,
IucTuTyT Giomorii, Ximil Ta Giopecypcis, kadenpa 6ioxiMii Ta GioTexHoIOriT,
ByI1. Komroouncbkoro, 2, UepHisii, Ykpaina

IHTEHCHUBHICTD BUILHOPA INKAJBHUX ITPOLIECIB

Y IOCTHYKJIEAPHIN ®PAKIIi HUPOK LI{YPIB 3A JIi
JIA3EPHOT'O OITPOMIHEHHS TA ©-3 HOJIHEHACUUYEHUX
"KUPHUX KUCJIOT

JlocnmipkeHo BIUIMB Ji1 HU3bKOIHTEHCHBHOTO JIa3€PHOTO OMPOMIHEHHS Ta MPOTEK-
TopHol il ®-3 noninenacuuenux xupHux kucsot (ITHXKK) Ha iHTeHCHBHICTD Tie-
pokcuHoro okucuenns nimigiB (ITOJI) ta okucHIOBaIbHOT MoaUdiKaIil NpoTeiHiB
(OMII) Hupok mrypis. BcraHOBICHO, 10 MIOACHHA YOTHPUXBHJIMHHA JTisl JIA3EPHOTO
IOy TOBXKHHOIO XBHII 650 HM, ToTyXHIicTIO 50 MBT npusBoauTs 10 inimiarii [1OJT
ta OMII y noctuykneapHiit ppaxuii Hupok. Beenenns -3 ITHXK 3umxye BitbHO-
panuKaibHi IPOLECH B HUPKaX TBapWH 3aJIeKHO BiJl cXeMH ix BBeneHHs. Haliedek-
TUBHIIIY aHTHOKCHJAHTHY Jit0 ©-3 TTHXK nposiBisitoTs 3a yMOB iX momnepeIHporo
CEeMHM/ICHHOTO BBEACHHSI IEpe/l Ja3epHUM OINPOMIHEHHSIM, OCKIJIbKH 3HHKYEThCS
BMICT nepBUHHHX (ieHOBHUX KOH torariB (/{K)), BropuHHHX (KETO/I€HIB Ta CHpshKe-
nux TpieHiB (KA+CT)) ta kinnesux (ocHoB lIudda) npoxykrie I10JI 3 oxHouac-
HUM 3HWKSHHSIM PiBHSI KapOOHIJIBHUX TPYII Ta MiiBUIIEHHAM SH-rpyn npoteiHis.

KoarouoBi cjioBa: okucHIOBajIbHA MOIU(IKALlisS TPOTETHIB; MEPOKCUIHE OKUCHEHHS
JIIIAIB; JIa3epHE ONPOMIHEHHSI; MOMIHEHACHYEHI )KUPHI KHCIOTH; HUPKH.

JlazepHi TEXHOJIOTIi CHOTOHI IMPOKO 3aCTOCOBYIOTHCS B JIKyBaHHI Ta JliarHOC-
TULI 3aXBOPIOBAHB Y PI3HUX Taly3sX MEANULUHH, 10 OB’ 53aH0 3 IXHHOIO MOHOXPO-
MaTHYHICTIO Ta 3JIaTHICTIO 3MIHIOBaTH KIITHHHUN MeTabonism [8]. Ilporte, BB
Ha O10JIOT1UHI TKAHWHH BEJIHMKOI0 MIpOIO 3aJIEXKHThH BiJl JO3H ONPOMIHEHHS, a 3Mi-
HU B 010JIOTIYHUX TKaHWHAX MOXYTh CYTTPOBOKYBATHCS HeOaKaHUMHU TTOOIIHUME
eexramu [2]. JIazepHe OompoMiHEHHS YEPBOHOTO Ta iH(padepBOHOTO diama3oHIB
Ma€ CTHUMYJIIOBAJIbHUN BIUIMB HAa TKAHWHHU OPraHi3My NpH eKcro3uuii 10 4 XB mix
Yac JOKaJIbHOT il 1 3 miitbHicTIO Big 20 10 100 MBT1/cMm?. B iHIIOMY BHUIAIKY MPO-
SIBIISIETHCS HOTO 1HT10yI0Ua 1 IIKiAIUBA /i BHACIIOK BUCOKOT €HEPreTHYHOT TOTYXK-
HocTi oToHiB. [Ipore, HaBITh PU HU3bKOIHTCHCUBHOMY JIa3€PHOMY OIPOMiHEHHI
3aJMMIIAIOTHCS BIAKPUTUMHU TMMUTAHHS IHTEHCHBHOCTI BUTFHOPAJANKAIFHUX TPOIIECIB
B OpraHax opraHizmy, 30kpema Hupkax [2]. Hupka — ofuH i3 mapeHxiMaTo3HUX op-
TaHiB, SKUW HAWIYTIIMBIIINH 10 JTii Ta3epHOT0 OnpoMiHeHHS [6]. DoToHHM JTazepHOTrO
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ONPOMIHEHHS 3[aTHi MOTIMHATHCS CIIeHU(IYHIUMHU pelenTopaMu — XpoModopamu,
10 TIPU3BEJIC /10 3MiH B O10JIOTIYHMX TKAaHMHAX 13 1HILIALIEI0 BiIBHOPAIUKATBHUX
MIPOIIECIB Yy KIITHHAX, CePe/l SKUX HAUTOIIUPEHIII — MEPOKCUIHE OKUCHEHHS JIiITi-
niB (ITOJI) Ta oxucHroBanmbHa Moaudikarmis npoTeinis (OMII) [9].

IBuaKiCTh BiNbHOpaIMKAJIBHUX IPOLECIB y KIITHHAX MOXXHA KOHTPOJIOBATH
3a JOIIOMOTOI0 3MiHM PiBHs MeTabomiTiB B opraismi. Tomy, 3aluIIaeTbes akTyallb-
HUM TIOIIYK O10JIOTIYHUX PEryssITOpiB, siKi O KOPUTyBajiu HETaTHBHY IO JIa3epHO-
ro onpomiHeHHs. Jlo Takux O10perynasTopiB MOKHA BITHECTH -3 MOJiHEHACHUYCHI
xupHi kuciotu (ITHXKK), siki 31aTHI perymoBary pizHi MeTaOoIiyHI IIJISIXH B Opra-
Hi3Mi [5], TpoTe MUTaHHS MEXaHi3MIiB IXHBbOI aHTHOKCHIAHTHOI Mii Ha OpraHi3M 3a
YMOB BIUIMBY JIA3€pPHOIO OIPOMIHEHHS 3aJIMIIAI0THCS BIAKPUTHUMH.

MeTotro JaHOTO JOCIiKEHHS OyJIO OIIIHUTH IHTEHCUBHICTh MIEPOKCUIHOTO OKHUC-
HEHHs1 JTIMJIB Ta OKMCHIOBAIBbHOT Mo ]iKallii MpoTeiHIB Y HOCTHYKJIeapHil (pakmii
HUPOK IIypiB 3a Jii J1a3epHOT0 OMPOMiHEHHS Ta JoJaTkoBoro BBeaeHHs -3 [THKK.

Marepianu Ta MeTOAM TOCTiAKEHHS

JocipkenHs mpoBoauiu Ha Oinnx Oesnopoanux mrypax macoro 130-150 r, siki
YTPUMYBJIUCh HA CTAHJAPTHOMY pallioHi BiBapito. MaHImyns1Iii 3 TBAPHHAMHE TIPO-
BOJIWJIU 3TiAHO 3 MOJIOKEHHAMH «EBpPOTIEHCHKOT KOHBEHIIIT TTPO 3aXUCT XPEOSTHUX
TBapHH, [0 BUKOPUCTOBYIOTHCS IJIS TOCITITHUX Ta HAayKoBHX Iijei» (CtpacOypr,
1986) 3 ypaxyBaHHSIM TOJIOKEHB, BUKJIAJICHUX Y POOOTI [4].

VYeix TBapuH pO3OUIMIM Ha IUSITh Tpym: | — iHTakTHI TBapHHU (KOHTPOIB);
I — mypwm, sikux miggasanu aii nazeproro aiony; I — mypwu, sskum -3 [THXKK BBo-
JIAJIA TICJISE ONPOMiHEHHs jtazepoM; [V — mypu, sikum ©-3 [THXK BBoamM mozaeH-
HO 32 JIBi TOJWHH JI0 JIa3epHOTO OMPOMiHECHHS; V — Iy pH, SkuM ®-3 [THIKK BBOAMIH
7 nIHIB mONepenHbO Mepe]] 3aCTOCYBAHHIM JIa3epPHOI0 ONPOMiIHEHHS.

OnpoMiHeHHsI TBapUH 3AiMCHIOBAIN IOAECHHO MPOTIToM 4-X XBUJIMH JIa3€pPHUM
JII0JIOM JIOBKHUHOIO XBUJI 650 HM, TIoTy)HICTIO 50 MBT B AiNIIHKY YepeBHOT OPOK-
HUHHU Ha BixcTani 10 cM Big moBepxHi mikipu. Jxepenom m-3 [THXKK cayrysas xo-
Mmepuiitauii npenapar Birpym Kapaio Omera-3 (Bupoouuk «Unipharm, Inc.», CILIA)
TBAPUHHOTO TTOXO/KEHHS (PO’ sTamid Kup), sIKuil MicTuB 32% elKo3armeHTacHOBOT
kucnotu i 24% noko3arekca€HoBOi KUCIOTH. JKupHI KUCIOTH B pub’sTYOMy >KUpi
iIeHTU]IKyBaIn METOIOM Ta3oBoi xpomarorpadii Ha xpomarorpadpi HRGCS5300
(Iramis). [Jna ananmizy iHAMBiAyaldbHUX XUPHHUX KUCIOT BHUKOPUCTOBYBAld CTaH-
napTHi npenapard ¢ipmu Sigma. ®-3 [THXKK BBOammm per os y moieHHid 1031
120 Mr/kr Macu Tijia TBApHH.

EBTanasiro TBapWH MPOBOIMIM ITiJ JITKUM e(ipHUM HapKo3oM Ha 7- Ta 14-y
00y OIpOMiHEHHS JIA3EPHHUM J100M.

[HoctaykneapHy ¢pakuilo HUPOK LIypiB OTPUMYBAJH LUIIXOM LEHTpUYTY-
Banus npu 1000 g npotsirom 15 xB. [Ipo intencusnicts [10JI B mocTHykIeapHii
(pakiii HUPOK CYIWIN 32 BMICTOM NEPBUHHUX, BTOPHHHUX 1 TPETHMHHUX (KiHIIE-
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BHX) MPOAYKTIB B 130MPOMAHOIBHUX EKCTPAKTAX, KYIU MEPEBAKHO EKCTPArYIOThCS
¢docdomninian. PiBeHs rigponepokcuiB (IEpBUHHAX MOJCKYISPHUX MPOAYKTIB Ji-
MOTIepOKCHIaIliT), a came JieHoBuX KoH toratis (/1K), peectpyBanu B YD-criekrpi 3a
IOBXUHM XBril 232 M. BennunHaa onTHYHOT IIIIBHOCTI 3a JOBXKWHY XBWI 278 HM
BimoOpaskana BMicT BropuHHAX TpoayKTiB [1OJI (keTofieHiB i crIpskKeHUX TPIi€HIB,
K + CT); 3a nomxunu xBumi 400 M — kinueBux npoxnykris [1OJI (muuddoBux
ocHoB) [11, 14].

Iarencusnicts OMII y mocTHyKIIeapHil ¢pakilii BU3HaYaIM 32 BMiCTOM Kap0o-
HIJTBHHMX MOXIAHHUX (METOJ 3aCHOBAHMM Ha peakIilii B3aeMoIil KapOOHIIBHUX MOXiJI-
HUX TPOTEIHIB 3 2,4-TUHITPOPEHINTIAPA3HHOM 3 YTBOPSHHIM 2,4-MiHITPODEHITI-
npasoHiB) [12] ta piBHeM cynbdriapmibaux rpyn (SH-rpym) (MeTos 3acHOBaHMIA Ha
B3aemonii peaktuBy Enmana 3 nmporeinosumu SH-rpynamn) [10].

CrarucTuvHe ONMpaloBaHHs PEe3yJbTaTiB MPOBOAMIIH 3 BUKOPUCTAHHIM Mapame-
TPUYHHUX METOJIB aHalli3y, 3 BUKOPUCTAHHIM aucnepciiinoro ananizy ANOVA. Pi3-
HUITIO MK IpyliaMy BBaXKan octoBipHoro mpu P<0,05.

Pe3ysibTaTn qociigkens Ta ix 06roBopeHHst

[HTEeHCHBHICT 11T J1a3epHOTO ONPOMiHEHHs Ha 010JIOT1YHI TKAHUHHM BU3HAYAETh-
Cs1 TPaHCMICI€I0, BiMOMBAHHSAM, PO3CifOBaHHSAM Ta abcopOirieto. I1ix gac B3aemoii
JIa3epHUX TIPOMEHIB 3 O10JOTIYHOIO YKMBOIO TKAHWHOIO OIHOYACHO BHUSBIISIOTHCS
Bci wotupu siBumia. [Ipore, HABaKIMBIIINM € SBHINE TPaHCMIcCii a0 MPOHHUKAH-
HSl Yy TKaHUHY, ITHOMHA SIKOT 3aJISKUTh Bifl JOBKUHH XBHJI JIa3€pHOTO CBITIIA Ta €
Hale()eKTUBHINIO 3a A0BKHHU XBUIl 633—700 HM. DoTOHM J1a3epa, TPOHUKAKOUN
B 010JIOTIYHY TKaHWHY, MOXKYTb MPOSIBIISITH 010CTUMYIIOBATBHUI BILUTUB, BUOMBAKO-
YU eJIEKTPOHH 3 MOJICKYI-(hOTOPETICTITOPIB, CTUMYITIOIOUH, TUM CaMUM, BUTBHOPAIH-
KaJIbHI TIporecH [7].

PesynbraTti npoBegeHNX AOCIHIPKEHb TTOKA3aJIH1, 10 OIIPOMiHEHHS OpraHi3My Jia-
3€pHUM J110JI0M JOBXKHUHOIO XBHJI1 650 HM, moTyXHicTIO 50 MBT moneHHo npotsrom
4-X XBUJIMH MPHU3BOAMTH J0 TIJIBHUIICHHS PIBHS JIIEHOBUX KOH FOTATIB (MIEPBUHHUX
npoxayktiB [10JI) y 2,4 pa3u Ha 7-y noOy onpominenHs ta 'y 3 pasu — Ha 14-y 100y
OTIPOMIHEHHS TIOPIBHSHO 3 IMMOKa3HUKAMH 1HTAaKTHUX TBapuH (puc. 1).

[ligumienns nepBuHHUX npoaykTiB [10JI moxe BinOyBaTHCs 3a paxyHOK TeHe-
pauii akTuBHUX (HOPM KUCHIO y KiIiTHHI. Tak, BiZomo, IO Jia3epHE ONPOMiHEHHS
IHII[IIO€ aKTUBHICTh €H3UMIB — IUTOXpoMy P450, KCaHTHHOKCH/IA3U, SH3UMIB U~
XaJIbHOTO JIAHIIOTa MITOXOHJIPiM, SIKi 31aTHI TeHepyBaTy BUIbHOpAIUKAIbHI CTaHU
OKCHTEHY, 1HILIIOI0YH Y TaKUi CcIIOci0 BUTbHOPAAUKAIBHI porecH B KITiTuHi [ 13].

3acTocyBaHHs pi3HUX cxeM BBenmeHHS -3 [THXKK mokazano, mo HaiBHIIUM aH-
tHokcugaHTHUM epextom -3 ITHXKK BosomiroTh 3a yMOB iX mormepenHsoro ceMu-
JICHHOTO BBEJICHHS B OpraHi3M Nepes Mo4aTKoM Jii J1a3epHOro ONpOMiHEHHS.

Tak, y wi€i rpynu TBapuH piBeHb nepBUHHUX ponykTiB [10J] He Binpi3HsBCs B
MOKa3HWKA KOHTPOIIIO, Ha 7-y 100y onmpoMiHeHHs, a Ha 14-y o0y onmpoMiHeHHS iX
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BMicT 30inbmyBaBcs y 1,3 pasu (puc. 1). [lig uac 3actocyBanus -3 ITHXKK micns
3aKiHYeHHS Aii ONMpOMiHEHHS piBeHb mMepBUHHUX MponykriB [10JI He Biapi3HABCS
BiJl IOKAa3HMKIB I'PYITN TBAPHWH, SIKUX IiJIaBaJIH JIii Ja3€PHOTO IOy Ta HE BBOIMIN
-3 [THXK (puc. 1). Beegerns w-3 ITHXK 3a aBi roguawm 10 Iii Ja3epHOTO OIMPO-
MiHEHHS IPU3BOIAUTH A0 minBuiieHHs piBast K (puc. 1) y mocTHykIeapHii ¢ppakiii
HHUPOK LIYPiB MOPIBHSIHO 3 MOKA3HUKAMHU 1HTAKTHUX TBAPHH, IPOTE TaKi 3MiHH MIPO-
uecy [1OJI He nocsiraroTh piBHS NOKAa3HUKIB IPYNU OMPOMIHEHUX TBAPHH, IKUM HE
BBOIMIIM ®-3 TTHXKK.

BK @JI0 BJI0+w-3 BHo-3//JI0 Bwe-3+J10

2,5

E232 / Mr mporeiny

7 14 Tepmin
onpomineHus, 1006a

Puc. 1. Buicm dienogux KoH tocamie y nocmuyKkieapHitl ppaxyii HUpoK wypie 3a ymos oii

HU3LKOIHMEHCUBHO20 1A3EPHO20 ONPOMIHEHHS MdA -3 NONTHEHACUYEHUX HCUPHUX KUCTOM
IIpnmitka (tyT 1 Hagani): K — inrakrHi TBapuHu (KOHTpOIE); JIO — mrypw, skux miggaBamm il
naszepHoro aiofay; JIO+m-3 — urypu, SKUM Ticis onpoMiHeHHs JazepoM BBoamwn o-3 TTHXKK;
®-3//J10 — mypwu, sskum ©-3 [THXKK BBOAMIN 1I0JICHHO 32 JIBI TOAWHHU JIO JIA3EPHOTO OMPOMIHEHHST;
®-3+J10 — urypu, sikum ©-3 ITHXKK BBoAMIHN 7 AHIB MONEpeHBO MEPe 3aCTOCYBAHHSIM JIa3ePHOTO
OTIPOMIHEHHSI; * — CTATUCTUYHO JOCTOBIpHA PI3HHIIS MTOPIBHSIHO 3 MIOKA3HUKOM 1HTAKTHUX TBAPHH
(p<0,05); ** — cTaTUCTUYHO JOCTOBiIPHA Pi3HUIISI TOPIBHSHO 3 MOKA3HUKOM OMPOMIHEHHX IIypPiB
(p<0,05); # — cTaTHCTUYHO JTOCTOBIPHA PI3HUIIA MOPIBHIHO 3 MOKa3HUKAMH, IO CIIOCTEPIraiucs Ha
7 106y (p=0,05)

[Mopsin 13 migBueHHsM nepBUHHUX poxykTiB [1OJI mo mipi 36inbIIeHHS TepMi-
HY OTNPOMiHEHHS y IOCTHYKJICApHil (pakilii HUPOK MiIBUIIyBaBCsl PiBEHb BTOPUH-
HuX nponyktiB [TOJI — keTomieHiB 1 cipspkeHUX TpieHiB. Tak, SKIO micis 7-1eHHOTO
OTIPOMiHEHHS piBeHb BTOpUHHUX NpoaykTiB [1OJI mixBunrysases y 1,9 pasu, To mic-
ns1 14-nernoro —y 2,2 pa3u MOPiBHSHO 3 KOHTpoJieM (puc. 2).
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BK BJI0 B8JI0+rn-3 Boe-3//JI0 Be-3+JI0

E278 / mr nporeiny

7 14 Tepmin
omnmpoMiHeHHs, 1002

Puc. 2. Buicm kemoOieHis i cnpsijiceHux mpieHie y nOCmHyK1eaphiil paxyii HUpoK wypie
3a yMO8 Oii HU3bKOIHMEHCUBHO20 1A3epHO20 ONPOMIteHHs ma -3 NONIHeHACUYEeHUX JHCUPHUX KUCTOM

JlocmimKeHHsT BMICTY KETOMIEHIB 1 CIIPSDKCHUX TPIEHIB y MOCTHYKIICAPHIH dhpak-
1ii HUPOK TIypiB 3a pi3HUX cxeM BBeneHHS -3 [THXKK mokazamno, mo 3a ymMoB ix
MONIEPEAHBOrO BBEACHHS 10 ONPOMiHEHHS piBeHb BTOpMHHMX mpoaykTis I1OJI He
BiJPI3HSBCS BiJl MOKa3HUKIB IHTAKTHUX TBApHH Ha 7-My 100y ONMPOMiHEHHS 3 HE3HA-
yHUM migBuieHHsM (y 1,3 pasu) Ha 14-y 100y (puc. 2). O4ueBuaHO, IOTICpE/IHE BBE-
nennst -3 TTHXK cTabinizye BHYTPIIIHBOKIIITHHHI CTPYKTYpH HHPOK, 332 PaxXyHOK
ix BOymoByBaHHs y MeMOpanHi hochomimian [3], o poOUTh X CTIHKUMHA 10 BUTEHO-
panuKaibHOI AECTPYKLII, sSIKa cCocTepiraeTbhes 3a Jil Ja3epHoro onpomiHneHHs. Bae-
nenns -3 [THXKK micns 3akiHueHHs A1l onmpoMiHEHHS HE MPOSIBIISUIO TPOTEKTUBHO-
ro edekry Ha HUpku. He3naunmii nporektuBauil eekt w-3 ITHXKK cnoctepirascs,
KOJIM 1X BBOJMJIM 3@ JIBI TOIMHU JIO Jii JJA3€PHOTO OMPOMIHEHHS, OCKLIBKHM PiBEHb
BropuHHHX nponykTiB [10J] y mocTHykmeapHii (paxiiii HUPOK 3HIKYBABCS, IPOTE
HE JOCsTaB 3HAUCHb KOHTPOJTIO (pHC. 2).

[ligBuienHs piBHS NepBUHHUX Ta BropuHHUX npoaykTis [1O0JI y docdomnimia-
HUX EKCTPAaKTax MOCTHYKJIeapHOi (pakuii KIITHH HUPOK, OYEBUIHO, 3yMOBIICHO He-
TaTUBHUM BIUTMBOM HU3bKOIHTEHCHBHOTO JIa3€PHOTO ONPOMIHEHHSI Ha BHYTPILIHI
MeMOpanu kiiTH HUpOK. [lonepeane BBenenHs -3 [THXKK cnpusie craGimizarii
BHYTPIITHHOKIITHHHAX MEMOpPaH.

Kapbon anpnerimnoi rpynu BropuHHHX TpomnykTiB [1OJI moxe 3’emmyBaTucs
3 HITPOTEHOM IPOTETHIB, YTBOPIOKOYH KiHIIEBI MpoAykTu ado ocHoBu [lludda [11].
AmHani3 pe3ynsTaTiB OKa3aB MmiABUIIEHHS KiHIeBuX npoaykTiB I1OJI B mocTHyKIIe-
apHii (paxiii HUPOK HIypiB MO Mipi 30UTBIICHHS TEPMiHY ONpOMiHEeHHS (puc. 3).
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BK B8JI0 8J10+w-3 Bw-3//JI0 Be-3+J10

B
n

[

E400 / Mr mpoteiny

14 Tepmin
onpoMiHeHHs, 100a

Puc. 3. Buicm wughgposux ochos y nocmuykieapHtii (ppaxyii HUpox wypie 3a ymos oii
HU3bKOTHMEHCUBHO20 IA3EPHO20 ONPOMIHEHHS. MA -3 NONTHEHACUYEHUX HCUPHUX KUCTOM

Benennst ninoinbHUX eCCeHLIaNbHUX HYTPIE€HTIB MOKa3ajo, 0 HaHOiIblIe
3HW)KEHHsI piBHS KiHLeBUX mpoxayktiB [1OJI cnocrepiranocs y rpyIii TBapuH, SIKUM
®-3 TTHXXK BBOIMIIM TIOTIEPEHBO MTEPE/] OIIPOMIHEHHSIM, OCKIIBKH Y 1€l TPyIIH 11y~
piB piBeHb MU (HOBUX OCHOB HE BiIPI3HIBCS Bi TOKa3HUKIB KOHTPOJIIO Ha 7-y 100y
OTIpOMiHEHHS, a Ha 14-y 100y ompoMiHeHHS iX BMICT 30inbinyBaBcs y 1,4 pasu mo-
PIBHSIHO 3 KOHTpoJIeM (puc. 3).

[Mix gac 3actocyBanus ®-3 I[MTHXKK micns 3akindeHHst aii onmpoMiHEHHS piBEHb
kinneBux npoayktis [1OJI He Biapi3HSABCS BiJ| MOKa3HHUKIB IPYINW TBAPHH, SKHUX ITi/-
JlaBaju Jii 1a3epHoTo miomy Ta He BBommm ®-3 ITHXK (puc. 3).

Brenenns w-3 ITHXKK 3a nBi roguam 10 i JIa3epHOTO ONPOMiHEHHS IPU3BOIUTH
JIO TiIBHUIICHHS piBHA MU((HOBUX OCHOB y MOCTHYKIICAPHIH (Ppakilii HUPOK HIypiB
MOPIBHSIHO 3 MOKa3HUKaMH 1HTaKTHUX TBapuH, npoTe Taki 3minu npouecy [10JI ue
JOCATAIOTh PiBHS MMOKAa3HHUKIB IPYMU OMPOMIHEHUX TBApHH, SIKUM HE BBOIWIN -3
IMHXK (puc. 3). ImoBipHo, moxnenne nonepenne BeaeHHs -3 [THXK crowarky
MOJKE TIPOSIBIIATH AHTHOKCUIAHTHUHA €(EKT, a 31 30UIbIIEHHSAM TePMiHy OIIPOMIiHEH-
H ®-3 [THXK cratots cyOcTparamu fii akTuBHEX (DOPM KHCHIO, IIIO 1 ITiJIBUIILYE
JTOTIEPOKCUIAIIIFO.

OTxe, inTencuBHicTh npoueciB [1OJI y Hupkax (3pocTaHHsS BMICTY AI€HOBHX
KOH FOTaTiB, KETO/AIEHIB 1 CIIPSDKEHUX TPI€HIB, MUPQPOBUX OCHOB) 3HAUYHO IOTIIH-
OnroeThes IO Mipi Al Ha opraHi3Mi JIa3epHOTO OIPOMIHEHHS, IO MOXKE CYIPOBO-
JDKYBATHCS IMOPYIIEHHSIMH (DYHKLIOHYBAaHHSI IIbOTO OpPraHy 3 PO3BUTKOM €HJO-
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TOKCUKO3Y. JlJsl 3HMKEHHSI IPOOKCUJAHTHOI il J1a3epHOr0 ONPOMIHEHHS JOPEYHO
BBOJUTH NPUPOIHI aHTHOKCHIAHTH, 30kpema [THXKK, npore ixHiii mpoTeKTHBHMIA
eeKT 3aJeKUTh BiJl CXEMH BBEACHHS MOPSI 3 OTIPOMIHEHHSIM.

Ockinbku BTOpuHHI npoxykTu [10OJI 31aTHI B3a€MOIATH 3 aMiHOTpyIIaMH TIPO-
TETHIB, YTBOPIOIOYM BUCOKOMOJICKYIIAPHI arperatd [1], To iX yTBOpEHHS MOXe cTa-
TH ITyCKOBUM (haKTOPOM IiJIBUILEHHS MPOHUKHOCTI MeMOpaH 1 aqucdyHkuii memO-
PaHHMX NPOTEiHIB, AKi MiJABHILYIOTh TEHEPALIIO CynepoKcHanoro paaukana (0,7).
[Tpu upomy, cami 3k MPOTETHN MOXKYTh OKHCHIOBATHCS 32 i1 aKTUBHUX (DOPM KHCHIO.
{00 mepeBipuTH naHe NMpUIyILICHHS Hamu aociikeno OMII, ocHOBHUMH Mapke-
paMu sIKO1 € KapOOHITBbHI TTOXiTHI Ta BiTbHI SH-Tpymw npoTteinis.

AHai3 pe3ynbTaTiB MPOBEIEHUX JOCHTIDKEHb TOKa3aB, M0 3a Jii Ja3epHOTO
OIIPOMIHEHHS B IUISIHKY Y€PEBHOT OPOXKHUHM, CIIOCTEPIra€ThCsl MiABUILICHHS PiBHSA
KapOOHITBHUX MOX1THUX MPOTEIHIB y MOCTHYKJIEApHIH (Ppakiii HUPOK LIypiB, SIKe
MTOCHITFOETHCS 31 30UIBIICHHSIM TEPMIiHY ONPOMIHEHHS (pUC. 4).

160 i BK BJI0 BJI0+0-3 Bo-3//JI0 Be-3+10

#
140

HMOJIb / MT IIPOTEiHY

| -

14 Tepmin
onpomiHenHsi, 1006a

Puc. 4. Pigenv kapboHineHux noxionux y nocmuyKkieapHin ¢paxyii Hupox wypie 3a 0ii
HU3LKOITHMEHCUBHO20 1A3ePHO20 ONPOMIHEHHS MA (-3 NONIHEHACUYEHUX HCUPHUX KUCTOM

Haxonmienns: mpoTeiHOBUX KapOOHITFHUX TOXIMHUX CBITYUTH MMPO HU3BKY aK-
THUBHICTB ITPOTEA3HUX CUCTEM, sIKi O yTHIIi3yBaiu okKUCcHeHi poteinu. [lopsn 3 mum,
y MOCTHYKIICApHii (ppaKilii HUPOK 3HWKYEThCS PIBEHb MPOTETHOBUX CYIb(I1APUIIE-
HUX IPYIl y ONPOMiHEHHX IypiB (pHcC. 5), mo miaTBepaxye iHTeHcudikaniro OMII
3a JIil JIa3epHOTO JIi0.Y.
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3 |
OK @aJI0 BJI0+w-3 Bw-3//JI0 Be-3+J10
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Puc. 5. Pisens oinkosux SH-epyn y nocmuyxieapHitl hpaxyii HUpox wypie 3a 0ii HU3bKOIHMEHCUBHO20
JIa3epHo20 ONPOMIHEHHA MA (-3 NONTHEHACUYEHUX HCUPHUX KUCTOM

Kopexkriito BcTaHOBIIGHNX 3MiH MTPOBOAMIIHN NIIsTXOM BBeneHHs -3 [THXXK. Bera-
HOBIIEHO, 0 KOpUTyBabHUH edekT ®-3 [THXKK 3anexuTs Big pexxumMy iX BBEISHHS.
Pesynbratu mociimpkeHHs mokasany, mo Haiikpame o-3 [THXK npossisitors cBoro
KOPHUTYBaJIbHY (DYHKIIIIO 32 YMOB IXHBOTO BBEIEHHS MiCHs J1ii HU3bKOIHTEHCUBHOTO
Ja3epHOro orpomineHHs. Tak, y mi€i rpynu TBapuH PiBHI KapOOHIIBHUX MOXIAHUX
(puc. 4) ta SH-rpyn npoteiniB (puc. 5) He BiAPI3HSANINCA BiJ MOKAa3HUKIB KOHTp-
oIto Ha 7-y 100y onpoMiHeHHS, a Ha 14-y mo0y ompoMiHEHHS BMiCT KapOOHUTBHHIX
MOX1THUX TiaBHIyBaBcs y 1,5 pasu (puc. 4), a SH-rpyn 3HmKkyBaBcs y 1,2 pa3u
(puc. 5) MOpiBHSAHO 3 KOHTpoJeM. BcraHOBIeHUH (akT miATBEPIKYETHCS PIBHEM
i (HOBUX OCHOB, SKI YTBOPIOIOTHCS NPU B3aeMopii BTOpuHHUX NpoAykTiB [1OJI
3 IPOTETHOBUMHU Tpymamu (puc. 3).

[Tix gac 3acTocyBanus -3 ITHXK micis 3akinaeHHs 1ii OMpOMIHEHHS CITOCTE-
piranocs migsumenas OMII, oo Bupakagocs 301IbIICHHSIM PiBHSI KapOOHITEHUX
noxigHux (puc. 4) Ta 3HwkeHHAM BMicty SH-rpymn nporeinis (puc. 5). IIpu vomy, mi
pe3yJbTaTH HE BiAPI3HSUINCS Bij MOKA3HUKIB IPYNU ONPOMIHEHUX TBAPHUH, SIKUM HE
BBOIMIIM ®-3 TTHXKK.

Beenennst o-3 ITHXKK 3a aBi rogunu 70 il 1a3epHOTO OMPOMIHCHHS TPU3BOIH-
JIO IO TABWINEHHS PiBHS MPOTEIHOBUX KapOOHUTBHUX TPyN (pHC. 4) Ta 3HIKCHHS
SH-rpyn npoteiniB (puc. 5) y moCTHyKI€apHiil ¢pakiii HIPOK NIypiB MOPIBHIHO
3 MOKa3HUKAMHU 1HTaKTHUX TBapHH, NpoTe Taki 3Minu MapkepiB OMII ne mocsra-
JIM PiBHS MOKAa3HMKIB TPYNH ONMPOMIHEHUX TBapuH, IKUM He BBoAmwIN -3 TTHXK.
O4eBuIHO, peakilii BUIbHUX PaJMKAJIiB, 1[0 YTBOPIOIOTHCS TICIs KOPOTKOYACHOTO
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ONPOMIHEHHS, CIIOYaTKy IIBUKO MPHUIIAHSIOTHCS AHTHOKCUIAAHTHUMHU OKHCHO-
BiHOBHMMH TtuKjIamu 3a Ai1 ©-3 [THXKK [3]. OnHak y neBHUX BUIAJKaX Ta MEBHUX
KJIITUHHHUX CEPEJOBHUIIAX BIJIbHI paJMKald MOXKYTh 1HII[IFOBATH JIAHIIIOTOBI peaKiii,
SIKi TIOCHITIOBATIMYTh €(PEKTH MOYaTKOBOTO OKWCHECHHS, BUKJIMKAHOTO OIPOMIHEH-
HSIM, TII0 TIPU3BOJHUTH JI0 CEPHO3HUX MOPYIIEHb, SKi BINIMBAIOTH HA OCHOBHY (DYHK-
LiF0 KIIITUH HUPOK.

OTxe, aist Ta3€PHOTO OMPOMIHECHHS y JIIISTHKY YePEBHOI MOPOKHUHY TBAPHH CY-
MPOBOKYEThCS iHTeHCU(ikatiero nporecis [1OJI i OMII y noctHykieapHii ¢pak-
uii Hupok mrypis. Ilpu BBemenni -3 ITHXK cnoctepiraerscst 3HMKEHHS BUIBHO-
paguKaIbHUX TPOIECIB y HUPKaX. EQPEKTUBHICTh aHTHOKCHIAHTHUX BIACTHBOCTEH
-3 TTHXXK 3anexxuts Bix cxemu iX BBeneHHS. HallBUIIUI MPOTEKTHBHHIA €PEeKT
-3 TTHXKK nposBistroTs 3a yMOB iX ONEPEIHBOTO BBEJICHHS MEPE]] 3aCTOCYBAaHHIM
JIA3EPHOTO JTIOTY.

BucHoBku

1. LinecrnpsMoBaHe HU3bKOIHTEHCHBHE JIa3epHE ONPOMIHEHHS B aHATOMIUHY [ii-
JISTHKY Y€peBHOI MOPOKHUHHU TPOSIBIISIE NECTPYKTUBHUH BIUIMB HA KIITHHHI MeMO-
pPaHM HUPOK, 110 BUPAKAETHCS MiABHIICHHSIM MIEPBUHHUX, BTOPUHHHUX Ta KiHIICBHX
npoaykTiB [1OJI y ¢ocdomimiganx eKCcTpakTax Ta MiABHUINCHHSIM IHTEHCHBHOCTI
OMIL.

2. -3 [MTHXK 3pmaTHi 31ilicHIOBATH KOPUTYBAJIBHY [0 Ha BIUIUB HU3bKOIHTEH-
CHBHOTO JIa3€pHOT0 OITPOMIHEHHS, IKa 3aJISKUTh BiJl CXeMH X BBeneHHs. HaiiBummii
anTrokcuaanTHuid edekt m-3 [MTHXKK cnoctepirascs y rpynu TBapuH, SIKUM JIIIO-
(iNbHI HYTPIEHTH BBOJMIIN MOTIEPEAHBO JIO il JIA3ePHOTO ONPOMIHEHHS, OCKIIBKH
ICIIST CEMHUICHHOTO omnpoMiHeHHs iHTeHcHBHICTH 11OJI Ta OMII He BimpizHsuTacs
BiJl TOKAa3HHUKIB KOHTPOIIIO 3 HACTYITHUM HE3HAYHHUM MiABUIIEHHSIM Ha 14-y 100y.
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UepHiBenbKkuil HallioHaabHMIA yHIBepcuTeT iMeHi FOpis deapkoBuua,
InctuTyT Gioorii, Ximii Ta Giopecypci, kadeapa Oioximii Ta G10TEXHOIOTII,
Bya. Korroouncrkoro, 2, YepHisiii, Ykpaina,

IHTEHCHUBHICTH BIJIbHOPAJTUKAJIBHUX ITPOIIECIB
Y HOCTHYKJIEAPHIN ®PAKI[II HUPOK II[YPIB

3A JIi IABEPHOI'O ONPOMIHEHHS TA 0-3
HNOJIHEHACUYEHUX )KUPHUX KUCJIOT

Pesrome

IIpo6aema. [list na3epHOro ONMPOMIHEHHS! Ha OPTraHi3M MOXKE IPHU3BOIUTH JIO JIO-
KaJBbHUX ITOUIKO/PKEHb TKaHWH, 1[0 CYITPOBOIKYBATUMYTHCS 3MiHAMH O10XIMIYHUX
MIPOIIECIB, SIKi BiI0yBalOThCs y HUpKaxX. HanmpssMOK X 3MiH JI0 KiHIS HE3pO3yMUINH,
TOMY aKTyaJbHUM 3QJIMIIAETHCS JIOCTIJDKEHHS BIIBHOPAIUKAIBHUX IPOIECIB
OKHMCHEHHS JIIAIB Ta MPOTEiHIB, SIK OCHOBHUX MapKepiB OKCHIATHBHOTO CTpECY
B OpraHi3mi, Ta X KOpekxist ®-3 noiineHacuueHnMu xupHUMH Kuciaotamu (ITHXKK).
MeTa— OLiHUTH IHTEHCUBHICTb IEPOKCHIHOTO OKMCHEHHS JIITTI JIIB Ta OKHCHIOBAJIbHOT
MoauGikamii MpoTeiHiB y MOCTHYKIIeapHii (pakmii HUPOK HIypiB 3a Jii Ja3epHOro
OMPOMIHCHHS Ta TOAAaTKOBOTO BBeneHHs m-3 [THXK.

Metomu. Y JOCHIPKEHHSIX BUKOPUCTOBYBAJIHM OUIMX OE3IOPOAHUX WIYpiB, SKUX
LIOJICHHO MPOTATOM 4-X XBWJIMH OIPOMIHIOBAIM JIA3€PHUM MIi0JIOM JIOBXKHHOIO
xBuIl 650 HM, moTyxHicTIO 50 MBT y nuIsSHKY YepeBHOI MOpOXXKHUHM Ha BiACTaHI
10 cm Big moBepxHi wkipu. Cran nepokcuaHoro oxucHeHHs miniais (ITOJI) Buz-
Hayali 3a piBHEM IEPBHHHHX, BTOPUHHHX Ta KIHIEBUX MPOAYKTIB. [HTEHCHBHICTBH
OKHCHIOBaJIbHOT Mozt ikaii nporeinis (OMII) oriHioBanm 3a piBHEM KapOOHITBHUX
MoxigHuX Ta nporeinoBux SH-rpym. [lyist KopekIii MpOOKCHIaHTHOTO CTaHy TBapH-
HaM 101aTKkoBo BBoamiIHn ®-3 TTHXKK.

OcHoBHi pe3yabraTH. Hu3bKOIHTEHCHBHE Jla3epHE OINPOMIHEHHS MPOSBISE Jie-
CTPYKTHBHUH BIUIMB Ha KJIITHHHI MEMOPaHU HUPOK, 1110 BUPAXKA€THCS ITiABUIICHHIM
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NepBUHHUX, BTOPMHHMX Ta KiHneBux npoaykriB I1OJI y docdominigaux ex-
cTpakrax Ta migBuineHHsIM iHTeHcuBHOCTI OMII. BBenenus o-3 ITHXKK 3umkye
BIJIBHOPaIMKAJIbHI POLIECH B HUPKAX ONPOMIHEHHX IIypiB, MPOTe Iel edekT 3ae-
JKUTB BiJT cxeMH iX BBeeHHs. -3 [THXKK He nposiBIsItoTh aHTHOKCHUIAHTHOTO e(hek-
Ty 3a YMOB IXHBOTO BBEJCHHS TiCJIs Jla3epHOTo onpomineHHs. 11loneHHe BBeieHHS
®-3 IMTHXK 3a aBi rogvHU 10 OMPOMIHCHHS TPOSIBIISIE HE3HAYHUI aHTHOKCHIAHT-
HUH eeKT JIMIIIe Ha TOYaTKOBHX eTarnax ornpoMiHeHHs. [lonepenHe cemueHHe BBe-
nennst o-3 [THXK nepen naseparM onpoMiHEHHSIM € HailepeKTHBHIMINM, OCKITBKH
CHpUsIE€ 3HIKEHHIO BIIbHOPAIMKAJIBHIX TPOLIECIB.

BucnoBku. Beranosieno, mo -3 I[THXKK 3natHi 31ificCHIOBaTH KOPUTYBAIBHY IO
Ha BIUIUB HU3BKOIHTEHCUBHOTO JIA3€PHOTO ONPOMIHEHHS, SIKa 3aJIeKUTh BiJl CXeMHU
ix BBemeHHs. HallBUIIMI aHTHOKCHIAHTHUH €(EKT CIIOCTEepIraeThesl y TPYIH TBa-
puH, sikuM ©-3 [THXKK BBOAMIM MTOTIEpeHbO /10 i1 Ja3epHOro ONPOMIiHEHHS.

KaiodoBi ciioBa: okncHioBaibHA MOIU]IKALis TPOTETHIB; NEPOKCHIHE OKMCHEHHS
JITIAIB; JTa3epHE ONPOMIHEHHSI; MOTIHEHACHUYEH] )KUPHI KHCIIOTH; HUPKH.

0.V. Ketsa, M. M. Marchenko, O.A. Samuliak

Fedkovich Chernovtsy National University, Institute of Biology,

Chemistry and Bioresources, Department of Biochemistry and Biotechnology,
2 Kotsyubinskyi Str., Chernovtsy, Ukraine

INTENSITY OF FREE RADICAL PROCESSES

IN THE POSTNUCLEAR FRACTION OF RAT KIDNEYS
UNDER INFLUENCE OF LASER IRRADIATION AND ®-3
POLYUNSATURATED FATTY ACIDS

Abstract

Introduction. The effect of laser irradiation on the body can lead to local tissue
damage, which will be accompanied by changes in biochemical processes that occur
in the kidneys. The direction of these changes is completely unclear, so the study of
free radical oxidation of lipids and proteins as the main markers of oxidative stress
in the body and their correction by ®-3 polyunsaturated fatty acids (PUFA) remains
relevant.

Aim. To evaluate the intensity of lipid peroxidation and oxidative modification of
proteins in the postnuclear fraction of rat kidneys under the action of laser irradiation
and additional administration of -3 PUFA.

Methods. The studies used white outbred rats, which were irradiated daily for 4
minutes with a laser diode with a wavelength of 650 nm, power of 50 mW in the
abdominal cavity at a distance of 10 cm from the skin surface. The state of lipid
peroxidation (LPO) was determined by the level of primary, secondary and final
products. The intensity of oxidative modification of proteins (OMP) was evaluated
by the level of carbonyl derivatives and protein SH-groups. To correct the prooxidant
state, the animals were additionally injected with ®-3 PUFA.

Results. Low-intensity laser irradiation has a destructive effect on the cell
membranes of the kidneys, which is expressed by an increase in primary, secondary
and final products of LPO in phospholipid extracts and an increase in the intensity of
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OMP. The introduction of ®-3 PUFAs reduces free radical processes in the kidneys
of irradiated rats, but this effect depends on the scheme of their introduction. ®-3
PUFAs do not show antioxidant effect under the conditions of their introduction after
laser irradiation. Daily administration of -3 PUFA two hours before irradiation
shows a slight antioxidant effect only in the initial stages of irradiation. Preliminary
seven-day administration of ®-3 PUFA before laser irradiation is the most effective,
as it helps to reduce free radical processes.

Conclusion. It is established that ®-3 PUFAs are able to have a corrective effect
on the action of low-intensity laser irradiation, which depends on the scheme of
their introduction. The highest antioxidant effect is observed in groups of animals to
which ®-3 PUFA was previously administered before the action of laser irradiation.

Key words: oxidative modification of proteins; lipid peroxidation; laser irradiation;
polyunsaturated fatty acids; kidneys.
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BIOJIOT'TYHO AKTUBHI CITIOJIYKU SALSOLA TRAGUS
L. (CHENOPODIACEAE) AK HEPCIHEKTUBHOI'O
®APMAKOJIOTTYHOI'O OF’€EKTA YKPATHA

B crarti HaBeneHo iHdopmarito npo SIKICHUI Ta KUIbKICHUH BMICT Oi0JIOTIYHO aK-
TUBHUX KOMITOHEHTIB TpaBu Salsola tragus L., 30kpema JiminiB Ta iX )KUPHAX KUC-
JIOT, ByIJICBOJIB, CyMapHO (DEHOJILHUX CIOIYK Ta X OKPEeMHUX CKJIaJ0BUX ((peHoo-
KHCJIOT, KyMapuHy i (p1aBOHOIIB), 3aradbHAN TUTP KUCIOTHOCTI. BcTaHOBIECHO, IO
S. tragus MOXke CIyTyBaTH JDKEpelIoM (PEHOIbHUX CIOIYK Ta PsiIy HEHAaCHYCHUX
JKUPHHUX KUCJIOT, IEPCIIEKTUBHUX JUIS MEIUYHOTO BUKOPHCTAHHS.

KoaiodoBi ciioBa: Tpasa S. fragus; 61010T19HO aKTUBHI KOMITOHEHTH ((EHOIIBbHI CII0-
JIYKH, JIITIJH, )KUPHI KUCIIOTH, BYTJIEBO/IN ); 3HAYCHHS JUIsl MEAMIMHH.

Pocauan ekcTpeMaabHUX MICITh 3pOCTaHHS B YKpaiHi 3aiiMaroTh 3HAYHI TUTOII.
VY ix ckiaai qoMiHyIoTh npeacraBHukd poauau Chenopodiaceae Vent., sika Hanivye
omu3bko 34 BuniB i3 12 poxis [15]. B Hanr yac Bce Oibliie yBaru npuiisieThCs J10-
CJIIJUKSHHIO JIKAPChKUX POCIUH IMi€l poauau. lle BUKIMKAaHO BEITUKOI0 KUIBKICTIO
BHITAJIKiB HETIEPEHOCUMOCTI PsIIy CHHTETUYHHX TpeTapariB, MOOIYHUMH SBHUIIAMHI
IIpH 1X 3aCTOCYBaHHI, a 1HOJI BAHUKHEHHSAM TaK 3BaHOI «JIiKapchKoi XBopoom». Poc-
JIMHHI %K IperapaTy Kparie NepeHoCATHCS 1 MOXKYTh 3aCTOCOBYBAaTHCS TPUBAJIUI Yac.

3i ckmanxy pomnan Chenopodiaceae BaxiuBi apMaKOIOTiUHI BIACTHBOCTI Ma-
I0Th IPE/ICTaBHUKH poAy Salsola L. 3apa3 akTHBHO OCTIIKYIOTHCS XIMIYHUH CKIIa/1
Ta (papMakoJIOriyHi BIACTUBOCTI COJITHOK 31 CTBOPEHHSIM Ha IX OCHOBI JIIKAPCHKUX
npenaparis [9, 13, 16].

Tak, HanpuKIa, BUBYCHHSI COJSTHKY 10epiiickkoi (Salsola iberica L.) 3acBimgunio
HasBHICTB Y Hil PI3HOMaHITHUX XIMIYHHMX CHOJYK (BYIJIEBOAIB, OPraHiYHUX KHCJIOT,
CATOHIHIB, aJIKAIOIiB, (LTABOHOI/IB, JKUPHUX KHUCJIOT TOIIO), K1 IPOSIBIISTIOTH aHTH-
OKCHJIQaHTHY aKTHBHICTb Ta MalOTh T€MaTONPOTEKTOPHUH BIUIUB [2].

