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JI. K. CABUVK, I. B. BATOBCBHKHI1

PiBHEHCBHKMH iepKaBHUM TyMaHITApHUN YHIBEPCUTET
Byx. [Tnactosa, 31,Piue, 33000
e-mail: lubasav4uk@gmail.com

PAPUTETHI BUJIU POCJIUH Y ®JOPUCTUYHOMY CKJIAII
BA3AJIbTOBUX KAP'€PIB BOJIMHCHKOTI'O ITOJIICCA

HaBeneHo pe3ynbTaTé BUBUYCHHS NOIIMPEHHS PAPUTETHUX BHUIIB (UIOPH Ha IUISHKAX MIOYHX 1
BUpOOJICHNX 0a3albTOBHX Kap'€piB Ta Ha MPWJIETIIH 10 HUX TEPUTOPIi, SKI pO3MILICHI Yy MexXax
Bomuncekoro Ilomices. BeranosneHo 3poctanHs 4 BUAIB pociuH i3 «UepBOHOI KHUTH YKpaiHU»
(2009p.) Ta 18 BuAiB, Ki MiAIATalOTh PEriOHAIBbHINA 0XOpOoHi B PiBHEHCHKIN 00nacTi. 3a KareropisiMu
papuTeTHOCTI HaMOiNbIIe MPEeACTaBIeHI MAaJOMOMIMPEHI Ta TMOTCHUIAHO Bpa3nuBi BUau. I3 myxe
pinkicHux BuIiB BusiBieHO Primula elatior, pinkichumu € 4 Bumaum (Gagea pratensis, Aquilegia
vulgaris, Rosa mediata, Melittis sarmatica). [TocTyrnoBe BiIHOBJIECHHS MPUPOIHOI POCIUHHOCTI MiCHs
NPUIMHEHHS IPSIMOTO aHTPOIIIYHOTO BIUIMBY CIIPHUSE MOIINPEHHIO PAPUTETHOTO (PITOKOMITIOHEHTY.

Knrouogi crnosa: npupodooxoponuuti cmamyc, kame2opii papumemnocmi, pecioHaibHa 0XopoHa, Pienencoka
obnacms, mpancghopmosani exomonu, «4epeona knuea Yrpainu» (2009 p.).

OpHUM 13 HACTIAKIB aHTPOMIYHOI TpaHc(opMarii NPUPOTHUX EKOTOIIB YaCTO € CHHAHTPOMI3alis Ta
aJIBEHTH3allis POCIMHHOTO MOKpHBY. [licis mpunuHeHHs BIUIMBY a00 3MEHIIEHHS IHTEHCHBHOCTI Ail
TpaHchOpMyIOUHX (PaKTOpiB y TaKMX EKOTOMAaxX CHOCTEpIraroThbes AEMYTalliifHI MPOLECH, XapakTep
SAKUX BU3HAYA€THCS OaraTbMa 30BHIIIHIMH Ta BHYTpilIHIMH (hakTopamu. PocnuHHICTE MOXe HaOyBaTu
pHC, XapakTepHUX AJs ii 30HANBHOTO THITY, Y (PIIOPHCTUUHOMY CKIaJi MOXYTH 3’ ABJSTHUCS OKpeMi
paputetHi Buau. HaiiiMoBipHilIe, 1e MOB's3aHO 3 THUM, IO BHACHIAOK MOPYIICHHS POCIMHHOTO
MOKPHUBY 4acTo 3’ SBJISIOTHCS TUISIHKH, SKi 1M030aBlIeHi pPOCIMHHOCTI a00 BOHA BUSBIAETHCS JIOCHTH
po3pimxkeHoto. Lle 3yMoBIIOE MOSABY BIIBHUX €KOJOTIYHMX HIlll, 3MEHIIY€ KOHKYPEHILIII0 MK BHAAMH
¢ropu Ta B miacyMKy 3011bIIy€ IMOBIpHICTD MPOPOCTAHHS Ta MOJAIBLIOTO 3aKpIIUICHHS TYT BHIIB 13
3HIKCHOIO IEHOTHYHOIO aKTUBHICTIO 32 YMOBH MOTPAIUISIHHA CIOAX CIOp ab0 HACiHHSA 13 MPHIIETIINX
TEpUTOPi. Y IbOMY MpOLECi BaXXJIIMBUM € HAsBHICTH HA TAKUX NPWIETIUX TEPUTOPISX AISHOK i3
OPUPOAHOI0 a00 HAOMIKEHOI0 A0 Hel POCIMHHICTIO, XOodYa Miacliopd NESKUX BHAIB MOXKYTh
3aHOCHUTHCH 13 OUTBII BiJIaIEHUX TEPUTOPIH.

Came TakuMH 3aKOHOMIpHOCTSIMH TOsicHIOE, Hanpukiad, f. [1. ligyx 3pocTaHHS Ha HEBEIUKiN
IUTONII paHilie epOoJOBaHMX, a IIi3HIIIE 3acCajPKeHUX JICOM, MIUISHOK, OLIbINe JeciITKa BHIB
paputeTHUX pociuH y CMOpKiBCbKOMY Jtici B PiBHeHCBKiH 00macTi [4]. @akTu 3pocTaHHs PEeTiKTOBHX
1 pigKiCHUX BHIIB (JIOpM Ha TOPYIIEHHX EKOTOMax i3 MOHMKEHOIO IIEHOTUYHOI KOHKYPEHLIEIO
HaBOJATHCS 1 B IHIINX MyOuikanisx [5—7], sk i BiacHe Ha ypOaHi30BaHUX TEPUTOPISAX CXIJTHOI YaCTHHH
Bomacekoro [Momices [3—4]. Bapro 3ayBaxutH, 1o y nporieci TpaHchopmariii B OKpeMHUX BHITAIKaX
BHACIIZOK JIOKAJIBHOTO TMOPYIIEHHS TIPYHTOBOTO TOKPUBY Ta TMOABH MiKpopelabehHUX GHopm
301IBIIYETHCS €KOTOMOJIOTiWHA AU epeHIialis TepUTOPii.
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VY mponeci po3poOku Ta BUIOOYTKY KOMAJHH, 30KpeMa i 0a3anbTiB, 3MiHCHIOETHCS YaCTKOBE
abo TOBHE 3HATTA IPYHTOBOrO CyOCTpaTy, NpPOBOAWUTHCS CKJIaTyBaHHS PO3KPUBHHX TMoOpix i
KaM' SIHACTO-IIeOCHEeBUX yJIaMKiB Ta YTBOPESHHSM BiaBamiB. Ilicns 3akiHYEHHS €KCIUTyaTalii poIOBHIL
NPOBOAMTHCS PEKyJIbTHBALlis BUPOOJEHMX MOUISHOK, fKa Iiepemdadae 3acHUIaHHS Kap’ €piB,
BUPIBHIOBaHHS MTOBEPXHi, MOKPUTTA ii TEXHOIPYHTOM 13 CieUU(iYHUMH BIACTHBOCTSIMHU, SIKI MOXKYTh
CYTTEBO BiAPI3HATHCS BiJ TAKMX AUISHOK JUIS TUIIOBUX 30HANBHUX IPYHTIB. Ha HacumHux cyOcTparax
i3 BIACYTHBOIO POCIMHHICTIO, IO BHUHHMKAIOTH TiJl 4Yac eKCIUTyaTamii Iil0YMX Ta PEeKYJIbTUBALil
BUPOOJICHUX POJOBHIL, 3alyCKAalOTbCsA IEPBHHHI QJIOT€HHI CyKIecii, $SKi MOXYTh BKIIOYaTH
JIEMYTaIlifiHi MpoIecH.