© H.A. Kupunerko, ®.I1. Tkauernko, O.O. Mononuenkosa, C. B. baesa, 2021
Ls craTTs Bigkpuroro poctymy Ha ymoBax CC BY-NC 4.0. 23
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[MpeacraBuuku poxy Salsola Richter € BinoMumu ankanoizoHocamH, siKi 3aCTO-
COBYIOTHCSI B TPATUITIHHINA KUTAUCHKIH 1 TIOETCHhKIN MeauIHI (TiMOTeH3UBHA Ta pa-
HO3aroloBaJibHa Jis1). SIK mokasanu npoBesaeHi gocuipkeHss [17], ocHoBHY dapma-
KOJIOTIYHY aKTUBHICTh Ma€ KOMIUIEKC PEYOBHH, 110 BUIUISIOTH 3 HAJ[3€MHOI YaCTHHU
COJISIHKH. 30KpeMma, 11e (UIaBOHOIIU Ta a30THCTI OCHOBH, a TAaKOK KApOTHUHOI/IH, CTe-
pWHH, CAllOHIHM, JIITIIH, aMIHOKHACIOTH 1 MiKpoeneMeHTH. [IpemapaT Ha X OCHOBI
MaroTh 3aCIOKIHINBY, JIETKY CHOAIMHY, 3MIIIHIOBaJIbHY, HOTOT1HHY, M SIKy IPOHOCHY
1 mpotuncHy miro [1, 18]. 3Hauny ¢gapMakoIoTidyHy MIHHICT COJITHOK TIPEICTAaB-
JSIFOTH TAaKOXK iX (eHonbHi cronyku [16]. Hampuknan, i3 Haa3eMHO YaCTUHH Ky-
pas maropokoBoro (Salsola collina L.) 6ynu BuaiIeHi 610J0TIYHO aKTUBHI PEUOBH-
Hu (BAP) cancokoniH i 10XeiH Ta 3ampoNOHOBaHi SIK (DITOKOMIUIEKCHI 010700aBKH.
HaBogsaTecs gani mpo iX TemaronpoTeKTOPHY aKTHBHICTH, MEMOPaHOCTAOTI3YIOTy
1 aHTHHEKPO30TeHHY it [3, 12].

B minomy, dhapmaxkonoriuna mis S. collina 3ymoBieHa komruiekcom bAP, HaliBak-
JUBINIMMY 3 SKUX € OeraiH, (iTocTepuHu, (PIaBOHOIAMU, KAPOTUHOIIU, TIIIKOZUJIH,
aJIKaJI0iMn 130X1HOJIIHOBOTO ITOXO/KCHHS, 1HYJIIHH, CalTOHIHHU, KETOIIKapOOHOBI KHC-
JI0TH, 017151 IBOX AECATKIB MIKPO- Ta MaKpOeJIeMEeHTIB: 3ai1i30, pocdop, Kamiii, Kaib-
Iild, MarHid, IWHK, KPeMHIH, Mib Ta iHmmi [18].

Jiist i€l poCIUHM XapakTepHUM € YK€ BUCOKMI BMICT BUIIMX JKUPHUX KHC-
JIOT, 30KpeMa TOIHeHACHYEHOI TaMa-JIiHOJIEHOBOT KHUCJIOTH, SIKa € TOTePEeTHUKOM
NPOCTarIaHMHIB Ta EHEPTETUYHUM CyOCTpaTOM y MpoIeci BHYTPIIIHBOKIITHHHOTO
nuxaHss [3]. Y HapomHil Ta TpaauIliiHii MenuinHi S. collina BUKOPUCTOBYIOTH TIPH
XBOpO0ax ILTYHKY, TOHKOT KWIIKH, MiAIUTYHKOBOT 3aJ103H, IyKPOBOMY Jia0eTi, UIst
PO UTAKTHKN Ta JIIKYBaHHS IMEMITHOI XBOPOOW ceplisd, HEBPOTUIHHUX IEIIPECiid,
arepockieposy. OcoOimBoi yBaru HaOyBa€e BHpakeHa IeraTonpOTEKTOPHA Jisl eKC-
TpakTy S. collina, sixa 3yMOBIIeHa ITEPEXOIOM B €KCTPAKT TITIITMHOETAiHY, aIKaI0iIiB,
¢dnaBoHOiAiB, conell PeHOTKETOAIKAPOOHOBUX KUCIIOT, CTEPHUHIVIIKO3U/IIB Ta CaroHi-
HiB [10]. HaBeneni mani moao BAP colsTHOK CTOCYIOTBCS THX iX BHIIB, SIKI MEIITKa-
101hb y Ilpukacmii, Cepenniit Asii i niBaui Cubipy. BigHOCHO MPUYOPHOMOPCHKOTO
BUny Salsola tragus L. B nocTymHii miTeparypi Taka iHpopMarlis BiICyTHs.

ToMy MeTOI0 HAIIOro JOCTiKEHHS OyNo 3’sICyBaHHS OCOOMUBOCTEH XiMIYHOTO
CKJIa/y HAA3E€MHOI YaCTHHH MPUIOPHOMOPCHKOTO BUAY COJISTHOK S. fragus Ta MOX-
JIMBOTO HOTO BUKOPUCTAHHS Y MEAULIUHI.

Marepiaau Ta MeTOIM T0CTiAKEHHS

O06’exkTOM JOCTiHKeHHST OyB Kypait Oyp’sHucTuit abo wirusHkoBuil (Salsola
tragus L.) 3 pomuau Chaenopodiaceae. Llst pocnuHa BiIHOCUTBCS JI0 IHBa3MBHUX
1 IMAPOKO PO3MOBCIONMIIACS Ha MiBAHI €Bpony, B [liBHIUHINA AMepHIli i B TOMipHii
30H1 A3ii. [Ipeacrasisie co06or0 posranyxeHuil cepudHoi GOpMHU Kyl — «IIEepeKo-
THIIONIe», B miameTpi g0 1,0 M, skuit mpu mM0o3piBaHHI BiAPWUBAETHCS 1 ITiJT TOPHBA-
MU BITPY [IE€PEKOUYETHCS, pO3citoroun TUCsUl HaciHuH [8]. @parment kyma Salsola
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tragus, 310paHoro Ha y30i44i MONBOBOI AOPOrd MoOnu3y THIITyIbCEKOTO JIMMaHYy,
MTOKa3aHo Ha puc. 1.

Bwmict BAP Bu3Hayanu B cupiil poCIMHHIN CUPOBUHI 3 MOJANBIINM IepepaxyH-
KOM Ha a0COJIOTHY CyXy PEYOBHHY.

3arajpHHIA BMICT JiMi1iB BU3HAYAIHN €KCTPAKIIIHHUM MeTOIOM. JKUPOKHCITOTHUI
CKJIaJ JIIiIiB BU3HAYATH METOJIOM I'a30piIuHHOT XpoMarorpadii y BUIVISII METHIIO-
BUX e]ipiB, BUKOPUCTOBYIOUH ra3oBuil xpomartorpad GC-16A “Shimadzu” (Snonis)
3 TIOJIyM STHO-10HI3aI[IfHAM JIETEKTOPOM, TEPMOCTATOM 3 TEMIIEpaTypolo He HIKYE
200 °C, BumapoByBadeM 3 Temiieparypoto He Hikde 300°C, mporpamMauM 3abe3rie-
yenusaM “GC solution”, komoukoro THERMO TR-FAME30m x 0.25mm 3 HarmoBHI0-
BaueMm (70% Cyanopropyl (equiv) Polysiphenylene-siloxane), ra3om-HocieM a30ToM
He Hwk4e 99,99% unctoTn. BMicT KUPHUX KUCIOT BUpaXKaiu BY% Bifl CyMH )KUPHUX
kucnot (JCTY ISO 5508-2001).

Puc. 1. 3osniwmniii éuensio Salsola tragus. @omo H. Kupunenko

BwmicT BymieBoziiB BU3HAYaIN aHTPOHOBUM METOIOM [4].

Cymaphuii BMICT ()EHOJIBHHUX CIOJNYK BU3Hadaid mertogoM dosnina-Yokansrey
[9]. Sk monideHONBHUIA CTaHAAPT BUKOPUCTOBYBAJIN TaJIOBY KHUCIIOTY.

JlociipKkeHHs SIKICHOTO CKJIaly (PeHOJIbHUX CIIOJYK Ta iX moXigHuX ((piaBoHO-
iniB) TpaBU COJSIHKM MPOBOAWIM 32 KIMHATHOT Temmepatypu. s ekcrpakuii ¢uia-
BOHOT/IIB BUKOpUCTOBYBanM 70% €TaHON Ta OYMIIEHY BOAY. POCIMHHY CHpOBHHY
nopiOHIOBaM 10 1-3 MM Ta HACTOIOBAIIM MPOTATOM 6 TOHH.

SxicHuii ckina] GEeHONBHUX CIONYK JOCIIIPKYBaHOTO BUIY COJITHKH TPOBOIMIN
Ha BUcokoeeKTHBHOMY piamHHOMY Xpomarorpadi Gilston 305 (France). [mxexrop
pyunuii Rheodyne 7125 (USA) 3 moganpIinM OnpanioBaHHSIM OTPUMAaHUX Pe3yIib-
TatiB 3a mporpamoro «Myrsruxpom» st Windows. Jlist inenTrdikamii BUKOprUCTO-
BYBaJIM €TAHOJbHI PO3YMHU CTAaHAAPTHUX (PEHOJIBHUX CIOIYK.
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BusHaueHHsI TUTPY KUCIOTHOCTI IMPOBOJMIIM PO3YMHOM IABJICBOI KUCIOTH [6].
Meron BU3HAYEHHS KHUCIOTHOCTI, IO TUTPYETHCS, IPYHTYEThCS HA HEHTpamizamii
KHCJIOT, 1[0 MICTSThCS B MPOLYKTi, PO3YMHOM TiJJPOKCHIY HATPilO B IPUCYTHOCTI iH-
nukaropa denondraneiny. KHCIOTHICTD, IO TUTPYETHCS, BUPAXKAIOTh Y BIICOTKaX
sxoi-HeOyp kucnoTH. OMH BiJICOTOK BinnoBigae 00’eMy (cM*) BOTHOTO poO3UHMHY
TiIpOKCHy HaTpiro KoHIeHTpamiero 0,1 Monb/aM®, HEOOXiHUN IS HeWTpami3aril
100 r (100 cM?) nocniaKyBaHOTO IPOLYKTY.

Hocuniau nmpoBoauiucs y 3-KpaTHiid 010JI0TIYHIN Ta 3-KpaTHil aHATITHYHIN 10~
BTOpHOCTAX. CTaTUCTUYHMIA aHai3 Pe3yJbTaTiB A0CIKESHb MPOBOAMIM 3a JIOTO-
moroto mporpamu Libre Office Calc (GNU Lesser General Public Licensev3).

Pe3yabTaTu pociaiazkeHb Ta ix 00roBopeHHsi

DeHoJIbHI CTIOTYKH Ta iX noXiaHi (graBoHoinm)

[{ikaBiCTh 1O IIi€i TPYIH CHOMYK MOSICHIOETHCS IMMMPOKUAM JTialma30HoM ix 0i0Jro-
TIYHOT i, IIMPOKUM PO3MOBCIOPKEHHSIM Y MIPUPO/Ii 1 HE3HAYHOIO TOKCHYHICTIO 200
ii moBHOO BincyTHIcTIO [11].

Hamu inentudikoBano Ta KinbKicHO BU3HaueHO 11 cronyk (eHoIbHOT TpUpoau
3 Ha3eMHOI YacTuHU S. tragus, 3 HUX: 5 penonokucnor (pepynosa, KOpUIHa, KAaBOBA,
ranoBa, IuKopieBa) 1 kymapuH (eckyneTuH) i 5 (aBoHOINIB (KBEpLETHH, PYTHH,
JIFOTEOITiH-7-TIFOKO3H/I, TITepO3u, recrepuann) (Tabdm. 1.).

Tabmus 1
SIkicHmii Ta KiIbKicHUE ckJIaJ (PeHOJIBHUX CIIOJIYK
TpaBu S. tragus

Hassa cnoayks . B'MiCT Y BHAIeHii cyminmi
(% Bin cymu ¢eHOTbHHX CIIOTYK)
Kopuuna kuciora 7,11
l"amoBa xuciaora 10,28
KaBoBa kucmora 9,74
[{uxopieBa kuciora 4,16
Depynoa KHCIOTa 11,15
Eckynerun 3,21
lecnepenun 13,31
JTxoTe0MiH-7-IIFOKO3H T 16,89
lNneposun 9,64
Pytun 11,23
KBepuernn 3,28
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Cepen (eHOJOKUCIIOT Y KiJBKICHOMY CITIBBIJHOIICHHI INepeBaxana (epynoBa
kuciora (11,15% Big cymMu EHONIBHUX CIONYK), HA JPyroMy Miciii Oyjia rajioBa
kucnora (10,28%). Toxni sik 3a niTepaTypHUMHU JAaHUMH B TpaBi COISIHKH 10epiiickoi
(Salsola iberica (Sennen et pau) Botsch) y kinbkicHOMY BiJHOILIEHHI MepeBa)kana
rasioBa kucnora (71,01% Bixg cymu penonsHux cronyk) [2]. B iHIIOTO BHIYy CONAH-
KU J1epeBonoaionoi (S. dendroides Pall.) BucokuM BMIiCTOM Bifj3HAYamacs Xjiopore-
HoBa kuciuora (14,68%) [9].

Curin 3a3Ha4MTH, 110 caMe BUINE3raJaHi KUCIOTH € BUXIJIHUMH CITONyKaMH IS
YTBOPEHHS TiAPOTI30BaHUX TaHIHIB, 110 MalOTh MOTYKHY aHTHOKCHJAHTHY, aHTHU-
MIiKpOOHY, NpOTH3aNnajibHy, IMyHOMOIYTIOBaJbHY, AHTUMYTarcHHY, aHTHPAaKOBY,
TeIaToONpPOTEKTOPHY 1 apEHONPOIOHTYI0OUY aKTHBHICTh. EKcIiepuMeHTaIbHI JOCITi-
JDKEHHS TTOKa3aJy, IO I CIONYKH 3[aTHI iHIyKyBaTh BUPOOJICHHS OKCHIY a30Ty
Ui MakpogariB i akTUBI3yBaTl IMyHOKOMIIETEHTI KJIITHHHM, ITOTEHIIIFOBATH BUPOO-
JIeHHS iHTepdepoHy KIITHHAMH, MATPUMYBATH amanTarlifHO-TpodiuHy (YHKIIiIO
HEPBOBOI cUCTEMH [6].

Cepen (aBoHOINIB epeBaXkaB JIOTEONIH-7-Titoko3u (16,89%) Ta reciepeun
(13,31%), 1110 TOBHICTIO 30iTa€THCS 3 BMICTOM IIHX PEYOBUH Y COJISTHKH JIEPEBOBH/I-
HO1 (Salsola dendroides Pall.) [9]. 3a papmMakoIOTiYHOO JTI€F0 JTFOTEOIIiH- 7 -TITFOKO3U]T
MPOSIBIISIE  AHTHCKIEPOTUYHY aKTHUBHICTh: 3HWKYE KOHICHTPALIIO XOJECTEPUHY
i B-mimomnpoteiniB y kposi [7].

3aranpHuil BMicT (eHonbHUX cronyk Ha 100 r BHXiIHOI pEYOBHHU CTaHOBHB
947,184 mr, a 3aranbHuil BMIicT GpeHoIbHUX crioyyK Ha 100 r abcoltoTHO cyxoi pedo-
BuHH — 1120,0 Mr (Tabm. 2).

Tabmuus 2
CymapHuii BMicT ¢eHONIbHUX CIOJIYK Ta IX NOXiAHMX,
€KCTPAroBaHUX 3 Ha3eMHOI YacTunu Salsola tragus
Bwmicr
IMoka3auk
€KCTPAroBaHUX PeYOBHH
CyMapHi (pIaBoHOIIN Y BUXIIHINA CHPOBHHI, MKT/T 2063,5+2.,0
CymapHi (1aBoHOIAN B aDCOMOTHO CyXiif CHPOBHHI, MKI/T 2440,0 + 2,1
Cymapai ¢eHoubHI crioayku Ha 100 T BUXIHOT CUPOBUHH, MT 9472 +1,2
Cymapai ¢eHonbHI crioryks Ha 100 T aOCOIOTHO CyX0i CHPOBHHH, MI' 1120,0£1,3

Pi3HOMaHITHICTE, a TAKOK HASBHICTH 3HAYHUX KITLKOCTEH TaKMX I[IHHMX 010J10-
TIYHO aKTUBHUX PEUOBHH, K (DEHOJIOKHCIIOTH 1 (PIIaBOHOIIN, TO3BOJIAIOTH 3pOOHUTH
BHCHOBOK ITPO BUCOKY MOTEHIIHHY LiHHICT TpaBu Salsola tragus K CAPOBUHU LIS
BUPOOHHUIITBA JIIKAPCHKHUX 3aCO0IB.

Kpim Toro, BuCokuii BMIicT (hpr1aBOHOIAIB JO3BOJISIE 3aIIPOIIOHYBATH BUKOPHUCTOBY-
BaTH X JJIs1 CTBOPEHHS IHHOBAIIfHUX XapuOBHX MPOJYKTIB 1 MPOAYKTIB JIIKyBaJIbHO-
PO UIAKTHYHOTO NPU3HAYCHHS 3 MiJBUIICHOI0 aHTUOKCHJIAHTHOKO aKTHBHICTIO.
Taki NpogyKTH MOXYTh HEHTpali3yBaTH LIKiAJMBUNA BIUIUB OKHCHOTO CTPECY.
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Jlinigu i ByrsieBoau

Tpasa S. tragus BusBHIACS JOCUTH 0AraTolo Ha JIiMiIHI KOMIIOHEHTH. Y iX cKia-
Il OyJo 3HAWMICHO BICIM KUPHUX KHCJIOT. [070OBHIMY 32 BMiCTOM OyJii HEHACHUEHI
YKUPHI KUCIIOTH, cepen SKkux aominysanm jiHonena (C18:2) ta oneinora (C18:1) —
27,67 1 19,27%, Binmosiguo (tabdmn. 3). Lle cmiBmamae 3 aHAJOTIYHUMHU TAHUMHA JIJIS
IHIIIOTO BUJLY COJITHOK — S. iberica [1].

BuBuenHro 0ion0riuHNX (QYHKLIH JIiMiAIB Ta X )KUPHUX KUCIIOT, SIKi € BaYKIIMBUMH
OioedexTopamu, M0 PETyTIOITh BHYTPIITHBOKIITHUHHI 010JI0Ti4HI peakiii Ta dizio-
JIOTIYHI MPOIIECH OPTaHi3My, IMOCTIHHO MPUAUIIETHCS yBara 0ararboxX JOCHiTHHUKIB.
Bimomo, HampukItaz, o JTiHOJIEeBa KUCI0Ta HE CHHTE3YEThCSI OpTaHi3MOM JIFONUHU,
ajie moTpiOHa JJIst 3MIHCHEHHS Ta MATPUMKH PSITy IPOIECiB KUTTENIsUTBHOCTI. Came
HEHACHYEHI JKUPHI KUCIOTH HEOOXiIHI U1 3a0e3ledeHHs] CTPYKTypH KIIITHHHUX

Tabmumsa 3
KinbkicHuii Ta sKiCHUH CKIaT KUPHUX KHCIOT
3araJIbHMX JinigiB Tpasu S. tragus

Kucaora Bwuict (% oT cymu JKMPHHX KHCJIOT)
[MangemiTunoBa, C16:0 8,53 +£0,12
CreapunoBa, C18:0 2,39+0,05
Onefnosa, C18:1 19,27+ 0,21
Jlinonesa, C18:2 27,67 +0,25
Jlinonenosa, C18:3 11,96 £0,13
Apaxinora, C20:0 1,6 £0,02
Tamoneinona, C20:1 5,89 £0,20
Berenona, C22:0 5,14+0,13
CyMa HaCUYECHUX )KUPHUX KUCIIOT 17,66 0,21
CyMa HEHaCHYEHUX KUPHHUX KHCIOT 64,79 £ 0,37
[HIIi KUPHI KUCIOTH 17,55+ 0,12

Bonu 0epyTh y4acTh y KIITHHHOMY AMXaHHI, OCKIIBKH 3aTPUMYIOTh y OioMeMO-
paHax KHCEHb, SIKMH 3axHIlae KIITHHU Bix OakTepiaqbHOro 3a0pyqHEHHS, Hera-
THUBHOTO BIUIMBY BUIbHUX pajukaiis tomo [10]. Y mocnimkyBaHili Tpasi S. tragus
CyMapHHii BMICT HEHACHYCHUX YKUPHUX KUCIOT (64,79%) mepeBHIyBaB BMICT Ha-
cnuenux (17,66%).
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Bcranosneno, mo y S. tragus creapunosa (C18:0) i apaxinoBa kuciotu (C20:0)
OyJI1 MIPUCYTHI B MiHIMAJIBHUX KIJIBKOCTSIX.
Bwmict cymapHHX BYIJIEBOAIB Y IPOIIEHTHOMY CITiBBIJHOIIICHHI ITEPEBAYKAB BMICT
mimiaiB (Tadm. 4).
Taomunsg 4
CymapHuii BMicT JimiaiB i ByrieBoaiB, ekcTparoBaHux 3 Ha3eMHOI YaCTHHH
S. tragus, TATP KUCJIOTHOCTI

Bwmict
Ioka3zuuk o
€KCTParoBaHux pe4yoBHH,%

CymapHi Iy y BUXiJHIH CHpOBUHI 3,81+ 0,04
CyMapHi Jiinizu B abCONIOTHO CyXil CHPOBHHI 4,50+ 0,05
3arajbpHa BoJiora 15,43 £ 0,07
CymapHi ByIJIEBO/IM Y BUXI/IHIH CHPOBHHI 7,02 + 0,03
CyMapHi ByIJICBOAU B a0COIIOTHO CYXiif CHpPOBHHI 8,31 +0,05
TuTp KUCIOTHOCTI (32 I[ABIEBOIO KUCIIOTOIO) Y BUXIIHIH

p ke (3a m )y Buxin 1,52 + 0,005
CUPOBHHI
TI/ITR KHCITOTHOCTI (3a IABIEBOIO KUCIOTOK) y aOCOITIOTHO 1,80 + 0,006
CyXiif CHpOBHHI.

ByrneBoan BUKOHYIOTH eHepreTuuHy QyHKIio (yrBopenHs AT i3 AJID), mnac-
THuHy (OepyTh ydacTb B YTBOPEHHI JU-, OJIro-, MojicaxapuiB, aMiHOKUCIIOT, Jii-
MiTiB, HYKJICOTHUIIB) 1 METOKCHKAIIHHY (ITOXiTHI TJIIOKO3H, TIIOKYPOHIIH, OepyTh
y4acTh Y 3HENIKO/KEHHI TOKCHYHUX METa0OMITiB 1 KceHOO10THKIB) [4].

3arajbHa KHCJIOTHICTh

KuCcnoTHICTh € OIHUM 3 TIOKa3HHKIB SKOCTI CUPOBHHHM, HaniB(haOpUKaTIB 1 roTo-
BHX BHUPOOIB 1 XapaKTepHu3ye CTYIIHB iX CBIXKOCTI. KiTbKiCTh KHCITUX CKJIAZIOBUX Yac-
THUH IPOAYKTY — TaK 3BaHa 3arajbHa KMCIOTHICTb, 800 KUCIOTHICTb, 110 TUTPYETHCS,
BH3HAYAETHCS Y JOCUTh MIMPOKUX Mexxax. [1in 3araqbHOI0 KHCIOTHICTIO PO3YyMiIOTh
BMICT Y IIPOIYKTi BCIX KUCIIOT Ta iX KUCIUX COJIEH, 10 PearyoTh 3 JyroM IIpH THU-
TpyBaHHi. Y CUPOBHHI Il KOJIMBaHHS 3aJIe)KaTh BiJ BULY POCIUH, iX 3piJIOCTi, KiliMa-
TUYHUX YMOB Ta IHIINX YUHHHKIB.

OpraniuHi KUCJIOTH YTBOPIOIOTHCS Y POCIMHAX HA PI3HUX eTamax oOMiHy pedo-
BHH. BOHM po3unHEHi y KIITHHHOMY COIli 1 3yCTPidalOThCs SK y BIIBHOMY CTaHi,
TaK 1y ckiaji coneit ta edipiB 31 cupramu. Bimirparoun BaXIUBY poiib B OOMiH-
HUX Mpolecax, OpraHiuHi KUCIOTH CIYTYIOTh BUXITHUMH CHOIYKaMH JJIsl CHHTE3Y
BYIJICBOJIIB, aMIHOKHUCJIOT, JIIMI/IiB Ta 1HIIUX PEUOBHH. bararo opraHiuHUX KHCJIOT,
PO3YMHSIOTHCS Y BOJII 1 € BKJIMBUMHU XIMIYHUMH KOMIIOHEHTaMH Y CKJIaJi Pi3HO-
MaHITHHX XapuyOBUX MPOAYKTIB. 30KpeMa, HaHOIBIIT OMMUPESHIMH B HUX € SOTyTHA
Ta JIUMOHHA KHCJIOTH.

29



ISSN 2077-1746. Bicuuk OHY. Bionoris. 2021. T. 26, Bu. 2(49)

3a HAIMMHU JTOCIIPKCHHSAME, TUTP KUCIOTHOCTI (34 IIaBJIeBOIO KHCIOTOI) Y BH-
XiJHIi CUpOBUHI cTaHOBUB 1,52%, a TUTP KUCIOTHOCTI y a0CONFOTHO CyXid CHPO-
BuHi — 1,80%.

BucHoBku

1. IlpoBeneHO KOMIUIEKCHE AOCIHIPKEHHS CKIay 010JI0TYHO aKTHBHUX PEYOBUH
tpaBu Salsola tragus ¢pnopu niBHIUHO-3aXigHOTO [IpHyopHOMOp 5. [nenTHdiIKOBaHO
4 xacu pedoBUH: (DEHOJIbHI CITOJIYKH, B IKUX Y KUTbKICHOMY CITiBBiTHOIIICHHI TIepe-
BaXkasa (hepysoBa KKCIIOTA, M 3 MAKOPHUMH HEHACHYCHUMH KUPHUMH KHCJIO-
TaMHU JIIHOJIEBOIO, OJIETHOBOIO 1 JIIHOJIEHOBOIO, BYIJIEBO/IX Ta (PIIABOHOT/IH.

2. 3arajbHUAN TUTP KUCIOTHOCTI CHPOI POCIUHHOT CUPOBUHH S. {ragus CTAHOBUB
1,52%, a cyxoi — 1,80%.

3. Ha 0CHOBI KOMITJIEKCHOTO JIOCIIKEHHS CKIIay TpaBu Salsola tragus BCTaHOB-
JIEHO, IO TIeH BUJ Ma€ CXOXI 3 IHIMUMH BHAAMHU pomy Salsola sKicHI Ta KiTbKiCHI
napameTpH i Horo Mo>kHa PEeKOMEH/IyBaTH 10 BUKOPUCTAHHS SIK POCIUHHOTO JKepe-
7a 010JIOT1YHO AaKTUBHUX PEYOBUH IS IOAAJBIIIOT0 BUPOOHHIITBA HOBUX (iTOMpE-
naparis.
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BIOJIOI'TYHO AKTUBHI CIIOJIYKHU SALSOLA TRAGUS
L. (CHENOPODIACEAE) SIK IEPCIIEKTUBHOT'O
GAPMAKOJIOITYHOI'O OB’€EKTA YKPAIHHN

Pesrome

AxkTyanpHicTh. OIiHKa SKICHOTO CKIIAQAY Ta BMICTY O10JIOTIYHO-aKTHBHHUX CITO-
ayk TpaBu Salsola tragus SIK TepCTIEKTHBHOI CHUPOBHMHH U (hapmaneBTHIHOT
TIPOMHCIIOBOCTI.

Merta. 3’sicyBaty XiMIYHMH CKJIaJl HAA3€MHOI YaCTHHH MPUIOPHOMOPCHKOTO BHIY
COJITHOK S. fragus Ta MOMKJIIMBOTO HOTO BUKOPHUCTAHHS B MEUIIMHI.

Marepiamu ta meroau. JocmimkeHHS Oi0NOTIYHO aKTHBHUX PEUYOBUH S. fragus
Oy ipoBeneri BiTKy 2020 p. 3pa3ku TpaBu 3i0paHi y3A0BXK OIBOBOI JOPOTH TI0-
O3y y3bepexaks THIryIbCHKOTO JIMMaHY. AHan13yBaJm HaJI3eMHy GioMacy BuIy.
3aranbHMHN BMICT JIMI/IIB Ta 1X )KUPHOKHUCIOTHUH CKJIaJl, BMICT BYyIJIEBO/IIB, (DEHOIb-
HUX CIOJYK Ta iX IMOXIIHUX JOCIHIIKYBAJIU 32 3arajlbHONPUHHATAMA METOAMKAMH.
THUTp KUCTOTHOCTI BU3HAYAIIN 32 JOTIOMOTOIO PO3UHMHY IIABIEBOI KUCIIOTH.
OcHoBHi pe3yabTaTu. [IeHTH(IK0BaHO i BU3HAUEHO KiTbKiCHO 11 crionyk (heHONMBHOT
MIPUPOAH, 3 HUX 5 (heHOMOKHCIOT ((hepynoBa, KOpHIHA, KaBOBA, TaJIOBA i IIMKOPI€BA),
1 kymapus (eckysnetnH) i 5 pr1aBOHOIIB (KBEPLETHH, PyTHH, TIOTEOMiH-7-IITIOKO3H,
Tiepo3uI, TecnepeanH). Y ckiazi (eHOIOKUCIOT nepeBaXain (GepysoBa Ta rajiosa
kucyotd. Cepen GraBoHOINIB TepeBaKaIN JIIOTEOIIH-7-TIIIOKO3HUT Ta TECTIEPEIHH.
Tpara S. tragus BusBUIacsS JOCHUTH 0araroro Ha IIMiAHI KOMIOHEHTH. Y IX CKIafi
OyI10 3HAMIEHO 8 *KUPHUX KUCIIOT. 32 BMICTOM TIepeBakali HEHACHYEHI KHUPHI KHC-
JIOTH 3 IOMiHYBaHHSM JIiHOJIEBOI Ta oeiHOBOi — 27,67 i 19,27% BimnoBigHO.
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Haii6inpimmii BMICT cepe JOoCiPKyBaHUX O10JIOTIYHO aKTHBHUX CHONIYK S. fragus
HaleKUTh cymapHuMm BymieBogaMm  (8,31%). TuTp KHCIOTHOCTI CHPOBUHHU
nopisHioBaB 1,8%.

BucHoBku. Ha 0CHOBI KOMIUIEKCHOTO OCIIIKEHHS O10JIOTIYHO aKTUBHHUX PEUO-
BUH TpaBu S. fragus MOXHa 3pOOHWTH BHCHOBOK ITPO MOXKJIMBICTh BHKOPHCTaHHS
i gk mKkepena (PEHONBHHUX CIIONYK, 30KpeMa (hIaBOHOIIB, IO BOJOAIIOTH 3HAY-
HOI0 aHTHOKCHIAHTHOIO, IPOTH3ANAIBHOI0, MPOTHITYXJIWHHOIO, IPOTHIIPOMEHE-
BOIO aKTHMBHICTIO Ta OJIETHOBOT KHCJIOTH, sIKa IMMO3UTUBHO BILIMBAE HA OOMIH XoJe-
CTEPUHY 1 CCCCHIIATBHUX XHUPHUX KHUCIOT (-3 1 ®-6) s BUPOOHMIITBA HOBHUX
(itompemnaparis.

KurouoBi cioBa: tpasa S. fragus L., 6i070T1YHO aKTHBHI KOMIOHEHTH ((EHOIBHI
CIIOJIYKH, JIITI I, )KUPHI KHCJIOTH, BYIJIEBOAN ), 3HAYCHHS JUIsl MEIULIMHHY.

N.A. Kyrylenko?, F.P. Tkachenko?, O. O. Molodchenkoval, S. V. Baieva®
Plant Breeding and Genetics Institute — National Centre of Seed

and Cultivar Investigation, 3 Ovidiopolska doroga, Odesa, Ukraine,
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BIOLOGICAL ACTIVE COMPOUNDS SALSOLA
TRAGUS L. (CHENOPODIACEAE) AS A PROMISING
PHARMACOLOGICAL OBJECT OF UKRAINE

Abstract

Introduction. Evaluation of high-quality composition and content of biologically
active compounds of Salsola tragus grass as promising raw materials for the phar-
maceutical industry.

Aim. To determine the chemical composition of the above-ground part of the Black
Sea species of S. tragus for the purpose of its use in medicine.

Materials and Methods. The study of biologically active compounds S. tragus were
conducted in the summer of 2020. Grass samples were collected along the field road
near the coast of the Tiligul estuary. The above-ground biomass of this species was
analysed. The total content of lipids and their fatty acid composition, the content of
carbohydrates, phenolic compounds and their derivatives were studied by generally
accepted methods. The acidity titre was determined using a solution of oxalic acid.
Main results. 11 compounds of phenolic nature, among which 5 phenoloxides
(ferulic, cinnamic, caffeic, gallic and chicoric), 1 coumarin (esculetin) and 5 flavonoids
(quercetin, rutin, luteolin-7-glucoside, hyperoside, hesperedin) were identified and
quantitatively determined. Ferulic and gallic acid prevail among phenolic acids.
Among the flavonoids luteoline-7-glucoside and hesperedin prevailed.

Grass S. tragus was quite rich on lipid components. In their composition, 8 fatty
acids were found. The content was dominated by unsaturated fatty acids with the
domination of linoleic and oleic acids — 27.67 and 19.27% respectively.

The largest content among the investigated biologically active compounds of S.
tragus belongs to the total carbohydrates (8.31%). The titre of raw material was
1.8%.
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Conclusions. On the basis of a comprehensive study of biologically active
compounds of grass S. Tragus it is possible to conclude that it can be used as a source
of phenolic compounds, in particular flavonoids having a significant antioxidant,
anti-inflammatory, antitumor, antimony activity, and oleic acid, which positively
affects the exchange of cholesterol and essential fatty acids (©-3 and ®-6) for the
production of new phytomedications.

Keywords: grass S. tragus L., biologically active components (phenolic compounds,
lipids, fatty acids, carbohydrates), value for medicine
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HUPKAJHI PUTMU BUYKA INIHYYKA PONTICOLA
CEPHALARGOIDES (PINCHUK, 1976) B IABOPATOPHHUX
YMOBAX

BuBueno mupkanui putmu Omuka [linuyka Ponticola cephalargoides (Pinchuk,
1976) B ymoBax naboparopHoro yrpuManHs. [IpoBeneHo criocrepexxeHHs B yMOBax
MIPUPOTHOTO OCBITIICHHS Ta MOCTIHHOT TeMPsIBH. 3pOOJICHO MPHITYIIEHHS, 1110 Y O1d4-
ka [liHyyka nNpuCyTHI SIK IUPKAIHI PUTMH, TaK i €K30r€HHI J000B1 PUTMH.

Kuarouosi cioBa: Ponticola cephalargoides; nnpkamHi puTMH; pyXoBa aKTHBHICTb.

CrifbHOIO BITACTUBICTIO BCIX OPraHi3MiB € PUTMIYHICTD 010JIOTIYHUX MPOIIECIB.
Bionoriuni putmMu 3a0€31e4y0Th CBOE€YACHY ITiATOTOBKY OpraHi3My Ta HOTO CHCTEM
JIO TPOTHO30BaHUX MEPIOJAUYHUX 3MiH YMOB 30BHIIIHBOTO CEPEIOBUINA, y3TrO/Ke-
HICTP TIepediry ¢i3ioioriyHuX MporeciB, GOpMyIOTh TAMYACOBY OpraHizarlito 0io-
JIOTIYHUX CHUCTEM B X €THOCTI 3 HEXXHBOIO MPHUPOIOLO [3].

OpHUMU 3 HAHOUIBII BaXKJIMBUX € IUPKagHI puTMH. Lle BiIbHO MOTOYHI €HJIO-
TeHHI PUTMH, XiJl KOJMBAHb SKUX HE BU3HAYAETHCS SKUMHCH 30BHINIHIMH TEpio-
JUYHUMU (pakTOpaMu, a reHepyeThCsl BHYTPILIHIMUA aBTOHOMHHUMH TIpouecamu [5].
HupkaaHi pUTMHU € CBOEPIIHUM BHYTPIIIHIM TOJUHHUKOM, SIKHH yIPaBISETHCS MO-
JIEKYISAPHUMH, (Di310JTOTIYHIMHA Ta TTOBENIHKOBUMH TIPOIIECAMH, IIIO JOTIOMArae op-
raHiamy nepeadayaTtd 3MiHH YMOB HaBKOJMIIHBOTO CEPElOBHILA Ta aJaNTyBaTHCS
710 T0OOBHX KOJIMBAaHb 30BHIMIHIX (akTopiB [6]. HasBHICTh BHYTPIlIHIX MEXaHI3MiB
B OpraHi3Mi, sIKi 3a0€3Me4YyI0Th TaKy 3aB4acHy MiATOTOBKY, JIa€ TiepeBary B 00poTb0i
3a BIDKUBaHHSA [3].

3 010JIOTIYHUMH PUTMAMHU TiCHO ITOB’sI3aHE TaKe TCHETUYHO 3YMOBJICHE SIBHIIIE,
sk hotonepionusM. JlmHaMika OCBITICHOCTI HEPIIKO € TOIOBHUM YHHHUKOM, 1110 BH-
3Haua€ PiBeHb 3pOCTAHHS Ta PO3BUTKY OPraHi3My, aKTUBHICTb JKUBJICHHSI, OOMiH pe-
YOBHH, BIJIMBA€ Ha TOPMOHAJIbHY aKTHBHICTH [2]. Y oKkpeMux BUIIB puO TpUBaInit
CBITJIOBHI1 JICHb BHKJIMKAE 301IbIIIEHHS BUICHHS! TOPMOHY POCTY Ta 3MiHU PHTMY
xapuyBaHHs [1, 5].

HaituncenpHimoro rpynoro pud Oxecskoi 3aToku € poanHa onaxoBux (Gobiidae).
buuoxk [linuyka Ponticola cephalargoides (Pinchuk, 1976), skuii € [loaro-Kacrmiii-
CHKUM PETIKTOM, OJIMH 13 MEPCIEKTUBHUX BUIB PUO aMaTopCchKoro j1oBy B OfiechKo-
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My perioHi. 3HaHHs J0OOBOI PUTMIKH, TOOTO Yacy HalOUIbIIOT aKTUBHOCTI pUO, J1ae
MOXKITUBICTB OLJIBII ONITUMAIILHO BUKOPHCTOBYBATH IIPOMUCIIOBI pecypcu. bioputmu
pub BUBYEHI HEOCTATHBO, ITPO IUpKaaHi puTMu Ondka [liHdyka naHi BincyTHI B3a-
rai.

Mertoro poboTH Oysi0 BHBYEHHS LUPKAJHUX PUTMIB PYyXOBOi aKTHBHOCTI OWMYKa
[inuyka Ponticola cephalargoides (Pinchuk, 1976) B 1abopaTopHuX yMOBax.

Marepianu Ta MeTOIH AOCTINKEHb

JocaikeHHs TpOBOAMIM B aKBapianbHid Kadeapu rigpodionorii Ta 3araabHOT
exostorii OJIechbKOTo HalioOHaJIBHOTO YHiBepcuTeTy iMeHi 1. I. MeunukoBa.

J1s IpoBeIeHHs eKCIIEPUMEHTY BUKOPHCTOBYBAJIM aKBAPiyM 3 OPraHigyHOIO CKJla
(110 cm x 110 cm % 50 cm); 30BHILIHI (inbTpu 11 akBapiyMHoi Boau («Jebo — 803y,
CIIA); xommpecop noBiTpsiauii («Atman HP — 4000», Kuraii); mudpoBy mepexe-
By kamepy (Hikvision DS-2CD2432F-1, Kuraii); TepMoMeTp 1a00paTopHUil; TECTH
JUIs BUMIPIOBaHHS T1ApoxiMiuHuX napameTpiB («Tetra», HiMeuunna); XoIoquiIbHUK
(«Titan 2000», Himeuunna); oGirpiBau juist akBapiymy («Hagen», Kanana).

LTudposy kamepy OyJ0 BCTAHOBJICHO HaJl aKBapiyMOM Ha BUCOTI 125 cM, 3 TakuM
PO3paxyHKoM, 11100 00’ €KTHB BiJjleOKaMepH OXOILTIOBAB BCIO UIOLLY JAHA aKBapiyma.

Juist yTpuMaHHst pu® BUKOPUCTOBYBAIHM MPUPOTHY MOPCHKY BOAY 3 TiIpOXimid-
HUMH TIOKa3HUKAMH: COJIOHICTB — 14%o, 3MicT amoHito — <0,005 mr/m, BMIiCT HITpH-
TiB — <0,005 mr/1n, Bmict HiTpariB — <0,05 mr/n, pH — 8,0, BmicT kucHio — 8,4 Mr/1.
Jis miaTpuMKH ONTHMAaJIBHUX T1IpOXiMIYHUX TTapaMeTpiB KoxkHi 10 gHIB mpoBoan-
i migminy 1/10 06’emy Boau B akBapiyMi. 3a mepiof] JOCIiPKEHb BMICT HITpaTiB
301IBIINBCS 10 4 MT/JI, 1HIII TapaMeTPy BOM 3aIUIIATUCS 0e3 3MiH.

Temrieparypy BoaM B akBapiyMi miarpumyBaid Ha piBHi 16 °C, romyBayiiu pud
OIH pa3 Ha 100y. Pamion OMYKIB CKITaIaBCs 3 3aMOPOKEHOT MiJii, puOH 1 MOTHIIA.

[t BUBYEHHS aKTUBHOCTI pub Oyiu BifiOpani ocoOunu 6uuka [linuyka 3arass-
HOIO JOBKMHOI 12—13 cM, criiimani B Oxechkiit 3atoni B moromy 2021 poky Ha
ByAKy. Ilicist amanrarii 1o mepeOyBaHHS B MITYYHHX YMOBax, puOy IepeMilTyBaIn
B EKCIIEpUMEHTaIbHUN akBapiyM. I'pyna pud ckiaganacs 3 mectu camok. Cami,
AK1 MalOTh SICKPaBO BHPaKEHY TEPUTOPIaNbHY MMOBEIIHKY, B EKCIIEPUMEHTI HE OyJIH
3ajisHi. 3amMiHy prO He TPOBOIMIIH.

ExcniepuMeHTH IPOBOIMIIN 3 IBOMA BapiaHTaMH OCBITICHHS — IIPH IPUPOAHOMY
OCBITJICHHI Ta IIPH MOBHIH 1i7101000BIH BiICYTHOCTI OCBITJICHHSI.

BumiproBanHs akTHBHOCTI pr0 (ikCyBai 3a iHTEpBaJIaMHU TPUBAJICTIO | TOAMHY.
3a OAMHUIIIO AKTUBHOCTI 00pajii CEPeIHIO KUIbKICTh PYXiB 3a TOAMHY, SIKi IPHBOJIHU-
JIM 10 3MiHH TTOJI0KeHHS prOu. CriocTepeskeHHs ISl KOKHOTO BapiaHTy OCBITIICHHS
MPOBOAMIINCS BIPOIOBXK I1'sTH Ai0. Pesynmbraru crocrepexens (ikcyBanu Ta Iie-
PEHOCHIIH /IO €JIEKTPOHHOI 0a31 JaHuX JUIsl MOJANbIIOTo aHami3zy. s po3paxyHKy
Cepe/IHbOl BEIMYMHHU KUTBKOCTI PYXiB 3a TOAMHY MPOBOAMIM (iKCAIlF0 BCIX PyXiB
IIECTH caMoOK 3a roauHy. IloTiM cymapHy KiTbKiCTh pyXiB JUIMIM HA MIICTh (KUTb-
KICTh CaMOK).
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Pe3yabTaTn 1ocaixKkeHn Ta iX 00roBopeHHst

3 METOI0 BHSIBICHHS LIMPKaJHUX PUTMIB PyXOBOi akTHBHOCTI Omuka [liHuyka
CIIOCTEPEIKEHHS 32 pubaMu TPOBOAMIN MPOTSIroM 5 ni6. B meprriit yacTuHi exc-
MEPUMEHTY JIOCIIIJIM TPOBOJIMIIM TIPH OCBITIIEHHI. EKcliepuMeHTanbHUil akBapiym
OyB pO3TaIIOBAaHUN TAKUM YHHOM, III00 ITi7I0A000BO 3HAXOIUTHUCS 32 YMOB TIPHPOII-
HOTO OCBiTIIEHHs. Bineo3anuc pyxoBoi akTUBHOCTI prO MPOBOAMBCS OE3MEPEPBHO.
Pesynbrati pyxoBoi akTMBHOCTI Onuka [liHduyka nmpu npupogHOMY OCBITIIEHI mpen-
craslieH] B Tabymui 1.

Taomuus 1
Cepennst pyxoBa akTUBHicTh Onuka IliHuyka
NPH NPHPOAHOMY OCBiT/IeHHI
Yac Cepenns KiIbKicTb pyxiB
CITOCTepEesKeHb Mepuuii Apyruit Tpertiii YerBepTuid Il saTuid 3a Bci
JeHb JIeHb JIeHb JIeHb JIeHb m’ATH THIB
00.00-01.00 46,0 60,6 54,3 44,5 65,5 542 +9,1
01.00-02.00 70,3 57,9 53,0 46,6 70,8 59,7 +10,7
02.00-03.00 422 62,3 37,9 41,0 72,8 51,2 +154
03.00-04.00 33,7 37,6 63,1 51,9 56,9 48,6 £12,6
04.00-05.00 61,1 46,2 459 60,1 55,2 53,7+73
05.00-06.00 90,9 56,1 69.8 66,2 72,1 71,0 £ 12,7
06.00-07.00 83,6 40,7 62,6 64,6 108,1 71,9+253
07.00-08.00 79,5 58,9 71,3 51,3 96,7 7154178
08.00-09.00 58,8 47,2 68,7 46,8 75,8 59,5+12,9
09.00-10.00 70,2 52,5 66,9 44,0 64,4 59,6 £ 11,0
10.00-11.00 60,3 38,9 40,1 29,5 433 424 +£11,2
11.00-12.00 36,6 22,4 33,1 31,1 24.4 29,5 +6,0
12.00-13.00 413 31,0 37,8 24,6 41,1 352472
13.00-14.00 353 29,7 35,0 25,0 24,8 30,0 +£5,1
14.00-15.00 38,0 23,8 28,1 18,3 13,9 244+93
15.00-16.00 30,1 20,0 16,9 16,1 12,9 19,2+6,6
16.00-17.00 21,6 31,4 26,7 23,1 31,1 26,8 +4,5
17.00-18.00 50,3 23,7 25,2 233 55,6 35,6+ 16,0
18.00-19.00 30,6 38,8 21,5 21,2 26,1 27,6 £73
19.00-20.00 44,6 48,5 41,1 20,5 243 35,8 +12,6
20.00-21.00 47,0 48,1 36,8 21,8 31,4 37,0+ 11,0
21.00-22.00 46,5 38,1 30,7 26,0 33,1 349+78
22.00-23.00 27,6 45,9 333 37,1 36,0 36,0+ 6,6
23.00-00.00 49,0 52,4 36,3 53,5 55,6 49.4+77
CepenHe SHAICH- | 49 ¢ | 185 | 422+ 12,9 | 4324 16,5 [ 37,0+ 15,6 [ 4974253 | 4444157
Hl 32 100y
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HesanexHo Bia JHS MPOBEICHHS AOCIIIKEHb B YMOBaX MPUPOAHOTO OCBITIICHHS
CrioCTepiraiy 3arajibHy AWHAMIKY PyXOBOi akTMBHOCTI Omuka [liHuyka. 3 omiBHO-
4i 1 0 BOCbMOI TOJIMHH PaHKy CIOCTEpIiraiy MOCTYNoBe 30UIBIICHHS! aKTUBHOCTI.
Ilicns miKy aKTHBHOCTI, SIKWH TIPHUIAAaB Ha ChOMY PaHKY, 3a3HAYaaoCs IMOCTYTIOBE
3MEHIIIEHHS KITBKOCTI PyXiB OWYKIB.

MinimanbHe cepeiHe 3HaYE€HHsI PyXOBOI aKTMBHOCTI 3a BECh Mepiof] crocrepe-
seHb 3adikcoBano 3 15:00 go 16:00 ronuuu, BoHO ctaHoBmiio 19,2 + 6,6 pyxiB 3a
roguHy. MakcumanbsHa BennunHa 3adikcosana 3 06:00 mo 07:00 roguuu — 71,9 +
25,3 pyxiB 3a TOANHY.

MiHiMaJIbHE CepeHe 3HAUYSHHS KITLKOCTI pyXiB Oyi10 3ahikCOBaHO Ha YETBEPTHI
JeHb croctepeskeHb 3 15:00 o 16:00 romun i cranoBmiio 16,1 pyxiB 3a romuHy,
a MakcuMalnbHe — Ha 1’ atuid eHb 3 06:00 no 07:00 roguHHU, BOHO CTAHOBUJIO Y C€-
penabomy 108,1 pyxiB 3a ronuny.

Hactynnum eranom Oynio MpOBEICHHS CIIOCTEPEIKEHHS 32 PYyXOBOIO aKTUBHICTIO
OMUKiB B yMOBax mocTiiiHOi TeMpsiBu (Tadm. 2). [Ipu mpoBeseHHi criocTepekeHb 3a
BiJICYTHOCTI OCBITJIEHHS JKEPEJIO CBITIIa MOBHICTIO TIEPEKPHBAIIOCS.

Sk i y monepeHbOMY BUTIQJIKY, IPOTSTOM ITSITH J1i0 BU3HAYaIIX 301TBIIEHHS Y-
XOBOi aKTUBHOCT1 OMYKIB 3 OMIBHOYI 10 BOCEMOI PaHKY, 3 OAAJIBIINM ITOCTYIIOBUM i1
3HW)KEHHSIM. 32 BECh MEPio]] CIIOCTEPEKEHb MiHIMAIbHE CepeHE 3HAYCHHS PyXOBOi
aktuBHOCTI 3a¢hikcoBano 3 20:00 no 21:00 rogunau, BoHO cTanoBmio 15,0 £9,3 pyxis
3a ronuHy. MakcuMmanbHe 3HaueHHs 3adikcoBano 3 07:00 mo 08:00 rogwam — 77,8 £
9,2 pyxiB 3a ronuHy. MiHIMabHE CepeHe 3HAYCHHS KiJTBKOCTI PyXiB 3a(hikcOBaHO
Ha 4eTBepTUil neHb croctepekeHb 3 14:00 qo 15:00 roguHu, BOHO cTaHOBUIIO 8,3
PYXiB 3a TOJMHY, a MaKCUMajbHe — Ha yeTBepTHil AeHb 3 08:00 no 09:00 roguHwm,
BOHO CTaHOBWJIO Y cepeHboMYy 85,1 pyXiB 3a rojiuHy.

[MopiBHSIHHS cepeIHbOT PyXOBOT aKTUBHOCTI OMUKIB B LIJIOMY 32 700y B 000X pe-
KHMMax CHOCTEPEXEHHsI NMPEICTAaBICHO Ha puc. 1. 3rifHO 3 UMMHU JAHUMU BUIHO,
10 aKTUBHICTP Y MOCTIHHIN TeMpsBi B IIIIOMY HIDKYE, HIK ITPH IPHUPOTHOMY OCBIT-
nenHi. HaiOinpmmii piBeHb aKTMBHOCTI CIIOCTEpIrajy B MEpIIMA Ta I'STHH JIeHb
CIIOCTEPEIKEHb.

PiBeHb aKTHBHOCTI MPOTSITOM A0OM 3MiHIOBABCSI SIK IIPH MPUPOAHOMY OCBITIICHHI,
TaK 1 IPU CIIOCTEPEIKEHHI B IIITKOBUTIN TeMpsBi (puc. 2).

[Tpu mopiBHSHHI ABOX TpadiKiB BHIHO, IO B 000X BUTIAAKaX MaKCHMaJIbHE 3Ha-
YEeHHS PYXOBOI1 aKTUBHOCTI IIPUIIAAA€ HA MIEPLIY MOJIOBUHY 100u. 30epekeHHs nepi-
OJIMYHOIT aKTUBHOCTI prO MPH LIIKOBUTIHM TEMPsIB1 103BOJISIE IPUITYCTUTH CHIOTCHHE
IIOXOJPKEHHS 11 CTUMYJIFOBAHHSL.

[MopiBHSIHHS PyXOBOi aKTUBHOCTI OMYKIB 32 YMOB TIPUPOTHOTO OCBITICHHS Ta 3a
MOCTIHHOT TeMPSIBH BKa3ye, MO JOOOBHH PUTM 3arajioM 306epiraerscs. OnHak cro-
CTepIiraeThCs 3ari3HIOBAaHHS, SKE MOXKHA MMOOAYNTH Y MaKCUMyMax Ta MiHIMymax
AKTUBHOCTI.

MaxkcuMyM Ipu IPUPOAHOMY OCBITIEHI punanae Ha inrepsai 3 06:00 mo 08:00
rojivHu, 3 koM o 7:00, a mpu MOCTIHHIN TeMPSBI MK PyXOBOI aKTUBHOCTI 0YJ10 3a-
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Tabmuus 2
Cepeanst pyxoBa akTuBHicTh Ouuka Ilinuyka
Nnpu nocTiiiHii TeMpsBi
Yac Mepmmii Jpyruii Tperiii YerBepTuii Il sTuii 3a Bci
CIIOCTEPEIKEHb JACHb JC€Hb JC€Hb JE€Hb JAE€Hb I’ATh IIHiB
00.00-01.00 42,8 66,6 44,0 38,9 55,4 49,5+11,3
01.00-02.00 39,6 49,9 34,9 51,4 51,0 454 +7,6
02.00-03.00 41,8 41,7 33,2 48,8 50,1 43,1 +£6,8
03.00-04.00 42,8 37,2 36,5 45,6 453 41,5+4,4
04.00-05.00 40,2 59,1 33,4 48,6 51,9 46,6 £ 10,0
05.00-06.00 37,2 38,8 35,3 47,5 49,5 41,7+ 6,4
06.00-07.00 72,3 60,4 57,7 71,7 49,7 62,4+9,7
07.00-08.00 81,6 70,5 66,2 88,3 82,4 77,8492
08.00-09.00 75,4 73,0 57,1 85,1 74,9 73,1+ 10,1
09.00-10.00 42,4 43,3 48,6 58,3 48,7 48,3+£6,3
10.00-11.00 57,7 35,3 40,0 32,4 45,0 42,1 +£10,0
11.00-12.00 34,5 39,9 31,7 33,0 31,0 34,0+ 3,6
12.00-13.00 29,0 38,3 19,7 47,3 25,1 31,9+ 11,0
13.00-14.00 20,9 49,0 31,8 20,8 24,6 29,4+ 11,8
14.00-15.00 31,7 46,5 30,9 8,3 27,5 29,0 £13,7
15.00-16.00 29,7 32,1 18,5 11,3 21,9 22,7+8.,5
16.00-17.00 20,9 26,0 15,8 33,6 16,9 227+73
17.00-18.00 20,4 20,7 12,2 23,1 14,9 18,3+4,5
18.00-19.00 18,4 18,5 16,2 25,3 18,8 19,4+£3,5
19.00-20.00 30,6 15,3 17,4 14,1 24,0 20,3 +£6,9
20.00-21.00 10,7 12,8 10,6 9,3 31,4 15,0+9,3
21.00-22.00 30,6 24,2 19,3 14,3 51,2 27,9+ 14,3
22.00-23.00 51,2 42,4 29,9 26,4 54,3 40,8+ 12,4
23.00-00.00 57,5 60,0 53,7 46,5 42,4 52,0+7,4
Cepenue sHaUCH- | 4 . 184 (4174172 [33,1+15,5 |38,7+223 | 412+17,7 [ 39,0+ 16,7
Hs 32 100y

(ixkcorano o 08:00 roauni. [Tepion 3 09:00 10 16:30 roauH y ABOX BUMAJAKaX MaikKe
MTOBHICTIO 30ira€Thcs 3a JUHAMIKOIO aKTHBHOCTI.

[Ipu nmpupomHOMY OCBiTIIeHH] B 1oMy 3a 1'sTh 716 3 00:00 mo 05:00 romuHM
30epiraeTbcs aKTUBHICTH B MeXax 3 48,6 no 59,7 pyXiB 3a roguHy.
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Puc. 2. Cepeoni senuyunu pyxosoi axmusrnocmi ouuxa Ilinuyka npomsicom 006U 3a pisHux ymog
OCB8IMIIeHH s 8 YILOMY 30 N ’5iMb OHI6 CHOCMEPEdICeHb
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3 05:00 mo 08:00 romuHM paHKy aKTUBHICTH Pi3KO 3pOCTA€ Ta JOCATAE€ MaKCHU-
ManbHOrO 3HadeHHs y nepiof 3 06:00 no 07:00 romun, mo craHoButh 71,9 pyxis
3a ropuny. 3 08:30 KijbKiCTh PyXiB PI3KO Majae 3i 3HaUCHb 59,5 pyxiB 3a TOUHY,
nocsraroun 3 15:00 mo 16:00 MiHIMaTEHHUX 3HAYCHB, SIKI TOPIBHIOIOTH 19,2 pyXiB 3a
roauny. [licist 16:00 akTuBHICTH TOMITHO 301UMbIIyEThCA Ta 10 23:00 TprMaeThCs
B Mexax 26,8-36,0 pyxiB 3a ronuny. 3 23:00 KiIbKICTh PyXiB Pi3KO 301IbIIY€ETHCS 10
49,4 pyxiB 3a rOnuHY.

[Ipu nmocriiiHi# Tempsisi B misomy 3a m°sith A0 3 00:00 g0 06:00 rogun 36epira-
€THCSI aKTUBHICTH B MeKax 3 49,5 mo 41,7 pyxiB 3a roquny. Y nepion 3 06:00 zo 09:00
TOAWHM aKTUBHICTB Pi3KO 3pOCTAE Ta IOCATAE MaKCUMaIbHOTO 3HadeHHs 3 07:00 1o
08:00 roguawM, 1m0 craHoBUTH 77,8 pyxiB 3a ronuHy. 3 09:00 mo 10:30 akTUBHICTH
MOYMHAE Pi3Ko majaary, a 3 11:00 3MeHIIeHHs KiNbKOCTI PyXiB CTa€ IUIABHUM, J0CS-
raro4y MiHIMalbHOTO 3HaYEHHSI, SKUI JOopiBHIOE 15,0 pyXiB 3a TOMUHY Y MIPOMIKKY
320:00 o 21:00 rogus. ITicyst 21:00 akTUBHICTH Pi3KO 3pOCTAE.

TenmeHIlis 10 BiIMIHHOCTI B aKTUBHOCTI puO MiXX BOMa PEKMMaMH OCBITIICH-
Hs HalOUTbm oMitHA 3 16:00 1o 22:00 roamH, ajpke Mpu IPUPOTHOMY OCBITICHHI
AKTUBHICTH 3pOCTaE, a MPH MOCTIMHIA TeMpsBI — 3HWKYEThC. 3 22:30 aKTUBHICTH
3HOBY 30ira€ThCsl.

3riiHO 3 OTPUMAHKUMU pe3yNbTaTaMH MOXHA 3p00UTH TpunyiieHHs, o 3 00:00
10 16:00 roqua juist Onuka [TiHuyka npuTaMaHHuid €HIOTCHHUH UPKaIHUNA PUTM —
TUHAMIKa aKTUBHOCTI OMYKIB 301raeThCS K 32 YMOB IIPUPOTHBOTO OCBITICHHS, TaK
1 TOBHOTO 3aTeMHEHHSI, TOOTO (POPMY€ETHCS 3aBISKM aBTOHOMHUM BHYTPIIIHIM TIPO-
necaM. [Ipote 3 16:00 1o 22:30 roguH BUABICHO 3aJIe)KHICTh PiBHS PyXOBOi aKTHB-
HOCTI BiJl KOJIMBaHb (haKTOPY 30BHILIHHOTO CEPEAOBHUILA — OCBITIIEHHSI, TOOTO B LIS
Nepio]] pUTM € EK30TCHHUM JI00OBHM.

ExcriepuMeHTH Ha BUSIBIICHHSI TIEPIOMYHOCTI T0OOBOT pyXOBOi aKTUBHOCTI y pUO
npoBoawuIHCS 1 panimre. Tak, mpyW BUBYCHI TWHAMIKH PYXOBOi aKTHBHOCTI (hoperti
(Salmo trutta) B ymoBax MoCTiitHOI TeMpsIBU 3a(hiKCOBaHO, IO JOOOBHHA PUTM TIPO-
SBJISIETHCS] HEUITKO, a 3a Jii 0e3mepepBHOTO CBiTIa Leil putMm 3HUKae [8]. Y manio
(Danio rerio) mij BIJIMBOM MOCTIHHOTO OCBITJIICHHS! PUTMIYHICTh 3arajibHOI PyXOBOi
AKTHBHOCTI MPOTSITOM 00U HE 3MIHIOBAJIACh, puOM 30epiraiu nepiognYHiCTh aKTHB-
HOCTI Ta TIePioAy CIIOKOIO, SIK 1 TP MEPIOAMIHOMY OCBiTIeHHI. OHAK aKTUBHICTb,
sTKa CTIBIaaia 3 CBITIIOBOO (ha3010 3MEHIITyBaJIach, a TEMHOBOIO — 301JIBIITyBaIaCh,
nopiBHSAHO 3 KoHTpoJieM [10]. Todto purmu He Oy €HIOTEHHUMH.

C.E. llInonb [7] BBaXaB, 1m0 HAMOLIBII BAKIMBUM JUII HACTPOUKH ITUPKATHUX
PHUTMIB € MenaToHiH — ropMoH emiiza. B. M. Paguenko [4] npumycTus, oo mMenaro-
HiH B eni(i3i BUPOOISETHCS B 3aJIE)KHOCTI BiJ] BETMUMHH OCBITICHOCTI Ta TeMIlepa-
TypH HaBKOJHMIIHBOTO cepenoBuina. OmHak 3°siCOBaHO, 1[0 HABITh MPHU MOCTIHHOMY
OCBITJIEH] CEKpellisi MeIaTOHIHy Ma€ IUPKaTHy MepIOANYHICTh, ane 31 3HIKEHUM
piBHEM B HiuHUH nUKI [9].

Busnauenns yacy HalO1bI0l aKTUBHOCTI pUO 103BOJIsIE OLIbII e(peKTUBHO BU-
KOPHCTOBYBaTH 3Hapsiiast JoBy. JlocmimkeHHst 1000BOT pyXOBOi aKTMBHOCTI Mae
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BaXXJIMBE TPUKJIAJIHE 3HAUCHHS, 8 TAKOXK HEOOXifHe /i ()YHIaMEHTaIbHOI HAyKH,
TaK sIK MPEJICTABIISIE MOXIJIMBICTh BU3HAUUTH XapaKTep MPUPOIU [IUPKAJTHUX PUTMIB
JKUBHUX 00’ €KTIB.

BucHoBku

1. [Tpu npuponHOMY OCBITICHHI aKTHBHICTH OnuKa [liHdyKka mocsirae Makcumalb-
Horo 3HadeHHs 3 06:00 no 07:00, mounnaroun 3 08:00—09:00 KimbKICTh PyXiB Pi3KO
najae, mocsararoun B iHTepsaii 3 15:00 go 16:00 miniManpHUX 3HaYeHb. 3 16:00 ak-
THUBHICTB TIOCTYIIOBO 301IBITY€THCS, 3HAYHO 3pocTatoun 3 23:00.

2. B ymoBax BifcyTHocTi ocBimieHHs 3 06:00 mo 08:00 ronuH akTUBHICTB Pi3KO
3pocTae Ta Jgocsarae MakcuManbHoro 3HaueHHs o 08:00 roguni. [loka3sHukK akTUB-
HOCTI HourHaro4H 3 MpoMikKy gacy 08:00-09:00 moctymoBo 3meHmytoThes i 0 21:00
JOCSTAIOTh MiHIMaNbHUX 3Ha4eHb. 3 21:00 aKTUBHICTH OYMHAE PI3KO 3POCTATH.

3. AkTuBHICTH Omuka [TiHUyKa SK 32 YMOB IPUPOTHOTO OCBITICHHS, TaK 1 3a BifI-
CYTHOCTI OCBITJICHHSI Ma€ IUKJIIYHUHN XapaKTep.

4. PUTMIYHICTH PyXOBOi aKTMBHOCTI CIIOCTEPIra€eThCs K B yMOBAX MPUPOIHOTO
oCBiTIEHHS, Tak i B ymoBax TempsBH. 3 00:00 no 16:00 rogun y Omuka [liHuyka
NPUCYTHINM €HIOTeHHUH upKagHuid putM, ripote 3 16:00 mo 22:30 roanH BUsIBIICHA
3aJIeKHICTh PYXOBOi aKTHBHOCTI BiJI OCBITJIIEHHS, TOOTO B IIUX MEXaX PUTM € €K30-
TCHHUM.

Crarrsa Hagivnuta 1o penaxiii 26.10.2021
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HUPKAJHI PUTMU BUYKA INIHYYKA PONTICOLA
CEPHALARGOIDES (PINCHUK, 1976) B IABOPATOPHUX
YMOBAX

Pesrome

Ipo6aema. LupkagHi puTMH JONOMAraloTh OpraHi3My rnependoadard 3MiHH YMOB
HaBKOJIMIITHBOTO CEPE/IOBHUINA Ta aJarTyBaTHCs 0 J000BHX KOJMBAaHb 30BHIIIHIX
¢axropiB. HasiBHICTh TakMX MeXaHI3MiB, sIKi 3a0€311eUyl0Th 3aBYaCHY IiATOTOBKY
OpraHi3my, Ja€ rnepesary B 00poTh0i 3a BikuBaHHsL. J{uHaMiKa OCBITIIEHOCTI — OIUH
3 TOJIOBHMX YMHHHUKIB, 110 BU3HAYAE€ PIBEHb 3POCTaHHS, PO3BUTKY, XapuyBaHHS
OpraHi3amy, OOMiH PEYOBHUH, BIUIMBAE HA TOPMOHAIIbHY aKTHBHICTb.

Meta. MeToro tociikeHHs 0yiio BUBUCHHS IUPKATHUX PUTMIB PyXOBOT aKTHBHOCTI
ouuka [Tinuyka Ponticola cephalargoides (Pinchuk, 1976) B 1abopaTtopHUX yMOBaXx.
MeTtonuxka. 115t BUBYCHHS akTUBHOCTI puO OyJu BiiiOpani ocobunu Onuka [TiHndyka,
cniiiMani B OpechKiil 3aroli Ha BynKy. EKcriepMMEHTH NpPOBOIMIM B aKBapiyMmi
3 JIBOMa BapiaHTaMH OCBITICHHS — MPU MPUPOJHOMY OCBITIICHHI Ta NPH TOBHIN
11J10/1000BI# BiZICYTHOCTI OCBITIIeHHS. BumiproBaHHs akTUBHOCTI pub ikcyBaiu 3a
IHTEepBaJaMHu TPUBAIICTIO | TOJMHA MPOTATOM 5 11i0.

OcHoBHi pe3yabTaru. J[OCTI[KCHHS J03BOJWIO BHSBUTH, [0 AaKTUBHICTh
B TIOCTIMHII TEeMpsIBI B LIJIOMY HHXK4Y€, HDK IIPH IPUPOJAHOMY OCBiTIeHHI. B 060x
BHUIIaJ[KaX MaKCHMaJlbHEe 3HA4Y€HHs PYXOBOI aKTHMBHOCTI MPHIIAJIAE€ HA TEPIIY I10-
soBuHy 100u. Ilpu mpupomHOMY OCBITJICHHI aKTHBHICTH Onuka I[liHuyka mocsrae
MakcuMmaibHOro 3HadeHHs 3 06:00 mo 07:00, npu MOCTIHHIM TeMpsBI aKTHBHICTb
nocsirae makcumymy 3 07:00 mo 08:00 roguuau. BigMiHHICTE B aKTHBHOCTI puO Mik
JIBOMA PEKUMaMH OCBITICHHS HaiO11bmI momitHa 3 16:00 10 22:00 romuH.
BucnoBku. BcTanoBsieHo, 1110 akTHBHICTh Onuka [liHuyKka sik 32 yMOB ITPHUPOHOTO
OCBITJICHHS, TaK 1 3a BIZICYTHOCTI OCBITJICHHS Ma€ nUKIiuHui xapakrep. 3 00:00 no
16:00 ropuH y Onuka [TiHuyka npucyTHIN eHIOTeHHUH IUpKaaHuil puT™, 3 16:00 10
22:30 roguH PUTM € €K30T€HHUM.

Kuarouosi ciioBa: Ponticola cephalargoides; nupkaHi puTMH; pyX0Ba aKTUBHICTb.
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CIRCADE RHYTHMS OF PINCHUK’S GOBY PONTICOLA
CEPHALARGOIDES (PINCHUK, 1976) IN LABORATORY
CONDITIONS

Abstract

Introduction. Circadian rhythms help the body to anticipate changes in
environmental conditions and adapt to the daily fluctuations of external factors. The
presence of such mechanisms, which provide early preparation of the organism,
gives an advantage in the struggle for survival. The dynamics of light is one of
the main factors, which determines the level of growth, development, nutrition,
metabolism, affects hormonal activity.

Aim. The aim of the study was to study the circadian rhythms of motor activity of
Pinchuk’s goby Ponticola cephalargoides (Pinchuk, 1976) in the laboratory.
Methods. To study the activity of the fish individuals of the Pinchuk’s goby caught
in the Gulf of Odesa on a fishing rod were selected. The experiments were performed
in an aquarium with two lighting options — under natural light and in the complete
round-the-clock absence of lighting. Measurements of the fish activity were recorded
at 1 hour intervals for 5 days.

Results. The study revealed that the activity in constant darkness is generally lower
than in the natural light. In both cases, the maximum value of the motor activity
occurs in the first half of the day. Under the natural light, the activity of the Pinchuk’s
goby reaches the maximum value from 06:00 to 07:00, in constant darkness the
activity reaches the maximum from 07:00 to 08:00. The difference in the activity
of the fish between the two lighting modes is most noticeable from 16:00 to 22:00.
Conclusion. It is established that the activity of Pinchuk’s goby is cyclical both
under the natural light conditions and in the absence of light. From 00:00 to 16:00
Pinchuk’s goby has an endogenous circadian rhythm, from 16:00 to 22:30 the
rhythm is exogenous.

Key words: Ponticola cephalargoides; circadian rhythms; motor activity.
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PI3BHOMAHITTS NOXIAHUX BIIJIAJTEHOI I'BPUJIU3 AL
O3UMOI NIIEHUII 3A CTIMKICTIO 1O XBOPOb
TA IHHIUMHU YY) KUHHUMHU O3HAKAMHA

JlocmipKyBanuch HOBI JIiHIT MIIEHMIN BiJl MDKBHIOBHX CXpEllyBaHb, CTOCOBHO
CTIMKOCTI 10 IOIIUPEHNUX XBOPOO Ta IHIIMX O3HAK. BimbIicTs JiHiM Oynu cTilikuMu
JI0 BUJIB IpyKi 3aB/SIKK yCIIIIHIHM iHTpOrpecii uyxunHux Lr, Yr Ta Sr reHiB 3 ycix
JoKepelt, o Opaiy y4yacTh y ribpuausarii. Yactora noeaHaHHS TPYIOBOI CTIHKOCTI
3 BUCOKOIO YPOXXalHICTIO Ta SIKICTIO 3epHa Oyiia Jy’ke HU3bKOI0. YpoXKaliHICTh He KO-
pelttoBaa 3i CTIMKICTIO 10 XBOPOO, 32 BUKIIIOUEHHSIM CTe0I0BOT 1piKi (Rsp = 0,34**)
Ta Cenropiozy R, = —0,23*). HerartnBHa KOpeJsIisi criocTepiraisacss MixX SIKICTIO
Ta BPOXKAMHICTIO 3epHA, MPOTE IMOKA3HUKH SKOCTI IEPEBaYKHO ITO3UTHBHO KOPEJIIO-
B MiX co0oro. BcranoieHo, mio JiHIT MaroTh MOTEHIAN JUIi BUKOPHCTaHHS
B CEJNIEKIIHHUX MMporpamMax Mo/10 CTIHKOCTI 10 XBOpOoO Ha MiBIHI YKpaiHH.

KoarodoBi ci1oBa: mieHuIs; iHTPOrPECHBHI JIiHIT; CTIHKICTB 0 XBOPOO; 1ocyxa; 03-
HaKH; IPOAYKTHBHICTb.

B ocranHi poku ro6ansHi 3MiHHA KIIIMaTy TIPU3BEIIH IO OITyCTEIIOBAHHS MTiBICH-
HUX oOnacTeld YKpaiHH Ta PO3IMIUPEHHS NOCYILIMBOI KIIIMAaTHYHOI 30HH Ha MIiBHIY.
CepenHs KibKICTh OMaiiB y KBiTHI Ta TpaBHI B Opechbkiil oOnacti Oyna 3adikco-
BaHa HWX4e HOpMHU mpoTsiroM 10 3 ocranHix 20 pokiB [46]. 3MeHIIEHHS KiTbKOC-
Ti ONaiB CIpHSE MOIUPEHHIO OCHOBHHX XBOPOO O3MMOI MINEHHWI Ta 301IbIIyE
BTpaTH BPOXKAr0, CIPUYNHEHI IIUMHA XBOpOOaMu Ta Tocyxoro [45, 47]. [linBumenHs
TeMIepaTypH, 0COOIMBO B3UMKY, MTOCHITIOE €BOJIOIII0 0araThbOX IMaTOreHiB, YacTi-
1€ 3’sBJISIOTHCS] HOBi O1IbII arpecuBHi Ta BIpyJCHTHI pacH, sIKi JONal0Th CTIHKICTH
icHytouux coptiB [24, 47, 49]. 3anobiranHsi pyiiHIBHOMY BIUIMBY XBOPOO Ha BpO-
JKAMHICTD 3aJIC)KHUTh BiJI [TOSIBM HOBUX JIOHOPIB, SIKI HECYTh T'€HU CTiiikocTi [13, 14],

© I.1. Mormuuii, T.T1. Hapran, M. 1O. Hakoneunnii, C.I1. JIudpenko, O.O. MonoxdyeHkoBa,
JI. T. Mimenxo, 2021 51
Llst crarTsa Binkputoro pocryny Ha ymoax CC BY-NC 4.0



ISSN 2077-1746. Bicuuk OHY. Bionoris. 2021. T. 26, Bu. 2(49)

a PO3IIOBCIOIKECHHS CTIMKMX COPTIB 3MEHIIY€E 3a0pyIHEeHHs Oioc(epH NecTUIIIaMH
Ta NPOAYKTaMHU IX po3namy.

[HTpOTrpecHBHI JiHIT, CTBOPEHI HA OCHOBI MIXKBHJIOBUX CXPEIIyBaHb MiXk Cydac-
HUMH BHCOKOINPOAYKTMBHUMH MICLEBUMH COPTaMU Ta HNEPBUHHUMH IXKepellaMU
YY)KUHHOI MIHITUBOCTI Pi3HOTO ITOXO/KEHHS, MOXYTh OyTH IIHHUMH IOHOpaMHU
CTiliKoCTI 5K 710 XBopoO [25, 29, 33], Tak i no mocyxu [23]. B 3B’s13Ky 3 IUM METOrO
JaHoi pobotu Oyno BUBYCHHS! (PEHOTHIIOBOTO PI3HOMAHITTA HOBHUX JIHIHM MILCHHMLI,
OTPUMAHHMX BiJ| CKJIATHUX MIXXBUJOBUX TIOPUIIB 1 iX OEKPOCIB, Y BITHOIICHHI CTil-
KOCTI /IO TIOIIMPEHUX XBOPOO 1 MOCYXH, IPOTYKTUBHOCTI 1 1HIIUX BaKJIMBUX CUIb-
CHKOT'OCIIOJAPChKUX O3HAK.

Marepiaau i MeTOTH TOCTiTKeHHS

Copmu ma ninii’ nuwenuyi. PocTuHAMN Marepian BKIOYaB 78 JiHIN MIIEHUI
M’SKO1 PI3HHUX TTOKOJIiHB, CTYIICHIB HACHYCHHS Ta ITOXOKCHHS, a TAKOXK JBa COPTH
CTaH/aPTH IS APUTHOTO KIIMaTHYHOTO 1osicy (AHToHiBKa Ta KysutbHuK). JliHii Oymu
OTpUMaHi HUIAXOM BigaajneHoi riopuamsanii xinbkox coptis cenekuii CI'T-HIITHC
(Onecbka 267, Ansbarpoc, Censiaka, KysibHuk, ['ypT Ta iH.) 3 KOJEKIIHHUM 3pas3-
koM H74/90-245, TproMa opuriHaibHUMHU iHTporpecuBHUMH JtiHisMu (E200/97-2,
592PH16 Tta E214/09-1) Ta m’stema amdimnoinamu (AJl Kuposa, ES4, ES17,
ES20 ta ES25), orpumanumu 3a y4acti Aegilops tauschii Coss. Kinpka miniif Oyino
OTPUMAHO 3a y4acTi copTy BireH, CTBOpEHOro HUIAXOM TiOpHUIU3allii 3 MIIEHHIHO-
eniMmycHuM amdimnoinom Elytricum fertile [17], abo miciist 3aKJII0YHOTO CXpeIyBaH-
Hs1 OekpocoBaHUX TiOpuiB 3 yiHier0 MATL, sika Mae MOnU(IKOBaHY TPAHCIOKAIIIIO
IBL.IRS_ Ha reneTnunoMy Tii sporo copry Pavon 76 [36]. Ilpu ubomy mupoxo
PO3MOBCIOMPKCHUH B MUHYJIOMY COpPT iHCTUTYTY Oziechbka 267 HaliuacTiiie BUKOpHC-
TOBYBABCS Y CKIIATHUX CXPEITyBaHHIX Y POJIi peKypeHTHOI hopmu (Tadm. 1).

3pazok H74/90-245 crBopennii y JloOpymKaHCHKOMY CUTECHKOTOCIOAAPCHKOMY
incrutyTti-I'enepan Tomeso (konmuiuHiil [HCTUTYT mmeHuni Ta coHsmHuUKY, bonira-
pist) Bix cxpeuryBanus Tom Pouce Blanc / AD(T. timopheevii Zhuk.-Ae. tauschii ssp.
strangulata) // Aspopa /3/ Rusalka [19, 48]. V¥ HamioHaJibHOMY IIEHTPI TeHETUYHUX
pecypciB pocnuH Ykpainu (HLUI'PPY) Inctutyty pocamaanursa iMm. B. 5. FOp’eBa
HAAH (XapkiB, Ykpaina) BiH iHTpomyKoBaHHH 1111 HoMepoM [U029995.

Bapto 3a3naunTn, mo A/l XKuposa (reHomHa hopmyna A"GD) OyB cTBOpeHMIA
1.0.1. E.I". )KupoBum B KpacHomapcbkoMy HayKOBO-I0CITITHOMY iHCTUTYTI CLITbCHKO-
ro rocniopapetsa (Pocis) nusixom cxpeuryBanus 7. militinae Zhuk. et Migusch. / Ae.
tauschii, sx 1 T. miguschovae Zhir. [6]. OOuaBi JiHii oqHAKOBI 32 MOP(HOIOTTUHUMHU
03HAaKaMU Ta MapaMeTpamu CTIMKOCTI 10 XBOpoO, ane 7. miguschovae Konocuiach
Ha 4-5 muiB mizHime, HiXk AJl )Kuposa, Oyia TpoXu HIDKIOO 1 Majga KPYITHIIII 3ep-
Ha. B HII'PPY Bonm BinpizHsroThes KaramoxxHuMu Homepamu (Ne UA0500015 Tta
UA0500016, Bignosiguo) [21]. Kpim Toro, Ham He Bhajocs OTpUMaTH riOpuau
Opnecwka 267 / T. miguschovae, na Binminy Big Onecvka 267 / A/l Kuposa, a ribpu-
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Tabmuus 1
PoxoBin, TMn Ta 4y:KMHHI 03HAKHU y 78 iHTpOrpecHBHUX JIiHili 03MMoOi MIeHnNi,
nepeJaHuX 10 KOHTPOJIBLHOro po3cagHuka 2019 poxy

Ponogin " Osuaku? K;:f;" Tun® ﬂl:gf{';)
On.267 / Al Kuposa // On.267*1° Hg 1 NIL | [6,21]
On.267 / H74/90-245 // On.267*12 /3/ MA1 Pm Lr Sr 2 AIL | [19, 36]

Kysumpauk /4/ On. 267 / H74/90-245
// On.267** /3/ Censnka
Kysumbauk /4/ On.267 / H74/90-245

Pm LrYr Sr 16 AIL | [19, 48]

// Om.267** /3/ Censnka /5/ 3mina (abo Lr Sr 9 AIL [13’8?6’
Baraxok, abo MA1)
_ %10
Om.267 / E200/97-2 // On.267*1° /3/ LrYrSr 4 AIL | 38, 15]
KysinbHuk
Censnxa/ES4 F, // On.267 PmLrYrIw 1 PIL [41]
Cenanxa / ES17 F, // On.267 (abo Censinka)
/3/ Bopsiii (abo ['ypr, abo 3mina, abo Lr Sr Pc 15 PIL [41]
Baraxok, abo Censinka)
Censaka / ES20 F. // On.267 (abo CensiHka) Pm Lr YT Hg 4 PIL [41]
2 Bg Iw Pc
Cenanxa / ES20 F, // On.267 (abo Censinka)
/3/ Baraxok (abo 3miHa, abo BireH, abo Pm Lr¥r Sr 8 PIL [41]
Bg Iw Pc
ITonsxa)
Cenanxa / ES25 F, // Ans6arpoc (abo Pm Lr Yr Sr 3 PIL [41]
CensHKa) Hg Pc
Censnka / ES25 F ) // Ansbarpoc /3/ 3mina Lr 3 PIL [41]
592PH16 / Menonis // MyapicTb LrHI_ 1 AIL [27]
E21v4/.09_1 / bopgiii (abo I'ypr) // T'ypt (abo Pm Lr Yr Sr 4 ALL [18]
JKaiiBip)
E214/09-1 / T'ypr*? // Baraxok (abo Biren) Lr 4 AIL [18]
Biren / On.267 // Censinka LrYrSr 2 BL [17]
Biren / Mynpicts // Ulenpicts /3/ Hachara LrYr Sr 1 BL [17]

D Jlskepena uy>KMHHOI MiHJMBOCTI BHineHO xupHUM mpudrom: AJl FKupoa — AD(T. militinael/Ae. tauschii);
H74/90-245 — xonekuiitauii 3pa3zok (Tom Pouce Blanc/AD(T. timopheevii-Ae. tauschii ssp. strangulata)//ABpopa/3/
Rusalka; E200/97-2, H242/97-1 i E125/03 — nepBunHi inTporpecusHi JiHii (Triticale(8x) AA825/T. durum Yopuo-
Mop//H74/90-245); ES4 (CIGM87.2775), ES17 (CIGM87.2760), ES20 (CIGM87.2761) Ta ES25 (CIGM86.942) —
enitHi iHiT cunTetnyHol muenuui 3 CIMMYT: 7. durum Altar 84/3paszku Ae. tauschii WX193, WX220, WX221 ta
WX224, simnosinno; 592PH16 — CSphlb/E125/03//CSphlb; E214/09-1 — moxpaiieHa iHTpOrpecHBHA JIiHis
(H242/97-1/01.267" // KystibHuk). [lepiue cxpeiyBaHHs — /, Ipyre CXpellyBaHHs — //, TpeTe i GLIbIe CXpelyBaH-
Hs — /3/, /4/. MarepuHchKka (GopMa MUILETHCS 10 KOCOT PUCOUYKH. 3aIliItoBaueM Moxke OyTH CKJIaJHUN ridopua, BiH
MHIIETHCS MICIs JPYrol pUCOYKU. BekpocH OJHUM 1 THM K€ COPTOM ITO3HAYCHI BEPXHIM IHIEKCOM IICJIS 3iPOYUKH.
Camosanunenns — F,.

? Hg — omyIieHHs KOJOCKOBOI JTyckn; Bg — kopuuneBwuii komoc; Pe — anrorianosa comomuna; Iw — BifcyTHiCTh
BOCKOBOTO HanboTy; HI, = — omymieHHs HUKHBOT TOBEpXHi JUCTKOBOT MulacTunkW; Pm, L, Yr, Sr — pisnuii pisennb
CTIHKOCTI BIAMOBIHO /10 OOPOIIHKUCTOI POCH, JIUCTKOBOT, XKOBTOI Ta cTEOI0BOI ipiKi.

3 NIL — maibxe i3orerna midis, PIL — mpuMituBHa inTporpecusna minist, AIL — nokpaiiena iHTpOrpecuBHa JiHis,
BL — cenekuiiina miHis.

9 JlocniuKeHHsl, 110 MOBIIOMIISE PO CTATYC, POJOBI/ UM KOMOIHALIIIO CXPELIyBaHHSI 38 yYaCTIO YyKUHHUX JKEPEIl.
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I BT 00EpHEHHX CXpELLyBaHb 3arMHYJIH Micys AeKiabKkox 6expocis Big LIMC. Emit-
Hi cunrernyuni (ES) ninii (7. durum Desft. Altar 84/ 3paszku Ae. tauschii, ABD) Oynu
ctBoperi B CIMMYT (Mexkcuka) [42, 43] 1 orpumani Bix wi. kop-a O.1. Pubanku
[41]. 3a miTepaTypHIMH Ta HAIIMMHU MTOTIEPEIHIMHA TaHUMH, yCi BUX1THI GOpMHU Ma-
FOTh BUCOKY CTiHKICTB /10 OOPOITHHCTOI POCH, TUCTKOBOT, )KOBTOI Ta CTEOJIOBOI 1pKi.

Bech excniepumenTanbHuil Marepian OyB oTpuManuii metogom Pedigree BHacIi-
JIOK Oe3lepepBHUX 1HIUBIAYyalbHUX AOOOPIB, MOYMHAIOYM 3 MEPIIOTO MOKOIIHHS,
IO PO3IIEIUTIOEThCS. [10pHUIHI MOMy sl MPOHIIIM CKPHHIHT HA TIPUPOAHOMY Ta
mTy9HOMY (POHI TOCITIPKEHUX 3aXBOPIOBaHb. ENiTHI pocnuan BigOupanu 3a HasB-
HICTIO CTIHKOCTI JO XBOPOO Ta Uy>)KHHHUX MOPQOJIOTIYHUX O3HAK SIK MPU OEKPOCY-
BaHHI, TaK 1 MicJsl KOOKHOTO camo3arieHHs. [lpu BuinenHi niHiii ocobnmBa yBara
OpUALIsIIacs X KOHCTaHTHOCTI SIK 32 OKPEMHMH O3HaKaMH, 30KpeMa UyKUHHUMH
(Tabm. 1), Tak i 3a IX KOMILIEKCOM.

Tonvosi excnepumenmu. [1oab0BI €KCIEPUMEHTH MPOBOAMIMCH HA JTOCIIIHUX
nmonsx CI'T-HIIHC npotsarom nBox ce3oniB (2018—19 ta 2019-20 pp.). Herans-
Ha METOJIWKa BUPOIIYBAaHHS POCIHWH HABOJAWTHCA y TOmepenHii myomikamii [18].
CrilikicTh 10 MOIIMPEHUX 3aXBOPIOBAHb BHMBYAJIM B YMOBAaX NPUPOJHMX iHGEK-
uiitaux (oHiB B KOHTposnbHOMY po3caanuky (KP), na mpoBokauiitnomy ¢oni B iH-
(exiiHOMY PO3CaIHUKY, a TAKOX IIiJI 4YaC CTBOPEHHS JIiHIH — B I[IJIOMY HPOTSTOM
20162020 pokiB. JlocmiKyBaau CIPUUHATINBICTS JTOPOCIUX POCIHH 10 TaKHX
XBOP00: OoporrHuCTOI pocH (Blumeria graminis (DC) Speer f. sp. tritici March.),
TucTKOBOI (Puccinia triticina Erikss. & Henn.), crebnoBoi (Puccinia graminis sp.
tritici Erikss. & Henn.) ta sxoBT0i (Puccinia striiformis West.) ipxi, centopiosy miie-
Hui (Septoria tritici Rob. ex Desm.). Onnak Ha mrydyHoMy iHdexuiitHomy ¢oHi
OIIIHIOBAJIX JIUIIIE CTIMKICTh JI0 JINCTKOBOI Ta CTeOIOBOT ipiki. PacoBwmii ckiaj BB
ipoKi, cTajil Ta METOJMKA IHOKYJISLIT JeTalbHO HaBeACHI B poOoTi [1].

VYpakeHHsI TOPOCITUX POCITHH yCiMa IMaTOreHaMH OIIHIOBAJIM OXHOMAHITHO 3a
JoromMororo 9-6anpHOI yHi(ikoBaHOT iHTerpoBanoi mikamu oriHok PEB [1], e 1 =
Jy’Ke COpUHHATINBI, a 9 = imyHHI. Lle 103Bossie 00UMCIIOBAaTH pE3yNbTaTH OLIHOK 3a
JIOTIOMOTOI0 3araJIbHONPUHHATHX METOIB cTaTUCTHKH [4]. JlaHa mikana 6azyeThbes
Ha Moau(iKOBaHIN 3arajbHOBXKHMBaHIN OabHIM mmiKaii oriHok Caapi ta [IpeckorTa
[44], nuime peaxiiii pOCIHH BUpaskeHi y 3BOPOTHOMY HATPAMKY. 1i 0coOIUBicTIO €
IpsiMa BIATIOBITHICTh HAPOCTAHHSI CTIHKOCTI TOPOCTUX POCIUH JI0 XBOPOOH 301J7Tb-
MICHHIO TIOAUTIOK IITKAJIH, IO CHPOIIYE THTEPIPETAIiI0 KOPEIAIiHHIX 3B’ SI3KiB MK
CTIMKICTIO Ta IHINMMHU O03HaKaMH. PITOMATONIOrYHY OLIHKY IPOBOIWIHN Y (a3i Mak-
CHUMaJIbHOTO PO3BUTKY 3aXBOPIOBAHHSI, sIKa KOJIMBAJIACs Bifl MOYATKy KOJOCIHHS JUIS
OOPOIIHUCTOT POCH, 10 PAHHBOI MOJIOUHOT CTUIVIOCTI JUIsl CENTOPiO3Y, JIMCTKOBOT Ta
YKOBTOI 1p3Ki, Ta BOCKOBOI-pPaHHBOT TOBHOT CTHIJIOCTI JIst CT€OI0BOI 1p3Ki, BiOBII-
HO (TaoI. 2).

Tocyxocmitikicms ma aabopamopni memoou. Ce3oH 2019 poky xapakrepuzy-
BaBCsl SIK MOCYIUTMBUH [46], X04a 3aranbHa KiJIbKICTb ONaIiB y BETCTaTUBHOMY Ce-
30HI craHoBmiaa 172 MM. MakcumanbHa KibKicTh onaaiB y 2019 poui Oyna 3adik-
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COBaHa B CiuHI — 55 MM, OT)Ke, HaBECH1 y IpYHTi OyJI0 JOCTaTHHO BOJOTHU AJISI pOCTY
Ta PO3BUTKY pOCiMH mieHuni. HaBnaku, npotsrom 3umu 2020 poKy BHIANIO JTyKe
MaJIo oma/iB (3arayoM 26 MM OMaiB y pi3Hi Mepioan 3uMHu). bibie Toro, mpakTHy-
HO He OyJI0 MPOXYKTUBHUX omaiB HaBecHi 2020 p. OTxe, iIHACKC MOCYXOCTIHKOCTI
OyB po3paxoBaHUi, y BiAMOBIAHOCTI 3 [22], Ik 9acTKa BPOXKAIO B YMOBax rocTpoi
nocyxu (y 2020 p.) BiTHOCHO BpOXalHOCTI B yMOBaxX MOPIBHAHO KPAIIOTO ILI0/0
omajis ce30Hy y 2019 p.

Bwmict Oinka BU3HAuYanu y IUJIBHO3MENIEHOMY OopormnHi 3a MetonoMm Kenba-
as [32] va npunaai Kjeltec-Auto 1030 («<FOSSy, IllBewist), a Macy TUCSAYl 36pHUH
(MT3) — y 3pa3kax, ofepKaHuX Biapasy Iicis KoMOaitHa, 3a CTAHIAPTHOIO METOMIN-
xoro (JICTY 4138-2002) [5]. ¥ Tux e 3pa3kax BuMiproBaiu Hatypy. LllinbHicTh
OopolIHa BU3HAYAIN y THX HOTO 3pa3Kax, siKi TOTyBalH JJisl BU3HAUECHHS BMICTy OifI-
ka. [Ipu go6opi JiHii 3 BUCOKMM BMiCTOM OiJIKa pO3paxoByBajl JOAATKOBI KpUTEPil
OinmkoBocTi: «30ip Oinka 3 onuHHMII TIoHI» [1/Ta] = («YpOoKaiHICTh CyXOTO 3epHa»,
1/ra X «Bwmict Oika B 3epHi»,%) / 100% 1 « AOcomtoTHHIA BMICT OijTKa B IepepaxyH-
ky Ha 1000 3eprum» [r] = («MT3», T X «Bwmict 6imka»,%) / 100%, sx y [8, 40]. Ix
BHUKOPHMCTaHHS JO3BOJINTh YAaCTKOBO YCYHYTH JAMCIEPCiI0 O3HAKM BMICT Oinka, 3y-
MOBJICHY OCOONMBOCTSMH aHATOMIYHOI CTPYKTYpH 3€pHIBKH (HalpHKJaa, 3MOpIL-
KyBarTiCTIO 3epHa) a00 HHM3BKOIO MPOAYKTUBHICTIO JiHiH. [lo3HaueHHsT XBOpoO Ta
MOP(HOJIOTIYHHUX 03HAK Y TAOJIUIIAX Ta TEKCTI MOJaHO BIAMOBIAHO 10 Mi>KHAPOIHOTO
KaTaJory TeHHUX CHMBOJIIB MIIIeHUTT [37].

Cmamucmuynuii avaniz. JlaHi omparbOBYBalid 32 JOTIOMOTOI0 JHUCIEPCIHHOTO
Ta KopelrilliiiHoro ananisy. F' kpurepiit @imepa, HCP . Ta craHnapTHe BiAXUICH-
Hs (SD) BUKOPHCTOBYBAJIMCH JJIsl IOPIBHSHHS CEPEHIX 3HAYECHB, TAKOXK K CEpeIHi
3Ha4eHHs (M), cranapTHi BiaxwieHHs (SD) Ta mexi Bapiattii (L)) — st onucy po3-
noziniB. KoedimienT niniitnoi kopensiuii (7 [lipcona) 11 KiTbKiCHUX OI[IHOK Ta He-
napamMeTpuYHUi KoedilieHT (R, Criipmena) Juist 6anbHUX OIIHOK PO3PaxXOBYBAIUCH
BHUXOJSTYH 13 3HAUYCHb O3HAK, CIIILHUX I KOKHOI JTiHii. J[JI CrIpoIeHHsT BUKIIATY
Marepiany B TaONHWIAX Ta TEKCTi CTATTI HaBeneHI yHi(piKoBaHI 3aralbHONPUNWHSATI
[IO3HAYEHHSI CTYICHS 3HAYYIIOCTI BU3HAYCHUX HaMU a0 B3ATHX 3 JITEpaTypH Mo-
Ka3HUKIB, KpUTepiiB Ta koedimieHTiB: *, ** Ta *** — piporigni npu 0,05, 0,01 Ta
0,001 piBHI 3HAUYIIOCTI, BiJIIIOBIJIHO.

Pe3yabTaTu aocaiizkeHHs

BinbicTs niHii Oynu CTIMKUMHU 10 BUIIB ipiKi 3 cepeIHIM TOKa3HIUKOM CTiHKOCTI
5,0-5,9 6ana (Tabx. 2). Lle moB’s3aH0 3 YCHILIHOIO IHTPOTPECIEI0 YyKUHHUX L7, Y7
Ta Sr IeHIB 3 yCiX JpKepel, 3aydeHuX 10 riopuau3arii. Bucoka tpuBaia CTiHKICTh
0 CcTeOJIOBOT ipyKi CImocTepirajacsi HacaMIepel cepell TMOXiTHUX KOJEKIIIHHOTO
3pazka H74/90-245 3 bonrapii. Binpa3y Bapro 3a3Ha4uTH, IO J0 MOXiTHUX 3pa3-
ka H74/90-245 BigHOCATBCS TaKOXK MOKPAIEH] IHTPOTPECUBHI JIiHI1, oJiepkKaHi Bij
cxpellyBaHb 3 Buxiguumu niHissmu E200/97-2, 592PH16 ta E214/09-1 (Tabm. 1).
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VY nepBuHHUX iHTporpecuBHux miHii (E200/97-2, E125/03 ta H242/97-1, Biano-
BiJTHO), IKi CIIyTyBajJM JDKEepeJIaMH CTIHKOCTI B LMX KOMOiHALIsAX, 3a JOTOMOTO0
enekTpodopesy 3amacHuxX OiKiB Oysia BUSBICHA MIICHUYHO-KUTHS TPAHCIIOKAIIs
(IDKT) 1BL.1RS tumy ABpopa Bix 3pazka H74/90-245 [15, 16]. Lsg Tpancmokartis,
MOYKJIMBO, TIepenaiacs iXHiM HamajakaMm — MOKpalieHnM TiHisM. Bimomo [37], mo
1RS mneue miei [IDKT nece rennnii komruieke Lr26/Sr31/Yr9/PmS. Xova edexTus-
HICTh IIMX TEHIB CTIMKOCTI YaCTKOBO ITO/I0JIaHA BHACIIIOK MOSIBH HOBUX Pac Mmarore-
HiB, TeH Sr31 noci BBaxkaeTbes e(peKTUBHUM B YKpaiHi [1, 25].

Tabmurs 2
CriiikicTh iHTpPOrpecuBHMX JIiHil, epeJaHnX 10 KOHTPOJIbHOTO PO3CaHUKA,
J10 MOIIUPEHUX 3aXBOPIOBaHb, iX ypPoKaiiHicTh Ta Kopeasuii Mixk o3Hakamu, 2019 p.

(N=82)"
& % JiiHiii 3 peakuiero (0am)
S IMapamerpu cTaTncTHKH ¥
§. CnpuiiHITINBHX Criiikux
4]
| 122 34 5 7 | 89 M SD v | R, F)
o | 24 | 463 | 268 | 232 | 12 | 46 | 133 (422’& 0,08
(67,0091 (65,3) | (66,1) | (71,8) | (42,0) | (67,0) | (8.,6) ]1 ’9) (0,95)
24 | 366 | 122 | 622 | 73 20,05
Ll 616 | L | s | 67.0) | 655 | | MO F8 053
24 | 500 | 85 | 390 20,01
Yol 64.0) | 67.4) | ©664) | 67.1)| - 001 1200 27T 014
37 | 256 | 61 | 378 | 268 .
U136 | €63 | @49 | a4 | ey | >0 | LS 2SI
12 | 939 | 49 20,23%
SO 1 613) | 675 | 36 | T | T | 36060125 o)

" N — KinbKicTh iHTPOTpECHBHHUX TiHiil.

? Pm, Lr, Yr, Sr, Stb — criiikicTs, BifoBinHO, 10 GOPOLIHICTOT POCH, JTHCTKOBOI, JKOBTOI i CTE6I0BOT
ipKi Ta cenTopiosy.

9 M — cepeliHe 3HAYECHHS O3HAKM MO JiHIsNX, SD — crangaprae Biaxuienns, LV — mexi Bapiaii (min-
max), Ry — HenmapamerpuuHi xoedinienTn xopemsii Cripmena aist 6anbHUX owiHOK, F — kpurtepiit
Oirrrepa (1151 TPYIyBaHHS JIiHIN y BIAMOBIAHI Kitacy 3a akTopoM CTIHKOCTI 10 XBopoO), * Ta ** — Bipo-
rigao nipu 0,05 Ta 0,01.

4B ny)Kkax BKazaHa ypoxkaiHiCTb JiHil (1/ra).