[IpomucnoBi ponmoBuia 0a3anbTy PO3TAIIOBaHI y MiBHIYHO-3axiiHiId yacTuHi PiBHEHCHKOI
oOmacTi Ta mpuypoyeHi 10 PiBHEHCHKOTO TEKTOHIYHOTO PO3J0MY i BOIMHCHKOTO TPamoBoro NOKpHUBY.
bnuspke 10 neHHOI MOBepXHi 3aisraHHs 0a3ajibTiB criocTepiraeTecs B OaceliHi p. [opunb, ne BOHU
YTBOPIOIOTH OCHOBY KYIOJOIOAIOHUX MiABHINEHb i3 BiHOCHHUMH BucoTamu 20—25m. AOGcomtoTHI
BUCOTH MicLeBOCTi TyT cknafaroTb 201-202v., Tomy HalO1IbIIA KIJIBKICTh 0a3aIbTOBUX Kap' €piB, K
JIIOYMX, TaK 1 KOJHMIIHIX, 3HAXOAAThCS Ha MPOMIKKY c.3masHe — c. basanproBe (ypouumiie SHoBa
Honuna), B oxomuii cc. bepecroBenp, Benukuit Muacek (0ins xyropa Myteuis), Ouns Bxke
HeicHyrouoro c. ['yTBuH Ta HOBui kap’ep Oins c. Pynus Kocrominecbkoro p-Hy PiBHEHCBKOI 00aacTi.
[loniOHuii xapakTep 3alsTaHHsA CIIOCTEPIraeTbes Takok y OacelfHi p. Ctup, xou TyT 0azanbTu
3aATaroTh Jemo rmonie. [[oTy)HICTh 0caloBUX BiAKIAAIB HaJl Oa3aabTaMH Ha I JUISHII JTOCSTae
10m. BazambToBi Kap'epu B OaceiiHax p.Ctup po3mimeni B okomuisx cc. [lomumi ta IBaHui
(Paganiscbkuii kap’ ep) Bomogumuperskoro p-Hy [8].

MeTta Hammx AOCHIHKEHb MOJSArana B aHaji3i XOPOJOTii, eKOJOTiYHHX YMOB 3pOCTaHHS Ta
CTaHy NOMNYJSILid papuUTeTHUX BHUIIB y CKkimani (iaopu Ha TepuTopii 0a3ambTOBUX Kap' €piB, sKi
po3sramoBani B Mexkax BonumHcskoro Ilomices.

MarepiaJ i MeTOIH T0CTiTKEHD

s aHanisy BUKOPHCTaHI MaTepiaiy MONbOBUX (PIOPHUCTUUHUX TOCIIIKEHb, IPOBEACHUX YIPOIOBK
2017-2018p. Ha Ttepuropii Kocromimechkoro ta Bomummupenpkoro p-HiB PiBHeHCBKOT oOmacTi.
JocmimkeHHsT BKIIOYaId IUSTHKA TiI0YUX 1 BUpoOJIeHnX 0a3anbTOBHX Kap €piB, a TAKOX MPHIIETITY
TepuTOpiro Oe3nocepeaHboro BIUMBY mmpruHo0 10-50M. Jlo ckiany papuTeTHOro iTOKOMIIOHEHTY
Oynu BKITIOUCHI BUM (pIIopH, IO BHECEHI 10 TpeThoro BuAaHHsS «YepBoHoi kHuru Ykpainm» (2009p.)
[12], a Takox BUIH, IO MiJJISATAIOTh OXOPOHI Ha perioHanbHOMY piBHi [11]. Yci BusBICHI papuTeTHI
Buan (ropu Oynau mpoaHanmi3oBaHi 3a KaTETOPisIMM PapUTETHOCTI B Mexax yciei Teputopii
PiBHeHCBKOI 0oOmacTi. I3 BpaxyBaHHAM 3alpONOHOBAHMX paHille miaxoniB [2] BuiineHo 4 kaTeropii
BUAIB. JAyX€ PIAKICHI, PpIAKICHI, MAaJIONOIIUpPEHi, NOTeHUidHO Bpa3nusi. llomupeHHs
YEepBOHOKHIDKHUX BHUJIB Y Mexax PiBHEHCHKOI 00macTi Ta iXHI KaTeropii papuTEeTHOCTI HaBeAEHi 3a
B. O. Bonomumupuiem [1]. Ha3eu BunmiB HaBeneni i3 BukopuctanHsMm 0a3 The Plant List [15],
International Plant Names Index [14], CataloguelLdé [13] i3 BpaxyBaHHSIM HOBUX YTOYHCHb.
Cucrema Magnoliophyta npuiinsrta 3a nparmaruusoro knacudikarmieto C. JI. Mocsikina [10].