OjiHaK NOCATHYTHH piBeHb cTilikocTi (7—8 OaliB) HE MOke OyTH 3yMOBIICHHIA
nuute onuiero IDKT. MimMoBipHO, 110 Okpemi edeKTHBHI S FeHH MOXOMSTh BiX aM-
¢imnoina AD(T. timopheevii-Ae. tauschii), sKuii BXOAUTH IO POJOBOIY 3pasKa
H74/90-245 [19, 48] (tabmn. 1). CTBOpeHHsS Marepiaidy 3 TaKUM THIIOM CTifiKoc-
Ti — 1Ie BUHATKOBHUH ycmix, 00 came cTeOoBa ipka Tenep MpeacTaBlIeHa CaMUMH
BIpYJICHTHUMH PacaMH 1 CKJIaJla€ HAWOUIbIIY 3arpo3y JUIs MIISHUI Y OaraThox pe-
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rionax cBity [47]. Cepen noxiznux am¢imioinis 3a y4actio Ae. tauschii Taxi nainii
3yCTpivajucs JyKe Piiko; OiMbIICTh JiHIN CTIMKUX 0 cTeONOBOI ipki Ha cTafil
MOJIOUHOT 3pistocTi (7—8 6altiB), TOCTYIIOBO BTpAavYaId CTIHKICTE ITO Mipi JO3piBaHHS
3epHa 3 OIiHKOoI 2—4 Oanu.

Jlume KinbKa JIiHIH BUSIBHIIM CTIHKICTB JO OOPOIIHUCTOI pocH, 1 IX OLliHKa 3aJie-
Kasa BiJ morogHux yMmoB. JKojiHa 3 mpoaHali30BaHUX JIiHIH HE Majia TOJIEPaHTHOCTI
JI0 CenTopiosdy; HaMKpalli JiHii MoKa3ajin MOMIpHY CHPUAHATAMBICTE (4—5 OaniB)
Ha piBHI craHmaprtiB. Lle cynepeunts miteparypuum mpanuM [33], ne cepem iHTpoO-
TPECUBHUX JIiHIA CITOCTEpiragacs BUCOKA CTIHKICTh O CENMTOPiO3HOT TUIIMHCTOCTI
mictst B ymoBax Jlicocteny Ykpainu. biMonanbHICTh pO3MOiTy JiHIN 32 peakili-
€10 Ha YPa)XCHHS BCiMa ip»KaCTUMHM 3aXBOPIOBAHHSMH CBIIYHUTH PO ACTEPMiHAILIiIO
03HAYCHOI CTIKNKOCTI TOJIOBHUMH T'eHamu. HaBnaku, yHIMOAaNbHUI PO3MOMALN CTil-
KOCTi 10 OOPOIITHUCTOT POCH Ta CENTOPiO3y 3 BHCOKOI YaCTKOK MPOMDKHUX OajiB
Ta HU3bKUMH 3HAYCHHSAMH CTAHIAPTHOTO BIAXMICHHS (Tab. 2) CBITYUTH Ha KOPHUCTH
i1 moJyireHHo1 JeTepMiHaIii, 3yMOBJIEHOT MO3UTUBHOIO TPAHCTPECIEI0 BiJl HE3HAYHHIX
JoKepel crifikocTi. Taki 03HaKH, Ha BIIMIHY Bijl CTIHKOCTI JI0 BUJIIB 1pKi, SIK IIPABUIIO
Ba)KKO IEpeIaTh MOTOMKAM HIJISIXOM CXPEIyBaHb.

AHali3 ypoKaiHOCTi IPOAEMOHCTPYBaB, 10 03HAKH BUCOKOI CTIHKOCTI 0 XBO-
P00, SIK IPaBUIIO, CYIPOBOUKYIOTHCSI HU3BKOIO YPOXKAWHICTIO, 3HIKEHUM BMiCTOM
Oinka abo mpiOHMM 3epHOM, 3a0€3MeUyI0un, TAKUM YMHOM, KPUBOIHIHHUI 3B’ 130K
MiX CTIMKICTIO Ta CeJCeKIIHHUMH O3HaKam#u (Tadi. 2). Bee x KijbKa JiHiH 3 BUCO-
koto MT3 abo BmicToM Ginka 30epiraiu HaOlp LINbOBUX O3HAK TPYIOBOI CTIHKOCTI
1 IepeBUILYBaJIH CTAaHIAPTH 32 OKPEMHMH arpoHOMIYHUMHU O3HaKaMu abo iX KOMII-
nexcoM. [Ipote, yactora moegHaHHS rPyNOBOI CTIMKOCTI Ta BUCOKOT BPOXKAalHHOCTI Ta
SIKOCTI 3epHa OyJa TykKe HU3BKOIO.

O3Haky CTIMKOCTI HE KOPETIOBAJIH 3 AATOI0 KOJOCIHHSA, BUCOTOIO POCIHH (KpiM
crebmoBoi ipxi, R =—0,33*) Ta BmicTom Oinka (tabu. 3). TlokasHukn BpokaitHOCT
HE KOPEJIOBAIH 31 CTIHKICTIO /10 OOPOLIHUCTOT POCH, JIMCTKOBOT Ta KOBTOT ipXKi, Oue-
BUHO, Yepe3 KPUBU3HY 3B’ s13KiB (Talum. 2). Jluiie Kopessis MK BpOXKaWHICTIO Ta
CTIMKICTIO 710 cTeOI0BOI ipKi OyiTa ITO3UTUBHOKO, X04a 1 HU3LKOFO (RXP=O,34**), MOX-
JIUBO, Yepe3 MO3UTHBHUN BILTUB TpaHciokamii 1BL.1RS Ha 006unsi oznaku. O4ueBu-
HO TCHeTUYIHUH (OH JCSKUX IHTPOTPECUBHUX JIiHIN, MOXiTHUX 3pa3ka H74/90-245,
OyB CIPUSITIIMBUM 15 TeHepyBaHHsI To3uTHBHOTO eekty [TKT sik Ha BpoxKaiHICTb,
TaK 1 Ha ajanTatuBHi o3Haku Ha [liBnHI Ykpainu, a Takox Ha 3aarHicTh [DKT koMm-
OiHyBaTHCA 3 HIIMMH T'eHaMH cTiliKocTi. HaBmaku, Kopensiist Mixk ypokaiHICTIO
Ta CTIMKICTIO IO CENTOpio3y Oyna ci1abo HEeraTUBHOO R = —0,23*. MT3 nokazana
HU3bKY, ajie BipOTiAHY KOPEJIAIIIo 31 CTIHKICTIO 10 OOPOITHUCTOT pocH (Rsp=0,3 1#%),
crebmnoBoi ipxi (R = —0,26) ta cerrropiosy (R =0,31**). Kpim Toro, CTiiiKicTh 10
cTeOoBOT ipKi KOopeltoBaa 3i 300poM Oiika (RSFIO,37***), HATYpPOIO (Rsp=0,55***),
00’emom THCs4I 3epHUH (R, = —0,51%**) Ta minpHicTio Gopourna (R = — 0,46**%).
OcrtanHe Moxe OyTH HACJIIJKOM HEraTHBHOTO BILTMBY TpaHciokauii 1 BL.1RS.
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Tabnuns 3
Kopensauii mizk cTiliKicTIO 10 XBOP00 Ta KiTbKiCHUMH 03HAKAMH iHTPOrpeCUBHUX
JIiHill B KOHTPOJbHOMY po3cagHuKy, 2019 p. (/V=82)

IIapu o3nak (R‘_p)

. Abc. BMicT Hlinb-
C.T iii- | Jlara Bucora BwmicT | 0Oinka Ha 30ip HicTh
KicTh | KOJIO- MT3 oT3 . . Harypa

. pocauH oinka | 1000 3ep- | Oiaka 00-
a0 | cinns
HUH poIIHa

Pm |-0,12| -005 |031**| 019 | 006 | 021 005 | 016 | 004

Lr |-0,03| 0,01 -0,03 -0,03 0,11 0,02 -0,01 -0,02 0,15

Yr | 0,01 | 0,10 0,05 0,04 0,16 0,12 -0,02 -0,02 -0,09

Sr | 0,14 | -0,33%* | -0,26* | -0,51*** | 0,14 -0,07  0,37##%| 0,55%*%* |-0,46%**

Stb | 0,18 | 0,06 |0,33**| 0,38*%** | 0,10 0,27* -0,22*% | -0,17 0,01

DMT3 — maca tucstyi 3epaun, OT3 — 06’ em THCs Yl 3epHUH *, ** | *** _ BiporiqHO npu piBHI 3HATYIIOCTI
p <0,05,<0,01 1 <0,001, BixnosizxHo.

Bwmict Oinka HeraTMBHO KOpEINIOBaB i3 ypoxaeMm 3epHa (1= —0,45%**), onHak,
BUSIBIICHO KuTbka JiHiNM [Hampukian, AIL379/18 abo AIL96PHI18 (KysmbHuk /4/
On.267 / H74/90-245 // On.267™ /3/ Censuka /5/ 3mMina)] 3 BACOKUMHU 3HAYCHHSIMHU
000x 03HaK. HerarueHa KOpeJIsIlisl CIIOCTEpiraiacs TaKoK MiXk 1HITUMH ITOKa3HHUKa-
MU SIKOCTI Ta BPOXKAWHICTIO 3epHA, TIPOTE TOKA3HUKH SIKOCTI IMTePEBAKHO ITO3UTHBHO
KOPEITIOBAIIN Mi’K COO0I0, 32 BHHATKOM Tap — HaTypa-00’em 1000 3epHUH Ta HaTypa-
HIUTBHICT OoporHa (Tadm. 4).

Tabmuusg 4
Kopensauii mizk KiIbKiCHIMH 03HAKAMH IHTPOrPeCUBHUX JIiHii
B KOHTPOJILHOMY PO3cagHHKY, 2019 p. (N=82)
Osmaku Aaraxo- | Bucora | Vpomaii- | pypan | o130 | Harypa | BMICT
JIOCIHHS pocnH HICTH OlIKa
Bucora pociaun -0,19
YpoxaifHiCTh 0,14 -0,49%**
MT3 -0,10 0,25% -0,23*
oT3 -0,11 0,29%** -0,29%%* 0,85%**
Harypa 0,03 -0,14 -0,18 0,07 -0,47%%*
Bwmicr Ginka -0,06 0,35%*% | -0,45%%* 0,21 0,02 0,32%x
Wiericrs -0,21 0,26* -0,23% | 028*% | 038*** | 028 | -0,10
OoporrHa

DMT3 — maca tucsai 3epuun, OT3 — 06’em Tucsui 3epuun. *, ** *** _ giporigHo mpu piBHi
3nauymocTi p <0,05, <0,01 i <0,001, BianoBiaHO.
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Bucora pocnun Mana HailOinbLIMi BHECOK Y BPOXKAHHICTB 3epHa (7= — 0,49%%*),
notiM 00’em 1000 3epuun (r= —0,29%*) ta MT3 (= —0,23*), BinnosigHo. OaHak
3aJIeKHICTh MIXK BUCOTOIO POCIIMHH Ta BPOXKAWHICTIO HE Oylia TIOBHICTIO JIiHIIHOTO.
MakcuMansHAN yposKai MaH JIiHi{ 3 ONTHMaTBHOI0 BUCOTOIO pociuam (=100 cm).
31 301IBIIEHHSIM BUCOTH POCIIHH, a TAKOXK 3 PI3KUM 3HMKCHHSIM [TOKa3HUKU BPOXKaM-
HOCTI MOCTYIMOBO 3MEHIIYBaJINCh. Toi SIK JaTta KOJOCIHHS He KopesroBaia 3 Oynb-
SIKUMHU 1HIIIMMH O3HAaKaMu (Ta0i. 4), He3Ba)KaroUM Ha JJOCUTh 3HAYHY Bapiallito 03Ha-
ku (14-19 Tpasus).

3a pesympraramu pocmixy 2018/19 p., m’STHamUATH IHTPOTPECHBHUX JiHIN
(AIL341/18, AIL345/18, AIL347/18, AIL353/18 Ta iH.) 3 pi3HUM piBHEM CTIMKOCTI
J10 OOpOITHUCTOT pocH a0 BHUIIB ipki OyJIM BHUIICHI Ta BUCISHI Y HACTYITHOMY Ce-
30Hi. JIiHii MoegHYBaJIM BUCOKY 3arajibHy CEJICKLIIHY OIIHKY 3 MPOIYKTUBHICTIO Ha
piBHI 200 BUIlle HAHOIMIKIOTO CTAHAAPTY B OLIbII cCpusTIMBUX yMoBax 2019 poky
(Tabm. 5), 1 »oHA 3 HUX HE Ma€ Uy>)KHHHUX MOPQOJIOTIYHHX O3HAK.

Tabmuma 5
CriiikicTh 10 xBopo0 (y 2016-2020 pp.)
Ta 3HA4YeHHS J0CaiIKyBaHUX o3HaK y 2019 poui
CriiikicTs 10 XBopo6 (6a/m) V: 3araibHa | Ypoxaii- ITiabHicTb
Jlinis OIiHKA HiCTh Harypa OopoiHa

Pm Lr Yr Sr Stb 6aan u/ra er/ra Kr/m?
AmnToHiBKa (St) | 3 3 3 12 4 4+ 69,3 71,2 568
Kysumpauk (St) 3 4 4 2-3 3 68,9 72,5 608
AIL341/18 4 6-7? 7 6-8 4 5 72,1 78,2 549
AIL345/18 6 7 4 7-8 3 4+ 73,0 76,4 582
AIL347/18 6 7 4-7 | 78 3 4+ 72,2 79,6 553
AIL353/18 6 67 4 7-8 3 4- 72,3 71,5 603
AIL359/18 5 67 5 7-8 3 4- 71,3 78,5 563
AIL361/18 6 67 5 7-8 3 5+ 72,4 77,2 573
AIL365/18 6 6-7 5 6-8 3 4- 70,3 78,6 569
AIL379/18 67 | 46 7 67 3 5- 72,2 77,0 592
AIL90PH18 67 | 57 7 7-8 5 5 70,7 75,3 611
AIL96PH18 47 | 46 7 7-8 4 75,0 71,7 552
PIL611/18 4 6-8 3 5-6 3 5- 69,3 75,9 553
PIL644/18 ¥ 4 4 3 7-8 4 4+ 68,8 76,8 530
PIL648/18 4 6-8 3 6-8 3 5- 70,0 75,9 616
PIL652/18 4 57 4 78 3 5+ 68,4 75,4 537
E2776/14 5 46 | 56 | 36 4 4+ 68,9 75,2 572
SD? - - - - - - 8,8 3,0 44

D Banu BiNOBIar0Th iIHTEHCHBHOCTI MOIIKO/DKEHHS Y BijicoTkax: 1 Bimnosinae 100%; 2-90%; 3—65%;
4-40%; 5-25%; 6-15%; 7-10%; 8-5%; i 9—0%. YpakeHHS HaKONMYyBa4iB iH(EKIIi Ta IHIUKATOPIB
BHCOKOT CIPHHHATIMBOCTI 10 XBOpoO — 1 Gai mopoky. ? 6—7 — niana3on Bapiaiii 6aibHUX OLIHOK 32
poku nociimpkeHHs. ¥ JIiHIT 3 iHAeKCaMH MOCYXOCTIMKOCTI B MEXax 3HA4YCHb CTAHAAPTIB MO3HAYCHI
KUpHAM wprdTOM. ¥ SD — cTaHIapTHE BiIXHICHHS.
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Hecsath 3 HUX Oy BAOCKOHAJIEHUMH (IIICTh 1 O1JIbLIE CXpellyBaHb 3 Cy4acHU-
MU COpPTaMu) JIiHISIMH, OTPUMaHUMH Bia KolekuiiHoro 3pa3zka H74/90-245. Bu-
XOJISUM 31 CTIHKOCTI 710 cTe0s0BOi ipxi JiHii moBuaHI Matu [IDKT 1BL.1IRS Bix
copty ABpopa.

HucnepciitHuii aHai3 IOKa3aB, MO BILUTUB POKY OyB 3HAYYIINM HA BPOXKaWHICTh
3epHa (F(1;18)=416,7***), MT3 (F(1;16)=19,7**%*),36ip Oinka (F(1;18)=214,2%**),
nary konocinas (F(1;18)=246,0%**) ta Bucoty pocnun (F(1;18)=43,3***). Ha Bpo-
JKaHICTh 3epHa (akTop «JIiHisD» CYyTTEBO HE BIUIMBAB, 1 OLIBIIICTH O3HAK OyJH 3y-
MOBJICHI TIOTOAHUMH YMOBaMHU OUTBIIIOI0 Mipot0, Hi TeHOTHIOM. B3aemogmis «Jli-
His» X «Pik» Oyna 3aagymoro mit MT3 (F(16;38)=4,5%**) 31 3MiHOIO paHTiB IS
OKpeMHX JIiHIA. Xo4ua BIIMIHHOCTI MiX TOKa3HHKAMH JIiHIH, OTpPUMaHUMH B Pi3Hi
poku, Oynu HeBiporiiHuMH, B cepennboMy MT3 Oyna 3Ha4HO BHUILOIO Y TOCTPO HO-
cyumuBomy ce3oni 2020 p. (37,2 r mpotu 35,7 1y 2019 p.). 30ip 6inka OyB Habararo
ButmM y 2019 poui (8,50 w/ra npotu 5,12 n/ra B 2020 porri) 3aBasku ypokaiHOCTI,
sIKa TaKoK Oyira Habararo BHINOIO y cipusTiuBimomMy 2019 porti (Tabm. 5 Ta 6).

Bwmicr 6inka B roctpo nmocynuuBoMy 2020 porti, SIK paBUIIO, Ma€e TEHACHIIIIO J10
3menmenns (12,0% y 2019 pomi ta 11,7% y 2020 porti, BiIMOBiIHO), ane pi3HUIIL
MK 3HAYEHHSIMH, OTPUMAHUMU B Pi3Hi POKH, HEBIPOTiIHA 1 HE IEPEBHIIY€ TOXUOKH.
HeBinnoBimHicTh 3arajibHil TEHJEHII crioctepiranacs iuime Jyis jinii E2776/14
(Biren / On.267 // CensHka), ie OHOYACHO CIIOCTEPIraliCh MaKCUMAIIbHI IO JI0-
ciimy 2020 p. mokazHukH BpoxkaiHoCTi (52,1 1/ra) Ta BMicTy Oinka (13,2%). Taka x
KapTHHA criocTepiranacs i s 3Ha9YeHb a0COJIOTHOTO BMICTY OilIka B TIepepaxyHKy
Ha 1000 3epHuUH.

Harypa 3epna BusHauanacs po3mipoMm i popmoro 3epuut (7= —0,47*** mix Haty-
poto ta 06’emom 1000 3epHuH) Ta BMicToM Oinka (r=0,32*%) 1 He 3anexana Big MT3
(r=0,07). 3arajom, aApiOHE KPyIJIe 3€PHO 3 BUCOKUM BMICTOM Oijika OyIio Kpariie yra-
KOBaHO. JIOCHTBH MTOMITHI BIiIMIHHOCTI MK TE€HOTHIIAMH CITOCTEPITrajnuch 3a IMiTb-
HicTio 60porrHa (LV=509-718 xr/m?). Ciif 3a3Ha4nTH, 10 HE3BAXKAIOUH Ha CIIA0Ky
HEraTHBHY KOPEJISLII0 MK YPOXKaiHICTIO JiHii Ta minpHicTIO 6opomHa (7=—0,23%),
10 MOYKE TIOSICHIOBATHCA pi3HOHaNpaBieHuM BIuBoM [DKT Ha oOuzBi o3HaKH, 10-
0ip 3a nuMm nokazHukoM 301IbmuTE MT3 (7=0,28%), a oTke, 1 BpoXKalHICT JIiHII,
HE3JICKHO Bi pO3Mipy 3epHa.

Uepes BiJICYTHICTh BECHSIHUX OMAJiB POCIWHU MIIIEHUII B CEpEAHBOMY (BipoTi-
Ho mipu p<0,001) xonmocunucey Ha 4,4 A panimte, Oynu Ha 10 cM HIKYKMMH 1 Ha
36 n/ra menm ypokaitaumu B 2020 porti, Hix y 2019. 3amkeHHS BpOXKaHOCTI 3epHa
JiHIN B yMOBaX rocTpoi nocyxu (inaekc nocyxoctiikocti) cranoBuiio 24,4%—50,7%
BiJl ypoaifHOCTi B HOpMasnbHUX ymMoBax (2019 p.) ta 25,3% (Kysubauk) 1 33,4%
(AnToHiBKa) Y cTaHmapTiB (Tabdm. 6). OCKITbKH el 1HAEKC € 00epHEHO TPOIOPITii-
HOIO BEJIMYMHOIO J0 3HAYCHb YPOXKalo, JiHii 3 HIKIO0I0 ypoxkaiiHicTio y 2019 p. manu
HaWMEHIIIC 3HMKEHHS BPOXKAK0 1, TAKUM YMHOM, BUJIABAJIMCh MOCYXOCTIMKUMH. Sk
pe3yabTart, BUIICHI Tpy niepcrekTuBHi il E2776/14 (Biren / On.267 // Censa-
xa), PIL644/18 ta PIL652/18 (06unsi — Censnka / ES17 F,// On.267 F, /3/Typr)
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Tabmuig 6
IlopiBHSIHHA cepelHiX 3HAYEHB A0CTI/IKYBAHUX 03HAK
03UMOI MuIeHUNi mix BIJIUBOM (pakTopy «JIiHis»
, 2 & o
5;5 : . 'E« %; s 53 | 2% = E%:
~ s & JE | “s”
‘('*S‘:)TOHiBKa 15 | 96 | 577 | 334 383 | 113 | 657 | 428
éyt’)‘“"‘m 14 100 | 60,1 | 253 36,6 | 11,4 | 684 | 422
AIL341/18 16 101 57,4 40,6 36,1 11,7 | 6,84 4,31
AIL345/18 14 95 57,9 41,5 37,6 11,4 | 6,61 4,27
AIL347/18 14 92 53,9 50,7 36,7 11,8 | 6,40 4,32
AIL353/18 15 90 54,9 48,3 36,2 11,9 | 6,59 4,29
AIL359/18 15 93 56,9 40,4 36,5 12,4 | 7,02 4,53
AIL361/18 15 90 56,5 43,9 37,5 11,9 | 6,65 4,48
AIL365/18 15 95 58,1 34,7 36,6 11,7 | 6,83 4,27
AIL379/18 14 94 57,8 40,0 33,6 12,9 | 7,51 4,34

AIL9OPHIS | 14 | 84 554 | 434 343 | 10,8 | 597 4,10

AIL96PH18 15 96 59,9 40,3 37,6 12,6 | 7,72 4,74

PIL611/18 14 92 56,7 36,5 38,1 12,7 | 7,21 4,83

PIL644/18 " 14 920 58,9 28,8 34,0 11,1 | 6,60 3,89

PIL648/18 16 93 56,3 39,1 35,8 12,0 | 6,79 4,30

PIL652/18 15 | 82 | 571 | 332 362 | 1,8 | 6,76 | 425

E2776/14 15 | 91 60,5 | 24,4 370 | 124 | 743 | 432
SD? 18 | 12 13,9 - 1,7 07 | 1,83 0,27
HIP 1.8 | 10 8,3 - 1,0 13| 147 | 048

0.05

D JTiHii 3 iHAeKCaMHU MTOCYXOCTIMKOCTI B MeXKaX 3HauYeHb CTAHIAPTIB [MO3HAYCHI KUPHUM HIPUPTOM.
*)SD — cranpaprie Binxunenns; HIP |~ — wnaiimeniua icrotna pisuuus npu p<0,05.
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3 MOKa3HUKAaMH MOCYXOCTIMKOCTI B MeKaxX CTaHAapTiB. Xouya Ha BIAMIHY Bij IHIINX
YAOCKOHAJICHHUX IHTPOTrPECUBHUX JIiHil, BOHN HE MEPEBHUIILYyBaJIl HAUOIMKINI CTaH-
JIapT 1010 a0COFOTHUX 3Ha4YeHb ypoxaitHocTi B 2019 p., minist E2776/14 nokasana
BUcOKui BMicT Oinka B 2020 p. (13,2%), a PIL644/18 i PIL652/18 Oynu criiiki 10
cTebmoBoi ipxi (Tadm. 6).

OO0roBopeHHs pe3yJIbTATIB

B icTopii cenexuii meHui Haa3BUYaiHUN BHECOK 3pOOMIIH CTIHKI 10 XBOPOO Ta
nocyxu JioHopH 3apoakoBoi tiazmu 3 [DKT 1BL.1RS [14]. B naniit po6oTi, noaioHo
1o [20, 29], nokazanuit no3utuHuii Bruke [IDKT 1BL.1RS sk Ha BpoxkaiiHiCTh, TaK
1 Ha aJanTUBHI 03HAKH, a TAKOXK Ha 3IaTHICTh KOMOIHYBaTHCS 3 IHIIMMH T€HAMU CTil-
KOCTI, X049a 1y Iy’ke HebaraTh0X reHeTHIHHUX cepenoBummax. OTke, AT BKIIOUYCHHS
e(bekTUBHUX B HaHWH yac TeHiB cTiiikocti Y79 Ta Sr31 y coptu CI'I-HIIHC 6e3 He-
TaTHBHOTO BIUIMBY Ha SKICTH OOpOIITHA, 3/1iiCHEHO moeqHaHHs iHTakTHOT 1 BL.1RS,
a TakoX Mo QikoBaHOi (Hece J1Ba iIHTepCTelialbHUX CETMEHTa MIIEHHYHOI XPOMO-
comu 1BS B mneue 1RS) rpanciokarii IBL.1IRS_ 3 anenem BUCOKOT sakocti Glu-B1 p
[34, 39]. Ha xans, crifiki ninii, noxigai MA1 [36], siki, HMOBIpHO, MalOTh TPaH-
cnokaniro 1BL.IRS , nokasanu HK4y BPOXKAWHICTh y IOJI, HOPIBHAHO 3 iHTPO-
IPECUBHUMU JIiHISAMU 3 iHTaKTHUM TuteueM 1RS. [ xoqHa 3 HUX He BBIMIIIIA B KpaIli
(Tabm. 5, 6). Lle BiamoBigae miTepaTypHUM CBim4eHHAM. Tak, Oymo mokxaszaHo [30,
31], oo BcTaBKa KOPOTKOTO CeIrMEeHTa XpoMocoMu 1BS mmmenwnmi B quctanpHy 00-
nactk reda 1RS  1oB’s3aHa 31 3HUKEHHSIM BPOXKaWHOCTI 3€pHa, 010MacH, IOBKUHH
KOPEHIB Ta BOIHOTO CTaTyCy MpoauXiB. MexaHi3MOM IIbOTO € TPUKPaTHE T03yBaHHS
TE€HIB, CIPUYUHEHE JYTLTIKAIIEI0 CETMEHTA XKUTHBOT XpoMocomu 1RS y minii MAT1,
Ta KOJIHEAPHICTIO MIIEHNYHOI BCTABKH 3 03HAUYEHOO yTLTiKaIliero [28].

[pore, 3amyuenns [DKT 1BL.1RS nae MOXIMBICTh MPAaKTUYHOTO BUKOPHCTAHHS
JIMIIE KUTBKOX TeHIB CTIMKOCTI 0 XBOp0O. Y TOM ke Yac pi3HOMAaHITTS iHIINX BUIB
€ BEITMUYE3HUM MOTEHIIIHHUM pe3epByapoOM HOBHX JUIS MIICHHUIII TeHIB, BEJMKA KiJlb-
KiCTh SIKUX yke Bijiomi [37]. 30kpema, B 1a00paTopii cejeKilii iHnTEHCHBHUX COPTiB
mmenutli CI'T-HIIHC ocob6nuBa yBara Oyia 3BepHyTa Ha HaUCTIHKIMNN 10 TPUOKO-
BHUX XBOPOO BUn 1. timopheevii Zhuk., skuif Ma€ KOMITIEKCHUAN IMYHITET CyTO T€H-
HOTO (s1epHOoTO) TUITy. [I[pryomy HalOimbIT e(peKTHBHI TeHH CTIMKOCTI JIOKali30BaH1
nepeBaxHo y crienudigaomy cyorenomi G [10, 12], sxuit cyTTeBO BiAMIHHUN Bif
TEeHOMY TIIEHUI] M SKOi [26], 0 YCKIAAHIOE THTPOTpeECito reHiB criikocti. [1lms-
XOM CTYMIHYAaCTHX CXpEIlyBaHb 33 Yy4acTi MPUMITHBHOTO 3pa3Ka, MoXiaHoro Bix 7.
timopheevii, OyB OTpUMaHuil CTifKuiA 10 XBOpoO copt FOBineitna 75, sikuii yBios
JI0 POJIOBOY HU3KH OinblI HOBHUX copTiB — HikoHis, Jliona ta in. [14].

Opnnax, Bukopuctanus 7. timopheevii B THTpOrpeCUBHIH riOpUan3aii 3 MiIeHu-
[EI0 M’ SKOK0 HAIITOBXYETHCS Ha PsiJi TPYAHOIIIB [9], TOMY TpaIuIliifHO 3aTy4aroTh
B cxpernryBaHHs 42-xpoMocoMHi ampituioinu 7. timopheevii-Aegilops tauschii Coss.
[21, 26, 48]. Came M MeTOAOM OYIIO CTBOPEHO KOJIEKIiHMH 3pazok H74/90-245
[19], BuxopucTanuii y manomy mociimkeHHi (tabm. 1). Tomy iiMoBipHO, 1o y Haii-
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CTIMKIIINX yAOCKOHAJICHUX JiHiH (Ta0i. 5) okpeMi e(peKTHBHI FeHU CTIMKOCTI, B IIep-
Ty 4epry 0 CTeOJIOBOI ipXKi, MMOXOIATh TaKOX Bix 7. timopheevii, sika BXOIUTH 10
ponoBoxy 3paska H74/90-245. B mitepatypi € cBigueHHs [2] Ipo HEOOXiAHICTS ITi-
paMizyBaHHS KUTBKOX (Bim 2 10 7) BimoMux Sr T€HIB JIsl JOCSITHEHHS BHCOKOI CTiii-
kocti. CTBOpEeHHS MaTtepiany 3 TaKUM THUIIOM CTIMKOCTI — 1€ BUHSATKOBHUH ycmix, 00
came cTeOJIoBa ipKa Terep NnpecTaBlIeHa CAMUMH BIPYJIGHTHUMH pacaMu 1 CKJaiae
HaOLIbLTY 3arpo3y AJIs MIIeHUL] y 0araTbox perioHax cBity [47].

3Hagnux ycmixiB gpocarayTto TakuMm duHOM B KHJIICT (Pocis) mpu BuKOpuC-
tauHi 7. miguschovae Zhirov — mryuHoro amgianmoina rono3epHoro myranra 1.
timopheevii (T. militinae Zhuk. et Migusch.) 3 Ae. tauschii (A'A'GGDD). Bix cxpe-
LIyBaHb 3 HOTO y4yacTiO CTBOPEHI COPTH MuIeHUIi M’sikoi o3umoi Poctucnas, Boc-
Topr, XKuposka, QimT, €Brenis ta in. [21]. [IpoTe mepenecena B MIIEHHUITIO CTIHKICTh
JI0 TUCTKOBOI ip3Ki KOHTPOIOETHCS, TOJIOBHUM YMHOM, KOMOiHAIIi€l0 TeHiB Lr39 Bij
eriyorica Ta Lr26 Bin xwuTta [3], a KiITbKICTh pailOHOBaHHUX COPTIB, CTBOPEHHX 3 BU-
KOPHCTaHHSAM €JIEeMEHTIB came cyoreHomy G, B 1isiomy ayxe maina [11], xoua miHii
3 TEHEeTHYHUM MarepianoM 7. timopheevii oTpumano yumaino [11, 26, 37]. Lle mo-
SICHIOETBCSI HEAOCTAaTHBOIO €(PEKTUBHICTIO IHTPOrpPECUBHUX MporeciB. Bizomo, 1o
TeHeTUYHHUI MaTepiall XpoMocoM cyoreHomy G nepeaaeThes B MIISHUITIO 3 HU3BKOIO
4acTOTOIO 1, SIK MPABHIIO, TPAHCIOKAIISIMA BEITMKUX CETMEHTIB a00 3aMillleHHSIMHU
LUTMX XpOMOCOM. | xoua 3aMmilleHi 1 TpaHCIOKAHTHI JIiHIT XapaKTepu3yrThCs HOP-
MaJbHOI0 Mopdororiero i hepTuibHicTO [11, 26], BCe K HAsSBHICTH BEIHMKHX 33 00-
CSITOM CETMEHTIB UY)KHHHOTO XPOMAaTHHY CIIPHYMHIOE 3HW)KEHHSI MPOJTYKTHBHOCTI
IHTpOTpeCUBHOTO Marepiany [7].

3arayioM, iHTPOTPECUBHI JiHI{ IIMPOKO BUBYAIOTHCS Y BIIHOIICHHI Pi3HUX IiH-
HUX 03HaK B YkpaiHi [1, 4, 33, 40] Ta y cBiti [23, 35]. JocmimKyoThcs SIK Teope-
TUYHI aCTIeKTH EBOJIOIIT TeHOMIB, KapTyBaHHS T€HIB, yClaIKyBaHHS a00 cTadilb-
HOCTI Yy’)KHHHUX O3HaK B MIIEHUYHOMY TeHodoHi [25, 29, 30, 39], Tak i mpakTHuHEe
ix BukopuctanHs y cenekuii [1, 17, 20, 35]. ¥ CI'I-HLUHC inTporpecuBHi JiHii BU-
MIPOOOBYIOTHCS YK€ TPUBAIHH Yac. KOKHOTO Ce€30HY BUAUIAIOTHCS IIOOAUHOKI JIiHil,
IO MIEPEBULIYIOTH B JAaHUX YMOBAX CTAHAAPTH 33 BPOXKAIHICTIO Ta MaIOTh JCSKi 1y-
JKUHHI O3HAKH, B OCHOBHOMY CTiliKicTh 710 XxBopoO [1, 18, 40]. Jlesxi 3 Haiikpamunx
JiHIA cTanu copTami, mo xapakrepro He nunie st CUI-HITHC, ane # mis iHmmx
cenexmiHux ycranos [1, 13, 20, 21]. Hloxo miniii, BUBYEHHUX Yy HaHIA poOOTi, TO
OUIBIIICTH 13 HUX MA€ CTIHKICTH JJO XBOPOO — O3HAKH, 3@ IKUMHU BOHH BiJIOMPAITUCS.
[’ sTHAAUISATE 13 78 MOCIHIKEHHX JIiHI MaJIH 3aI0BIIbHY YPOXKAWHICTh Y IPUIHAT-
HuX ymoBax 2019 poky, aye nuiie ofHa JiHisg NepeBepUIniia HalOIMKUi CTaHIapTH
y rocTtpo nocynunomy 2020 p. Tpwu niHii BUSBHIM CTIHKICTH 10 TIOCYXH B MEXKax
3Ha4YeHb cTaHAapTiB. Bl 3 HUX OyaH CTIHKUMH O XBOpOO Ta oHa — BHCOKOO1JI-
KOBOIO JiHicro. JIiHil mo30aBiieHl 0ararboX HEraTHBHUX O3HAK, BJIACTHBUX JIUKUM
BHJAM, 1 SIK TaKi BOHU € MEPCIEKTUBHUMHU AOHOPAMHM T€HIB CTIMKOCTI 10 XBOPOO
JUIST CTBOPCHHS IHHOBAIIIITHOTO MaTepiaidy Ta TMOTOYHUX CENCKIIIMHUX TpOorpaM Ha
miBAHI YKpaiHu.
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BucHoBku

1. B pe3ynbrari cxpenryBaHb pi3HUX MEPIIOHKEpeN Yy)KHHHUX O3HAaK 13 cydac-
HUMH COPTaMU IIIEHHIN OyJIu OTpUMaHi IHTPOTPECHBHI JiHII 3 Yy)KUHHIUMHU T€He-
TUYHUMU KOMITJICKCAMH CTIHKOCTI 0 XBOpOO, BUCOKOTO BMICTY OiJika Ta MOp(oJio-
TIYHAX O3HAK, OLIBIIICTh 3 SIKUX Oy CTIHKAMU JIO BHIIB ipKi 3aBASKH yCITIITHIN
iHTpOrpecii 4y>kuHHUX L7, Y7 Ta Sr TeHiB 3 yCix JuKeped, 3aTy4eHHX JI0 Ti0puIu3arii.

2. Bucoka TpuBaia CTIfKiCTh 10 cTeOI0BOI ipKi CIIOCTEpiranach rOJTOBHUM YH-
HOM cepejl MOXIJAHUX KoJieKIiiHoro 3pa3ka H74/90-245 3 Bonrapii, reHeTHuHUR
¢oH gxux OyB CHIPUSITIMBUM Ul TEHEPYBaHHS [TO3UTUBHOIO €(EKTy TpaHCIIOKawii
IBL.1RS sx Ha mpOAyKTHBHI, Tak 1 Ha aJaNTHBHI O3HAKHM HA MiBJHI YKpaiHH Ta
3/IaTHICTh KOMOIHYBATHUCS 3 IHIIUMU TeHaMu cTilikocTi. Cepen moxigaux Ae. tauschii
TaKi JIiHiT 3yCTpiYainch AyKe piiKo; OUTBINICTH JiHIH, CTIHKUX 10 cTeOI0BOI ipKi
Ha CTa/ii MOJIOYHO-BOCKOBOI CTHIIIOCTI, TIOCTYIIOBO BTPa4yarOTh CTIMKICTh MO Mipi
JIO3piBaHHS 3€pHA.

3. YpokaliHiCTh HE KOpeNIoBajia 3i CTIHKICTIO 10 OOpPOIIHHCTOI POCH, JINCTKO-
Boi 200 xoBToi ipki. CTIHKICTE 70 cTeONIOBOT ipXKi KOpenoBaja i3 BpPOXKaHHICTIO,
300poM OiTka, HaTYypOIO Ta IMIUTEHICTIO OOPOIITHA, IO MOXE OYTH 3YMOBIJICHO HasB-
Hictio Tpancnokauii 1BL.1RS. Bmict 6inka HeraTuBHO KOPEJIOBAB 13 ypOXKaWHICTIO
(r= — 0,45***), HeraTuBHA KOPEJAIISI TAaKOX CIIOCTEpirasacs MiK IHITUMH O3Ha-
KaMH SIKOCTI Ta BPOXKaMHICTIO 3epHA, ajle 03HAKU SIKOCTI MIEPEBaYKHO TO3UTHBHO KO-
peroBaIu Mixk co60t0. BrcoTta pociaman Mania HalO LB BHECOK Y BPOXKAWHICTD,
notiM 00’em 1000 3epruH Ta MT3, BianoBigHO.

4. EdexT hakropy pixk OyB BipoTiqHIM Ha BpOXkaifHicTh Ta 30ip Oinka, MT3, naty
KOJIOCIHHS Ta BUCOTY pociuH. KpiM Toro, Ha BCi O3HAKW MOTOIHI YMOBH BILJIMBAJIH
O1TBIII0I0 MipOI0, HIXK TEHOTHII. B cepeaHboMy 3HMKEHHSI BPOXKaHOCTI IHTpOrpe-
CHUBHHMX JIiHIi B yMOBaX rocTpoi mocyxu (iHAEKC MOCYXOCTIMKOCTi) CKIanano Bix
24,4% no 50,7% Bix ypoxkaiiHOCTI B HOpMasibHUX ymMoBax (2019 p.) Ta 25,3% (Ky-
sibHUK) Ta 33,4% (AHTOHIBKA) y CTaHIAPTIB.

5. BuminieHo 1’ ATHAALSTh BIOCKOHAJICHUX IHTporpecuBHux JiHid (AIL341/18,
AIL345/18, AIL347/18, AIL353/18 Ta iH.), 110 TOETHYIOTh Pi3HUH PiBEHb CTIHKOC-
Ti 10 GOpOIIHUCTOT POCH ab0 BHUIIB ipKi 3 MPOJYKTUBHICTIO B CIIPUATIUBUX YMO-
Bax Ha piBHI CTaHJApTiB a00 BUINE, a TaKOXK TpH nepcruekTuBHi JiHii (E2776/14,
PIL644/18 Ta PIL652/18) 3 moka3HUKaMH MOCYXOCTIHKOCTI B MEXax 3Ha4eHb CTaH-
naptiB. YKomHa 3 BUCOKOTIPOAYKTUBHUX JIIHIA HE Maja 4y>KHHHUX MOP(OIOTITHIX
o3Hak. JliHii mo30aBeHi 0araThbOX HEraTUBHUX O3HAK, IPUTAMAHHUX JIMKUM BHJIAM
1 MOXYTh OyTH JDKEpPEIIOM TeHIB CTIHKOCTI 10 XBOPOO /ISt TIOTOYHUX CENEKIIHHNX
nporpam Ha [TiBnHi Ykpainu.

Ioasika

ABTOpPH BUCJIOBIIIOIOTH MOJSKY K.C.-X.H. O. A. BacunpeBy 3a 10oMory y cTBO-
PEHHI IITYYHOTO iHPEKIiiHOTO OHY ipKAcTUX XBOPOO.

Crarts Hagiinuia 1o peaaiii 05.10.2021
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PI3HOMAHITTSI HOXIIHUX BIIJIAJEHOI TTBPUAM3 AL
03UMOI MIIEHAMI 3A CTIMKICTIO 10 XBOPOB TA
THIIUMHA YY) KUHHUMHA O3HAKAMHU

Pe3iome

IIpo6aema. [moGanpHi 3MiHM KJIMary CHPUSIIOTH HOMIMPEHHIO OCHOBHUX XBOPOO

meHui M’ sKol 03uMoi (Triticum aestivum L.) Ta 301IBIIYIOTH BTPAaTH BPOXKAIO,

CIIPUYMHEHI SIK IIMMH XBOPOOAaMH, TaK i ITOCYXOl0. 3aro0iranHst pyHHIBHOTO BIUIUBY
nuX (aKTopiB Ha BPOXKAWHICTH 3aJCKUTH BiJl CTBOPEHHS JOHOPIB, 1[0 HECYTh HOBI

T€HH CTIAKOCTI.

Mera. [ociiKyBalnoch PI3HOMAHITTS HOBHX JiHIA IIICHUIN, OTPUMAHUX BiJ
CKJIQJIHUX MDKBHJIOBUX CXpEIyBaHb, CTOCOBHO CTIHKOCTI JI0 MOIIMPEHUX XBOPOO,

OCyXH Ta IHIIHIX CiHBCLKOFOCHOZ[apCLKI/IX O3HaK.

Metonuka. BunpoOyBaHHsS MPOBOIMIOCS TOCHIZOBHO MPOTATOM JBOX IOCIBHUX
ce3zoHiB (2018-19 ta 2019-20 pp.) B KOHTPOIBHOMY PO3CATHHUKY IO YOPHOMY
napy Oe3 mosiuBy. PociauHHMI MaTepian BKIIOYaB CIMAECST BIiCIM IHTPOIPECHBHUX
JiHIA NIIEHNI Pi3HOTO ITOXO/PKEHHS Ta JIBAa COPTHU-CTAHIAPTH Ul MOCYIIIMBOTO
KJIIMaTu4HOTO nosicy YKpainu. byiu oneprxani nani 3a 9 arpoHOMIYHUMH (KiJIBKICHI
OILIIHKH) Ta 5 ¢iTonaronorigauMu (6aTbHI OIIIHKN) 03HAKAMH, SIKi Oy oOpaxoBaHi
3a JIONIOMOTOI0 JIMCHEPCIHHOTO Ta KOPENSIIHOrO aHali3y, 100 3p03yMiTH BHECOK

YMHHUKIB y 3arajibHy JUCHEPCiIo Ta 3B S3KN MIXK O3HAKAMH.

OcHoBHi pe3yjabraTH. Binbiricts iHIA Oyau CTIHKAMH IO BHIIB IpKi 3aBISIKH
YCIIITHIHA iHTpOTpecii 9ykuHHUX L7, Yr Ta Sr TeHiB 3 yCiX pKeped, o Opaiu y4acTh
y ribpuanzanii. Bucoka TpuBaa cTiKICTb 10 CTEOJIO0BOI ipKi criocTepiraiack ro-
JIOBHUM YHHOM Cepel TOXiTHHUX KOJeKIiifHoro 3paska H74/90-245 3 Bonrapii,
reHeTHYHU (QOH sSKMX OyB CHPHUSITIIMBUM JJIsl TeHEPYBaHHS MMO3UTHBHOTO €(EeKTy
Tpanciokarii 1BL.1RS sk Ha mpoayKTHBHI, TaK 1 Ha aJaTHBHI O3HAKW HA MIiBIHI
VYkpaiHu Ta 34aTHICTH KOMOIHYBaTHCSl 3 IHIIMMH TeHaMH cTiiikocti. IlokasHukn
BpPOKaWHOCTI HE KOPETIOBAIH 31 CTIHKICTIO 0 XBOPOO, 32 BUKIIOYCHHSAM CTEOI0BOT

ipxi R, = 0,34**) Ta cenropiosy (R = —0,23*). CriiikicTb 10 cTe610B0i ipsKi Ko-
penroBala i3 BpOXKaifHiCTIO, 300poM binka, HATYpOIO Ta MITBHICTIO OOPOITHA, IO

Moke OyTH 3yMOBIIeHO HasiBHicTIO TpaHcinokanii 1BL.1RS. Herarnsua xopessiiis
criocrepiranacss Mk O3HAKaMH SKOCTi Ta BPOXXAHHICTIO 3€pHA, NPOTE MOKa3HUKH
SIKOCTI TEPEBaKHO TTO3UTHBHO KOPENIOBAIM MiXk co00r0. Bucora pocnuHu ckiana
HaHOITBIINI BHECOK y BPOXKAMHICTE 3epHA, 3a Hero ciigyBamn 06’ eM 1000 3epHUH

Ta MT3.

BucHoBku. BcTaHOBNICHO, 110 iHTPOTPECHBHI JiHIT MalOTh TIOTSHITIAM AJIST BUKOPH-
CTaHHS B Mporpamax MOJIMIICHHS MINICHHUI[ 00 CTIHKOCTI JI0 XBOPOO Ha MiBIHI

VYkpainu.

Kur04oBi c10Ba: IIICHUIIS; IHTPOTPECHUBHI JTiHIT; CTIHKICTB 10 XBOPOO; IOCYXa; 03-

HaKH; IPOAYKTHBHICTb.
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DIVERSITY OF WIDE HYBRIDIZATION DERIVATIVES
OF WINTER WHEAT FOR RESISTANCE TO DISEASES
AND OTHER ALIEN CHARACTERS

Abstract

Introduction. The global climate change conduces spreading of main diseases of
winter bread wheat (7riticum aestivum L.) and increases the yield losses caused by
both these diseases and drought. Preventing the devastating impact of these factors
on the yield depends on development of donors carrying the resistance genes.

Aim. The diversity of new introgression wheat lines derived from complex
interspecies crosses was evaluated for resistance to widespread diseases, drought
and other agricultural traits.

Methods. The trial was conducted consecutively during two vegetative periods
(2018-2019 and 2019-2020) on the black earth area under the arid system in a
control nursery design. Genetic material includes seventy-eight introgression wheat
lines of different origin with two check cultivars for the arid climate zone of Ukraine.
The data on nine agronomic (quantitative scores) and five plant pathological
(point scores) traits were collected and subjected to both variance and correlation
analysis to comprehend the contribution of the factors towards general diversity and
connections between the characters.

Results. Most lines were resistant to rust species due to the successful introgression of
alien Lr, Yr and Sr genes from all sources involved in hybridization. High long-term
resistance to stem rust was observed mainly among the derivatives of the collection
sample H74/90-245 from Bulgaria, whose genetic background was favorable
for generating a positive effect of 1BL.1RS translocation on both productive and
adaptive traits in southern Ukraine and the ability to combine with other resistance
genes. The yield traits did not correlate with the resistance to diseases except stem
rust (R = 0.34") and Septoria blight (R, = —0.23"). Resistance to stem rust correlated
with the grain and protein yield, test weight and flour density, which may be due to
the presence of translocation 1BL.1RS. Negative correlation was observed between
quality traits and grain yield, but quality traits mainly positively correlated with
each other. The plant height had the highest contribution to grain yield followed by
volume of 1000 kernels and WTK.

Conclusions. The introgression lines were found to be diverse and potential for
use in the wheat improvement programs for resistance to the diseases or drought in
Southern Ukraine.

Key words: wheat, introgression lines, disease resistance, drought, characters,
productivity.
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CenekuiiHO-TeHeTHYHHMIT iHCTUTYT — HanioHansHuUii IeHTp HACIHHE3HABCTBA Ta COPTOBUB-
gyeHHs1, Oneca, OBigionosibebka g0p., 3, 65036, Yipaina.

MMOJIIMOP®I3M MIKPOCATEJIITHOI'O JIOKYCY TAGLGAP
TA UOT'O 3B’A30K 3 AJIEJIbHUMHU BAPIAHTAMMU
ITIMTAAUHIB NINEHU LI M’AAKOI

Jocmimpkeno nomiMopdisM MiKpocaTeliTHOro JOoKycy laglgap B yKpalHCHKHX Ta
3apyODKHUX COpPTax Ta JiHIAX MmeHnti M’ axoi (Triticum aestivum L.). 3naiineno 11
aneniB Mikpocarenity Taglgap, 3 SIKMX CIM ajeiiB y COPTiB, CTBOPEHHX B YKpaiHi
Ta JECATh allelliB Y COPTIB, CTBOPEHUX B 3apyOiKHUX CENCKIIHUX yCTaHOBaX.
[TokazaHO SIK aCOLIIOIOTHCS AJeNi MIKpOCaTeIiTHOTO JIoKycy Taglgap 3 anenbHU-
MU BapiaHTaMu DTiaanHIB 3a JokycoM Gli-B1. IlpoBeneHo aHami3 HyKICOTHIHUX
nociijioBHOCcTeH y 0a3i nannx NCBI, Ta moka3zaHo NMpUCYTHICTh i MOXJIIMBI ayesni
Taglgap y nm3ku BuniB poxis Triticum L. Ta Aegolops L.

KatouoBi caoBa: Triticum aestivum L.; anenbHi BapianTh Tiiaauuis; Taglgap,
MikpocareniT; noniMopdisam; Gli-BI nokyc.

[miaguHu BIAHOCATHCS /10 OCHOBHHUX 3allaCHUX OLIKIB €HJIOCIEPMY IIICHUIII,
SIKI BUKOPHUCTOBYIOTHCS POCIHHOIO SIK JDKEPEIIO HITpOreHy Ta Gpocdopy mpu mpopoc-
TaHHI 3aponka. MOHOMEpHI TJTiaJHK, B3aEMOMIIOUN 3 TOJIMEPHUMH TIIFOTCHIHAMH
4yepe3 AUCYIb(iaHI 3B S3KH Ta HEKOBAJICHTHI B3a€MOJIil YTBOPIOIOTh IIFOTCHOBUH
KOMIUJICKC, SIKWH BH3HAUa€ PEOJIOTiuHi BIACTUBOCTI TicTa 1 3yMOBIIOE XJiOomneKap-
CBbKY SIKICTB 3epHa [4, 24]. 3 DIiaIMHOBUMU FeHAMHU 34CTIJICHI OKPEMi TeHHU CTIHKOCTI
JI0 XBOPOO, HANPUKIIA]], JIICTOBOI, CTEOIIOBOT Ta Oypoi ipki Ta abiOTUYHUX YHHHH-
KiB, III0 BIUIMBA€E HA MOITUPCHHS ACIKUX QJICIIB TIaJANHIB Y TIEBHUX KIIIMATHIHIX
30Hax [2, 4, 11,]. OTxe, aJebHANA CTaH TITIATHHOBUX TCHIB € BAYKJIMBOIO 03HAKOIO
pu 1000pi MaTepialy y MpoIeci CeNeKIIii MIeHHIIl M’ SKOi.

['miagnHOBI T€HH € BUCOKOMOMIMOP(GHUMHU Ta JIOKATI3YIOThCS Y IIECTH OCHOBHHX
Ta BOCbMH MIHOPHHX JIOKyCaxX Ha XpOMOCOMaXx MEpIIOi Ta MOCTOI TOMEOIOTIYHUX
rpyn [17]. Ha ocHOBI BiAMiHHOCTE# B aMiHOKHCJIOTHINA MOCIIIOBHOCTI (JOBXKHUHH
TTOBTOPIOBAJIEHOTO JIOMEHY, OymoBu C-TepMiHAIBHOTO JOMEHY, TOCIiTOBHOCTI TI0-
BTOPIOBAJIHPHOTO MOTHBY) Ta 3a €JIEKTPOPOPETHYHOIO PYXJIHMBICTIO TIIAIMHH TTOJi-
JISIFOTh Ha Y-, 0- Ta O-TIiaJINHU, 0 KOAYIThes Gli-1 ToKycaMu Ta o-TIiauHH, SKi
koxytoTbest Gli-2 noxycamu [8, 17]. KinbkicTh IiaJUHOBHUX I'eHiB, 310paHuX y Kiac-
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TepH, Y KOXKHOMY JIOKYCi Bapiroe. 3ajekHO Bill COPTY, BoHa csarae Big 40 mo 150 ko-
miit reHiB (copt Cheyenne), B J0OKycax, 110 KOAyIOTh o-Timianuau [7, 16]. 3a y- Ta
O-TITaJIMHA BIATOBIAIOTh KJIACTEPU CIMEHCTB T'eHiB, 10 JocsATarTh 15—40 xomiit
ta 15-18 komiii BiamoBinHo [12]. Tomy, 3a3BuYaii po3mIsLIalOTh CYKYIHICTh Tilia-
JMHOBHX TE€HIB OJJHOTO JIOKYCY, SIKl YCIIaJKOBYIOThCS 3YEIICHO, i KOAYIOTh MEBHUM
aJIeNbHUH BapiaHT IJIianHIB.

Ha ocHOBI pe3ynbTariB, OTpUMaHUX METOIOM eJeKTpodopesy B KUCIOMY ToJTia-
KpHJIaMiTHOMY Telti Oysio po3po0ieHo ABi kiacudikarii anenbHAX BapiaHTIB OLIKIB
rriaguniB — 3a @. O. [Tonepeneto [23], sika 3a3BUYail BUKOPUCTOBYBaiacsi B YKpaiHi
Ta konuiHboMy PansHcekomy Coro3i, Ta 3a €. B. MerakoBcbkuM [ 14], 1110 € MixkHa-
ponuoro. Ha nanuii MomeHT y katasosi €. B. MerakoBchkoro onucano 182 anebHUX
BapiaHTIB TIIQAWHIB JJIS IIIECTH JIOKYCIB, IACHTH(IKAIIIS SKUX € JOCUTH CKJIATHOIO.

VY 3B’s3Ky 3 BUCOKHM piBHEM TOIIMOP}i3My Ta CKIaJHAM IPOLECOM iIeHTH-
¢ikanii nriaauHIB MeTogoM elekTpodopesy B kuciaomy [IAATL, BuHHKae morpeda
Yy BU3HAYCHHI aJIeJIiB IeHIB [VIia/IMHIB, 110 KOAYIOTh aJie)IbHI BapiaHTH [JIia/INHIB, Me-
togoMm [LJIP. Ie moTpiGHO amst 1oOOpy Marepiaity Iij] yac CEIeKIil MIeHuIli. 30Kpe-
Ma, BBaxaeTbes, mo Gli-B] 10Kyc Mae OUIBIINIA BIUIMB Ha XJ10OMEKAPChKY SIKICTh
3epHA, HIXK 1HII JOKycH. L[IHHUMU IJIs CeJIeKITii € Taki ajellbHI BapiaHTH TIIiaInHIB,
ak Gli-B1b, Gli-Blc, Gli-Bld, ta Gli-B1l. Anens Gli-B1] 3uensienuii 3 TeHaM¥ CT1i-
KOCTi TAaKUMHU SIK CTIHKICTh 10 TUCTOBOI, CTeOI0BOI Ta Oypoi ipxi [2, 4].

VY Hammx momnepeaHix MOCTiKEeHHIX Y 46 copTiB Oys0 MpoaHasi30BaHO Ta I0-
Ka3aHO BIJNMOBIJHICTh MiX aJIEIbHUMH BapiaHTaMH TIiaJMHIB Ta MOIiMOp(i3MoM
Gli-B1 7n0KycCy, BU3Ha4eHOMY 3a BUKOPHCTAHHS allelb-CIEIU(IYHNX TpaiiMepiB
[15, 19]. [Ipore, 3acTOCOBaHI MOJIEKYIISIPHI MapKEePH HE JO3BOJIHIIN PO3ILTUTH ITEBHI
aJieNbHI BapiaHTH ITiaIMHIB Ta XapaKTepPU3yBaJUCs IOCUTh JJOBTUMH (PparMeHTaMu
amrutidikauii 3 Manoro pizHunero Mix anensmu (1-2 m.H.). Ha nanmuii MoMeHT Bi-
oMo, mo y Gli-B1 nokyci Takox JIOKalli3yeThCst MikpocartelsiT Taglgap 3 KOpoBUM
motuBoM CAA, 110 siKOoro po3poOieHi mpaiiMepu, mo (GIaHKyITh MOCHTiJOBHICTD
213-285 m.u. [9]. Lle#t mikpocaremniT BUKOPUCTOBYBABCS 3 METOIO TEHOTHITYBAaHHS.
Tak, y mociipKyBaHHIN BUOIpII €BpONEHChKHUX copTiB meHwi M sikoi M. S. Roder et
al. [22] nokazano HasBHIcTH 17 anemiB Taglgap (209 m.1.— 281 m.1.), a C. B. Yebo-
tap [5] 3adikcoBano 14 aneniB y copTiB ykpaiHChbKoro moxoikeHHs. Kpim nporo,
y po6orti S. Alamerew et al. [6] npaiimepu o okycy Taglgap Oynu 3acTOCOBaHI He
TIIBKY IS MIICHUII M’ sIKOT, asie i juist BumiB T, durum ta T. aethiopicum, ne BUsB-
neno 13, 11 ta 16 ameni BinmosigHo. He3Baxkaroun Ha JTOKai3aIlito MiKpocaTesiTy
Taglgap B Gli-Bl moxyci, 3B’s130K Horo momiMopdizmMy 3 ajlelbHUMH BapiaHTaMu
IIia uHIB HA TAaHUH MOMEHT HE BUBYABCS.

Tomy mMeToro ganoi po6oTu Oyao TOCHIAUTH MOAIMOP(}I3M MIKpOCATENTITHOTO JIO-
kycy Taglgap Ta npoaHai3yBaTH 4d € acoLiallis MK MOaIMOP(hi3MOM 32 I[UM JIOKY-
COM 1 TOTIMOP(I3MOM, 1110 BU3HAYAETHCS 32 aJIeIbHUMHU BapiaHTaMU [JIiaJnHIB, SKi
NIETEKTYIOTHCST METOZOM eeKTpodope3y B kuciomy ITAAT.
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Marepiaau Ta MeTOIH J0CJiIKEHD

VY poboti O6yno gocaimxkeno 140 copTis Ta iHil nmeHumi M’ saxoi. 3 HuX — 96 cy-
YaCHHUX YKPAiHCBKUX COPTIB Ta JIHIN 13 TaKUX CENEKIIHHO-OCIIIHUX YCTaHOB:
CenexiifHO-TeHeTHYHUH IHCTUTYT — HarioHansHAN 1IEHTp HaCIHHE3HABCTBA Ta COP-
TOBUBYCHHS (22 copTH Ta 6 JiHiil), MUpOHIBCHKUI 1HCTHTYT mireHuIi iM. B. M. Pe-
mecna (19 copris), binonepkiBcrka nocmigHo-cenekiiiHa cranmist (11 copris), IH-
CTUTYT 3pouryBaibHOro 3emiiepooctsa HAAH (10 copti), [lonraBcbka aepxaBHa
arpapna akagemis (10 copriB), HociBcbka cenexmiiiHo-gocmigHa craniist (3 cop-
TH Ta 5 diHil), JJOHEUBKUI THCTUTYT arponpoMHUCIIOBOrO BUpOOHHITBA (2 COpPTH),
Jlyrancekuii iHCTHTYT cenekmii 1 TexHosorii (1 copT), HaykoBO-BUpoOHNYA (ipma
«Jpiaga» (1 copT) Ta 6 Maike-130TeHHHX JIiHIN, cTBOpeHHX mpod. Komycem M. M.
Ha ocHOBI copTy be3ocTa 1, siki XapakTepu3yroThCs PI3HUMH aJIeIbHUMU BapiaHTaMU
[JTiaJJMHIB, a TAKOXK KOJIeKWis 13 44 3apyOixuux copriB 3 Kananu, [cnanii, ABctpanii,
O®panii, Mekcuku, [Tanii Ta iH., sika Oysa 3i0paHa Ta HaJaHa JUIsl JIOCIIIJKSHb K.0.H.
€.B. MeTtakoBchbKuM, SIK Taka, 110 MAKCUMAaIIBHO Bifo0Opaxae moxiMophisM ajemnb-
HUX BapiaHTIB TIaIWHIB, 0 KOXYIOThCS Gli-B1 TOKycOM.

Y nmocmimKkeHHs Opajy He MEHIIIE IT°TH 3epHIBOK Ha COPT, SIKi PO3IIISIIN HA 110~
JIOBUHKH: OJIHY ITOJIOBUHKY BUKOPHUCTOBYBAJIH AJIS €IEKTpodope3y 3alacHUX OLJIKiB,
3 apyroi — ekctparyBanu JJHK ta nposogunu [1JIP. Enekrpodopes 3anacHux Oinkis
npoBojwin B kuciaomy [TAATD 3a merogukoro @.O. [Monepeni [18], anensHi Bapi-
aHTH TIaJMHIB T03Ha4aau 3a karaiorom €.B. MerakoBchkoro [14]. Excrpakiiiro
JHK 3miiicaroBanu 3 Bukopuctanasm oydepy CTAB [10], IIJIP peakmiro mpoBoan-
JIU 3 BUKOPUCTaHHIM TpaiiMepiB 0 MiKpOCaTeIiTHOTO JOKycy Taglgap, po3po0iieHx
K. Devos et al. [9], dbparmenTn ammumidikanii ¢ppaxuionysanu y 7% I[TAAIL Ta dap-
OyBanu 3a goniomoroto apreatym(l) mirpary [21]. Hoxkuny (parmMeHTiB amrutidika-
uii Bu3Havyanu y nporpami GelAnalyzer. YacToTy asneniB 004HCIIOBAIH JIHUIIE IS
yKpaiHCbKOi BHOIpKH COPTIB 3a (hopMyIioro

H=I-Zp?’

JIE P, 9ACTOTA KOKHOTO ANIeNs y BUOIpII.

OckinpKy 3apy0i’kHa Koekilist Oya migiopana 3a 3a37aJeri/ib BiTOMUMH aJleb-
HUMU BapiaHTaMH [IiauHIB 3 Karanory €. B. MeTakoBChKOTO 3 METOO BiJITBOPEHHS
MaKCHMAaJbHOI PI3HOMaHITHOCTI, TOMY «3apyOikHa» BHOipKa He BifoOpakae crpas-
JKHI YaCTOTHU aJjiejiB TIia MHIB.

Pe3yabraTn nocaiizkenn Ta ix 00roBopeHHst

B xoai nocnimkenb MeTogoM enekTpodopesy 3anmacHux 0ikiB B kucinomy [TAAT
OyIo miaTBeppKeHO 19 anenbHUX BapiaHTiB MIianHIB, 0 KoAyoThest Gli-B1 noky-
coM, y 3apyOixHilt konekii copri mmenuti: Gli-Bla, Gli-Blb, Gli-Blc, Gli-Bld,
Gli-Ble, Gli-Blf, Gli-Blg, Gli-B1h, Gli-Bli, Gli-Blj, Gli-Blk, Gli-Bl1l, Gli-BIm,
Gli-Bin, Gli-Blo, Gli-Blp, Gli-Blq, Gli-Blr, Gli-Bls. JleB’ITb anelbHUX BapiaHTIB
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OyJ10 BUSIBIICHO TaKoX y COpTax YKpaiHCBKOI celekuii, Ae HaiOLIbll MOMmnpEeHUM
oyB Gli-B1b (p=0,59). Jlanwuii anenpHUN BapiaHT BU3HAYAE XOPOILi XITiOOmeKapchKi
BJIACTUBOCTI 3epHa [2, 4] Ta 3ycrpivaerhcs y 28,2% CBITOBUX COPTIB i € HAWOUIBII
xapakTepHuM s Pymywii, bonrapii, Ykpainu ta gactunu Pocii [14]. Kpim 1p0-
TO cepen yKpaiHChKuX copTiB 3ycrpidanucs Gli-Blc (p=0,02), Gli-Bld (p=0,06),
Gli-Ble (p=0,03), Gli-B1f (p=0,02), Gli-Blg (p=0,01), Gli-Blh (p=0,01), Gli-B1!
(p=0,25) Ta Gli-Blo (p=0,01). Cepen nux Gli-B1c noB’s13yOTh 3 BUCOKOIO XJIi00TIC-
KapchKOIO sIKicTIO0, a Gli-B 1] — 31 CTIMKICTIO 10 XBOPOO, SIKY TPUBHOCHTS IIICHUYHO-
xUTHA Tpanciokanis 1BL.1RS [2, 4]. [leTanbHuii mepenik copTiB 3 aleIbHIMH Ba-
plaHTaMH TITiaquHIB OmMyOiTikoBaHi y ctarTsax Popovych et al. [19] (3apyOixkHi copTH)
ta Popovych et al. [20] (6imp1ricTs copTiB yKpaiHChKOi BUOIpKH). AJIeNbHI BapiaHTH
IIiauHIB iy COpTiB MUPOHIBCHKOTO IHCTUTYTY MiueHuui imeni B. M. Pemecna ta
CT'T-HIIHC, mro nocnimkysanucs, Bxe omyomikoBani N. Kozub et al. [21], Ta 30ira-
I0ThCSI 3 HAIIUMH PE3yJbTaTaMu.

HocnimkeHHs: MikpocaTeniTHOTO Jokycy Taglgap, moka3any #oro BHCOKHHN TO-
siMopdi3M Ta 3B’SI30K 3 aJeTFHUME BapiaHTaMU TITiauHIB. 3araioM Oyio 3HalAeHO
11 ameniB nokycy Taglgap, necsATh 3 KX 3HAWIEHO Y COPTAxX 3apyOiHOT KOJEKIIii
Ta BICIM — Yy JOCI/KEHUX YKpaiHCBKUX cOpTax MIeHumi M’sikoi (puc. 1, puc. 2).

VY Konekmii 3apyOi’KHUX COPTIB MIISHUI M SKOT 3yCTpidaaucs Taki ajneni MiKpo-
carenitylaglgap: 213 n.H., 216 n.H., 237 m.H., 246 n.4., 248 n.H., 250 1.H., 252 1.H.,
270 m.H., 285 m.H. Ta null; a B copTiB yKkpaiHCchKoi cenekmii — 216 m.H., 237 1.H.,
246 m.H., 248 .H., 252 m.H., 267 m.H., 270 1.H. Ta null, 3HaleH] y CydacHUX yKpaiH-
CBKHX COpTax IMIIeHHIIl M’ sKoi (puc. 1, puc. 2).

i—-—*—d #ﬂ h—:—d *‘ /' T
\ f \ |
\ / \ \ /
Al |
i X \ ‘/
\ ‘/‘ \ / \ /
\ / [ f
i v / i ! |
213 216 237 248 249 252 265 270 285
M.H. n.H. n.H. MH. MH. 0NH  H n.H, M.H.

Puc. 1. Dpaemenmu amnnigixayii IIJIP 3 npaiimepamu 0o mikpocamenimuozo noxycy laglgap.
JHK: 1 —Marquis; 2— Gabo, 3 —Mapisa; 4— Goelent; 5 — Prinqual; 6 — Muponiécvra crasa;
7—Federation; 8§ — Ardec; 9— Caia; 10—Jlio6asa; 11 —Suneca; 12— Chinese Spring,

M — maprep monexynspuoi macu pUCL9/Mspl.
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Bapro 3a3naunTh, mo oxuH anens — 267 m.H. Oyiio 3HalAeHO JuIle B yKpaiH-
CBKIil KOJICKIIIT 1 JIMIIe B OJJHOTO, JI0 TOTO K, TeTePOreHHOTo copty JIrobaBa (267 1. H.
Ta 216 11.H.), a BUKJIFOYHO B 3apyOiXKHIi KOJIEKIIiT 3HAHICHO YOTUPH aJICJIbHI BapiaHTH
—213 1.1, 246 n.1., 250 .H. Ta 285 m.H.

B xoni po6otu OyB npoanaizoBaHmii 3B’ 130K MiXK MOIIMOP(]i3MOM aelbHUX Ba-
piaHTiB IMiaguHIB Ta alexIMU MikpocaremitHoro Jokycy laglgap (Tabn. 1). Tak,
COPTH 3 aJeNbHUM BapiaHTOM ThmiaauHiB Gli-Blb xapaxkrepu3yBalucCs ajeisiMH
Taglgap 213 n.H. Ta 216 n.H. L{ikaBum € Te, 1m0 anensb 213 m.H. OyB 3HaWACHUN
JuIe y aBcrpaiiiicbkoro copty Gabo ta xananacekoro Marquis, a 216 m.H.— y cop-
TiB 3 pociiicbkuM (be3ocra 1) Ta ykpaincbkuMm noxomkeHHM (MuponiBcbka 808,
Mapist, Ans0arpoc Ta iH.). Kpim nporo, hparmenrom amrnridikarii 216 m.H. xapak-
TEpU3YyBaJIMCS 1€ TPH 3apyOiKHI COPTH 3 aJeIbHUMU BapiaHTaMH [JIiaIuHiB, SKi HE
3ycTpivaroThest B Ykpaini — Gli-Biln (Intensivnaya), Gli-Bls (Salmone) ta Gli-Blg
(Goelent).

OparmenT amrntidikarii 237 m. H. 3a 1okycom Taglgap OyB AJCTEKTOBaHUMN B yKpa-
THCHKUX Ta 3apyODKHHX COpTax i3 ajebHuMHE BapianTamu Gli-B1c (Prinqual, [Tanna
Ta iH), Gli-Ble (Escualo, Jlrorenska Tta iH.), Gli-Blf (Capelle-Desprez, 3umosipka
Ta in.), Gli-Blg (Galahad, Gli-B1-4 Ta in.). Anens Taglgap 248 n.H. 3ycTpivaers-
Csl IEPEBAXKHO B 3apyODKHIN KOJIEKIT 1 B OfHIN ykpaiHnchkii sinil — Gli-B1-12 Ta
00’eqHy€e ax cim anenbHUX BapianTtiB rmiaguHiB: Gli-Bli (Federation, Insignia),
Gli-Blj (Cluj-650), Gli-Blk (Mentana, Pane-247), Gli-BIm (Titien), Gli-Blo
(Aragon-03, Gli-B1-12), Gli-B1p (Potam-70), Gli-BIr (Gazul). [lani anenpHi Bapi-
AHTH MarOTh CXOXI eJIeKTPO(OPETHYIHI CIIEKTPH Ta CIUTbHUN HAHOUTBIT TOBUTHHUIMA
y-rmiaauH [15, 19].

—

A » [
|
237 246 248 248 null
n.H. nH. MH. MH

Puc. 2. Dpaemenmu amnaigpixayii IIJIP 3 npaiimepamu 0o mikpocamenimuoeo noxycy Tlaglgap.
JIHK: 1 — Prinqual; 2 — Krasnodonka; 3 — Federation,; 4— Ardec; 5 — Ll{edopicms, 6 — Cartaya,
M — mapxep monexynapuoi macu pUCL9/Mspl.

77



ISSN 2077-1746. Bicuuk OHY. Bionoris. 2021. T. 26, Bu. 2(49)

Tabmung 1
BinnoBignicth ajesiiB mikpocaresitaoro aoxkycy Taglgap
Ta ajieJIbHUX BapiaHTIB IJianHiB
KinbkicTs copriB Aunenw Taglgap, Alle/IbHUI BapiaHT JI0KyCY
ILH. Gli-B1
2 213 Gli-B1b
60 216 Gli-B1b, Gli-BIn, Gli-Bls, Gli-Blg
21 237 Gli-Blc, Gli-Ble, Gli-Blf, Gli-Blg
10 248 Gli-Bli, Gli-Blj, Gli-Blk, Gli-Blm,
Gli-Blo, Gli-Blp, Gli-Blr

1 246 Gli-Blh

1 249 Gli-Blh

3 252 Gli-Blh

1 267 Gli-Bld

14 270 Gli-Bld

1 285 Gli-Bla
25 null Gli-B1l

Opnpasy Tpu anens Jiokycy Taglgap Oyno 3HaiieHo y coptiB nmeHutl 3 Gli-Blh
aJeJIbHUM BapianToM — 246 1. H. y pocilicbkoro copty KpacHononka, 250 1. 1. y Gerb-
rificekoro Ardec Ta 252 m.H. y mopryraiscskoro Caia, aMmepukancbkoro Newcaster
1 ykpaiHcekoro copty Mamspka. Y po6orti H.O. Kozy6 [3] mokaszano, mo naHuit
aJIeNbHUM BapiaHT 3yCcTpivaeTbes Takok y BUniB 1. dicoccum, T. spelta Ta T. durum,
a TakoX omucaHo cropinHeHi 1o Gli-B1h anenvHi Bapiatu ha*, hb*, hs*, mo imo-
BIpHO MOXKE TIOSICHIOBATH BUSIBJICHUN Hamu niomiMopdiszm. Takoxk nBa anenst Taglgap
OyJ10 BUSIBJICHO Yy cOpTiB 3 Gli-Bld anenbHUM BapiaHTOM. 3 HUX, JIUIIIE OAWH COPT
— JIrobaBa xapaktepusyBaBcs ajeneM 267 I.H., a BCi 1HI, Taki sk Suneca, Laura,
Crpymoxk, Biren — 270 . 1. AnenbHuii BapianT Gli-Bla 3naiinennii nume y Chinese
Spring, sikuit BupizHsaBcs anenem laglgap 285 n.H. Y COpPTIB 3 ajeiabHUM BapiaH-
toMm Gli-B1! (Binnosins, JInbine Ta iH.), sIKi 1OCUTH MOIIUpEHi B YKpaiHi, Oynu Bia-
cyTHi pparmentn ammutidikanii nokycy Taglgap (null anensb, y 38’s3Ky 3 HasBHICTIO
1RS.1BL TpaHncnokaiiii B reHOTHIII.

Jl1st miaTBepHKeHHS 3HARICHIX ajieiB, Oyio MpoaHali3oBaHO HYKJICOTHIHI TI0-
CITIIOBHOCTI MPOAYKTIB amrnTidikarii Jokycy Taglgap, naseneni y crarti K. Devos
etal. [9] 1 3ailicHeHO MOLIYK Ta aHAJIi3 IHIIMX HYKJICOTHIHUX MOCIiTOBHOCTEH B 06a3i
nannx NCBI.

3rigHo K. Devos et al. [9], norxuHa npoaykriB amiutidikarii jgokycy Taglgap nins
coprtiB Soissons i Timgalen cranoButs 213 m.H., Synthetic — 225 m.H., Hereward
i Cappelle — 237 m.1. Ta Chinese Spring — 285 1.H., 0 CHiBIIaae 3 HATUMHU pe-
synpratamu [1JIP 3a mum coprom. [3 HaBenmeHoro mepeniky y karanosi €. B. Mera-
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KOBChKOTO [14] 3HaiineHo ajenbHi BapianTu A coptiB Soissons 1 Timgalen — Gli-
B1b ta copry Hereward — Gli-BIf, po3mipu ¢pparMeHTiB amMInTidikamii ssKHX TaKoX
Bignosigarore Tabumui 1.

3a momrykoM y 6a3i garux NCBI Oyro 3Hali1eH0 HyKJICOTH IHI TTOCTITOBHOCTI Ta
MiATBEPKEHO po3Mip ¢hparMenTiB amIutiikamii MikpocaremiTHoro oKycy Taglgap
copriB Chinese Spring (AJ389689.1) Ta Katepwa (AJ389693.1), ki gocmipKyBanu-
csy naniit podorti. Kpim nporo, BLAST nmomyk nmokasas sokainizauito 7aglgap noky-
CY y BeUKiH (6,5 MIIH.TI. H.) aHOTOBaHIi HYyKJICOTH IHIH mociioBHOCTI MG560141,
mo Hanexutb copry Chinese Spring. 3okpema, HOCIIAOBHICTh, 10 (DIAHKYETHCS
npaitmepamu, pospodiaerumu K. Devos et al. [9], € Hekoayro4u010, 3aiiMa€e TTO3HIIII0
Mmix 3377023-3377307 1. H. Bix moyarky cukBeHcy MG560141, Ta 3HaXOIUTHCS MixkK
vB4 ta yB6 riaanHOBUMU reHaMH.

3aranom y 6a3i ganux NCBI 3a momomororo BLAST cepgicy Oyno 3HaiizeHo
LICTh HYKJICOTHIHUX mociifoBHocTei 7. Oestivum L., K1 32 ONICOM HaJIEKaN TeHY
GAGS56 abo y-rimiamuHOBOHY TiceBaoreHy. Ha puc. 3 BimoOpakeHO MYIBTHILIEKCHE
BHPIBHIOBAHHS JaHUX HYKJICOTHIHUX IMOCIITOBHOCTEH 3a anroputMoM MAFT.

1. AJ389689.1 T GCAGACCTGTGTCATTGGTCTCATCCCTCTGGTCAATGATCTGGCCACRARGCGCTTGCT
2. AJ389693.1 T CCATCTCTGTGTCATTGGTCTCATCCCTCTGGTCAATGATCTGECCACAAAGCGCTTGCC
2. RC7159%968.1 T CCATCTCTGTGTCATTGGTCTCATCCCTCTGGTCAATGATCTGGCCACRRARGCGCTTGCT
4. AJ389690.1 T CCATCTCTGTGTCATTGGTCTCATCCCTCTGGTCAATGATCTGGCCACRARGCGCTTGCT
5. M13712.1 WHE CCATCTCTGTGTCATTGGTCTCATCCCTCTGGTCAATGATCTGGCCACAARGCGCTTGCC
6. AF234648.1 T CCATCTCTGTGTCATTGGTCTCATCCCTCTGGTCAATGATCTGGCCACAAAGCGCTTGCT
1. AJ389689%9.1 T AAGTGATGAGGCRACRATGCTGCCAACAACTAGCACAGATTCCTCAGCAGCTCCAGTGTG
2. AJ389693.1 T AAGTGATGAGGCRACRATGCTGCCAACAACTAGCACAGATTCCTCAGCAGCTCCAGTGTG
3. KCT7159€8.1 T AAGTGATGAGGCRACAATGCTGCCARCAACTAGCACAGATTCCTCAGCAGCTCCAGTGTG
4. RJI38%690.1 T ARGTGATGAGGCRACRATGCTGCCARCAACTAGCACAGATTCCTCAGCAGCTCCAGTGTG
5. M13712.1 WHE AAGTGATGAGGCRACRATGCTGCCAACAACTAGCACAGATTCCTCAGCAGCTCCAGTGTG
6. AF234648.1 T GTGTCATGAGGCRACRATGCTGCCARCAACTAGCACAGATTCCTCAGCAGCTCCAGTGTG
1. RJ38868%.1 T CAGCCATCCATAGCGTCGTGCATTCCATCAGCATGTAGCARGAACAACAACARCARCARC
2. RJ389693.1 T CAGCCATCCATAGCGTCGTGCATTCCATCAGCATGTAGCARG-——————————————, ARC
3. KCT715968.1 T CAGCCATCCATAGCGTCGTGCATTCCATCAGCATGTAGCARG-—————————————————
4. RAJ389690.1 T CAGCCATCCATAGCGTCGTGCATTCCATCAGCATGTAGCARG-—————————————————
5. M13712.1 WHE CRGCCATCCATAGCGTCGTGCATTCCATCRGCATGTAGCARG —————————————————
6. AF234648.1 T CAGCCATCCATAGCGTCGTGCATTCCATCRAGCATGTAGCARG-—————————————————
1. RJ38868%.1 T AACARCARCAACRACRACAACARCARCAACARACRACAACARCAARCAACAARCRACARCARC
2. BJ389693.1 T ARCARCAACRACRACRACARACAARCAACRARCARACRACARACRRCAACAACAACRARCARCARC
3. RC715968.1 T RACAACARCARCARCARCARCARCARCAACAACARCARCARCARC
4. AJ389690.1 T —————————————— AACARCARCRACRACARACARACRACARCALC
5. M13712.1 WHE LACAACRACRACRACAACRACRACRRCARC
€. BF234648.1 T ——— -~ BAACRARCARCRRC
1. AJ3896589.1 T AACAACARCAACAACAAGGCATGCGTATCCTGCTGCCACTATATCAGCAACAACAGGTGE
2. AJ388653.1 T AACAACARCARCEACEAGGCATGCGTATCCTGCTGCCACTATATCAGCAACRACAGGTGE
3. KC715968.1 T AACAACARACRACAACRAGGCATGCGTATCCTGCTGCCACTATATCAGCAACAACAGGTGG
4. AJ389690.1 T AACARCARCAACRACRAGGCATGCGTATCCTGCTGCCACTATATCAGCAACAACAGGTGE
5. M13712.1 WHE AACAACARCRACRACRAGGCATGCGTATCCTGCTGCCACTATATCAGCAACAACAGGTGE
6. RF234648.1 T AACARCARCRACRACRAGGCATGCGTATCCTGCTGCCACTATATCAGCAACRACAGGTGE

Puc. 3. Mynemunnexcne 6upigniogants HyKaeomuoHUx NOCIi008HOCHeEl P-2TidOUHOBUX NCEBO02EHI8
Triticum aestivum L., 30iticnene y MAFT.
1— Chinese Spring GAG56 gene (AJ389689.1), 2 — Katepwa GAGS56 gene (4J389693.1), 3 — Ymai34
clone gamma-gliadin pseudogene (KC715968.1), 4 — Forno GAG56 gene (AJ389690.1),
57T T. aestivum gamma-gliadin pseudogene (M13712.1), 6-T. aestivum gamma-gliadin pseudogene

(AF243648.1). Konvopom nosnaueno nocuiooernocmi npaiimepis oo aokycy Taglgap.
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BupiBHIOBaHHSI HYKICOTUAHUX MOCIITOBHOCTEH MOKa3ajo, 10 BOHU PO3Pi3Hs-
IOTBCS JIUIIE KUTBKICTIO MOBTOPiB KopoBoro MotuBy CAA (puc. 3). Ilorenmiitno,
NPOIYKTH aMILTi(hiKallii, sIKi OXOIUTIOIOTH AUISIHKY MiXK TIpaiiMepaMu, Maiii O JTOBKH-
Hy 285 n.H. st Chinese Spring, 270 m.1. ans copty Katepwa, 237 m.H. 1 Forno,
252 m.u. mrg Ymai34 ta 237 nm.H. 1 219 m.H. 118 y-ITiauHOBUX MOCHTITOBHOCTEH
M13712.1 1 AF234648.1.

MotuB CAA n10oCHTH 4acTO 3yCTPiYaeThCsl B HYKICOTHIHHMX HOCITITOBHOCTSAX
TeHIB Ta TICEBIOTCHIB TWIiaJAMHIB, OCKUIBKH BiH KOAYE TIIOTAMiH, SKUH y BETUKIH
KIJIBKOCT1 IPUCYTHIN B aMiHOKHCIIOTHUX TOCTIIOBHOCTAX TimiaauHiB. BLAST anaini3
BUSIBUB TaKOXK TMOJIOHI 110 TOKycy Taglgap MiKpocaTemiTHI OCIiIOBHOCTI B CEKBe-
HOBaHUX IeHaX IIiaauHIB, IO KJIOHOBaHi 13 A Ta D cybrernomiB i mictsath CAA Mo-
tuB. Harnpukmnan, cekBeHoBaHi nociigoBHocti MG560140 ta MH347507.1 maroth
IIEHTUYHICTD 13 ToKycoM Taglgap 92,16% ii HanexxaTb 10 cyOreHoMy A, ajne oJHO-
YaCcHO BOHHU MICTATH Pl OMHOHYKJICOTUIHUX 3aMiH, OCOOIHBO B TOCIiTOBHOCTSX,
10 KOMIUIEMEHTapHi npaiiMepam 1o Taglgap. BupiBHIOBaHHS psily CEKBEHOBaHUX
MOCITITOBHOCTEH, HaO1IbII i1eHTHYHNX 10 cukBeHcy MH347507.1 nokasaio, 1o
KiTbKicTh TOBTOPiB CAA Bizpi3HSAETHCS JHIE HA PIBHI BUY.

Kpim mmennni m’sxoi 3a nonomoroto BLAST anainizy Oyio 3HalCHO psil Hy-
KIICOTUAHUX TOCIITOBHOCTEH, TOAIOHUX 110 TOoKycy Taglgap B IHIIMX BUJIB 31aKiB,
0 MICTATh B reHoM, Takux K — 1. spelta (ABD), T. dicoccum (AB), T. dicoccoides
(4B), T. durum (AB), a TakoX BHJIB, 10 PO3MISAAIUCS SK IMOBIPHI JJOHOpHU CYO-
reHomy B miienuiti M’sikoi — Ae. bicornis (S°), Ae. longissima (S"), Ae. sharonensis
("), Ae. searsii (S*) Ta Ae. speltoides (S) Ta TerpamnoinHoi mienui i3 G cyore-
HOMOM (III0 TaKOX TOXOAWTbH BiJ pisHOBUAY Ae. speltoides) T. timopheevii (AG)
[24]. ImoBipHi mpoxmyktn amrutidikanii mormu 6m Oytm 243 m.H. (AJ389696.1)
s T, spelta; 240 n.a (AJ389705.1) ta 243 n.H. (AJ389706.1) mna T. dicoccum;
255 n.H. (AJ389707.1) ta 279 n.uH. (AJ389708.1) msa 1. dicoccoides 237 m.H.
(AJ389709.1) Ta 234 n.1. (AJ389710.1) nna T. timopheevii; 222 n.1. (389704.1) Ta
249 m. 1. (AJ389702.1) mist T. durum; 231 1. (AJ389711.1, FJ0067708.1) mns
Ae. bicornis, 222 n.u (AJ389714.1) nyst Ae. longissima, 249 n.H. (AJ389718.1) st
Ae. sharonensis, 234 (AJ389715.1) m.H. s Ae. searsii Ta 210 m.H. (AJ389719.1) nnst
Ae. speltoides. 3aranom, 3a momomoroto BLAST amanizy Oymno 3uaiineHo B NCBI
HYKJICOTH/THI TOCIIOBHOCTI, 1110 BIAMOBIAAIOTH 14 Pi3HUM ajelisiM MIKpOCaTeNiTy
Taglgap, 3 sixux nume dotupu 3HaiaeHi [IJIP metogom y mocmimxyBaHiii BUOip-
i copTiB Ta oauH — 237 M.H. 3yCTpidaeThcs y NBOX BUAIB — 7. aestivum L. Ta
U. timopheevii. OTXe, OTpUMaHi Pe3yJIbTaTH CBI{4aTh PO MOXIIUBICTh 3aCTOCYBaHHS
npaiiMepis, po3podiennx Devos et al. [9] He TUTPKA AJIS TIIEHUIT M’ SKOT.

80



ISSN 2077-1746. Bicuuk OHY. Biomoris. 2021. T. 26, Bum. 2(49)

BucHoBxku

1. VY mpoBeneHomy nmociimkenHi metogom [1JIP 3nHaiineHo Bckoro 11 anenis
nokycy Taglgap, ciM aneniB 3ycTpidaeTbcs y COPTiB, CTBOPEHUX B YKpaiHi, Ta Je-
CSITh aJIeNiB — Y COPTiB, CTBOPEHHUX B 3apyODKHUX CENEKIIIHUX yCTaHOBaX.

2.  Bussnenuit moiimopdizm Koperroe 3 momiMophizMoM ajeIbHUX BapiaHTiB
rrianuHiB Gli-B1 noxycy ta go3posse po3ninmti Gli-Bla, Gli-Bld, Gli-Blh ta Gli-
Bl anenbHi BapiaHTH, a 751 yKPAaiHCHKUX COPTIB 3 BUCOKOIO iMOBipHicTIO e i Gli-
B1b anenvHmii BapiaHT.

3. MikpocarenitHuii mapkep Taglgap Mapkep He JTO3BOJISIE iMeHTU(IKYBaTH
Gli-Blc (saxuii OB’ A3YIOTh 13 BUCOKOIO XJTiI00TIEKapChKOIO AKICTIO), TIPOTE JO3BOJISIE
BIIPI3HUTH WOTO BiI ACSIKWX 1HIIMX ajieliB, Hanpukian Gli-B1b, mo € BaKIUBAM
JUTA CEeJIEKIT.

4. Amnami3 HyKJICOTHIHUX TOCHioBHOCTeH 3 0asu nanmx NCBI moka3as Ha-
SBHICTb Taglgap NOKycy He NUIIe B MIIEHHIII M K01, aje i B IHIINX BUJIIB
3nakiB poxiB Triticum L. Ta Aegilops L.
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MOJIMOP®I3M MIKPOCATEJITHOT'O JIOKYCY TAGLGAP
TA UOI'O 3B’5I30K 3 AJIETbHUMMU BAPIAHTAMU
IVIHAAWHIB NINEHU I M’AKOI

Pesiome

IIpo6nema. [miagyHn — MOHOMEpHI Ta BHCOKOIOJIIMOp(HI 3amacHi OUTKH eHJIo-
CriepMy HILIEHUI, SIKi pa30M 3 IIIOTeHIHaMK ()OPMYIOTh IIFOTEHOBHI KOMILIEKC, 110
BU3HAYa€ XJIIOOMEKapChKi BIACTHUBOCTI. AJIENIbHI BapiaHTH DIIaJMHIB € BaXKIJIMBOIO
03HAKOIO ITPH B1IOOPI MaTepiady JUist CENIEKIIii, TPOTEe BU3HAYCHHS TX METOIOM €JICK-
tpodope3y B kuciomy [TAAIL € TOCHTH CKIIAHUM.

Meta. MeToto 1aHoi poOoTH OyI10 TOCIIIUTH TTOJIIMOP(]i3M MIKPOCATEIITHOTO JIOKY-
cy Taglgap Ta npoaHaizyBaTi HOro 3B’ 30K 3 MOJIMOP(I3MOM aJieIbHUX BapiaHTIB
IJIiaJIMHIB BU3HAYEHNX METOIOM eliekTpodopesy B kuciiomy [TAAT.

Metoauka. Y pobGori mgochimkysaau 140 copTiB Ta JiHIA MIICHUII M’SIKOT
yKpaiHchKoi Ta 3apyOikHoi cenekiii. Enexrpodopes 3anacHux OLIKIB MPOBOAMIN
B kuciomy [TAAT 3a metoaukoro ®. O. [Tomepeni [1989], anenbHi BapiaHTH MO3HAa-
YaJi 3a MDKHAPOJHOK HOMeHKIaTyporo [Metakovsky et al., 2018]. IHK Buninsiu
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3 BukopuctanHsaM CTAB Oydepy ra nposogunu [1JIP 3 npaiimepamu 10 Mikpo-
carenity Taglgap(Devos et al., 1995). IIponykru [JIP dpakionysanu B 7% I[TAAT
Ta (apOyBaiu 3a JOMOMOIOI0 apreHTyM Hitpary. HykieoTnaHi nociiJoBHOCTI aHa-
mizyBanu 3a nonomororo BLAST Ta BupisnioBasin MAFT metonamu.

OcHoBHi pe3yabTaTtn. BusieiieHo 19 anenpHuX BapiaHTiB miianuHiB Ta 11 anemnis
nokycy Taglgap. B xonexuii ykpaiHcbkux coprtiB 3yctpivanucst Gli-B1b, Gli-Blc,
Gli-Bld, Gli-Ble, Gli-Blf, Gli-Blg, Gli-B1h, Gli-B1l ta Gli-Blo anenbHi BapiaHTH
i aneni Taglgap 216 .y, 237 m.H., 246 1m.H, 248 n.H, 252 m.H, 267 n.H, 270 n.H.
ta null. Y 3apy0ixHniil konekuii coptiB — Gli-Bla, Gli-B1b, Gli-Blc, Gli-Bld, Gli-
Ble, Gli-Blf, Gli-Blg, Gli-B1h, Gli-Bli, Gli-Blj, Gli-Blk, Gli-Bl1l, Gli-Blm, Gli-
Bin, Gli-Blo, Gli-Blp, Gli-Blq, Gli-Blr, Gli-Bls ta 213 m.H., 216 n.H, 237 m.H.,
246 m.H, 248 1.1, 250 1m.H, 252 .4, 270 1.H., 285 n.H. Ta null. AHaII3 HYKICOTHI-
HUX mociigoBHocTed B 0a3i nannx NCBI nokazaB HasBHICTB psijy IHIIUX ayeiiB
Mikpocarenity Taglgap He TiNbKH Yy NMIIEHUII M SIKOI, ajie i B JesIKMX BUJIB POJIIB
Triticum L. Ta Aegilops L.

BucnoBku. Buseienuit nomiMopdizM Kopenoe 3 moaiMop(hizMOM  alenbHUX
BapiaHTiB nriaguHiB Gli-B1 nokycy ta nossoise posaiuta Gli-Bla, Gli-Bld, Gli-
B1hra Gli-B1] anenbHi BapiaHTH, a JJIsl YKpaiHCBKHX COPTIB 3 BUCOKOIO IMOBIPHICTIO
e it Gli-B1b anenbHuii Bapiant. [Ipore, nanuii Mapkep He 103BoIsIE i1eHTHDIKyBaTH
Gli-Blc, 0 € BasKJIMBUM JIJIsl CEJIEKIIil.

Kaiouogi ciioBa: anenbHi BapiaHTy DTiaInHiB, 7aglgap, MikpocaretiT, moxiMopQism,
Gli-B1 noxyc, MIICHALS M’sIKa.

Yu. A. Popovych', O. M. Blagodarova?, S. V. Chebotar'?

'Odesa National Mechnykov University, Genetics and Molecular Biology
Department, 2 Dvorianska Str., Odesa, 65082, Ukraine.

’Plant Breeding and Genetic Institute — National Center of Seed and Cultivar
Investigation, National Academy of Agrarian Sciences of Ukraine, 3 Ovidiopolska
Doroha, Odesa, 65036, Ukraine.

POLYMORPHISM OF TAGLGAP MICROSATELITE
LOCUS AND ITS ASSOCIATION WITH ALLELELIC
VARIETIES OF GLIADINS OF BREAD WHEAT

Abstract

Introduction. Gliadins are monomeric and highly polymorphic storage proteins
of wheat endosperm, which together with glutenins form a gluten complex that
determines the breadmaking properties of wheat. Allelic variants of gliadins are an
important feature in the selection for breeding material, but their detection by
electrophoresis in acid PAGE is quite difficult.

Aim. The aim of this study was to investigate the polymorphism of the Taglgap
microsatellite locus and to analyze its correspondence to the polymorphism of allelic
variants of gliadins that have been revealed by acid PAGE electrophoresis.
Methods. 140 cultivars and lines of bread wheat of Ukrainian and foreign selection
were analyzed. Electrophoresis of storage proteins was performed in an acid PAGE
according to the method of F.O. Poperellia [1989], allelic variants were designated
according to the international nomenclature [Metakovsky et al., 2018]. DNA was
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isolated by CTAB method and PCR was performed with primers to the Taglgap
microsatellite (Devos et al., 1995). PCR products were fractionated in 7% PAGE and
stained with silver staining method. Nucleotide sequences were searched by BLAST
and aligned by MAFT methods.

The main results. 19 allelic variants of gliadins and 11 alleles of the Taglgap locus
were identified. In the collection of Ukrainian varieties there were Gli-B1b, Gli-Blc,
Gli-Bld, Gli-Ble, Gli-Blf, Gli-Blg, Gli-Blh, Gli-B1l and Gli-Blo allelic variants
and alleles of Taglgap 216 bp, 237 bp, 246 bp, 248 bp, 252 bp, 267 bp, 270 bp and
null. In the foreign collection of varieties — Gli-Bla, Gli-B1b, Gli-Blc, Gli-Bl1d, Gli-
Ble, Gli-Blf, Gli-Blg, Gli-Blh, Gli-Bli, Gli-Blj, Gli-Blk, Gli -Bll, Gli-Blm, Gli-
Blin, Gli-Blo, Gli-Blp, Gli-Blq, Gli-Blr, Gli-Bls and 213 bp, 216 bp, 237 bp, 246
bp, 248 bp, 250 bp, 252 bp, 270 bp, 285 bp and null. Nucleotide sequence analysis in
the NCBI database showed the presence of a number of other alleles of the Tuglgap
microsatellite not only in bread wheat but also in some species of the Triticum L. and
Aegilops L. genus.

Conclusions. The detected polymorphism correlates with the polymorphism of
allelic variants of gliadins of G/i-B1 locus and makes it possible to identify Gli-
Bla, Gli-Bld, Gli-B1h and Gli-B1] allelic variants, and for Ukrainian varieties with
high probability also G/i-B1b allelic variant. However, this marker does not allow
identifying G/i-B1c, which is important for breeding

Key words: allelic variants of gliadins, 7aglgap, microsatellite, polymorphism,
Gli-B1 locus, bread wheat.
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BIIJINB AJIIMEHTAPHOE JETIPUBAIIT HA MOP®OJIOTTYHI
SMIHU IIUTONOAIBHOI 3AJI0O3M LIIYPIB

[TpoBeneHo OCHiHKEHHS BIUIMBY 3HI)KEHOTO 1o Maci Ha 30% Xxap4oBoro parioHy
Ha CTaH LIMTOMOAIOHOI 3aJI03M IIypiB, A€ OyJI0 BHSBIECHO MOPQOJIOTIUHI O3HAKU
3poctaHHs i (yHKHiOHaNbHOI akTHBHOCTI. Ha 1ie Bka3zye 3MEHIICHHS pO3MipiB
(oIMiKyIIiB 1 KOJIOiY, 3HWKEHHSI BHYTPIIIHBOTO JiaMeTpy (OIKYIIB 1 301IbIICHHS
BHCOTH THPEOLUTIB, 3pOCTAHHs CTEPEOJOTIYHOTO 1HJEKCY pe3opOIii Ta 3HMKEH-
HSl 1HAEKCY HAKOMMYEHHS KOJIOIMy, 30UIBHICHHS KUTBKOCTI IHTEP(OIIKYISIPHUX
OCTpIBIIIB.

Kuarouosi ciioBa: nurononioHa 3a1103a; alliMEHTapHA JCTIPUBALIiS.

[Iutanns po MeXaHi3MU [Iii TOTOXyBaHHS, a TAKOX MPO ONTHUMAIBHI PEKUMHU
HOT0 3aCTOCYBaHHS B 03/I0POBUYHX 1 JIIKYBAIBHUX IIJISAX 3aIMIIAIOTHCS B IIEHTPI yBa-
'Y JIOCJTIHUKIB JIO TETIEPIIIHBOT0 Yacy. BigoMo, 1o momipHe 00MeKeHHS XapuoBOTro
pauioHy Mae MO3UTHBHUH e(peKT Ha OUIBIIICTD MPOLECIB KUTTEMISIIBHOCTI OpTaHi3-
My. Tofi sk TpuBaJie MOBHE TOJIOyBaHHs 200 HE MMOBHOIIHHE XapuyBaHHs, HaBIIAKH,
3HIKYE aJlanTaiiifHi MOXJINBOCTI OPTaHi3My 1 MPUCKOPIOE HACTaHHA cMepTi. Bera-
HOBJICHO, II0 B OCHOBI IMTO3UTHBHOTO €(PEKTY T030BAHOTO TOJIOAYBAHHS JICXKATh TaKi
Bay\IMBI (Di310JI0TIUHI MEXaHI3MU, AK: ayTOJi3 HEXKUTTE3NATHUX KIITHHHUX CTPYK-
Typ; aKTHBHE 3BUIBHEHHS OpraHi3My BiJl KIHIEBHX IPOAYKTIB OOMiHY pEYOBUH, €H-
JIOTOKCHHIB, BKJIFOYarOUYM METAOOJIITH JIKiB, Uy>KOPIJIHUX AHTHICHIB; 3MiHA CTaHY
PEIENTOPHOTO arapary KJIITHH; MMiBUIICHHS aKTUBHOCTI (hakTopiB HecneupiaHol
PE3UCTEHTHOCTI 32 OMHOYACHOI CTUMYJIAIIIT ITporieciB pereHeparii Toro [8]. Bee me
CIIyTy€ TiACTAaBOIO ISl MIMPOKOTO BUKOPHCTaHHS ajiMeHTapHoi aenpuBaii (A/])
y MEIUYHI NpaKTHLi JUIs JIiIKyBaHHS 1 TPOQiIaKTHKH Pi3HUX 3aXBOoproBaHb [ 10, 14].

Azne, He3Baxkaroun Ha JoOpe BuBUeHHMU edekT Big AJl Ha oprani3wm, mitepa-
TYpHI JaHi moA0 i BBy Ha (YHKIIIOHAJIbHY aKTHBHICTH 1, 0COOJIIMBO, HA MOp-
¢domorivyni 3MiamM B muTonoaioHii 3amo3i (LL[3) mooguHOKI, 1 YacTO CynepedsnBi,
110 HE J03BOJISE 3pOOUTH OMHO3HAYHUX BHCHOBKIB. BUTBIIICTE MOCIITHUKIB BH-
BYQJIM 3MiHHM KOHIIEHTpAIlil THPEOiTHUX TOPMOHIB y KPOBI JItoAeH i TBapuH, sKi
OTpUMYyBalii OOMEKEHUH 3a KaJIOpilHICTIO palioH xapuyBanHus [12, 13, 15]. Jlani
JiTepaTypH Mpo Te, sSIK 3MiHIOEThCs MopdomnoriuyHa ctpykrypa 13 npu A/ i 30-
BCiM mooauHoKi [1, 3, 4].

© P. B. fluxo, 2021
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MeTa po6oTH — ZOCHIIUTH BIUIMB aJliMEHTAapHOI JenpuBalii Ha MOpQOIOTiuHi
3MIiHU IIATOIOIOHOT 3371031 MOJIOJIUX IIIYPIB.

Marepianu Ta MeTOIM J0CTiAKEHHS

JociimkeHHs npoBeicHo Ha 24 nypax-caMisx il Wistar Bikom 3 micsi. Tsa-
puHHU niepeOyBany B yHi()iKOBaHMX YMOBaX, Ha CTAaHIAPTHOMY PalliOH] Xap4yBaHHSI.
ypu Oynu posmineni Ha 2 rpynu (10 12 TBapuH y KOXHi#): | — KOHTPOJIBHI TBa-
punwn, 11 — nrypw, sxi oTpUMyBaiu Xap4oBWH parmioH 3HIKeHHH 1o maci Ha 30%
MOPIBHSIHO 3 KOHTPOJIBHUMM TBapuHaMu. Jl000BuIl palioH XapuyBaHHS ISl LIypa
KOHTPOJIBbHOI Ipynu cTaHoBUB 20 T (65 KKal) CreniaaizoBaHOro KOMOIKOpMY, a JiIs
nocuinHoi TBapuHH — 14 T (45 kkan). Takuii CTymiHb 3HW)KEHHSI KaJIOPIMHOCTI parti-
oHy 3a knacugikamiero Mak Kest C. M. BigHOCATB 10 «M’sikoi» AJl, sika 31aTHa 1o-
JIOBXKYBATH TPUBATICTh KHUTTSI, I JIBUILYBATH €(PEKTUBHICTH (PYHKI[IOHYBaHHS MOJIC-
KYISIPHUX 1 KIITHHHUX CHUCTEM, 301TBITYBaTH aJaNTaIliifHI MOKIIUBOCTI OpPTaHi3MYy.
Hoctyn no Bonu OyB BimbHUM. TpuBamicTh ekcriepuMenTy cranoBuia 28 ai0. Lypis
BUBOIMJIM 3 CKCIICPUMEHTY HUISIXOM JIMCIIOKALii MUHHUX XpeOliB, BiAMOBIAHO 110
BUMOT MDKHAPOIHUX MPUHLIUIIB €BPONEHCHKOT KOHBEHIIIT.

3 HeHTpaIbHUX MUISTHOK TKaHUHU 113 BUTOTOBIISLIM TICTOJNOTIYHI IIpenapary 3a
CTaHJAPTHOIO METOAMKO: (iKcyBany B pifuHi byeHa, 3HEBOTHIOBANIM B CIIUPTaX
3pocrarodoi koHmeHTpartii (Big 70 mo 96 °) i giokcani. OTpuMaHi 3pa3Ku 3aTHBAH
y napadin. [lapacdinoBi 3pi3u, TOBIIMHOI 5—6 MKM, BUTOTOBIISITM HA CAHHOMY Mi-
KpoToMmi, papOyBanu remarokcuininoM bemepa i eozunom. Jlis Bisyanizanii ejgemeH-
TiB CIIOJYYHOT TKAaHMHHU 3aCTOCOBYBAJI METOJH ABO- 1 TPUKOJIIPHOTO 3a0apBIICHHS
no Ban-I'i3ony i Maccony [9]. 3 BukopuctanusM 1iupoBoi kKaMepu Mikpornpenapa-
tn hoTtorpadysanu Ha mikpockori «Nikon Eclipse E100» (Slmonist). Mopdomerpito
3MIHCHIOBAJIM 32 JIOTIOMOTOIO KOMIT F0TepHOT mporpaMu «Image J».

Ha ricronoriyaux 3pizax LI[3 BumiproBaiu 1uiomnty morepedHoro nepepisy ¢o-
JiKyJiB, KOJOiAy 1 (oNiKynsIpHOTO emiTeniio; 30BHIMIHIA 1 BHYTPIMIHIA XiaMeTpH
domikyniB; BucoTy (oiikyiasipHOro emitenito. [lipaxoByBamu cepeqHIO KiUIbKICTh
TUpeouuTIB y (omikynax. BusHauanu QonikysipHO-KOIOIMHIN 1HJIEKC (B1IHOIICH-
HS TUIOTI (QOJIIKYIIIPHOTO SITITENII0 A0 TUTOII KOOIy ), CTePEOJIOTIIHAN 1HIEKC pe-
30p06mii (4/h, ne h — cepennst moBKKMHA XOpA BIAPI3KIB JiHIN, [0 MPUMANAIOTH HA
KOJIOi) 1 1HIEKC HAKOMHMYEHHS KOJOimy (BiAHOIIEHHS CEpeIHbOTO BHYTPIITHHOTO
JliaMeTpy 10 TOABIMHOT BUCOTH TUPEOIAHOTO EIITelNi0). 32 BUKOPUCTAHHSIM METO-
Iy HaKJIaAaHHS TOYKOBUX MOP(OMETPUYHHX CITOK BUPAXOBYBAJIH BIIHOCHY ILIOILY
CTOYYHOI TKAHWHH, TAPSHXIMH 3aJI031, BU3HAYAIN CTPOMAIIbHO-TIAPEHXIMATO3HUH
iHACKC (BITHOIICHHS BIAHOCHOI IUIOMII CTPOMH J0 BITHOCHOI IIJIOMII MTAPEHXIMH 3a-
71031). BuMiproBanu mmpuHy MPOMIapKiB MIXKIACTKOBOI, MI>KIaCTOIKOBOT 1 Mixk(o-
JKyISpHOT crioNydHOi TKaHuHH [5, 16].

CrarucTu4He ONpaLIOBaHHS 3A1MCHIOBAJIM METOAAMH BapiallifiHOI CTATHCTHKH
3a OMOMOTOI0 KOMII'toTepHOi mporpamu Statistica 6.0. HopmaneHicTh posmominy
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uu(ppPOBUX MacHBIB MEPEBIPsSUIN, BUKOPUCTOBYIOUM Kputepiid [lipcona. st ominku
KoedillieHTa BiIMIHHOCTEH JOCTOBIPHOCTI PI3HMIII MK KOHTPOJIBHOIO 1 JOCIITHOIO
IPYyTO0 BUKOPUCTOBYBaN t-KpuTepiit CThiofieHTa. BiIMIHHOCTI BBaKaJIU JJOCTOBIP-
HAMH TIpH 3HadeHHi p < 0,05.

Pe3yabTaTn qocaikens Ta ix 00roBopeHHs

Maca Tijla KOHTPOJIbHUX IIYPIiB 3a 4ac ekcrnepuMeHTy 30ubiimiacs Ha 10,0%,
a TBapuH, sKi nepedyBanmn Ha AJl, HaBmakw, 3MeHmmiIacs Ha 8,9%. Y mocmigHnx
urypis maca 113 Oyna Hukuoro Big koHTpoutto Ha 20,0% (p < 0,05) (Tabin. 1).

Tabmuusg 1
Maca tisa i muronoaioHoi 3a03u, r (n =12, M = m)
ITokazuuku Konrpoan JlocJin
Maca Ttina
HAa [10YaTKy eKCIIEPUMEHTY 271+5 313+4
B KiHIli €KCTIEPUMEHTY 298+7 285+6
Maca muTonoaioHo1 3a5103u 0,020+0,001 0,016+0,001*

[pumitka: * p < 0,05 — 10CTOBIpHICTH BIAMIHHOCTEH y MOPIBHAHHI 3 KOHTPOJIEM

13 mypis, micas BrmuBy AJl, 30epirana ¢izionoriuny CTpyKTYpy 3 4iTKUM pO3-
IOJIIJIOM Ha LEHTPaIbHY 1 epudepudny 30Hu. DOIKYIM 321031 OyJid Pi3HOI BEJIH-
YMHU 1 MaJIH, TIePeBaXKHO, OBaIIbHY (GopMy. Kooin GpomikyniB KOHTPOIBHUX TBAPHH
OyB TOMIpHOT IIITBPHOCTI 1 MICTUB HEBENHKY KiIBKICTh PE3OPOIIIHUX BaKyoIei.
Konoin ¢omnikynis 113 gocmigaux TBapuH OyB NOMIpHOI LIIIBHOCTI, ajle 4acTo MaB
«MHUCTUIY XapaKTep uepe3 HasBHICTh YUCICHHUX Bakyodei (puc. 1).

Puc. Mixpogomoepaghis 3pizy wyumonodionoi 3anozu konmponvroi meapuru (4)
ma wypa nicia eniugy anrimenmaproi oenpusayii (b). 3abapenenns
3a memooom Ban-I'izona. 36inewenns 400
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VY 113 mrypis, micis BBy A/l, crioctepiraiy BiporiJHO MEHINY IUIOILY I1O-
nepevHoro mepepidy ¢domikymis ta konoimy Ha 11,3% 1 12,8% BiamosinHO, HiX
y KOHTpOJi. BHyTpimHii niamerp GoIiKyliB JOCTIIHUX TBAPUH TaKOXK OYyB JIOCTO-
BipHO MeHIINM Ha 13,8%. Tupeornutn gacTo Mamu mpu3MaTudHy (HopMmy, a BUCOTA iX
Oyna Ha 9,3% O1UTBIIO0 Bi KOHTPOIIO (Tad. 2). Lle Moke CBiTYUTH PO i BUIIICH-
HSl aKTUBHOCTI 3aJI03M, aKTUBHY Pe30pOLil0 THPEOTNIOOYIiHY 1 CEKpEeLil0 TOPMOHIB
y KpOBOHOCHE pycio [2].

VY I3 mrypis, micns BBy AJl, BUSBICHO BipOTiJHE 3pOCTaHHS CTEPEOJIOriy-
HOTO iHJeKCYy pe3opOmii Ha 15,7%. lle# moka3HUK XapaKTepu3ye AMHAMIKY HaKO-
MTMYCHHS 1 BUBEACHHS 1HTPa(ONIKYISIPHOTO KOoixy. Tomi Sk iHIeKC HAaKOITHIEHHS
KOJIO1/y, HaBIaKH, OyB 10cTOBipHO MeHIIUM Ha 21,0%. DomniKynspHO-KOJI0IAHUI 1H-
nexc B I3 gocmigHux TBapyH 3aJIMIIABCS HA PiBHI KOHTPOJIO (Tabi. 2). 3pocTaHHs
CTEPEOJIOTIYHOTO 1HACKCY Pe30pOIlii Ta 3HMWKEHHS 1HJCKCY HAKOIUYCHHS KOJIOITy
CBIJTUUTH TIPO MOCUJICHHS CEKPEIlii THPEOIIHUX TOPMOHIB Y KPOBOHOCHE pyciio [7].

Tabmurs 2
MopdomeTpryHi NOKa3HUKHU IUTONOAIOHOI 32,1034 (n = 12, M £ m)
Moxa3uuku Kounrtpousb Hocuain
ITapenxima
Bingnocna mioma,% 74,8+2,64 75,3£2,3
IInoma, MkM?
¢omikymna 3075+87 2727+74%*
KOJIOiTy 1223+44 1066+£97*
(OIMIKYIISIPHOTO eTiTeNi0 1853+93 1661+83
Hiamerp domikyna, MKM
30BHILIHII 56,5+1,2 53,7+1,9
BHYTPIIIHIN 34,9+1,3 30,1+1,2%*
Bucora tTupeonuTis, MKM 10,8+0,6 11,8+0,4
DomiKyISIPHO-KOIOIAHUM 1HIEKC 1,52+0,05 1,56+0,04
[H1eKkc HaKOMUEHHS KOJIOLy 1,62+0,08 1,28+0,09*
Crepeosoriunuii iHAEKC pe3opOorii 0,115+0,003 0,133+0,007*
KinpKicTh THPEOIMTOB B (DONIKYII, IIIT. 22,2+0,7 20,9+0,6
CnosyyHa TKaHUHA

Bingnocna moma,% 25,2+1,6 24,7+1,3
CTpoMabHO-TAPCHXIMATO3HUI 1HICKC 0,34+0,04 0,33+0,04
upuna npouapkiB Croay4HO! TKAHWHH, MKM
MI’K4aCTKOBOT 24,9+0,9 21,4+0,8%*
MI’KYaCTOYKOBOT 7,5+0,8 8,1+0,5
MDKGOTIKYIApHOT 1,68+0,08 1,37+0,07*

IMpumitka: * p < 0,05 — 1ocTOBIpHICTH BIAMIHHOCTEH Y MOPIBHSHHI 3 KOHTPOJIEM

VY mypis, siki nepeOyBaiu Ha AJ], cioctepiraiu TeHIEHITO /10 301IBIICHHS Kilh-
KOCT1 1HTEP(ONIKYIIPHUX OCTPIBI[IB, 10 MOKHA PO3IVISIATH SIK O3HAKY aKTHBAIIil
nporieciB domikynorenesy (pereneparrii) 1113. BcranosiieHo, 1o iHTepQOTKyIIpHi
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OCTpiBILI MiCTATh ManoaudepeHiiioBani KIITHHH, SIKI MOKYTh OyTH JHKEPEITIOM IS
(opmyBaHHsI HOBUX (OTIKYIIB [5].

Y U3 gocigHuX HIypiB BUSBJICHO TEHACHIIIIO J0 3HWKEHHS BIAHOCHOI IUIOII
CTPOMH 1 CTPOMAJTLHO-TIAPEHXIMATO3HOTO 1HAEKCY. TakoK y MUX TBapWH CIOCTEPi-
rajgy BipOriZiHe 3HW)KEHHS IIMPUHU MIPOILApPKiB MixkuacTkoBol (Ha 14,1%) 1 Mixkdo-
nikymnsipHoi (Ha 18,5%) criony4yHoi TkaHUHY (Ta01. 2). 3MEHIIIEHHS BiTHOCHOT IO
CTPOMH 1, BIITIOBITHO, 301JIBIIICHHS BIJIHOCHOI YaCTKH MMAPEHXIMATO3HUX CJICMCHTIB
pereHepaTopHuX MOXKIUBOCTEeH. OYEeBHHO, IO 3MEHIIECHHS MIMPUHU IMPOIIAPKIB
1 Macu crioiry9Hoi TKaHuHH 1113 B 11imomMy mominmrye MG OTiKyIIpHA 00MiH pedo-
BHUH 1 IPOHUKHEHHS TOPMOHIB Y KPOB.

JlitepatypHi aaHi, siki Oynu 6 npucssdeni BBy AJl Ha 113, nooguHoki, a Ha-
SIBHI pe3y/IbTaTH MalOTh HEOIHO3HAUHMH XapakTep. [lepeBakHO AOCHTIKyBall KOH-
LEHTPAIIiI0 THPEOiJHUX TOPMOHIB B KPOBI JIFOZICH 1 TBAPUH, IKi OTPUMYBAaJIH 3HUKE-
HUH palioH XapuyBaHHS 3a KaJopiiHicTI0. BuaBieHo, 1o 0OMeXeHHs XapayBaHHs
MO-pi3HOMY BITIMBA€ HA KOHIICHTPAIIIO THPEOITHUX TOPMOHIB y CHPOBATIII KPOBi
mypiB. Tak, y TBapuH, sSiKi OTPUMYBajIM 3HI)KEHUH PALliOH XapuyBaHHS ITOMITHIIH,
110 KOHIEHTpawis Tupokcuny (T4) B cupoBarili KpoBi He 3MiHMIIACS, KOHLIEHTPALlis
TpuiioaTuponiny (T3)—3HU3MIach, a 38oporHboro T3, HaBnaku, 3pocia [11]. [nmn
BYCHI BUSBHIM 3HIDKEHHs! BCiX ropMmoHiB L1[3 B KpoBi micis BIUIMBY 0OMEKEHOTO
xapuyBaHHs [6, 12, 15]. Toxi sik AesiKi AOCTIAHUKHA CIIOCTEPITrajiy, IO MICIs BIUIUBY
MiCSIIHOT HU3BKOKAJIOPIHHOI mieTn koHIeHTpamis T3 1 T4 B KpoBi iCTOTHO 3pocTae,
a KOHIICHTpAIlisl THPEOTPOITHOTO TOPMOHY, HaBIMaKH, 3HIKYeTbes [13].

Mopdomnoriuni 3minu B 113, micas BIuMBy 0OMEKEHOTO XapuyBaHH:, CIIOCTE-
piranu i iHmi JOCHiIHUKY. Tak, micis iHTepBaJbHOTO TojoxyBaHHs (1 AeHb TOBHE
roofyBaHHs / 1 JeHb CTaHAAPTHHUH PaIliOH) MPOTATOM MICAIS Y IIYPAT BHABICHO
HasBHICTH MOPOXHIX (DOINIKYIMIB 1 mepuepuIHNX BaKyoJeH, 10 BBaXKAEThCS O3HA-
KOIO TIMEpaKTHBHOCTI 3a7103H [4]. B iHIIIOMY mociimkeHHi, TPOBEISHOMY Ha IIypax
niHii Wistar pi3HOTO BiKY, [TOKa3aHO, IO ITiCIIs 3aKiHYEHHS MIePioly TTOBHOTO TOJIOY-
BaHHs B [113 criocrepirarorsest MOp¢oI0riuHi 03HAKM MiABUIIEHHS (YHKLIOHATBHOT
AKTUBHOCTI THUPEOIMTIB 1 MOCUJICHHS aKTUBHOCTI MIKPOIUPKYJIATOPHOrO pycia. 3i
301IBLICHHSIM TEPMiHIB TOJOMYBaHHS IIi 3MiHU HAPOCTAIOTh, & MOTIM 3MiHIOIOTHCS
o3Hakamu npurHidenHs ¢yskmii 113 [1]. HeoqHo3naunicTs pe3ynprariB Moxe OyTH
OB’ s13aHa 3 BUKOPUCTAHHSM B €KCTIEPUMEHTAX PI3HUX PEKUMIB OOMEKEHHS Xapuy-
BaHHS, TBAPHH a00 JIFOJIEH Pi3HOTO BiKY, TPUBAIICTIO TIPOBEICHHS JOCIIIIiB TOIIO.

Takum 4MHOM, Y MOJIOUX IYPiB, SIKi MepedyBaiy Ha 3HIKCHOMY XapuoBOMY pa-
uioni o mMaci Ha 30%, BUsIBUIIM MOP(OIOTIYHI 03HAKH MiABULICHHS (PYHKIIOHATBHOT
aktuBHocTi [1[3. Ha 1ie Bkazye 3MeHIIeHHs po3MipiB (OIKYITIB 1 KOOIy, 3HHKEHHS
BHYTPIIIHBOTO JiamMeTpa (OJIKyJiB i 30UIBIICHHS BUCOTH THPEOIUTIB, 3POCTAHHS
CTEpPEOJIOTIYHOTO IHAEKCY pe30opOllii Ta 3HIKEHHS IHAEKCY HAKOTHMYEHHS KOOIy,
HasBHICTh YHCJICHHUX PE30pOIIHHIX BaKyosield B KoJOimi (OJIKYIiB, 30UTBIICHHS
YHUCENBHOCTI IHTEP(OIIKYISIPHUX OCTPIBLIB, 3MEHIIEHHSI KITbKOCTi CTPOMH B 3aJ1031.
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[Ipore, BusiBneni mopdonoriuni 3minu 113, micns BBy A/, moTpeOyroTs nonaib-
HIOTO JOCIHIPKeHHS 1 YyTOUHEeHHs. SIK BiZIoMO, 3 BIKOM peakllis opraHizMy Ha pi3Hi
YUHHUKH MOXE SIK TIOCHITIOBATUCS, TaK 1 3HIKYBATHCS TTOPIBHSIHO 3 MOJIOJUM BiKOM.
Tomy, DOMITFHO TIPOBECTH TaKi MOCIHIHKEHHS Ha IIypax cTapIiioro Biky. Kpim Toro,
HEBIJIOMO yepe3 SIKUi camMe MeXaHi3M BIUTHBAaE 0OMEKEHE XapuyBaHHs Ha 3a5103y. Bee
1Ie BUMarae OiJIbIIl JIeTATFHOTO BUBUEHHSI POITi Ta MexaHi3MiB BrumBy AJl Ha 1113.

BucHoBknu

1. BmmB amiMeHTapHOI genpuBaiii (3HHKEHOTO Xap4OBOTO PaIlioHy 1O Maci
Ha 30%) npotsirom 28 1i0 y MOJIOAUX LIypiB MPU3BOAUTH 10 MOSIBH MOP(OIOTTYHUX
O3HaK MiIBHIIEHHS (PYHKI[IOHATHHOI aKTUBHOCTI NIMTOMOAI0OHOT 321031,

2. 1li gaHi MOXYTh MaTH HE TUIBKH TEOPETUYHE 3HAYCHHS, aji¢ 1 CTAHOBUTH
MIEBHUI IPAKTUYHUN 1HTEPEC MPHU BUKOPHCTAHHI 0OMEXEHOTO XapuyBaHHS IS aK-
TUBaLii INUTONOAIOHOT 3aJI03H.
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BIIJINB A.JIIMEHTAPHOi:_ JETIPUBAILIIT HA MOP®OJIOTTUHI
3MIHU U TOIIOAIBHOI 3AJIO3U LIYPIB

Pesiome

AkTyanpHicTh mnpoliaemmu: HesBaxkaroum Ha 1o0pe BHBYECHHIH e(eKT Bif
aJiMEHTapHOI JempHBaIlii Ha OpTaHi3M, JITEpaTypHi MaHi IIOAO0 ii BIUIMBY Ha
(YHKIIOHATBHY aKTHBHICTB i, 0COOIMBO, HA MOP(QOIIOTIYHI 3MIHH B IIUTONOAIOH I
3amo3i (I1[3) mooguHOKi, i 9acTO CymepeuNnBi, IO He JO3BOJISE 3pOOUTH OTHO3HAY-
HUX BHCHOBKIB. Bce 11e BumMarae OUTbII 1eTaIbHOTO BHBYCHHS POJi Ta MEXaHI3MiB
BIUIHBY 0OMe)keHOTo XapuyBaHHs Ha 1113.

Merta: [ocniKeHHs BIUIMBY alliMEHTAapHOI JCMpHBAIlii Ha MOPQOIOTIYHI 3MiHU
IIATOIIOAIOHOT 3aJI031 MOJIOAMX IIYPiB.

Metonu nocaimxenHsi: JlocmiKeHHS TPOBENEHO Ha 24 mIypax-caMIaxX JiHil
Wistar Bikom 3 wmicsami. [{ypu Bcix rpym mepeOyBamu B yHi()iKOBaHHUX yMOBaX,
Ha CTaHJApTHOMY pAallioHI XapuyBaHHA. TBapWHM HOCHIAHOI Tpynu, MPOTAToM 28
10, oTprMyBaJIM Xap4OBHI palioH 3HWKeHMH 1o Maci Ha 30%. Poboty 3 nrypamu
MIPOBOJVIIN BiJIMIOBITHO JO MPHHIHUIIB [eNbCiHChKOI mekmaparii. 3 MeHTpaTbHIX
IUTSTHOK TKaHWHU 113 BHUTOTOBISITH TiCTONOTIYHI MperapaTH 3a CTAaHJAPTHOI Me-
TOJVMKOIO. 3 BHKOPUCTAHHAM HU(PPOBOI KaMepH Mikpomnpenaparu (GoTorpadysain
Ha Mikpockomi «Nikon Eclipse E100» (Smonis). Mopdomerpiro 3miiicHIOBaIH 3a
JTOTIOMOTOFO KOMIIT FOTepHOI mporpamu «Image J».

OcHoBHi pe3yasTatu gocaimxenusi: [Ipu rictomoriunomy amamizi I3 mrypis,
SKi 3a3HaBAJM BIUIMBY aJliMGHTapHOI JeNpHBallil, BUSABICHO, IO BOHA Mae HE
3MiHEHY (i31070TiUHY CTPYKTYpY. PONIKyIH epeBakHO OBaJIBHOT (hOpMU Ta Pi3HIX
po3mipiB. Komoin y domikynax gociiIHUX TBapUH MOMIPHOI IIITFHOCTI Ta MICTHTB
YHCIICHHI pe30pOIIiitHi Bakyosi. Tupeonutu mpusmariuaHoi Ta KyOidHoi popmu. Bu-
siBIIeHO, 1o B 13 mocmimHuX mIypiB 3MEHIIYeThCs TUiomia (oikyimiB, KOJOidy, ix
BHYTPIMIHIN iaMeTp, 3pOCTae BHCOTA THPEOIUTIB, 30UIBIIYETHCS CTEPEONIOTITHAN
iHAeKC pe3opOrii i 3HWKYEThCA IHIACKC HAKOMUYEHHS KONIOIMy, 301TBIIyeThCS
KUTBKICT 1HTEp(OTIKYIAPHUX OCTPIBIIB. TakoX y IOCTIIHUX TBAPHH BiAMIYCHO
3HIKCHHS IIUPHUHH TIPOIIAPKIB MIXKIACTKOBOT Ta MIK(OIIKYIAPHOT CIIOTYYIHOT TKa-
HUHH.

BucnoBku: Y mypiB, siki mepeOyBaii Ha 3HIKEHOMY XapIOBOMY PalliOHi, BUSBHIN
MOp(OJIOTIUHI 03HAKH IMiABUIIEHHS (DYHKIIIOHATBFHOI aKTHBHOCTI IIIUTOMIOAIOHO] 3a-
JIO3H.

Kurouosi ciioBa: muTononiOHa 3amo3a; ajJiMeHTapHA ICIpUBAILis.
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01024, Ukraine.

INFLUENCE OF ALIMENTARY DEPRIVATION ON
MORPHOLOGICAL CHANGES OF RAT’S THYROID GLAND

Abstract

Introduction: Despite the well-studied effect of alimentary deprivation on the
body, the literature data on its effect on functional activity and, in particular, on
morphological changes in the thyroid gland are single and often contradictory, which
does not allow unambiguous conclusions. All this requires a more detailed study of
the role and mechanisms of the impact of restricted nutrition on the thyroid gland.
Aim: To investigate the effect of alimentary deprivation on morphological changes
in the thyroid gland of young rats.

Methods: The study was conducted on 24 male Wistar rats aged 3 months. Rats of all
groups were in uniform conditions, on a standard diet. Animals of the experimental
group, for 28 days, received a diet reduced by 30%. Work with rats was carried
out in accordance with the principles of the Declaration of Helsinki. Histological
preparations were made from the central areas of the thyroid tissue according to the
standard method. Using a digital camera, the micropreparations were photographed
under a Nikon Eclipse E100 microscope (Japan). Morphometry was performed
using a computer program «Image J».

Results: Histological analysis of the rat’s thyroid gland affected by alimentary
deprivation revealed that it had an unchanged physiological structure. The follicles
were mostly of oval shape and of various sizes. Colloid in the follicles of experimental
animals is of moderate density and contains numerous resorption vacuoles. Thyroid
cells are of prismatic and cubic shape. It was found that in the thyroid gland of
experimental rats the area of follicles, colloid, their inner diameter decreases, the
height of thyrocytes increases, the stereological resorption index increases and the
colloid accumulation index decreases, the number of interfollicular islands increases.
Also in experimental animals there was a decrease in the width of the interlobar and
interfollicular connective tissue.

Conclusion: In rats fed on a reduced diet, morphological signs of increased functional
activity of the thyroid gland were found.

Key words: thyroid gland; alimentary deprivation.
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EUPHORBIA DAVIDII SUBILS (EUPHORBIACEAE) IN FLORA
OF RAILWAY TRACKS OF DNIESTER BAY BAR

On the Dniester embankment, between station Karolina-Buhas and Sonyachna, in
the space between the tracks, as well as near these tracks, on the substrate of gravel,
seven localities or the synanthropic species on E. davidii were recorded. In general,
the examples found on the south slopes of railway tracks (compared to the north
ones) are worse developed, are less branch out and are mainly represented by a
smaller number of generative individuals.

Key words: Euphorbia davidii; railway tracks; Dniester bay bar

The flora of the south of Ukraine is notable for its significant transformation and,
as a consequence, for its considerable number of synanthropic species, including
invasive ones [1, 2, 3, 8, 11, 12]. The presence and expansion of anthropogenically
transformed areas, as well as the existent level of permanent influence of human
activity, probably, will contribute to it in the future too.

The issues, related to distinction and identification plants the species in the ter-
ritory of North and South America, as well as problems designation invasive exem-
plars in flora of European countries and North Caucasus (Abkhazia, Ossetia), are
covered in modern scientific literature, in particular in Ukrainian literature [5, 9, 10,
21]. It is noticed that the species expands its distribution area at a rapid rate [4, 22].
The study of the chemical composition of E. davidii plants is considered [19].

Euphorbia davidii (tetraploid, 2n = 56) originates from North America (the north
of Mexico, the USA, Canada), it was distributed in Europe (Bulgaria, Moldova, Rus-
sia, Ukraine), according to certain assumptions, with exported grain. The localities
of the species are also registered in South America (Argentina), Australia, Asia [4,
13, 15, 16, 17, 18, 20]. For the year 2013, in Europe there were known 46 localities
in ten European countries [22].

In Ukraine, there are noticed localities in Odessa, Amvrosiivka, Donetsk, Chop,
Mukachevo, Kyiv, Kherson, Zatoka, etc. For the majority of these locations is point-
ed out that plants of this species were registered on railway tracks or nearby [22].

Plants E. davidii are represented at the picture (fig. 1, 2).

© O. Yu. Bondarenko, S.L. Myronov, 2021
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Fig. 1. Euphorbia davidii. Habitus. Photo Fig. 2. Euphorbia davidii. A part of an
by Bondarenko O. 11 August, 2021, inflorescence. Photo by Bondarenko O.
near the railway stop Morska 8 August, 2021, near the railway stop Limanska

Euphorbia davidii subsp. Poinsettia — plants are tomentose, from the basis or
from the middle are very branchy. Leaves are oblong and serrate. Seeds are 2,4-2.9
mm in length, in transection are tetrahedral. On the surface of seeds there are few
big enough irregularly-shaped tubercles or flanges [12]. It is an annual plant, up to
40 cm high, blooms in august.

The species is an invasive plant, neophyte, in the territory of Ukraine is repre-
sented mainly in anthropogenically transformed sectors of seaports, railway tracks,
abandoned lands [6, 22].

In order to study the flora of anthropogenically transformed areas of the Dni-
ester embankment, using the pathway method, studied railway tracks and adjacent
areas between railway stations Karolina-Bugas and Sonyachna. Statistical separate
measurements were performed. Railway tracks are directed from east to west. The
nearest locality of E. davidii, according to literature, is situated on railway tracks
of the railway station Zatoka (also related to Dniester bay bar, in the direction of
Bilhorod-Dnistrovskyi) [22]. In accordance with oral report of Ph.D., assistant pro-
fessor Vasiljeva T. and Ph.D., assistant professor Kovalenko S., they also found E.
davidii on Dniester bay bar.

For other natural or anthropogenically transformed ecotopes og the Dniester
overflow of E. davidii plants we have not revealed.

In pursuant to geobotanical subdivision of Ukraine, the area is integrated in geo-
botanical district of cereal and wormwood-cereal steppe of Odessa, saline meadows,

102



ISSN 2077-1746. Bicuuk OHY. Biomoris. 2021. T. 26, Bum. 2(49)

solonchaks and vegetation of carbonate outcrops, Black Sea-Azov steppe subprov-
ince, Pontic steppe province and Eurasian steppe region [7].

The locations being examined are completely transformed by an anthropogenic
factor and represented by a crushed stone substratum with concomitant contamina-
tion, which is specific for rail transport. There are observable some evidence of res-
toration (adding) of substratum, in consequence of which one of the previously no-
ticed localities (from July 2021) was not found. In addition, in some places there are
notable evidence of mowing vegetation on the crushed stone railroad embankment.

Railway tracks are frequently a place of detection of synanthropic species, in-
cluding invasive ones [14].

The detected localities have the following coordinates:

46°07°51.8”N, 30°30°51.9”E. There are present about 400 individuals up to 15
cm high; most of them (> 250) are registered on the south side of the railroad em-
bankment. On the north side there are situated about 80 examples. Specifically in-be-
tween of rails there are about to 15 individuals, but exactly here the plants are better
developed, branch well, possess bigger leaves and higher number of inflorescences.
As of 23 August 2021, more than 70% of plants have developed seeds. The locality
is up to 20 meters in length. About 10 exemplars of plants were found beyond the
railways, on the sandy substratum from the south side. They possess, in most cases,
just one stem, insignificant branching, are fruitful.

46°07°42.1”N, 30°30°42.9”E. Specifically in-between of rails there are registered
11 exemplars, up to 15 cm high. Only two plants have developed seeds. Two more
were found on the north side of the railroad embankment. The locality is 2 meters
long. As of 23 August 2021, the major part of plants possessed generative organs.
Beyond the ecotope of railway tracks the exemplars of E. davidii were not found.

46°07°03.3”N, 30°30°22.3”E. The solitary exemplars with a total number of 32
are situated in the locality, which length is 30 meters, mostly in-between of the rails.
The plants, with a few minor exceptions, are poorly developed, they are up to 13 cm
high. As of 23 August 2021, seven generative individuals were found, up to 10 cm
high. Beyond the ecotope of railway tracks no exemplars were found.

46°06°32.9”N, 30°30°08”E. There are more than 500 exemplars in the locality
that is up to 20 meters long, among them: in interrail space — only 47 plants, on the
north side of the railroad embankment — 27 plants. As of 23 August 2021, on the
south side of the embankment only about 50% (by sight) of plants were fruiting. On
the north side the majority (by sight — up to 80%) of plants have developed seeds.
Beyond the ecotope of railway tracks no exemplars were found.

46°05°59.8”N, 30°29°31.6”E. In interrail space 57 exemplars were distinguished,
twelve more — on the south side of the railway embankment, on the north side — 2
individuals. The plants are comparably well-developed; as of 23 August 2021, most
of plants were ramiform and have developed fruits. Beyond the ecotope of railway
tracks no exemplars were found.
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46°05°35.6”N, 30°29°07.3”E. The locality (more than 50 meters in length) is
represented by a considerable number of exemplars: over 2000 plants are situated on
the both slopes of the crushed stone embankment. The plants are lowly, up to 10—12
cm high. The individuals from the south side of the embankment, in comparison with
exemplars from the north side, are poorly ramiform. A minor part of the exemplars is
situated beyond the railway tracks, on the sandy substratum of the bay bar. In inter-
rail space only 75 individuals were distinguished, among them, 68 plants (as of 30
August 2021) have developed fruits.

46°05°00.8”N, 30°28°34.8”E. This locality is up to 50 meters long, the indi-
viduals of Euphorbia davidii were registered only on slopes of the crushed stone
embankment, in interrail space there were not noticed any of E.davidii exemplars.
The number of individuals — more than 300, particular plants reach the size about
20 cm. Most of plants are low-growing, poorly ramiform, but up to 80% (by sight)
of them, as of 30 August 2021, have developed fruits. Beyond the railways no ex-
emplars were found.

Conclusions

1. In 2021, when studying the flora of anthropogenically transformed ecotopes,
on the sections of railway tracks up to eight kilometers long, 7 habitats of E. davidii
were found between the stations Karolina-Buhas and Sonyachna. The concentration
of plants in the localities ranges from 32 species to about 2000.

2. Plants in the space between the tracks, compared with gravel slopes, few.

3. The number a plants on the southern side of the slopes of the tracks is greater.
However, compared to the northern slopes, they are less branched and, as of the time
of the research, are represented by fewer generative individuals.
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Cnncok BUKOPHCTAHOI JIiTepaTypu

1. Bonpmapenko O.}O. Koncnexr ¢mopu monussst mexupivust Juicrep — Tumiryn / O.10. Bonnapenko.— Kuis:
®dirocouiouentp, 2009.— 332 c.

2. Boumapenko O.}0. ®nopa monusss mexupivust [Auicrep — Tumirym: auc. xaun. 6ion. Hayk cmen. 03.00.05 /
0.10. bonpapenxo.— Kuis, 2015.— 380 c.

3. Bacumbesa, T.B. Koncnekr ¢nopu IliBnennoi becapa6ii. Onecbkuii Hanionansuuil yHiBepcureT iM. I.1. Meu-
uukoBa, Oxeca, 2003.— C. 1-250.

4. Tensrman /1. B. Amepuxanckuit Bun Euphorbia davidii Subils (Euphorbiaceae) Bo ¢mope Boctounoit EBpornst
u CeBepuoro Kasxkaza / /. B. ['enprman // Turczaninowia. — 2012.— T. 15, Ne 1.— C. 37-39.

5. Tysik 5. Hosi nokanitetn kapantiuHHOTO Oyp’siny Euphorbia dentata Michx. B Ykpaiui / S1. I'y3ik, B.B. IIpo-
tonomnosa, O.O. Karano, I.1. Moiiceenxo, b.I" IIpous, M. B. IlleBepa // Ykp. 60T. xypH. — 1997.— T. 54, Ne 3.—
C. 280-283.

6. eipua T.C. 3naxinku Euphorbia davidii Subils (Euphorbiaceae) na tepuropii JliBobepesxuoro Jlicoctemy
Vkpainu / T. C. [IBipna, K. O. 3Barinuesa // Ykp. 6otan. xypH. —2013.— T. 70, Ne 3.— C. 351-353.

7. Hinyx S1.11. Teo6oraniune paifonyBanHs Ykpainu Ta cymikHuX Tepuropiit / 5. I1. Jinyx, FO. P. Hlensr-Coconko
/I Ykp. 60tan. xypH.— 2003.— T. 60, Ne 1.— C. 6-17.

8. InBasiiini Buan y duopi IliBuiunoro IIpuaopunomop’s / [B. B. IIporononosa, M. B. Illesepa, C.JI. Mocsikin Ta
in.].— K.: @itocouionentp, 2009.— 56 c.

9. Kosanenko C.I. Hosi Bumu cuxanTtponsoi ¢uopu M. Onecu Ta npuaopromopcskux moptis / C.I. Kosanenko,
C.I1. Ierpux, LI1. Py:xumpxa, T. B. Bacunbsea-Hemepnanosa / Ykp. 60t. skypH. — 1993.— T. 50, Ne 1.— C. 114-117.

104



ISSN 2077-1746. Bicuuk OHY. Biomoris. 2021. T. 26, Bum. 2(49)

20.

21.

22.

. Kosanenko C.I. HoBsle Haxonxu Euphorbia dentata B Ilpuuepromopse / C.I. Kosanenko, U.I1. Pyxunkas,

C.IL Ilerpuk // bromn. I'mah. 60t. cafna.— 1992.— Bem. 163.— C. 62.

. IIporononosa B.B. Cunantponnas ¢uopa Ykpausnsl u mytu e passutus / B.B. Ilporononosa.— K.: Hayk.

nymka, 1991.—192 c.

. TIporononosa B. B. InBasiiini Buan y ¢opi Ykpainu. 1. I'pyna Bucoko aktuBHux BHaiB / B.B. IIpotonomnosa,

M.B. Illesepa // GEO&BIO.—2019.— Vol. 17.— 116-135.

. Toxraps B.K. Euphorbia davidii Subils (Euphorbiaceae) — ol Bun uist Lientpansnoro Yeprosemss (Poc-

cusi) / B.K. Toxraps, A. 1O. Kypckoii // ®utopasnoobpasue Bocrounoii Erponsr, 2019.— T. XIII, Ne 4.— C. 397—
401. doi: 10.24411/2072-8816-2019-10058

. Burda R.I. Invasion, distribution and naturalization of plants along railroads of the Ukrainian south-east /

R.I. Burda, V.K. Tokhtar // Ykp. 6oran. xypH.— 1992.— T. 49, Ne 5.— C. 14-18.

. Marchessi J. E. Presencia de Euphorbia davidii Subils (Euphorbiaceae) en la Provincia de Buenos Aires: mor-

fologia y anatomia de la especie / J.E. Marchessi, R. Subilis, R.L. Scaramuzzino, H.N. Crosta, M. F. Eseiza,
H.M. Saint Andre, V.F. Juan // Kurtziana. — 2011. — 36 (1).— pp. 45-53.

. Oprea A. Euphorbia davidii Subilis (Euphorbiaceae) — an alien species new to the Romanian flora / A. Oprea,

Z. Barina, C. Sirbu // Contributii Botanice. — 2012.— 48.— pp. 7-12.

. Pinke G. The first occurrence of Euphorbia davidii in Hungary / G. Pinke, S. Molnar, V. Garamvélgyi, Z. Barina

// Nowenyvedelem. — 2012.— 48 (3).— pp. 117-120.

. Purger D. Euphorbia davidii Subils (Euphorbiaceae), a new alien species in the flora of Serbia / D. Purger,

D. Vajgand, N. Mi¢i¢, K. Vajgand // Botanica Serbica. —2015.— 39 (1).— pp. 49-52.

. Rédei Dora. First phytochemical investigation of secondary metabolites of Euphorbia davidii Subils. and

antiproliferative activity of its extracts / Dora Rédei, Norbert Kiisz, Maté Szabo, Gyula Pinke, Istvan Zupko,
Judit Hohmann1 //Acta Biologica Hungarica. —2015.— 66(4).— pp. 464—467. DOI: 10.1556/018.66.2015.4.11
Vladimirov V. A new alien species of Euphorbia (Euphorbiaceae) to the Bulgarian flora / V. Vladimirov,
A.S. Petrova // Phytologia Balcanica. — 2009.— 15 (3).— pp. 343-345.

Yena A.V. Euphorbia davidii Subils. Med-Checklist Notulae, 30 / A.V. Yena // Willdenowia. — 2011.— Vol. 41,
Ne 4.—P.317.

Zoltan Barina. Current distribution and spreading of Euphorbia davidii (E. dentata agg.) in Europe / Zoltan
Barina, Myroslav Shevera, Culita Sirbu, Gyula Pinke // Cent. Eur. J. Biol. —2013.—T. 8(1).— P. 87-95.

O. 10. bonaapenxo, C. JI. MupoHoB

Opechkuil HallioHaNbHUM yHiBepcuTeT imeHi I. 1. MeunukoBa,
kagenpa 60TaHiKH,

Byn. JIBopsiHChKa, 2, Oneca, 65082, Ykpaina

EUPHORBIA DAVIDII SUBILS (EUPHORBIACEAE) ¥ ®JIOPI
JAJVIBHUYHUX KOJIU JHICTPOBCBKOI'O IEPECHUITY

Pesrome

MeTa. AHTPONOTEHHO TMEPETBOPEHI EKOTOMH € OCEPEAKOM JUIs iCHyBaHHs Oara-
THOX aJIBEHTUBHMX BUIB. [lommpeHHs niBHIYHOaAMEpUKaHCHKOTO BUILY Euphorbia
davidii minpony Poinsettia Ha pi3HNX KOHTUHEHTAX 4acTO MOB’SI3YIOTH 13 EKCITIOPTOM
3epHa. [IeBHMIT yac HAYKOBIII MiTHIMATH MUTAHHS ineHTH(]IKaMii pociuH E. davidii
Ha HOBUX TEPUTOPISAX, OCKUTBKU Iiei BuA Mopdonoriyao nonioauit 10 E. dentata
agg.

Bupn E. davidii xapakrepu3y€eTbcsi BUCOKUM 1HBa31MHUM TOTEHIIAJIOM, € KeHO(ITOM.
Ha Tepuropii Ykpaiuu B Npe/cTaBIeHI OKPEMUMH JIOKAJIITETaMH TIPAKTUYHO Ha
BCiit TepuTopii. [1oB’A3anuii i3 TEPUTOPISMH MTOPTIB, 3aTI3HUYHUX KOJIiH, HE0OpOO-
JIFOBAHMX 3EMelTb.

Metoau. Y 2021 pomi, MapmpyTHUM METOIOM, Ha MUISHKAX 3aTi3HUYHUX KO
JIHICTPOBCHKOTO TIepecHITy, Mixk 3/cTaniisMu Kaposina-byras ta Consuna (3arajb-
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106

HOO JIOBXKHHOIO — JI0 BOCBMHU KIUJIOMETPIB), BUSBIICHO CiM JIOKamiTeTiB E. davidii,
B myOikamii HaBe#eHO iX KoopauHaté. OOCTEKEHI SKOTONH XapaKTepU3YHOTHCS
meOCHICTUM CyOCTpaTOM, 3 IMiIBUIICHUMHE TEMIIEPaTyPaMH, a TAKOK CIeIHA(IITHIM
BiOpamifHIM, iHCONALIHHIM Ta TiAPOJIOTIIHUM PEKUMaMH.

PesyabraTu. [IpencraBieHi K MaJOYHCICHH] JOKaaiTeTH (32 BUIM), TaK 1 AUITHKH,
Jie KOHIIeHTpallis pociuH craHoBUTH ToHa 2000. ITpoTshKHICTh Miclie3pocTaHb —
BiJl IBOX METpIB 10 MBaALATH. Brcora okpeMuX, HaHOUIBII PO3BHUHEHUX OCOOUH,
cranoBmiia 20 cm.

PocnuH y MDKKOTIHHOMY [TPOCTOPI, SIK ITPABUIIO — CYTTEBO MEHIIIE, TPOTE BOHU Kpa-
1I1e PO3BUHEHI, TOOpPE TaTy3AThCs, MAIOTh OLTBITY KUTBKICTh CYIBITh 3 TNIOZAMHU.
BucHoBku. KiIbKIiCTh POCIHH 13 MiBACHHOI CTOPOHU BIKOCIB KOJIi, SIK MTPABUIIO
OinblIa, MPOTE eK3eMIUISIPU Ha MIBICHHHUX BiJKOocax (MOPIBHSIHO i3 MIBHIYHUMH) —
ripiie po3BHHEHHI, MEHIIIE TATY3SThCS Ta, CTAHOM Ha Yac IPOBE/ICHHS JIOCIIKEHb,
OyJu TIpeICTaBIICHI MEHIIIOK KUTBKICTIO TeHepaTuBHUX 0coOnH. Ha mpuermux 1o
3aNI3HUYHAX KOJIH MIIMAaHWX MiTHKaX MEpecuIty, pociuHu E. davidii mpakTHaHO
He (hikcoBaHi. 3Hal/IeHI HEUNCICHHI €K3eMIULIPH MaJld MPUTHIYCHUH PICT, €auHe
cTebs10, MPaKTUYHO HE KBITYBaTH Ta HE MaJd HACIHHSL.

Kurouosi cinoBa: Euphorbia davidii; 3anizanysi komii; JIHICTPOBCHKHUI MepecHIn

O. Yu. Bondarenko, S. L. Myronov

Odesa National Mechnykov University, Faculty of Biology,
Department of Botany

2 Dvorianska str., Odesa 65082, Ukraine

EUPHORIA DAVIDII SUBILS (EUPHORBIACEAE) IN FLORA
OF RAILWAY TRACKS OF THE DNIESTER BAY BAR

Abstract

Aim. Anthropogenically transformed ecotopes act as a centre for existance of many
adventive species. The distribution of North-American species Euphorbia davidii
subsp. Poinsettia across various continents is often attributed to the export of grain.
For some time scientists have been bringing up the issue about identification of
plants E. davidii in new territories, because the species is morphologically similar
to E. dentata agg.

The species E. davidii is characterised by a high invasive potential, it is a neophyte.
In Ukraine the species is represented by separate localities almost throughout the
country. It is related to sectors of ports, railway tracks, and abandoned lands.
Methods. In the year 2021, by means of route method, in sectors of railway tracks of
the Dniester bay bar, between the railway stops Karolina-Buhas and Soniachna (total
length is up to eight kilometers) seven localities of E. davidii were distinguished; the
coordinates of the locations are listed in the publication. The examined ecotopes are
characterised by a crushed stone substratum, with higher temperatures, and also by
specific vibrational, insolational and hydrological modes.
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12.

14.

Results. Both inconsiderable in number of plants localities (32 exemplars) and
zones, where the number of plants reaches over 2000 are represented. The extent
of habitats ranges from 2 to 20 meters. The height of particular, the most developed
individuals constituted 20 cm. As a rule, in the inter-rail space there is a considerably
smaller number of plants, however, they are better developed, well-branched and
have more inflorescences with fruits.

Conclusions. A number of plants from the southern slopes of the railways is typically
bigger, however, the plants on the southern slopes (in comparison with the northern
ones) are worse developed, branch out less and, at the time of conducting the
research were represented by a smaller number of generative individuals. In sandy
sectors of the bay bar adjoining the railway tracks the plants E. davidii were almost
not noticed. The individuals found in the above-mentioned sectors are characterised
by stunted growth, a single stem, almost did not bloom, and did not produce seeds.

Key words: Euphorbia davidii; railway tracks; the Dniester bay bar
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HOBA 3HAXIJAKA PIAKICHOI'O IT'PUBA PISOLITHUS
ARHIZUS (SCLERODERMATACEAE) HA TEPUTOPII
OAECBKOI OBJIACTI

HaBomutbhes iHpopMalis Ipo HOBE Miclle3HAXOKEeHHS Pisolithus arhizus 3 y30e-
pexoks THIITYIBCHKOTO JTUMaHy, SKAW BXOIUTHh 1O CKIAAy PEriOHaIbHOTO
nanmmadTHoro nmapky «Trmrirymscskuit» (Onecbka odnacts). Ha mocimxenii
TEPUTOPIT TIOI0BE TLIO Tprda 3HAXOAUIIOCS TTOPYY 3 KyJIIbTUBOBAHUM Juniperus
sabina.

KarouoBi cioBa: pinkicuuii Buj; Ykpaina; UepBoHa KHHUTa; perioHaIbHUN
nmanmmadTHr napk « Tunirynscekuit» (Onecbka 001acTs).

Pisolithus arhizus (Scop.) Rauschert — enunuii Bun pony Pisolithus Alb. &
Schwein., momupenunii B Ykpaisi [3, 4, 9]. Lle#t rpub HaBeneHUA y TPETHOMY BU-
nmauHi YepBoHoi kaurn Ykpaiam (mani — UKY) 3a kareropieto «piakicauin» [2]. Bin
TakoX yBilIoB 10 [lepemiky BuAiB pociivH Ta rpuoiB, MO 3aHOCATHCS 10 YepBOHOT
KHUTH YKpaiHu (POCIMHHUI CBIT), 3aTBEPKEHOTO Haka3oM MiHicTepCTBa 3aXUCTy
JOBKUUIS Ta MPUPORHUX pecypeiB Yipainu Ne 111 Bixg 15 mororo 2021 poky.
VY tperpomy Bumanni YKY (wa 2009 pik) mokaszani BiciM MiCIle3HaX0KEHb TPH-
6a B [lomenpkiii (1 miciesnaxomxenns), Onecebkiit (1), Ilontascekiit (1), Xap-
kiBchKiit (1) 1 Xepconcekiit (3) obOmactax ta AP Kpuwm (1) [2]. Ha mogaTok
2021 poky B Ykpaini P. arhizus BizoMuii Bxke 3 22 Miclie3Haxo/pKeHb 3 KaprnaTchkux
micis, Llenrpansraoro Ilomices, JliBobepesxnoro Jlicoctemny, XapkiBebkoro Jlicocreny,
JliBoOepexHoro 3makoBo-iydyHoro Cremy, CTapoOiIbCHKOTO 3JIAKOBO-JIYYHOTO
Creny, [IpaBoOepexHoro 3iakooro Cremny, JliBoOepexxHoro 3iakoporo Crermy,
INipceroro Kpumy Tta IliBmennoro 6epery Kpumy y Jlorenpkiit (1 mice3HaxomKeH-
Hs), XKuromupcerekiit (4), 3anopizekiii (1), IBano-Opankiserkiii (1), MukomaiBebkiit (2),
Opnecokiii (3), [Tonrascekiii (1), XapkiBewkiit (2), XepcoHebKiit (5) obmacTsax Ta
AP Kpum (2) [7]. Hes3Baxkarouum Ha 3HaxiJKu OCTaHHIX POKiB, P. arhizus € pina-
KiCHUM BHJIOM B YKpaiHi, 1 MOIIYK HOT0 HOBUX MiCLIE3HaX0/KEHb, & TAKOXK XapaKTe-

© @. I1. Tkauenko, O. M. ITorosa, 2021
Ls crarta Bigkpuroro pocryny Ha ymoBax CC BY-NC 4.0
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pPUCTHKA WX MIiCIIE3HAXO/PKEHb 3aJIMIIAIOTHCS aKTYaIbHIUMH.

Bu mae 1ikaBy 010710T110 Ta €KOJIOTIH0. 3/1aBHA OyJ10 BijoMo, 1110 P, arhizus yTBO-
proe Mikopusy 3 Quercus robur [5]. 3a M3HIMAMHA JTITEPaTYPHUMA JTAHUMH KOJIO
CUMOIOHTIB P. arhizus BUSIBUIIOCS 3HAYHO MIMPIIUM: BiAMideHa HOTo MiKOpHU3a 3 pi3-
HUMU BHJIaMH JIUCTSHUX Ta XBOMHUX 1OPif (3 BUnaMu poxiB Betula, Quercus, Pinus,
Juniperus) [8].

LikaBo, 110 sIK MIKOPU30YTBOPIOBaY, el TPHO PEKOMEHAYIOTh BHKOPUCTOBYBATH
B JTICOBOMY TOCIIOIapPCTBI MPH BUPOIIyBaHHI cOCHU Ta ay0a [8, 11]. B Oxechbkiit 00-
nacti P. arhizus paHimie OyB BiToMHN TUTBKH K cuMOiOHT Quercus robur [7].

Opnne mnonose Tino P. arhizus (puc. 1) 6yno 3naiiaeno 12.09.2021 p. y cyxomy
CTaHi Ha OBEPXHI I'PyHTY Oinns y30epexokss Tuiiryapcbkoro JMMaHy Ha cXuii O0a-
ku «PamxkeBay», B okonuipix c¢. Jlrodomnons Jlmmancekoro (koaumHsoro Kominrep-
HIBCBKOT0) p-Hy. 3apa3 1ie TePUTOPIisl perioHaNbHOTO JaHAmagTHOrO MapKy (nam —
PJIIT) «Tunirynbcbkuin» (Oaecbka 001acTh)*.

Puc. 1. 3osniwmniti uenao Pisolithus arhizus, 3ibpanozo Ha mepumopii pecionanbHoeo

aanouagpmuoeo napry « Tunieyaiscokuily (Odecvka obnacms)

*[Ipumitka. OqHOWMEHHHH perioHaTbHIH TanamapTHrl napk « THIirybCbKuiny
icHy€ HaBKOJIO THIITyIECHKOTO JIMMaHy B MEXax CyciiHbo1 MukosaiBcbkoi obmacTi,
TOMY JUIS PO3PI3HEHHS LUX 00’ €KTiB MPUPOIHO-3aI0BIAHOTO (DOH/Y MiCIsl HA3BH Y
Jy’KKaX BKa3yeThCsl BiMOBIHA 00JIACTb.
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Bussnene micuespoctanus P. arhizus 3HaxoauThes B Mexax Omecbkoro reo0o-
TaHIYHOTO OKPYTY 3JIaKOBHX Ta MOJIMHOBO-3JIAKOBUX CTEIIiB, 3aCOJIEHUX TyKiB, CO-
JIOHYAKIB 1 POCITMHHOCTI KapOOHATHUX BiJICIOHEHB; 1151 TEPUTOPIi BITHOCHTHCS 110
Halcyximux B YKpaiHi — BOHA BiANIOBiAa€ CyBOPO NOCYIUIUBIHM arpokiaiMaTHyHii
30HI 3 rigporepMmiuauM KoedimienTom mermie 0,7 [6]. Lle koM y3roKy€eThes 3
JITepaTypHUMHU JIAHUMH TIPO T€, 10 BUJI, HA BIMIHY Bij OUIBIIIOCTI MaKPOMIIIETIB,
mo0pe TPHUCTOCOBAHHWM O TMOCYXH Ta BUCOKHX TEMIIEPATyp i YTBOPIOE TIOIOBI
TiJla HaBITh TOJI, KOJIHU B iHIIKX TpUOIB I1e He crocTepiraerbes [7, 10, 12].

I'pu6 3pocTaB Ha MOKUHYTIH CaAOBii AUISHII ITiJT MOJIOANM KYIIIUKOM KYJIBTHBO-
BaHOTO Juniperus sabina L., IMOBIpHO, ik HOr0 CUMOIOHT. 3arajibHa JOBXXKHUHA I1JI0-
JIOBOTO Tila rpuba craHoBWiIa 8,3 CM, PO3IIMPEHOT BEPXHBOI YaCTHHH — 5,7 CM.
CrepuiibHa HiXkKa OyIa J0BXHHOK 2,8 ¢M 1 ToBIIMHOIO 2,5 cM. Lle Bimmosimae
BigoMUM MOPGOMETPUIHUM TTOKa3HUKaM BuAy [4]. Criopu Mam TUTIOBY GopMmy,
OynonoBy i po3mipu (3a [4]).

Orxe, 3Haxiaka P. arhizus Ha y30epexoki THIIryJIbCbKOTO TMMaHy € HOBOIO (23-10)
s Yipainu [7] Ta uetBepToro B Ozechkiii obnacTi (puc. 2).

Puc. 2 . 3uaxioxu Pisolithus arhizus ¢ Odecwxkiti obnacmi: 1-y 1958 p.,
2—y2014-2020 pp., 3 — nosa 3naxioka 12.09.2021 p.
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Bomna Takox JOMOBHIOE BiToMOCTi ipo Miko6ioTy Teputopii PJIIT « Tumirynbcbkuii»
(Onecpka o6macTb). BriMm, cimijt 3a3HaYnTH, 0 HA JaHUK yac 3Haxiaku 1958 p. [1, 3]
He miaTBepkeHi [7].

XapaxkTepHUil 30BHIMTHIA BHUTISAL TUIOMOBHX TiT P. arhizus poOUTh MOXITHBUM
HOTO pO3Mi3HaBaHHS Y MPHUPOJI HE TUTBKH (axXiBIsIMH, ae i rpuOHUKaMH-TTIOOUTe-
JISIMU, 1 T1e Ma€ CIPUATH 301TBIIEHHIO HOTO 3HAXIiOK.

Crarts Hagiiima 1o pegaxuii 01.11.2021
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HOBA 3HAXIAKA PIAKICHOI'O I'PUBA PISOLITHUS
ARHIZUS (SCLERODERMATACEAE) HA TEPUTOPII
OAECBKOI OBJIACTI

Pesiome

IIpo6aema. Po3noscromkeHHs BuaiB 3 UepBoHOT KHUIM YKpaiHH HEJOCTATHBO
nocmipkeri. Le crocyerbes Takox 1 pigkicHoro rpuda Pisolithus arrhizus (Scop.)
Rauschert. Omxke, BUSIBIICHHSI HOBUX MICII€3POCTaHb PAPUTETHOTO BUIY € aKTYaJbHHUM.
Meta. Metoro poOOTH € XapaKTEpUCTHKA HOBOTO MICLIC3HAXOpKeHHS P. arhizus
3 Ogecbkoi obnacti, 3HaitneHoro 12.09.2021 p.

MeTtomu. Micuie3HaxoKEHHS BUSIBIICHO IPU 00CTeXeHHI y30epexoks Tuiiryib-
CHKOTO JIUMaHy MapUIpyTHUM MeTOJ0M. Bu3HaueHHs Buay nposeeHo 3a BusHa-
YHUKOM IpuOiB YKpaiHH.

PesyabraTtu. HoBe micniesnaxoukeHHst P. arhizus BUsIBICHO Ha Oepe3i THiiryib-
CBHKOTO JIMMaHy Ha CXWIi B OKOJHLsIX c. JItobonounk Jlnmancekoro p-0y Onecbkol
oOxacri. L[ 3HaxijKa JONMOBHIOE 1HPOPMAILiIO TIPO MIKOOIOTY perioHaNIbHOTO
nanauagpTHOro napky « Tuiirynscbkuin» (Onecbka 00acTh). 3HANICHO OMH
kaprioop, MOppOMETpUYHI TOKA3HUKH SIKOTO BiJIIOBIIAJIM BIJIOMUM Y JIiTEpaTypi.
Pisolithus arhizus €, IMOBIpHO, CHMOIOHTOM KYJIbTUBOBaHOTO Juniperus sabina L.

KurouoBi cioBa: pinkicHuii Bum; Ykpaina; UepBoHa KHUTA; peTiOHATBHUH
nangmad T napk « Tunirynscekuin» (Onecbka 001acTh)

F.P. Tkachenko, O. M. Popova
Odesa National Mechnykov University, Department of Botany, 2 Dvorianska Str.,
Odesa, 65082, Ukraine, e-mail: e_popova@ukr.net

A NEW FINDING OF A RARE FUNGUS PISOLITHUS ARHIZUS

(BOLETALES, BASIDIOMYCOTA) ON THE TERRITORY

OF ODESA REGION

Abstract

Problem. The distribution of species from the Red Book of Ukraine has been
studied insufficiently. This also applies to the rare fungus Pisolithus arhizus (Scop.)
Rauschert. Therefore, the discovery of new habitats of rare species is relevant.
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Aim. The aim of the work is to characterize the new locality of P. arhizus from
Odesa region, found on September 12, 2021.

Methods. The site was found during a survey of the coast of the Tyligul estuary by
a route method. The determination of the fungus was carried out according to the
Determinant of fungi of Ukraine.

Results. A new locality of P. arhizus was discovered on the bank of the Tyligul
estuary in the vicinity of the village of Liubopol, Lyman district, Odesa region. This
finding complements the information on the mycobiota of the regional landscape
park “Tyligulskyi” (Odesa region). One carpophore was found, the morphometric
parameters of which were known in the literature. It is possible that Pisolithus
arhizus is a symbiont of cultured Juniperus sabina L.

Key words: rare species; Ukraine; Red Book; Regional Landscape
Park «Tyligulskyi» (Odesa region)
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BIOJIOTTYHA CEKIIA - «BAJKJIIUBICTb IIENT. A. TAMOBA
JJIA BIOJIOTIT 21-oro CTOJITTS» XXI MIDKHAPOIHOI
IF'AMOBCBKOI KOH®EPEHUII-IIKOJIH, IO BIABYBAJIACS
Y CEPIIHI 2021 p. B OJECBKOMY HANIOHAJIBHOMY YHI-
BEPCUTETI IMEHI LI. MEYHUKOBA

Tpertiii pik mocmine B Mexkax ['aMoBchKoi KoH(]epeHIii npaioe biomoriyaa cek-
mist: «BaxmmBicTs imeit . A. ['amoBa mist Giomorii 21-0r0 CTOMITTSI», OpraHi3allis
SIKO1 BUKJTMKAaHa BEJTMKOIO MTOBAroio A0 0COOMCTOCTI BUeHOTO ['eoprist AHTOHOBHYA
I'amoBa, HayKoBi iHTEpecH SKOTo 00’ €THAN aCTPOPI3UKY, KOCMOJIOTIIO Ta MOJIEKY-
JsIpHY OioJIoTiIo.

Lporo poky bionoriuna cexmist mpartioBana B pexxumi on-line 17.08.2021.

PobGoty cekuii po3noyanu 3 Buctyiy npodecopa Tobiyca HennOproka (Institute
of Neuroinformatics — ETH and University of Zurich, Zurich, Switzerland), cuna
BumatHoro ¢iznka, HobemeBchkoro naypeara Makca Jlens0proka (B TeBHHA TIepion
toBapumia I. A. 'amosa). [Ipodecop Tobiyc JlensOprok Ha3BaB CBOIO TOTIOBIAb —
«Out of this world: Recounting Max’s Delbruck memories of George Gamow”. Ls
JIOTIOBi/Ib, MPUCBsiUYCeHA (heHOMeHalbHil ocoductocti I A. T'amoBa, npuaana 3aci-
JaHHIo 010JI0T1YHOI cekuii eMomiiiHy arMocdepy HaOIMKEHHS 10 BEIMKUX 1€, 1110
HaJal i 3apa3 Ha/Iaf0Th IMOMITOBX JIJISl PO3BUTKY MOJIEKYJISIPHOT Oiojorii.

3HavHy 3aIliKaBJIEHICTh YIaCHUKIB ceKIlii BukimKkana aomosiab Dr. V.N. Korzun
(KWS SAAT SE & Co. KGaA (M. Aitabek, Himeuunaa) «Applications of genetic
and genomic research in cerealsy, 10 MPOJAEMOHCTPYBaIa BIIPOBA/KEHHS B CEICKITii-
HHI TIPOIIEC CyYaCHUX MOJIEKYIISIPHO-TCHETHYHUX TEXHONOTIH. 3 monoBimio «DNA-
protein interactions as a tool of synthetic biology», 1o npucBsueHa BUCOKO TEXHOIIO-
TYHAM PO3poOKaM 3i CTBOPEHHsS 0I0OCEHCOpIB HayKOBO-BHUPOOHHUOKO (ipomoro Explo-
gen LLC (EXG) (m. JIbBiB, Ykpaina) BuctynuB k.0.H. FO. PebGens. HactymHa me-
HapHa fonoBiib «Using the G.A. Gamow’s ideas for molecular genetic diagnostics of
infectious and somatic human diseases at the current stage of medical development»
Oyna mpejcraBiicHa OUTOpychbkumu BueHuUMH, a came mpodecop C.A. Koctiok
PO3MOBiNIA MTPO MOJEKYISPHO-TEHETUYHI JTOCIIKEHHS, 110 BUKOHYIOThcs B bifo-
pYChKill MenuyHii akageMii miciusaurioMHoi ocBitu. Dr. Yu. Monchak 3 McGill
University (M. Monpeains, Kanazna) Takosx npeacTaBuB I0MOBiIb TPUCBSYCHY BIIPO-
BajpkeHHI0 JIHK-TexHomoriii B niarHoctuky narosnorii groquan — « Targeted therapy,
DNA sequence and the race against neoplasia». Lls1 momoBias BHKIIMKaIA )KBABE
00rOBOpPEHHSI.

Mosoni HaykoBmi Imenko O.O., XKapikosa /I.O., Poman 1.1., dons b., Pom-
ka H.M., Uy6uxk [. 1O., [Tomouu 0. A., Tonopamr M. K., [Tuaropa M. O.— nokropu
¢inocodii 3 Gionorii, KaHAMIATH HAYK, aCMipaHTH, IO 3aMArOTHCS JOCHIKSHHSI-
MU B Taly3i MOJEKYISIPHOi OioJoTil MpeacTaBWIId JeB’ SITh JOTOBIiIEH, 1110 BigOu-
BAIOTh PE3YNLTATH BUKOHAHKX JOCIIUKCHD Y HU3L MPOBIJHAX YHIBEPCUTETIB Ha-
woi KpaiHu, a came y JIbBiBCbKOMy HallioHaIbHOMY yHiBepcuTeTi iMeHi 1. @panka,
y Onecbkomy HaI_IIOHaJ'ILHOMy yHlBepCHTeTl imeHi [. 1. MeunukoBa, y YepHiBeIbKo-
My HallioHaTbHOMY YHiBepcuteTi iMeHi FOpist @enpkoBnya ta /1Y «lHCTHTYTI Xap4oBoi
Oiorexnosorii Ta ['eHomikm» (M. KuiB). [IpencraBneni JOMTOBIII BUKINKAIN )KBaBUH
iHTepec, a popmar on-line 103BoNIB 00’ €THATH Yy POOOTI CEKIIii MOHAA 35 yYacHUKIB
3 pi3HHX KpaiH — Ykpainu, binopyci, Beitapii, Himeuunnn, Itanii, Kanamu 1 Kazaxcrany.
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APPLICATION OF GENETIC AND GENOMIC RESEARCH
IN CEREALS

The growing population of the 21st century is placing increasing demands on our
food production, this is compounded by pressures from diminishing resources and
more variable growing conditions. In Europe farmers and the agricultural industry
also have to navigate the clearly defined targets from the EU Green Deal Strategy.
In this context, genomics and associated molecular marker technology, and genome
editing must play an important role in developing new varieties that are better
adapted to address these key challenges.

Great advances have been made in recent years in systems to detect DNA variation
and in the technologies used to identify DNA markers linked to useful traits. More
recently, single nucleotide polymorphism (SNP) markers have been developed for
major cereals and this marker system is predicted to accelerate advances in both marker
development and implementation in breeding programs. Identification of markers
linked to useful traits has been based on complete linkage maps, genetic mapping
or/and on the whole genome wide association studies (GWAS). Use of genomic
selection (GS) can greatly speed up the selection process and increase precision.
In the presented work, the development of molecular genetic maps, application of
molecular markers for characterisation of genetic resources, identification of abiotic
and biotic stress tolerance loci in cereal crops and selected applications in breeding
are presented and discussed. Further prospects for increasing the efficiency of
agriculture are associated with the inclusion of high-throughput techniques and new
tools for genome editing in the breeding strategy.
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DNA-PROTEIN INTERACTIONS ASATOOL
OF SYNTHETIC BIOLOGY

The progress in molecular biology, genetics and genomics has led to the clear
understanding of basic mechanisms of genetic information realization. With this the

biological science is transitioning from the era of analysis to the next step in its
development — synthesis. This period is characterized by the utilization of available
knowledge in order to build new unnatural biological devices with the predictable
and controllable features and behavior.

The screening for new natural products with the certain chemical structure or
activity is of a key goal of biology of antibiotics producing Actinobacteria. The
currently used methods are mostly based on utilization of analytical instruments.
Unfortunately, they do have a serious limitation first of all due to low throughput
and poor possibilities for multiplexing. The synthetic biology makes it possible to
overcome these limitations by development of compound-specific biological sensors.

Herein, we present the design, construction and tuning of the antibiotic-specific
cell-based biosensor for the potent antimycobacterial compound pamamycin. The
biosensor is built on the transcription factor PamR2 specifically interacting with the
target compound. As a signal output part, the reporter gene and pamamycin-regulated
promoter are used. The basic design had a low dynamic range and high noise to
signal ration. The deep studies of the PamR2 functionality made it possible to replace
the natural parts of the signal output module with the synthetic one, dramatically
improving the biosensor performance. Solving the structure of the pamamycin-
bound PamR2 allowed us to further improve the biosensor performance by shrinking
the ligand-binding pocked and thus decreasing PamR2-pamamycin affinity. This led
to the increase in operating range of the biosensor. As a result, the construct with the
low signal to noise ratio and broadened range of concentration recognized by the
sensor was built. The biosensor was utilized in the screening program to identify new
producers of pamamycins.
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TARGETED THERAPY, DNA SEQUENCE AND THE RACE
AGAINST NEOPLASIA

Recent discoveries, molecular characterizations and DNA sequencing of tumor-
specific cell markers paved the way for the synthesis of novel therapeutic agents
targeting specifically neoplastic cells without damaging normal tissue. The paradigm
of targeted therapy in human anti-neoplastic treatment was imatinib [1], which
revolutionized the approach to CML therapy, and ushered in the era of molecular
medicine.

The cornerstone of targeted therapy is the presence of stable driver biomarkers
on tumor cells which bind highly specific therapeutic molecules. Generally, such
biomarkers are normal cell proteins whose genes have acquired specific mutations,
giving the cells some form of growth advantage. Thus, the choice of specific therapy
must now rely on information obtained by DNA sequencing of these genes, giving
rise to the concept of “companion diagnostics”. Massive parallel sequencing, more
commonly known as “next-generation sequencing” (NGS) enables very precise and
sensitive methods for gene mutation analysis, and has now become the gold-standard
in molecular diagnostics laboratories. The list of specific genes and their mutations
that become targets of novel therapies is rapidly expanding, not only in neoplasia,
but also in other areas of medical therapy.

Chronic lymphocytic leukemia (CLL) is the most common human leukemia,
accounting for over 40% of all human hematologic neoplasia. A major breakthrough
in CLL therapy was the correlation between the mutation status of the variable region
of the immunoglobulin heavy-chain gene (/GHV), prognosis and therapy (ibrutinib
or otherwise) [2]. Molecular diagnosis in this disease expands the notion of “gene
mutations causing cancer”, since prognosis in CLL relies on the sequence of IGHV
without any specific “malignant mutations”. Furthermore, specific “stereotyped
subsets”, determined by a unique IGHV sequences, provide additional information
that can change prognosis [3]. Although the mutation status of 7P53 gene has now
also become a major determinant of disease progression [4], IGHV sequencing
remains the most important prognostic indicator.
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ORGANIZATION OF 5S RIBOSOMAL DNA IN THE GENUS
AESCULUS (FAMILY SAPINDACEAE)

Molecular markers represent a convenient tool for assessing the genetic variability.
Due to occurrence in the genomes of all eukaryotic organisms, evolutionary variable
intergenic spacer (IGS) of 5S rDNA has been successfully used for the investigation
of the evolution of repeated sequences as well as for molecular phylogeny. However,
this genomic region still remains not investigated in many groups of plants, e.g. in
the genus Aesculus (family Sapindaceae), which includes about 13 species distributed
in North America, South Asia and the Mediterranean.

In plants, the 5S rDNA IGS can be used to evaluate relationships between closely
related species, populations, and sometimes even between individuals. Accordingly,
we cloned and sequenced this region for the Aesculus octandra, Ae. pavia and
Ae. chinensis genomes and estimated the genetic distances between these species
and other representatives of the family Sapindaceae.

Our data show that the IGS of Aesculus species contain sequence motives, which
are similar to those ones involved in the 5S rDNA transcription in the species from
other families of angiosperms [1]. These motives include putative “TATA”-box, GC
and C elements, which are involved in the transcription initiation, as well as an
oligo-dT region required for termination.

Besides, the data show that in Ae. octandra there is a nucleotide deletion at the 3'-
end of IGS that affects the regulatory elements. At the same time, in some clones of
Ae. octandra there is a sequence duplication in the same position of IGS, which may
compensate the deletion.

Between different species of the genus Aesculus, the level of IGS similarity
ranges from 68.6 to 88.2%. The level of similarity between IGS of genera Aesculus
and Acer ranges from 54.1 to 55.5%.

Hence, polymorphism of the 5S rDNA IGS can be used to study the evolution and
taxonomy of the genus Aesculus.
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FEHETUYHA XAPAKTEPUCTUKA AHTAPKTUYHUX
AKTUHOBAKTEPIN

CKpUHIHT HOBUX 010aKTHBHHX CIIOJYK, TOJIOBHO aHTUO10THKIB, HE BTPayae CBO-
€1 aKTyalbHOCTI. AKTHHOOAKTEpii — mpoayneHTH Maibke 80% BiTOMUX Ha CHOTOIHI
aHTHOI0TUKIB [1]. MemikaHIili eKkcTpeMaabHUX O010TOIB, TAKUX K AHTapKTHKA, MO-
JKYTb OyTH JKEPEIIOM HOBHX CITONYK. AHAaIIi3 TeHOMIB aHTAPKTUYHHUX MiKpOOPTaHi3-
MiB MOYKE TIPOJIUTH CBITJIO HA IXHill O10TEXHOJIOTIYHUI MOTEHIIAN SIK MPOIYLIEHTIB
010aKTHBHUX PEYOBHH, B T.4. HOBUX.

Meroro poGoTu Oyia reHeTHYHA XapaKTEPUCTHKa aKTHHOOAaKTepiil pusocdepu
Deschampsia antarctica (0. 'aniane3, Mopcbka AHTapkTuka). AHami3 reHy 16S
pPHK 43 i30514TiB 103BOJIMB iIeHTU(IKYBAaTH MPEICTABHUKIB 5 poliiB: Streptomyces,
Micromonospora, Kribbella, Micrococcus Tta Umezawaea. PinkicHuii pin
Umezawaea B aHTapKTUYHUX 010TOIAX 130J0BaHO Brepine. JletanbHuii aHami3 11
130JIATIB IEOTO POAY TOKa3aB, mo 130T Da 62—02 He yTBOPIOBaB KU 3 )KOTHUM
onrcanuM BuIoM poay Umezawaea. ®inorenernuna Bignaip izonsty Da 62-02
MOK€ BKa3yBaTH Ha HOTO MPUHAJIECKHICTh 10 HOBOTO BUY.

I'enom mramy Da 62—-02 cxnagae 11469 175 m.u. i3 Bmictom [+ 70,62%. Ano-
Talis reHoMy no3Boimia ineHTudikysaru 10140 renis, 61 ren TPHK, 3 renu pPHK,
22 perynsatopHi renu Ta 9 reniB Hekoaytounx PHK. Takok BUSIBICHO I'eHHU CTIHKOCTI
JI0 BXKUX METAaJIiB, TeHU AECTPYKLIl apOMaTUYHUX CIIOJIYK Ta T€HH CUHTe3Y BiTa-
MiHiB. 3a qonomororo nporpamu antiSMASH v.6.0 BusiBiieHo 49 iMOBipHHX KJacTe-
piB reHiB 6i0cHHTE3y BTOpUHHUX MeTabomiTiB. Cepesl HUX M0 6 KJIacTepiB CHHTE3Y
HEpUOOCOMHHMX MENTHICHUHTA3 Ta JAHTEMECNTHIIB, 3 KJIaCTepU MONIKETHICUHTA3
I Tumy, 8 knmacrepiB cUHTE3y TEpIIEHIB, 2 KJIACTEPHU CUHTE3y eKTOiHy Ta mo | kiac-
Tepy CHUHTE3y iHAO0IIB, cuaepodopiB Ta omirocaxapuiiB. 30KkpeMa, Oyia0 BHSIBICHO
CIM KJIACTEPiB 3 BUCOKOIO TOMOJIOTIER0 /IO BKE BiIOMHX KJIACTEPiB T'eHIB OI0CHHTERY:
oadinominmua Bl (61%), inguroinun (80%), epurpenentus (75%), i30peHiepeTeH
(80%), reocmin (100%), ankinpesopitinon (100%) ta makpotepminua (96%).

OTtpuMaHi pe3ynbTaTd JeMOHCTPYIOTh XOpomni norennian Umezawaea sp. Da
62-02 sx mpomyneHTa 0i0J0TiYHO aKTHBHHX cHodyK. [lomanpima xapakTepucTuka
1 aHaji3 MOCIIJOBHOCTI YEPHETKU T'€HOMY I[HOTO IITaMy JaayTh 3MOTY BimiOpaTu
KJIacTepU-KaHIUIATH AJIsl TeTEePOJIOTiuHOl eKCrpecii B ITaMax-rocrnogapsx 1is BU-
3HAUEHHS IMOBIPHO HOBHX 0i0JIOT1YHO aKTUBHUX CITONYK.
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MUTATION SPECTRA IN STREPTOMYCES AS INFERRED
FROM GENOMIC ANALYSIS OF NINE STREPTOMYCES
ALBUS J1074 STRAINS

The genus Streptomyces unites Gram-positive bacteria known for their complex
differentiation cycle, extensive secondary metabolism, and large linear genomes with
high GC content. The latter is a defining trait of the entire class Actinobacteria, which
Streptomyces belong to. There is lively — and unresolved — debate on the origins and
consequences of the GC composition in actinobacteria, and in bacteria in general [1,
2]. A better understanding of this issue should improve our knowledge of genome
evolution in bacteria and will have a number of biotechnological ramifications. The
current intensive investigations and development of genomic sequence databases has
put us into position where various conjectures about GC content in streptomycetes
can be systematically addressed through analysis of sequencing data gathered within
and across species. Weused Streptomyces albus J1074 as an experimental
model to reveal genome-wide spectrum of mutation, which appears to be biased
towards elevated GC content. The genomic GC content in streptomycetes varies
from 75% to 66.5%, with median value being 72%. The GC content of secondary
metabolic genes of S. coelicolor is less variable than that of primary metabolic genes,
indicative of different selection pressure on these gene groups. Along with selective
constraints, the peculiarities of Streptomyces DNA mismatch repair might contribute
to the skewed GC content of their genomes.
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UTILISATION OF GENOME EDITING METHODS
IN DIAGNOSTICS AND GENETIC ENGINEERING, A REVIEW

Recently we have studied the structural organisation of the flax tubulin, actin
and cellulose synthase families of paralogous genes and their interactions during
the deposition of the cellulose fibres. To further investigate the role of particular
isotypes and the possibilities of the genome editing for the flax cellulose quality
and quantity we have assessed a number of the novel genome editing methods. We
have pointed out 1) the expression activation / repression of the genes of certain
isotypes, 2) the sequence of the C-terminal tail, which is responsible for the protein-
protein interactions and 3) post-translational modifications, as the three sensitive
components of the cellulose synthesis.

Firstly, we suggest that the multiplex ability of a CRISPR-Cas9 system to edit
highly homologous target sequences makes it possible to overcome the challenges
of target identification in families of paralogous genes with high sequence homology
and different or overlapping functions of each isotype, usual for the plant genomes
polyploidy. Through the Cas9 system abilities of simultaneous targeted mutagenesis,
synergistic or tuneable transcription activation / repression, simultaneous activation / re-
pression of multiple genes it makes possible the modification of either all the
paralogous genes at a time or a certain isotype. Deactivated Cas9 (dCas9) can be
fused either to a transcriptional activator such as VP64 for overexpression or a
transcriptional repressor such as SRDX for downregulation.

Another class of challenges are the regulation of the expression of different
isotypes by non-coding RNAs originating from introns and the need to target
tissue specific promoters as the expression of certain isotypes is tissue specific. We
suggest Cas13— an entirely new Class 2 effector, that acts exclusively on single-
stranded RNA and opens a tremendous variety of application in the different fields of
regulation of gene expression, RNA knockout, RNA binding and visualization, and
RNA base editing and modification. Cas13 is also effective on non-coding RNAs, the
ones from the introns, and it also can knock down tissue specific promoters.

Finally, the post-translational modifications, off-target effects, the presence of a
protospacer adjacent motif (PAM) can be addressed with the selection of a more
convenient genome-editing strategy. CRISPR-Cas systems that rely on synthetic
single-guide RNAs (sgRNAs) are generally preferred. Cas12 is a useful alternative
to Cas9, based on the recognition of a different PAM motif and the generation of
staggered double-strand breaks and may provide a better experimental strategy.

The effectivity of the genetic modifications optionally can be validated by a
number of CRISPR-based genetic diagnostic methods. These methods, are based on
the Cas9, dCas9, Cas12a and Cas13 are highly accurate.
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CTPYKTYPHA OPTAHI3ALIS TA MOJTIMOP®I3M
MIKTEHHOT'O CITEMCEPA 5S /IHK KAPIIATCHKOI
BIKOJIN

[Ipupomunii apean menorocHoi 6xomn (Apis mellifera L.) oxorutroe €Bporry, 3a-
XimHy Asito Ta AQpuky. [IpucrocyBanHs 10 JOKaIbHUX YMOB iCHYBaHHS ITPHU3BEIH
10 (OpMyBaHHS YHCENBHUX ITiIBUIB Ta €KOTUIIIB MEJOHOCHOI O/PKOJIH, Ha OCHOBI
SIKMX OyJIM CTBOPEHI TIOPOJHU Ta CEJICKIIIHI pacH, siIki BHKOPUCTOBYIOTHCS B PI3HHX
KpaiHax cBiTy. HekoHTpomboBaHa IHTPOMYKILiS TTOPiT MEAOHOCHOI O/KOJIH, SIKI Ha-
JIeKaTh 10 pi3HUX MiABUAIB A. mellifera, Ha HOBI, He XapaKTepHi JUII HUX TEPUTOPil
€ TIPUYHMHOIO iX TiIOpUAM3allii i3 MICIIEBUMH TOPOJaMHu/pacaMi, IO B CBOIO YEpTy
CIpUUMHSIE BTpary nux abopureHHux ¢opm. ToMy akTyalbHUM € TUTaHHA 30epe-
JKeHHS TeHO(OHy abopureHHUX (opMm A. mellifera, 30kpemMa TUX MiIBUMIIB, SIKi
MEIIKAIOTh Ha TEPUTOPIi 3axigHol YKpainu. 3’scyBaHHs MOXOMKEHHs Ta (iIoreHii
MICIIEBHX TIOPi/T MEZIOHOCHOI O/IKOJIH, TX MTPHHAJISKHOCTI 0 TIEBHUX ITi/IBU/IiB BUMa-
ra€ 3aCTOCYBaHHS Cy4aCHHX MOJICKYJISIPHO-TCHETHYHHX METO/IB. 30KpeMa, B SIKOCTI
MapKepiB MOXYTh OyTH BHKOPHCTaHI NUISHKA TEHOMY, siki konytoth 5S pPHK
(5S pAHK), a came — mixkrennwuii cneiicep (MI'C), mo Bxoauts 1o ii ckmamy.

Marepianom asst JociipkeHHs Oyau poOodi O/KoTH ABOX cenekmiinaux pac Kap-
narchbkoi moposu, PaxiBceka Ta [oBepna. [loroproBany ainsuky 5SS p/IHK Oymno
amrutipixoBano 3a momomoroto [IJIP. Hamani [IJIP-mponykTr xinoHyBanmu y Ioias-
MiZHUH BEKTOp, MiCysl YOTO CHKBEHYBaJIM. AHaJi3 OTPUMAaHKUX TOCIIIOBHOCTEH TO-
Ka3aB, 110 BCi qociifpkyBaHi kKiaoHH MicTaTh MI'C, aki 3 000x OOKiB (aHKOBaHI
(parMeHTaMu KOAyBaJIbHOI IIJITHKY BKJIFOUHO 3 BUKopucTanumu st [IJIP npaiime-
pamu. {5 MOpiBHAIBHOTO aHAJI3y TaKOXK BUKOPHUCTOBYBaMCH MUTTHKE 5S pJIHK,
3HaiijeHi B 6a3i nanux Genbank.

BcranoBneHo, mo B reHoMi 4. m. carnica TPUCYTHI LOHAHMEHIIE Ba KJIacu
5S pJIHK, xokeH 3 SIKHX MICTHTH JIeKiIbKa CTPYKTYPHUX BapiaHTiB. [eHOMU JBOX
nociipkenux pac Kapnarcekoi nopoan ta HasBHUM y Genbank 3pa3zok A. m. carnica
BiJPI3HSIOTHCS 32 HA0OpaMHU TaKUX BapiaHTiB, TOAl SK TMOBTOPIOBaHI AUISHKH 5S
pAHK A. cerana € inenTnaaME B Mexax reHoMy. OTprMaHi pe3ylIbTaTd CBiT4aTh
PO BUCOKH BHYTPIIIHKO- Ta MikreHOMHHIA rtosiiMmopdism 5S p/IHK y 4. m. carnica.
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POLYMORPHISM ANALYZED BY ME15/ME16 AND
MICROSATELLITE MARKERS IN POPULATION OF MYTILUS
GALLOPROVINCIALIS FROM THE NORTH-WESTERN
REGION OF THE BLACK SEA

An important role in the ecology of the Black Sea is played by filter clams —
mussels. Mussels are now a relevant object of fishing and aquaculture. The Black
Sea mussels has been classified as Mytilus galloprovincialis (Lamarck, 1819) only
for morphological features, including using multidimensional morphometry. In
investigation of the Black Sea mussel population, it is very important to establish the
genetic identity of the species and study the genetic structure of individual groups and
populations, and especially their parameters such as the level of heterozygosity and
polymorphism. Recently, molecular markers have been used to address controversial
issues of taxonomy and to establish the genetic structure of populations.

Our aim was to analyze the genetic polymorphism of the studied groups of
mussels of the North-Western region of the Black Sea using microsatellite markers
and the molecular marker Me 15—16 specific for the unique region of the mussel
adhesive protein gene.

Samples of mussels were collected from six locations in the North-Western
region of the Black Sea: in the Gulf of Odesa (location A coordinates — N: 46°26°28”
/ E:30°46°20”; location E — N: 46°22°35” / E: 30°45°7”), in the area of 411 battery
(location B — N: 46°22°2” / E: 30°43°45”), near Snake Island (location C — N:
45°15°18” / E: 30°12°15), in the Sukhyi estuary (location D — N: 46°20°22” / E:
30°39°38”’) and the Tiligul estuary (location F — N: 46°40°46” / E: 30°9°26").

In our work 171 mussels from A (n=37), B (n=25), C (n=26), D (n=24), E (n=29),
F (n=30) locations were analyzed by using Me 15—16 and only the 126 bp allele was
detected, therefore we revealed exclusively individuals of M. galloprovincialis.

Homozygous genotypes of mussels are found with high frequency in the locations
(A, B, C) according to microsatellite analysis and are characterized by alleles of 234
bp, 238 bp, 242 bp at locus Mch 5; 202 bp, 210 bp, 214 bp, 216 bp — locus Mch §;
179 bp, 185 bp — locus MT 203; 336 bp, 350 bp — locus MT 282.

The highest level of observed heterozygosity was determined by the MS locus MT
282 (55%) in location C, where 7 alleles were detected (PIC=0.76); the lowest — at
the MS locus Mch 5 (7%) in location B, in which 5 alleles were detected (PIC=0.70);
absence — at the MS locus Mch & in location C, in which 5 alleles were detected
(PIC=0.59).

We do not observe significant differences according to preliminary data of
microsatellite analysis and molecular marker Me /5—16 between mussels caught in
different locations.
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ASSOCIATION BETWEEN ALLELIC VARIANTS OF GLI-B1
LOCUS AND POLYMORPHISM OF MICROSATELLITE
LOCUS TAGLGAP IN BREAD WHEAT VARIETIES

Gliadins are one of two main wheat storage proteins that form gluten complex
and thus determine flour breadmaking properties. Therefore, gliadin genes are
an important trait/marker for breeding. Gliadin genes are localized at six main
loci on the 1-st and 6-th chromosomes of each subgenome and eight minor. Two
classifications of gliadins are developed on the basis of acid PAGE method: by
Sozinov and Popepelya [1996] (often used in Ukraine) and by Metakovsky et al.
[1995] (international). Every allelic variant in this case is a complex of linked
polypeptide genes inherited as one simple Mendelian trait. Due to the complexity
of APAGE method, it is possible to detect some allelic variants by PCR method
during selection and breeding process. The aim of the study was to explore the
polymorphism of microsatellite locus 7aglgap and to analyze its association with
polymorphism of allelic variants of gliadins.

A set of 71 modern Ukrainian bread wheat cultivars and 43 worldwide varieties
were analyzed by acid PAGE method according to Poperelya [1989]. A total of
19 allelic variants were detected in worldwide collection and nine in modern
Ukrainian collection. The most common for Ukraine were Gli-B1b (p=0,52)
and Gli- B11 (p=0,31).

Ten alleles of microsatellite locus 7Taglgap were found using PCR with primers
developed by Devos el al. [1995]. Seven alleles — 213 bp, 237 bp, 246 bp, 250 bp,
265 bp, 270 and null were detected for Ukrainian cultivars, and nine alleles were
found for worldwide collection — 210 bp, 213 bp, 237 bp, 246 bp, 248 bp, 250 bp,
270 bp, 285 bp and null. 265 bp allele of Taglgap locus was unique for Ukrainian
wheat collection, and three alleles — 210 bp, 248 bp and 285 bp occurred only in
worldwide collection.

We revealed an association between allelic variants of gliadins and alleles of
Taglgap locus: Gli-Bla allelic variant corresponds to 285 bp allele of Taglgap locus;
Gli-B1b (Ukrainian and Russian cultivars) and Gli-B1n, Gli-B1q, Gli-B1s —213 bp;
Gli-B1b (Canada, Australia) — 210 bp; Gli-Blc¢, Gli-Ble, Gli-Blg, Gli-B1f—237 bp;
Gli-Bli, Gli-B1j, Gli-B1k, Gli-B1m, Gli-Bl1p, Gli-Blo, Gli-B1r — 246 bp; Gli-B1h —
248 bp, 250 bp; Gli-B1d — 265 bp, 270 bp; Gli-B11 — null allele.

Therefore, microsatellite locus 7aglgap is highly polymorphic and allows
distinguishing Gli-Bla, Gli-Bld, Gli-Blh, Gli-B1l allelic variants of gliadins.
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Nonetheless, for a number of allelic variants we should analyze polymorphism of
more loci and more molecular markers to detect them by PCR.
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KASP-AHAJII3 IHTPOT'PECUBHUX JITHIN M’SIKO{
HNIMEHALI 3A JOITIOMOI'OI0O MAPKEPIB CIIEHU®IYHHUX
J0 1R XPOMOCOMMH KUTA

1RS xpomocoma xwuta (Secale sereale L.) IMpOKoO 3aCTOCOBYETHCS TIPU 1HTPO-
rpecuBHil ridpunu3anii 3 M’ akoto nuenuneto (7riticum aestivum L.) 1ns nepeneceH-
HSI TeHIB CTIHKOCTI 10 6opomHKCcTOl pocu (PmS), crednosoi (St317), muctoBoi (Lr26)
ta cmyracroi (Y79) ipxi (Singh et al., 2015), a Takox JyIst i ABUIIICHHS BPOXKAWHOCTI
Ta TOJIEPAHTHOCTI TIIEHHMIII JI0 HECTIPUATIMBUX KimiMarnaaux ymoB (Howell et al.,
2014). Hassuicts B 1RS xpomocoMmi Sec-/ moKycy, 0 KOAyeE 3amacHi OLTKH KATa
CeKaJIiHM Ta BTpara TTiaJIMHOBHX 1 TIIIOTEHIHOBHUX JIOKYCiB 3 3amimeHux 1AS abo
1BS xpoMocoM NILIEHUI]I HETaTUBHO BIUIMBAE HA XJI10OMEKAPCHKI XapaKTEPUCTUKU
oopomra (Dhaliwal, MacRitchie, 1990).

Ixepeom 1RS xpomocomu Jyist OiIbIIOCTI COPTIB Ta JIHINA M’SIKOT MIICHUIT,
o Mae 1RS.1BL Tpancnokanito € copt xwura Petkus (2x) (Rabinovich, 1998). Iu-
M 1isixoMm crBoperHst 1RS.1BL TpaHcnokaliii € riopunu3artisi 3 BAKOPUCTAHHIM
tputukaine (8x) (Tsunewaki, 1964). AprerTuHChKHI copT x)uTa Insave F.A. Ta mo-
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XiJIHAW BiJ| HBOTO COPT MIICHUII Amigo oTpuManuii B 1976 polli cTaB OCHOBHUM
noHopom Tpancnokanii 1RS. 1AL (Sebesta et al., 1978).

MeToro Hamoro JOCHiKeHHS € i1eHTH(DIKAIiS MOJIEKYISIPHO-TEHETUYHOTO TI0-
niMopdizmy 1RS xpoMocomu 3 pi3HHUX HKEPET 3a TOMOMOTO0 MOJIEKYIIpHIX SNP
MapKepiB B CIEIiaTbHO CTBOPCHUX IHTPOTPECUBHUX JIIHISX 1 COPTAX TIICHHUIII.

[Ticyis MONEKYJISIPHOTO-TEHTUYHOIO aHaNi3y 3 3aly4eHHSIM 8 MapkepiB creuu-
¢iunnx mo 1RS i 15 mapkepiB cnienudiunux go 1BS Ta enexrpodopesy 3anacHux
O1nKiB M’ K0T MIIeHUI (IMiaAMHIB Ta IIIOTEHUHIB) 3 63 OpUTiHATBHUX MIICHUYHUX
ninii BC F,, mo Oynu orpumani I.1. MounuM BiJ cxpeltyBaHHs Ta OEKKPOCYBaH-
Ha iHTporpecuBHOi miHII Erythrospermum 125/03 (E125/03) Ta myTtanTta Chinese
Spring phib (CSphlb) Oymno BiniOpano 11 iHTPOTpeCHBHUX JiHIH, IO MOTEHIIIHHO
MAIOTh IiKaBl XpPOMOCOMHI TIepeOyI0BH.

i inenTudikarii MoleKyIsipHO-reHeTHYHOro nosiMopgizmy 1RS xpomocomu
BukopuctoByBann KASP-anani3 i3 3anydyennsm 15 cnenmdiyanx SNP npaiimepis
po3pobnennx KWS (Himeuunna). Meron renorunyBanHs KASP 3acHoBaHuii Ha
KOHKYpEHTHIH ajnenb-crienindiunii [TJIP 1 mo3Bosse BU3HAYUTH OJHOHYKIICOTHIHUN
moTiMopdi3M B 000X allefIsfX, a TAKOXK 1HCEPIIito a00 JeIeIiro TIeBHOI 00JIacTi.

Pesynsratn KASP-anamizy miaTBep/pKyIOTh HasBHICTB/BincyTHICTh 1RS.1BL
TpaHcIoKamiid Ta pexkoMOiHariit mik 1RS i 1BS y nocmimkenux niHisx. 3a 1ormo-
Moroto KASP-ananizy Oyno BusiBICHO MOJAIMOP(}i3M y TOCIIKEHUX cOpTax
i 1iHigX. BusiBneHo 3 rpynu JiiHii, 10 PO3PI3HSIIMCS 3a TUIIAM KOPOTKOTO Iieya
IRS xpomocomu. Takox, NETEKTYBaJIM F€TEPOreHHICTh Yy JESKUX 3Pa3KiB iHTPO-
TPECUBHUX JTIiHIH.

Bucnosmoemo ogsky B. M. Kopsyny 3 KWS Group (M. Aitn6ek, Himeaanna) 3a
CHPUSIHHA Y HAILUX J0CI1IKCHHSX.
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PCR-DIAGNOSTICS OF THE PHOTOPERIOD
SENSITIVE E GENES IN UKRAINIAN SOYBEAN VARIETIES
AND PERSPECTIVE LINES

Short-day plant soybean (Glycine max (L.) Merr.) required absence or low
sensitivity to photoperiod for adaptation to high latitudes. There are multiple loci
known as E series or eleven major genes £/ — E1/ and J gene, which generally
controlled time to flowering and maturity, two traits that are highly influenced by
photoperiod [1, 2]. Among these loci dysfunctional alleles of maturity genes E3
and E4, which are phytochrome A genes, are involved in soybean photoperiodic
insensitivity. For most genotypes of soybean varieties and lines created in different
breeding centers of Ukraine, identification of alleles by allele-specific markers for
loci E3, E4 was not performed. Due to the contradictions and ambiguity of the results
of our previous analysis with microsatellite markers associated with loci £3, £4 [3],
we decided to focus on the analysis of alleles of these genes, using allele-specific
markers.

As material were used: cultivars Kobza, Mavka, Geba, Poltava, Romashka,
Halyna, Zolotysta, Krynytsia, Femida, Podilska 416, Podiaka, Oksana; control
varieties — isoline Harosoy OT 89-5, Vilana, Maple Arrow, Cormoran AC and Ros;
19 lines (F, ) derivatives from crossing: Oksana x Labrador (5 lines), Mapple Belle
x Sreska72 (7 lines), Linial03 x Korada (7 lines); 10 lines obtained by chemical
mutagenesis: Oksana M2, Oksana M12, Oksana M13, Zolotysta M16, Zolotysta
M20, Femida M29, Femida M32, Podilska 416 M33, Podilska 416 M38, Podilska
416 M40.

Genotyping was performed by using allele-specific DNA markers for £3 gene:
E3-Mi/ E3-Ha/ e3-tr alleles and E4gene: E4/e4-SORE-1 alleles, as recommended by
Xuetal. [4] and Kurasch et al. [5]. Field experiments were conducted for 3 years
on the territory of Vinnitsia region of the Right Bank Forest-Steppe under field
conditions of IFAP, 49°13"N (Vinnitsia, Ukraine).

Most varieties were carriers of the dominant alleles £3 and £4. Recessive alleles
of e3-tr were found only in varieties Zolotysta and Mavka. It should be noted that for
variety Heba amplification fragments with primers to £4 gene or e4-SORE-1 allele
were not detected. Therefore, it seems that this variety is a carrier of other recessive
alleles at the £4 gene.

We found that chemical mutagenesis induced variability in certain loci of the
genome. These changes more affected £3 locus. The dominant allele £3-Ha in the
original variety Oksana was changed in the mutant lines (Oksana M 12, Oksana M13)
to recessive e3-tr and the similar situation was observed for Podilska 416 variety and
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mutant line Podilska 416 M33. We observed restoration of the recessive allele e3-tr
to the allele of dominant type E3-Ha for variety Zolotysta and its derivative lines
Zolotysta M16 and Zolotysta M20. We did not observe any changes in the mutant
lines at £4 locus.

Derivatives of Oksana variety had a shortened stage of maturation, and derivatives
of Femida variety maturated later than the original variety. The derivative forms of
the Oksana variety (lines M2, M12, M13) had significantly higher yields, but no
significant difference was observed in the derived lines from variety Femida.
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FEATURES OF MICROFLORA OF THE MAIN BIOTOPES
IN VERY LOW BIRTH WEIGHT PREMATURE INFANTS
AT INTRAUTERINE INFECTION

The high infection rate of the adult population with viruses and bacteria determines
the significant prevalence of intrauterine infections. Intrauterine infection is more
likely to cause premature birth, leading to infant death.

The aim of the work is to study the nature of microbiocenoses of the main biotopes
in premature infants at intrauterine infection.

38 premature infants (up to 1500 g at birth) hospitalized at the neonatal intensive
care unit were enrolled in this study. Microbiological examination using PCR method
was carried out. As a material blood, scrapings from oropharynx and nasopharynx
were taken for DNA detection of Chlamydia trachomatis, Mycoplasma hominis,
Ureaplasma urealyticum, Herpes simplex virus type 1, type 1I, Cytomegalovirus,
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Epstein-Barr virus. Detection of microbial DNA was carried out by Real-Time PCR
using test systems manufactured by NPF “DNA-Technology”.

Intrauterine infection of the oropharynx and nasopharynx was detected
in 32 examined samples (84.21 + 7.57%), while in 29 (90.63 + 8.02%) the
identified pathogens were present in the mixed infection: DNA of Ureaplasma
urealyticum + Herpes simplex virus was detected in 12 samples (37.50 + 5.74%),
Ureaplasma urealyticum + Cytomegalovirus — in 9 samples (28.12 £ 5.06%),
Ureaplasma urealyticum + Mycoplasma hominis, as well as Herpes simplex virus
+ Cytomegalovirus — in 8 samples (28.12 + 5.06%, respectively). In the blood,
the investigated pathogens were detected in 9 patients (23.68 + 4.64%): DNA of
Cytomegalovirus —in 2 (22.22 £ 4.67%), Herpes simplex virus + Cytomegalovirus —
in 4 (44.44 £ 6.53%), Ureaplasma urealyticum + Cytomegalovirus —in 1 (11.11 +
3.31%), Ureaplasma urealyticum + Herpes simplex virus — in 2 children (22.22 +
4.67%).

The main microbiological factors of intrauterine infection in very low birth
weight premature infants and in extremely low birth weight premature infants are
Ureaplasma urealyticum Herpes simplex virus types 1, 11, Cytomegalovirus and
Mycoplasma hominis, at which pathological formation of microflora of the main
biotopes occurs, the molecular genetic study of which is necessary for further
correction of the formation of the normal flora of the main biotopes of the child’s
organism.
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RESULTS OF BREAST MILK TESTING FOR HERPESVIRAL
INFECTIONS BY PCR

Early diagnosis of perinatal infections is one of the problems of Obstetrics and
Neonatology. A standard examination of pregnant women is carried out at antenatal
clinic and involves antibody detection to Cyfomegalovirus (CMV), Herpes simplex
virus types 1, 11 (HSV) in the blood by enzyme immunoassay. The incidence of
congenital herpes and cytomegalovirus infections among newborns registered in the
neonatal department is 0.6% per year. In retrospective analysis, the incidence rises to
7.4% per year. Registration of these infections most often occurs in the department
of children’s infectious diseases.

The aim of the work is to study the possibility of using the PCR for examining
the breast milk when making the diagnosis “congenital herpes and cytomegalovirus
infection” in infants.

We examined 21 infants (first year of a baby’s life) at the age of 1-4 months
receiving life-saving therapies, as well as their mothers (n =21). As a material, breast
milk was taken from the mothers, venous blood was taken from infants, scraping of
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epithelial cells from the oral cavity was taken from infants. In the studied biological
material, DNA detection of HSV, CMV and Epstein-Barr virus (EBV) was carried
out by Real-Time PCR.

Breast milk infection was detected in 19 mothers (90.48 + 8.56%): mono-CMV
infection was detected in 6 (31.57 + 5.45%), HSV — in 2 samples (10.53 £ 3.21%));
mixed infection CMV + HSV —in 9 (47.37 + 6.56%), CMV + EBV — in 2 samples
(10.53 + 3.21%). In oropharyngeal scrapings, infection was detected in 17 infants
(80.95 £8.20%): CMV DNA was detected in 5 (29.41 + 5.28%), HSV — in 2 samples
(11.76 £ 3.39%); CMV + HSV —in 9 (52.95 + 6.94%), CMV + EBV —in 1 (5.88 +
2.41%) sample. In the study of blood, infection was confirmed for 14 samples (66.67
+7.57%): CMV DNA was detected in 4 (28.57 = 5.24%), HSV — in 2 samples (14.29
+3.74%), CMV + HSV —in 7 (50.00 £ 6.82%), CMV + EBV —in 1 sample (7.14 £
2.66%).

The high degree of infection of infants in the 1st year of life, as well as their
mothers, with the CMV virus makes it possible to consider this pathogen as the main
cause of intrauterine infection. The studies prove the need for a parallel examination
of infants in the 1st year of life and their mothers to establish the source of infection.
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CLINICAL IN-HOUSE TEST SYSTEM FOR DETECTING
VIABLE FORMS OF CHLAMYDIA TRACHOMATIS,
CHLAMYDIA PNEUMONIAE AND MYCOPLASMA
PNEUMONIAE IN SYNOVIAL FLUID

Etiological diagnosis of joint diseases is based on the use of PCR to detect the
DNA of arthritogenic pathogens. In this case, the test of cure is carried out 30—
45 days after the last day of taking antibacterial drugs, which is very critical and
unacceptable in present-day Orthopedics.

The aim of the work is to assess elimination efficiency of Chlamydia trachomatis
(C.tr), Chlamydia pneumoniae (C.pn.), Mycoplasma pneumoniae (M.pn.) using an
in-house method for detecting RNA pathogens in the synovial fluid of patients with
gonarthrosis.

68 patients with knee arthropathy of inflammatory etiology were examined: group
1 (n=19) — patients who previously had C.tr DNA; group 2 (n = 17) — patients with
C.pn DNA; group 3 (n = 15) — patients with M.pn DNA detected; group 4 (n=17) —
patients, for which the DNA of these pathogens was not detected.
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At the first stage, we selected specific pairs of primers and probes, optimized
the composition of the amplification mixture and the temperature profiles of the
reaction. For groups 1-3, a 100% coincidence was found between the results of the
presence of DNA and RNA pathogens; in group 4, C.txrRNA. (n = 2), Cpn. (n =
1) and M.pn. (n = 1) was detected. 10 days after the end of antibiotic therapy RNA
C.tr., C.pn., M.pn. was not detected in any of the samples, while DNA continued
to be detected in 41 samples, after 1 month — in 18 samples. At the same time, the
results for the detection of RNA and DNA were completely identical only 3 months
after the end of antibiotic therapy.

The developed NASBA-PCR method for the detection of viable forms C.tr,
C.pn., M.pn. can be used both in the complex diagnosis of inflammatory gonarthrosis
of unspecified etiology, and for monitoring the effectiveness of antibacterial
pharmacotherapy 10 days after the last day of drug intake.
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TECHNOLOGY OF OBTAINING PLATELET-RICH
AUTOPLASMA FOR INTRA-ARTICULAR ADMINISTRATION

The production and clinical use of autoplasma enriched with platelet growth
factors is a promising area of present-day Traumatology using cellular technologies,
the use of which will allow for pathogenetically based therapy aimed at stimulating
regenerative and reparative processes in the joint cavity.

The aim of the work is to optimize the technique for obtaining platelet-rich
autoplasma for intra-articular use in patients with knee arthropathies.

The blood serum of 15 patients with gonarthrosis was used as a biological
material. The control group consisted of 15 apparently healthy individuals matched
by sex and age, at the same time, the platelet count in the study groups did not differ
statistically.

12 different modes of centrifugation of peripheral blood samples were tested: the
number of revolutions (g) and time (min). For the first centrifugation, the 400 and
500 g modes were tested for 2—5 minutes, for the second — 1500, 2000 and 2500 g
for 2—5 minutes. The upper layer of plasma was removed, and the lower layer was
used to assess the number of platelets. It was found that there were no statistically
significant (p> 0.05) differences in the content of the number of platelets when used
in primary centrifugation at 400 g and 500 g and a time of 2—5 minutes. Centrifugation
at 2500 g, regardless of the exposure time, also did not have a significant (p> 0.05)
effect on the platelet count. Centrifugation at 1500 g produces autoplasma with a
higher platelet count compared to centrifugation at 2000 g.
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The optimal mode of obtaining platelet-rich autoplasma has been established;
centrifugation 500 g 4 min + 1500 g 3 min, the final platelet count is 1859 (1647/2038)
x 10°/ L. The use of a drug with a platelet content of more than 2000 x 10°/ L is not
recommended for use due to the possibility of causing an inhibitory effect on the
process of tissue regeneration or cell proliferation.
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MICROBIAL INFECTION OF THE COLON AS A FACTOR
IN THE DEVELOPMENT OF DIVERTICULAR DISEASE,
ITS COMPLICATIONS AND RELAPSES

The most common cause of the formation of diverticular disease (DB) is a
microbial factor; at the same time, in 7-42% of patients there is a recurrent nature
of the course of the disease, the risk of relapse is 3—4% during the first year and
increases to 90% in the first 5 years from the moment of the primary episode.

The aim of the work is to identify microbiological risk factors for the
development of DB, its complications and relapses on the basis of an assessment
of the translocation of the colon microflora into the mucous membrane and lymph
nodes of the mesocolon.

99 patients with DB of the colon were examined: group 1 (n = 33) — patients with
uncomplicated DB; group 2 (n = 35) — patients with complicated DB; group 3 (n =
31) — patients with recurrent DB.

Biopsy specimens of the diverticula and lymph nodes of the mesocolon
were used as biological material. PCR method was used to identify the DNA of
Enterobacteriacea (Ent.), Staphylococcus species (St.spp.), Streptococcus species
(Strspp.), Staphylococcus aureus (St.aur.), Herpes simplex virus types I, Il (HSV),
Cytomegalovirus (CMV), Epstein-Barr virus (EBV).

Bacterial lesions of the colon were found in 93.94 + 8.05% (n = 31) cases of
patients in group 1, 96.77 £ 8.23% (n = 30) of cases in patients in group 3 and 100%
of cases in patients in group 2; as well as viral infection of both the tissues of the
colon (in 45.71 + 6.20% (n = 16) cases of patients in group 2) and lymph nodes of
the mesocolon (in 11.43 £+ 5.29% (n = 4) of cases of patients group 2 and in 80.00 +
7.80% (n = 24) cases of patients in group 3). It was found that when detecting DNA
of St. spp. DNA detection frequency St.aur. was 33.33 + 5.60% (n = 6) for group 1,
44.00 £ 6.26% (n = 11) for group 2 and 31.25 £+ 5.45% (n = 5) for group 3.

In uncomplicated DB, tissue infection of diverticula with opportunistic microflora
is observed. In complicated DB, there is a combined bacterial-viral infection of
the tissues of diverticula with a viral lesion of the lymph nodes of the mesocolon.
Recurrent DB is characterized by the presence of bacterial tissues infection of
diverticula and viral infection of the lymph nodes.
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OPTIMIZATION OF KLEBSIELLA PNEUMONIAE
MOLECULAR-GENETIC IDENTIFICATION METHOD

IN BIOLOGICAL MATERIAL OF PATIENTS WITH SEPSIS
AND IN BACTERIAL CULTURES

One of biggest challenges modern healthcare continue to face is mortality related
to severe pneumonia and sepsis in patients. Annually sepsis affects 18-31.5 million
people worldwide and takes 6—8 million lives. Gram-negative bacteria play the key
role in the etiology of nosocomial sepsis. Enterobacteriaceae is a dominant family
of Gram-negative bacteria. Of the pathogenic Klebsiella species, K. pneumoniae is
the most clinically important [1, 2].

To achieve rapid study results when establishing the etiology of sepsis, it is urgent
to develop rapid methods for identifying bacteria based on the use of a molecular
genetic method.

The aim of the work is to optimize molecular genetic identification method of
K. pneumoniae for detecting the DNA of the pathogen in biological material and
bacterial cultures.

At the first stage of the study, the optimal set of reagents for the isolation of
microbial DNA was selected based on the determination of the concentration
and purity of the isolated DNA (NanoDrop 1000, Thermo scientific, USA).
Significantly higher values, comparable to those of the reference method (phenol-
chloroform extraction method), were established using the ArtDNA light reagent kit
(ArtBioTech, the Republic of Belarus). Sequences of primers and probe were then
selected to detect DNA K. pneumoniae. At the next stage, the composition of the
amplification mixture and amplification programs were optimized. In the course of
optimizing the composition of the amplification mixture, various addition concent-
ration of primers, DNA and Mg2+ ions were tested.

An improved method for molecular genetic identification of K. pneumoniae,
based on the use of specific primer pairs, optimized composition of the amplification
mixture and amplification programs, allows the identification of the pathogen DNA
in the biological material of patients with sepsis and bacterial cultures.
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MOLECULAR-GENETIC IDENTIFICATION OF
POLYMORPHIC VARIANTS OF CYP1A1l, CYP2EI, CYP2D6
GENES IN DIFFERENT BIOLOGICAL MATERIAL

Research and study of factors that can influence the pharmacokinetics or
pharmacodynamics of drugs are the topical directions in modern medicine [1].

The cytochrome P450 (CYP) system is a family of enzymes that are responsible
for the oxidative metabolism of endogenous and exogenous compounds. Individual
differences in the allelic profile of genes that control the synthesis of enzymes of
biotransformation of xenobiotics cause differences in the levels of expression and
activity of the enzymes controlled by them, the phenotypic manifestation of this is
the variability of the individual sensitivity of a particular organism to the effects of
xenobiotics [2].

The aim of the work is to study the possibility of using biological material
obtained by a non-invasive method (scrapings of epithelial cells from the oral cavity)
to identify polymorphic variants of the CYP1A1, CYP2E1 and CYP2D6 genes.

Peripheral blood taken from 31 healthy volunteers and scrapings of epithelial
cells from the oral mucosa were used as biological material. After DNA isolation,
the composition of the amplification mixture and amplification programs were
optimized for gene fragments CYP1A41, CYP2EI, CYP2D6, then restriction analysis
was performed using the enzymes Styl, Hinc II, BseMI, Mspl, Pst I, Dral, Rsal,
BstNI (Thermo Scientific). The coincidence of the results of detecting polymorphic
variants of the CYPIAI, CYP2EI, CYP2D6 genes in various biological material of
patients (blood and scraping of epithelial cells) was 100%.

Molecular genetic identification method makes it possible to reliably identify
polymorphic variants of the CYP1A1, CYP2EL, CYP2D6 genes both in the blood
and in scrapings of epithelial cells from the oral cavity.
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DESIGNING AN EXPERIMENTAL SAMPLE OF AN EIA-TEST
SYSTEM FOR DETECTING ANTIBODIES TO THE HEPATITIS
E VIRUS IN HUMANS

In the Republic of Belarus, there is a tendency for the growth of the circulation
of hepatitis E virus (HEV) in the population. The development of domestic EIA test
systems will contribute to the expansion of the share within the domestic market
by creating a competitive national product. The aim of the study is to develop an
experimental sample of a test system capable of detecting antibodies to HEV in
human blood serum by means of the EIA method.

To test the developed test system, the blood serum of 30 patients diagnosed with
HEV was used as a biological material, and 30 healthy donors, diagnosed negative
for HEV RNA without IgG antibodies, were used as a negative control.

For the production of the test system, genetically engineered polypeptides with the

antigenic sequence VGE1 conjugated with beta-galactosidase were used. The optimal
concentration of polypeptides for sorption of ORF-2 and ORF-3 on polystyrene
plates is 8 mcg/ml in a 0.005 M carbonate buffer pH 9.5. In the group of patients
diagnosed with HEV using the developed test system, IgG antibodies to HEV
were detected in 28 (93.33+8.20%) patients. No IgG antibodies to HEV were
detected in the control group. Diagnostic sensitivity and specificity were 93.33%
and 100%, the prognostic value of positive and negative test results was 93.33% and
100%, respectively; diagnostic efficiency was 96.67%.

The developed experimental sample of a diagnostic test system capable of
detecting IgG antibodies to HEV in blood serum by means of the EIA method is
a worthy analogue of diagnostic test systems produced abroad, on par with them
in technical, analytical and diagnostic characteristics, and can be recommended for
subsequent production and use in the market of diagnostic services of the Republic
of Belarus by health service.
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CREATION OF A LABORATORY SAMPLE OF AN EIA-TEST
SYSTEM FOR DETECTING ANTIBODIES TO THE HEPATITIS
E VIRUS IN ANIMALS

Viral hepatitis E (HEV) is a zooanthroponotic infection, however, to date, the full
range of mammalian carriers has not been fully determined, and screening studies
have not been conducted to establish the infection of animals, which may be due to
the lack of diagnostic test systems on the domestic market. The aim of the study is to
develop an experimental sample of a test system capable of detecting antibodies to
HEV by means of the EIA method in the blood serum of pigs.

As a biological material, the blood serum of pigs diagnosed with HEV (n=30)
positive for HEV RNA were used, as a negative control (OK) — the blood serum of
30 healthy pigs in which HEV RNA and IgG antibodies to HEV were not detected.

It was found that an increase in the conjugate concentration to 0.3 micrograms/ml
led to a significant increase in the optical density of OK, that is, to a decrease in the
diagnostic sensitivity (DF) (83.33%) of the test system, in which slightly positive
samples (n=5, (16.67£3.98%)) were detected as negative. A decrease in the conjugate
concentration to 0.01 mcg / ml led to a decrease in DH to 73.33%. When using a
conjugate concentration of 0.1 micrograms/ml, almost complete alignment of the
results obtained using the developed test system was established compared to the
commercial variant (DH 90.00%). In this regard, high DC is the main criterion for
screening studies.

The developed experimental sample of a diagnostic test system using a conjugate
at a concentration of 0.1 micrograms / ml, which has high DH (90.00%) and
specificity (100%), can be used in screening studies to identify seropositivity of pig
livestock, including the process of pooling samples of biological material, without
the loss of effectiveness.
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ITPABUJIA J1JIs1 ABTOPIB

1. TIPO®LIb ) KYPHAJY

1.1. «BicHuk Opechbkoro HalioHaIBLHOTO YHiBepcuTeTy. bionorisy 3ailicHIOE Taki
myOmiKarii:

1. Hayxkogi crarTi.

2. KopoTki 1noBiJJOMJICHHS.

3. Marepianu koHpepeHIiii.

4. Peuensii.

5. Marepianu 3 icTopii HayKH Ta YHIBEpCHUTETY.

1.2. V neBHOMY KOHKPETHOMY BHITYCKY OJWH aBTOpP Ma€ MPaBO HAAPYKyBaTH
TIIBKH OZIHY CaMOCTIHHY CTaTTIO.

1.3. MoBa BuaaHHs — yKpaiHChKa, aHIIIIHCHKA.

1.4. Jlo penaxiiii «BicHuKa...» OAA€THCS BiIpeIarOBaHui 1 MOTOUKCHUH 3 pejl-
KOJICTIEK TEKCT CTaTTi, 3allMCaHOl Ha eIeKTPOHHOMY Hocii y ¢opmari *.doc (rap-
HiTypa Times New Roman (Cyr), kernpb 14, Bifcranb Mix psakamu 1,5 iHTEpBau;
noJisi: JtiBe — 2,5 cm, npase — 1,5 cM, BepXHE — 2 CM, HIDKHE — 2 CM), HaOpaHuil 0e3
3actocyBaHHs QyHKIIT «Po3cTaHOBKA MEPEHOCIBY Ta Ba €K3EMILISIPU «PO3IPYKiB-
KW 3 Hel.

Pesrome nBoMa j101aTKOBUMHU MOBaMH (3pa3ok ohopMIIeHHs IyOikailii HaBeie-
HO Hanpukinui [TpaBun).

Pexomennaiis kadeapu abo HAYKOBOT yCTaHOBH JI0 JIPYKY.

2. IIATOTOBKA CTATTI - OBOB’SA3KOBI CKJIAJIOBI

OpuriHajibHa CTAaTTS Ma€ BKJIFOUATH:

2.1. Berym, B sikoMy 00TOBOPIOIOTH aKTYaJIbHICTh MPOOIeMH, (HOPMYITIOIOTH
METY Ta OCHOBHI 3aBJIaHHS JTOCJIIJKCHHSI.

2.2. Marepiaiu i METOIH JOCIIKSHHSI.

2.3. Pe3ynbraru 10CIIKEHD Ta 1X 00TOBOPEHHSI.

2.4. BUCHOBKH.

2.5. Criucok BUKOPUCTAHOT JIITepaTypH.

2.6. Pe3rome monaeThest yKpaiHChKOIO Ta aHIITIMCHKOK MOBAMHU

2.7. Kiro4oBi ciioBa.
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3. O®OPMJIEHHS PYKOIINCY, OBCAT, HOCJTIAOBHICTD
TA PO3TAITIYBAHHSA OBOB’A3KOBUX CKIAJOBUX CTATTI

3.1. OOcsar pykomucy HayKoBOI CTaTTi (3 ypaxyBaHHSIM MaJIIOHKIB, TaOIUIb
1 MAMUCIB 10 HUX, pe3loMe, CIHCKY JiTeparypu) — 10—18 cTOpiHOK ApyKOBaHOTO
TEKCTY, OTJISAIB — JI0 25 CTOPIHOK, KOPOTKHUX MOBiIOMJIEHB — 10 2—6 CTOpiHOK. Py-
KOTIMCH OITIBIIOTO 00CATY MPUHMAIOTHCS 10 KYPHATY TIIBKHU IMICTS MONEPEAHbOTO
Y3TOJKEHHS 3 PEIKOJIETIEIO.

3.2. TTocnitoBHICTh APYKYBaHHS OKPEMHUX CKJIQJIOBUX HAyKOBOI CTarTi Mae OyTh
TaKoOIO:

1. VIK — B 1iBOMY BepXHBOMY KyTKY MEPLIOTO apKylla.

2. IlpizBuie Ta iHiiaau aBTOpa (aBTOPiB) MOBOIO CTATTi, BACHHH CTYIIHb Ta
nocazja.

3. HasBa nHaykoBoi ycTaHOBH (B TOMY YMCII BiAJIiTy, KadenpH, 1e BAKOHAHO
Tpartio).

4. TlosHa mormroBa ajpeca (3a M>KHAPOJHUM CTaHJIAPTOM).

5. Hasga crarti. Bona noBrHHa TOYHO BiIOMBaTH 3MICT Mpalli, OyTH KOPOTKOIO
(B Mexxax 9—12 MOBHO3HAYHUX CITiB), MICTUTH KJIIOYOBI CJIOBA.

6. AHOTaIis MOBOIO OpPHTiHANY APYKYETHCS MEPE MOYaTKOM CTaTTi 3 BIICTY-
oM 20 MM Bijg aiBoro nosist. Mictuth He Ouibiie 50 MOBHO3HAYHUX CIIB 1
nepenye (OKpeMuM a03a1ioM) OCHOBHOMY TEKCTY CTaTTi.

7. 1lixg aHOTaIi€l0 IPYKYHOTHhCS KJIFOYOBI CJIOBA, SIKI BIJIOKPEMIIIOIOTHCS Kpall-
KOIO 3 KOMOIO.

8. Jlami Wije TeKCT CTaTTi, 1110 BKIIFOYA€ OCHOBHI 3MICTOBI PO3/IUIH, CIIMCOK BU-
KOPHUCTAHOT JIITEPaTypH.

9. Tabnuii Ta MaJIFOHKH Pa3oM 3 MiANMKUCAMU Ta HEOOXIAHUMHU TIOSICHEHHSIMH J10
HUX PO3MIIIYIOTBCSl Y TEKCTI CTaTTi, MicIs MEPIIOro 3raayBaHHs PO HUX Y
TEKCTi.

10. Ha oxpemoMy apkymii MmoAaroThcsi pe3tomMe (YKpaiHChKOIO Ta aHIIIHCHKOIO
MOBaMH), O(OPMJICHUX TaKUM YMHOM: Tpi3BHUIIE Ta iHiliaau aBTOpa (aB-
TOpiB), Ha3Ba HAyKOBOi YCTaHOBH, [TIOBHA IOILITOBA a/Ipeca YCTAaHOBH, Ha3Ba
crarTi, cnoBo «Pestome» (Abstract), TekcT pe3roMe, KIItO4OBi cioBa. Pestome
NMOBHHHE OyTH 3po3yMinuM 0Oe3 3BepTaHHs A0 caMoi myOmikalii BKIIOYaTh
AKTyaJIbHICTh TPOOJIEMH, METY, METOIH JTOCIIIKCHHS, OCHOBHI pe3y/lbTaTh
JOCTIKeHHSI, BUCHOBKH Ta KOHKpETHI mpono3uiii aBropa. O0’eM pesrome
250-280 cniB. JlogarkoBo: TesneoH Ta eleKTpoHHA ajapeca (e-mail) ams
criBnpani 3 aBropamu, izentudikarop ORCID aBTopiB.

3 OCHOBHUMH BUMOTaMH 110 «Pe3romMe» MokHA 03HaHOMUTHCH Ha caiTi http://
visbio.onu.edu.ua/about/submissions# authorGuidelines.

3.3 Crarts noBuHHA OyTH IiJITMCaHa aBTOPOM (aBTOpaMH).
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4. MOBHE O®OPMJIEHHS TEKCTY: TEPMIHOJIOI'TSA. YMOBHI
CKOPOYEHHJ1, IOCUJIAHHA. TABJINLI, CXEMHU, MAJIFOHKAN

4.1. ABTOpH HECYTh IMOBHY BiJIOBIANBbHICTh 3a 0€310raHHE MOBHE OOPMIICHHS
TEKCTY, 3a MPaBUIIbHY YKPaiHChKY HayKOBY TepMiHoJOTi0 (ii CItijy 3BipsaTH 32 (axo-
BHMH TEPMiHOJIOTIYHUMHU CIIOBHUKAMH).

4.2. JlatuHCBHKI OloyoTiyHi TepMiHM (Ha3BU BUAIB, POIiB) MONAIOTHCS 000B’A3KO-
BO JIATUHUIICTO 1 KYPCHBOM. 3a MEPIIIOTr0 BXKMBAHHS JIJATHHCHKOT HA3BHU Y TYXKKaX CIIif
000B’SI3KOBO MOJIaTH YKPATHCHKHH BiJIMOBITHUK HA3BH.

4.3. SIk11o 4acTo MOBTOPIOBAHI y TEKCTI CJIOBOCIIOIYYEHHS aBTOP BBaXKa€ 3a Io-
TpiOHE CKOPOTHTH, TO TaKi abpeBiaTypH 3a MEPIIOTO BKMBAHHS HABOIATH Y AY)KKax.
Hanpuknaz, cenexuiitno-reneTnynmii incTutyT (ami CI'T).

4.4. TlocunaHHs Ha JITEpaTypy MOJAIOTHCSA Y TEKCTI CTaTTi, 000B’I3KOBO Y KBa-
IpaTHUX AyXkKax, nadpamu. Ludpa B qyxkax mo3Hagae Homep mpami y «Crmcky
BHKOPHUCTAHOI JTiTeparypu». Ha3zBu mpalip y CriucKy JiTeparypu po3TalloBYIOTECA Y
andasitTHOMY TTOPSIAKY 1 opopmitroroTees 3a TOCT 7.1:2006.

4.5. Hudposuii MaTepiai, o MOXIIMBOCTI, CIIiJ] 3BOAUTH Y TAONHIII 1 HE TyOIIO-
BaTH y TekcTi. Tabmuri moBuWHHI OyTH KOMIAKTHUMH, MaTH TIOPSIKOBHI HOMED;
rpadu, KOJIOHKH MarOTh OyTH TOYHO BH3HAYEHUMH JIOT1UHO i rpadiuno. [{udposuii
Matepias TabauIlh TOBHHEH OyTH 00poOeHUH cTaTuCTUIHO. Marepiai Ta0uib (K
1 MaJIOHKIB) MMOBHUHEH OyTH 3pO3yMIINM HE3aJIeKHO BiJ TeKCTy crarTi. [Ipu 00’ en-
HaHHI JIEKIJIbKOX PUCYHKIB a00 (poTorpadiii B OMMH PUCYHOK PEKOMEHIYETHCS TIO-
3HAYATH KOJKEH 3 HUX MPOTMUCHUMHU JIITEPAMHU 3HU3Y.

4.6. PucyHkm BHKOHYIOTECS Y mporpami «/liarpama Microsoft Excel» Ta BcTaB-
JAI0ThCS Y TeKCT. KoykHa KpHuBa Ha pPUCYHKY TOBHHHA MaTH HOMEDP, 3MICT KPUBHX
MTOSICHIOETRCS Y TTiITUCax i pucyHKoM. Ha ocsix aOciuc i opiuHar pucyHKa 3a3Ha-
YaeThCs JIUIIE BETUYNHA, [0 BUMIPIOETHCS, 1 po3MipHicTh B oguHALAX CI (%, MM,
r i T..). MarematuuHi (XimMi4HI) (GOPMYSTH BHKOHYIOTHCS 3aC00aMH BHYTPILTHHOTO
penaxtopa dopmyn «Microsoft Equaly i, mpu moTpebi, HyMepyrOThCsI.

4.7.Y po3nini «Pe3yasTati T0CiHKeHb Ta IX 00roBOpEHHS HEOOX1IHO BUKIIAC-
TH BUSBJICHI €(DeKTH, a TAKOXK MPHUNHHO-PE3YIbTaTUBHI 3B’ I3KH MK BCTAHOBJICHU-
MU eeKTaMH, TTOPIBHATH OTPUMaHy iH()OpPMAIiIO 3 TaHUMH JTiITepaTypH 1 HaroJoCH-
TH Ha BUSBJICHUX HOBUX jJaHuX. [lpu amamizi ciiJi mocuiaTucs Ha 1II0CTPaTUBHUMN
Matepiay cTaTTi. AHaJli3 Ma€ 3aKiHIYBATHCS BiIIMTOBIIAI0 Ha MUTAHHSI, TOCTABIICHI
y Berymi. [Ipu Bukmaai pe3ynbTariB Ciii yHUKAaTH TMMOBTOPEHHS 3MICTy TaONWIb Ta
PHUCYHKIB, a 3BepPTATH yBary Ha HalBaJIMBIII (pakTH Ta NMEBHI 3aKOHOMIPHOCTI, 110
3 HUX BHUILJIMBAIOTD.

4.8. Penxoserist Mae paBo pelaryBaTH TEKCT CTaTel, pUCYHKIB Ta MiAMHCIB 10
HUX, MTOTO/PKYIOUN BiJJpearoBaHuil BapiaHT 3 aBTOPOM, a TaKOXK BIAXWIIATH PYKO-
TIACH, SIKIIIO BOHH HE BIAMOBiNat0Th BUMoraM «Bicanka OHY. biomoris». Pykoncu
cTareH, 1o MPUIHATI A0 MyOJiKyBaHHS, aBTOPaM HE TIOBEPTAIOTHCS.
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5. JITEPATYPA

Crmcok JiTeparypu IPYKyeTbCsS MOBOIO OpHWTiHANy BiamoBimHoi mparti. Hazpu
Mpallb y CIHCKY JIITEPaTypH PO3TAIIOBYIOTHCA Y a(haBiTHOMY MOPSIIKY 1 0popMITIO-
totbest 32 [OCT 7.1:2006. ABTop (aBTOpPH) MOBUHHI MMOCWJIATHCS Ha Cy4acHy (oc-
TaHHE JECATHPIUYS) JIiTeparypy. Y CTaTTAX MPH HAsIBHOCTI 00OB’SI3KOBO BKa3yBaTH
nudposuit inearudikatop od'exra (Digital Object Identifier, abo doi).

JonarkoBo y enekTpoHHOMY BapiaHTi HeoOxigHO momatu References odopmute-
HUH 3TiTHO MIDXKHAPOJHUM CTaHJapTaM 3a rapBapichkum ctwieM (BSI) na anrmiid-
cbKiit MOBi. [1pn odopmieHHI yKpaiHCBKOMOBHOTO a00 pOCiiCBKOMOBHOTO JKEpea
IHIIIOI0 MOBOIO TICJIsi TIEPEBEICHHsI JUKepesia B [KBaJpaTHUX Jy)KKaX| BKa3yeThCs
TpaHCIiTepyBaHHA BUXigHOTO. [leTanbHy iH(pOpMAaIliio Ta IPUKIAAA MOXKHA OTPH-
MaTH Ha CalTi http.//visbio. onu.edu.ua/about/ submissions#authorGuidelines.

Hpuxaaau 6idmiorpadiyHux onucann

Knueu, monocpadpii, amnacu, cnoéHuku

1. TopsiukoBckmii A. M. KiuHudeckass Ouoxumus B J1a00OpaTOPHON JUarHocC-
THKe: [cripaBouHoe mocobue] / A. M. T'opsiukoBckmii. — Onecca: Exosorus,
2005. - 616 c.

2. MenunuHckas MukpoOuosorus: yueonuk st BY3os / nox pen. B. U. Ilo-
kpoBsckoro. — M.: I'DOTAP-ME]], 2002. — 786 c.

3. Onpenenutens Beicnx pactenuit Ykpaunst / JI. H. [loopodaesa, M. U. Ko-
toB, FO. H. IIpokynun u np. — K.: HaykoBa mymka, 1987. — 548 c.

4. Amnaromis mam’sTi: amiac cXeM 1 PUCYHKIB TPOBITHUX HUISXIiB 1 CTPYKTYp
HEPBOBOT CUCTEMH, IO OepyTh Y4acTh y polecax mam’siTi: moci0. 1uist eTy.
ta nikapis / O. JI. JIposnos, JI. A. 135k, B. O. Kosnos, B. JI. Makoserpkuii.
— 2-re BUJI, po31IHp, Ta JoMoBH. — [lHinponerposcrk: [Toporu, 2005. —218c.

5. VYkpaiHChKO-HIMEUBKUI TeMaTUuHUi cinoBHUK / [yknaa. H. Suko Ta iH.]. —
K.: Kapnenko, 2007. - 219 c.

Cmammi i3 dcypuanie

1. Ilucapenko B. M. Ilocyxu B KoHTeKCTi 3MiH kiiMary Ykpainu / B. M. Iluca-
penxo, I1. B. [Tucapenxo, B. B. Ilucapenko, O. O. T'op0O, T. O. Yaiika // Bic-
Huk ITonraBcekoi nepxaBHoi arpaproi akagemii. — 2019. — Ne. 1. — C. 134-
146. doi 10.31210/visnyk2019.01.15.

2. Tonrtukos B. A. ['eHeTHKO-OMOXUMHYECKHE 0COOCHHOCTH MyTaHTHBIX JIMHHH
cou / B. A. Tontuxos, JI. A. XKapukosa, I. A. YebGoraps, 1. B. Temuenko
/I Bicauk OHY. Biomoris. — 2018. — T. 22, Bum. 2 (44). — C. 73-94. doi
10.18524/2077-1746.2018.2(43).147013.

3. Duan H. Effects of drought stress on growth and development of wheat
seedlings / H. Duan, Y. Zhu, J. Li, W. Ding, H. Wang, L. Jiang, Y. Zhou //
International Journal of Agriculture and Biology. — 2017. — V. 19, Ne. 5. —
P. 1119-1124. doi: 10.17957/1JAB/15.0393.
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30ipku

L.

CriexTp TKaHEBBIX KapOOKCHMACTEpa3 B OHTOIEHE3e CYCIIMKA Kpamdaroro
(Spermophilus suslicus Guld.) / A. M. Aunpuesckuii, 0. H. Oneitauk, B.
A. Kyuepos, A. C. AcmaHckas // ['eHeTka B COBpEMEHHOM OOLIECTBE: HayY.
koH(., 3—5 okT. 2004 1.: Te3ucsk! Aok, — Xapwekos, 2004. — C. 12.

Cenekuus in vitro TEHOTHIIOB MIIEHHUIBI C KOMIUIEKCHOH YCTOHYMBOCTBIO K
(y3apuo3sy 3nakoB / E. A. Kneukosckasi, C. A. Urnarosa, A. U. Cnenuenko
u 1p. // buonorus KJIeToK pacTeHui in vitro, OMOTEXHOIOTHS U COXPaHEHHE
renodonna: VII mexxayHap. cumi.: Tpyasl. — Mocksa, 2001. — C. 372.

Cell transfer and Interferon Studies / J. C. De Man, M. Rogosa, M. E. Sharpe
// Abstracts of the V International symposium of immunopharmacology, 17—
21 May 2004: proc. of conf, Quebec, 2004. — P. 31.

ucepmauii, asmopegepamu oucepmauii

1.

JlocmmKeHHsT TIPOIIeCiB TIEPEKUCHOTO OKHCIEHHS JIIIAIB Ta aKTHBHOCTI
(hepMeHTIB aHTHOKCHUIAHTHOTO 3aXMCTY IPH IIyKPOBOMY JiabeTi: aBToped.
JIC. Ha 37100yTTs HayK, cTyrmeHs, kaHy. 6iomn. Hayk: 03.00.04 «buoxummus /
O. O. Onspuuk. — K., 2007. — 17 c.

JlocmmKeHHsT TIPOIIeCiB TIEPEKUCHOTO OKHCIEHHS JIIIAIB Ta aKTHBHOCTI
(hepMeHTIB aHTHOKCHAHTHOTO 3aXHCTY TP IIyKPOBOMY JialOeTi: JucC... KaH]I.
6ion. Hayk: 03.00.04 / Onexciit Onekcitioru OpnsHuk. — Kuis, 2007. — 117
c.
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OIIHKA PETEHEPAIIIMHOI'O IIOTEHIIAJIY TTEPUTHOT'O
MATEPIAJIY PUCY ITIOCIBHOI'O (ORYZA SATIVA L.)

[IpoBeneHo TeCTyBaHHSA TAIUIONPOAYKIIIHHOTO IMTOTEHITIANY Y KyJIbTypaX MIISAKIB 11 s-
TH TiOpuaauX nonyssil F, pucy Oryza sativa L. Jlo xyneTypw in vitro 6yno BBEIeHO
30944 munaxiB msTa reHoTHMIB. [1IngxoM aHIpOTeHe3y B KyNBTYpi MHISKIB PUCY
orpumano 6542 HoBOyTBOpeHBH (21,14 + 0,23 B cepeanpomy Ha 100 muiskiB), sKi
pererepyBamu 539 3enenux pocnuH (1,74 £ 0,07 B cepenapomy Ha 100 MUIAKiB).
Haii6inpimmit perenepariiifHuii MoTEHITaM B KyAbTYPi MIJISKIB BUSABHIIN Y POCIIHH Ti-
Opuanoi momyssnii F, Labelle/Mamnnr (2,90 + 0,17). Ha cywachnii MOMeHT Ha eTarti
KOJIOCIHHS topornyroTeest 193 pociauau-perenepanra (35,8 %).

KorouoBi ci10Ba: prc; aHIporeHes in vitro; Kalioc; pereHeparis.

... Texct Betymy 1o crarTi

Marepianu Ta MeTOIM J0CIIIKEHb
Teker marepiaJjiB Ta MeToiB podoTn
Pe3ysabTaTn Ta iX 00roBopeHHs
BucnoBku

Cnncok BUKOPHCTAHOI JIiTepaTypu
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EVALUATION OF REGENERATION POTENTIAL OF RICE
(ORYZA SATIVA L.) HYBRID MATERIAL
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Abstract

Introduction. /n vitro anther culture is an important source of linear material propa-
gation for efficient breeding of rice (Oryza sativa L.), in particular due to the reduction
of reproduction cycles and the production of homozygous plants. Given the strong
variation in the regenerative ability of microspores in different hybrid combinations,
it is desirable to cover the maximum number of combinations of hybrids of different
generations.

Aim. Evaluation of the haploproduction ability of microspores of promising breeding
samples of rice.

Methods. The anthers of five promising hybrid F, populations obtained at the Rice
Institute (Skadovsk) as a result of hybridization of carriers of various resistance genes
to pyriculariosis were used. The inflorescences with microspores at the mid-late stage
of development were cut and pretreated for sterilization; the isolated anthers were
explanted in Petri dishes on a solid nutrient medium and cultured in the dark un-
til neoplasms were obtained, after which they were transplanted (stage I — after 4-5
weeks). The next transplant event (II stage — after 7-8 weeks) and further cultivation
was carried out under lighting to obtain green regenerants.

Results. The high sensitivity to in vitro cultivation conditions was shown for five
combinations of F, rice hybrids. The rate of neoplasm formation varied from 6.4 %
(Sirio / YiP4970) to 35 % (Sirio / Marshal). The ability to regenerate in the obtained
neoplasms also varied greatly, since most of them were only capable of rhizogenesis,
without forming shoots and leaves. Nevertheless, the regenerant plants were obtained
for each hybrid combination and the proportion of albinos among the total number of
regenerants was relatively small. On average about 40 % of the regenerants obtained
in the culture die at the critical stage of adaptation of regenerated plants to ex vitro
conditions; approximately the same number of plants die during the growing process,
being unable to give seed generation.

Conclusions. The most productive from the point of view of plant formation adapted
to ex vitro conditions was the hybrid population F, Labelle / Malish (101 adult plants),
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and the least productive was Sirio / YiP4970 (5 adult plants) among the studied com-
binations. Thus, by androgenesis in anther culture, 336 plants adapted to ex vitro con-
ditions were obtained. At the moment, 193 plants are at the earing stage, which is

35.81 % of the total number of green regenerants obtained in the culture.

Key words: rice, androgenesis in vitro, callus, regeneration
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OILITHKA PETEHEPAIIITHOTO TMIOTEHLIAJTY
TTBPATHOTO MATEPIAJIY PUCY TIOCIBHOT'O (ORYZA
SATIVA L))

Pesiome

Ipodaema. Kyibprypa NUISKIB {71 Vitro € HAaHBaKIUBILINM JKSPEIIOM JIHIFHOTO Ma-
Tepianay Ui MPOBEIACHHS ¢(PEKTUBHUX CEJICKIIIMHUX POOIT 31 CTBOPEHHS MOJIMIIIC-
HUX COPTIB POCIHUH, 30Kpema pucy (Oryza sativa L.), 3aBASKH CKOPOUCHHIO [UKIIIB
PO3MHOXKEHHS 1 OTPUMAaHHIO TIOBHOI[IHHUX T'OMO3MIOTHHX POCIHH. 3 ypaxyBaHHSM
CHJILHOTO BapiroBaHHsI MMOKa3HUKIB pereHepaliifHoi 31aTHOCTI MUKPOCHIOpP B Pi3HUX
riopuaHuX KOMOIHAIISX 0aKaHO OXOIUTFOBATH MAaKCHMAJIbHY KIIBKICTh KOMOIHAIIiM
riOpuaiB pi3HUX TOKOJIiHb.

Merta. OniHka rarmionpoayKIiiHoi 31aTHOCTI MUKPOCIIOP TIEPCIIEKTUBHUX CEJIEKIiH-
HUX 3pa3KiB pUCY MOCIBHOTO.

MeTtoauka. BUKopucToByBaiy NUJISIKK I'SITH MEPCIIEKTUBHUX T1OPUAHUX OIS
F,, orpumannx B Incturyti pucy (M. CkagoBebk) B pe3yibrari riopuausanii Hociis
PI3HUX TeHIB CTIHKOCTI 0 30yaHMKa MipiKyspio3a. 3pi3aHi CyUBITTS 3 MiKpocHopa-
MU Ha CEpeAHBO-MI3HINA CTamii PO3BUTKY MifIaBaiu mepeaoOpoOili, CTepuITizyBaiy;
BUJIIJICH] TMJISIKM €KCIIaHTyBal y yariky [leTpi Ha TBeplie )KUBHIIbHE CEpeIOBUILE
1 KyJBTHBYBaJIM Y TEMPSIBI 10 OTPUMaHHSI HOBOYTBOPEHb, ITICIISl YOT'O MepecayKyBalin
(I erarm — uepe3 4-5 TwxuiB). Hactynny nepecanxy (Il eran — yepe3 7—8 ThxHiB) 1
NOJANIbIIE KYJIBTHBYBAHHS MPOBOAMIIM MIPU OCBITIICHHI JUIsi OTPUMaHHS 3€JICHUX pe-
TeHEPaHTIB.

OcHoBHi pesyabTaTu. [l1 0'ATH BUKOPUCTaHUX KOMOiHali#i ribpuais F, pucy noka-
3aHa BUCOKA YYTJIHMBICTh JI0 YMOB KYJIBTHBYBaHHs inn vitro. Tak, HOKa3HUK (pOpMyBaH-
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Hsl HOBOYTBOPCHB BapitoBaB Bif 6,4 % (Sirio / YiP4970) mo 35 % (Sirio / Mapia).
31aTHICTH 0 pereHepailii y OTpuMaHuX HOBOYTBOPEHb TAKOXK CHJILHO BapiroBalia, TaK
SIK OUJTbIIIAa YacTHHA 1X OyJia 3aTHA JIUIIE 0 PU3OTCHE3Y, HE YTBOPIOIOYH TArOHH 1 JIU-
cta. [Ipore, 1uist KOXkHOT ri0puAHOT KOMOIHALIT Oy/IM OTpUMaHi POCIMHHU-PEreHePaHTH,
MPUYOMY YacTKa alb0IHOCIB cepe/] 3arajbHOI0 YUCia PEreHEPaHTIB Oyia MOPIBHSIHO
HeBesnka. Ha kpuTHuHOMY eTarti ajanTailii poOCInH-PEreHEPAHTIB 10 YMOB ex Vilro
B cepeiHboMy rHHe Onn3bko 40% OTpUMaHUX B KyJIBTypl pereHepaHTiB; NpUOIN3HO
TaKa X KiJIbKICTh POCIHMH TMHE B MPOIECi JOPOLYBaHHs, BUSBISIOUNCH HE3AATHUMHU
JI0 TIPOIYKIT HACIHHEBOTO TIOKOJIIHHSI.

BucHoBku. Cepe/ BUBUCHHX KOMOIHAIIIH HAHOUIBII TPOIYKTUBHOO 3 OISy (hop-
MYBaHHSI POCJIMH, aJIaITOBAHUX JI0 YMOB eX Vifro BHUSBWIJIACS TiOpHIIHA TOMYJISILs
F, Labelle / Mamum (101 nopocia pocivHa), a HaiiMeHII MPOAYKTUBHOI Sirio /
YiP4970 (5 nopocnux pociun). TakiuM YMHOM HUISIXOM aHAPOTreHe3a B KYJIBTYpi MH-
JSIKIB OyJ10 oTpuMaHo 336 pOCIHH, aAaNTOBaHKUX JI0 YMOB eX Vitro; Ha JaHUH MOMEHT
Ha eTarli KOJIOCIHHS 3HaXOAUThCsI 193 pociuHw, 1o cTaHoBuTh 35,81 % Bij 3araiabpHOT
KIJIBKOCTI OTPUMaHHX B KYJIBTYpi 3€JICHUX PEreHEepPaHTIB.

KunrouoBi ciioBa: pric; aHIporeHes in vitro; Kaiarc; pereHepariis.
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