Pe3yabTaTi A0cCaiiKeHb Ta iX 00roBOpeHHs

[IpoBeneHni Ha TepuTOpii, 3aifHATIH BUPOOJICHUMH 0a3aJbTOBUMH Kap €paMH, MOJIBOBI JOCITIIKECHHS
JIO3BOJIMJIM BUSIBUTH 4 BUIU (IIOpH 13 3 pOAMH, SIKi BKIIIOUEH] 0 TPETHOTO BUAaHHS «YepBOHOI KHUTH
Vkpaian» (2009p.) [12] ta 18 BuziB i3 14 poauH, sKi MiAISArarOTh PErioHaJbHIA OXOpPOHI Ha
tepuropii PiBHeHCHKOT 00nacTi [11]. ['epOapHi 3pa3ku HaBeICHUX HIKYE PAPUTETHUX BHIIB POCIHH,
gkl Oynm 3i0paHi mig yac TpoBeldeHHS (IOPUCTHYHMX JOCHIIKEeHb, 30epiraroTbes Ha Kadeapi
arpoximii, IpyHTO3HaBCTBa Ta 3eMiepoOcTBa HamioHanmsHOro yHiBEpCUTETY BOJAHOTO FOCHOAApCTBA Ta
pUpOJOKOpHCTYBaHHs (M. PiBHe).

I3 BunmiB, siKi BKIIOYEHI A0 «HepBOHOI KHUTH ...», Y POCIMHHOMY IOKPWBI HpeAcTaBiICHI
Dactylorhiza incarnata (L.) SoOta Epipactis helleborine (L.) Crantz,siki € npeacTaBHHKaMu POIHHE
Orchidaceae, Atocion lithuanicum (Zapat.) Tzvel. $lene lithuanica Zapal.) i3 pomunu
Caryophyllaceae ta Utricularia minor L. i3 ponunu Lentibulariaceae.

Epipactis helleborine 3a npupomooXxopoHHHM cTaTycoM € HEOIIHEHHM BHIOM, Y MEXax
Teputopii PiBHeHCHKOi 00nacTi BiH € MOTEHUINHO Bpas3IMBHM, PO3CISIHO TpAIUISEThCS Ha yCii
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TepuTopii obnacTi, ogHaK Oinblie momMpeHui y ii micoctenosiid yactuhi. Kopyuka yemepHuKOBa €
OJHIEI0 13 HAUMOIIMPEHIMMX HANHYaCTOTHILIMX JIICOBUX OpXined PiBHeHIIMHM, IO 3pocTae fK y
CKJIajli NPUPOIHHUX, TAK i AHTPOMIYHO TPaHC(HOPMOBAHUX YIPYNOBAHb. Ii MPUPOIHE MiCIE3POCTAHHS
OpUypoYeHe A0 JMCTIHUX 1 MIIaHUX JiciB, YarapHUKOBHX 3apoCTeH, y3iich, JicoBUX JykK. Ha
JOCTIJDKYBaHIM TepuTopii KOpydyka BUsIBIEHa Ha MUISHKAX, A€ IMicas Ao0yBaHHA Oa3albTy
copMyBanucs AepeBHO-YarapHUKOBI yrpyrnoBaHHs 3a ydactio Betula pendula Roth, Carpinus betulus
L., Populus tremula L., Pinus sylvestris L., Salix caprea L., Acer negundo L., Rosa canina L.,
Euonymus europaeus L. Bona Takoxx BHsABICHA i Ha MPWIETTid TEpUTOPIi K KOMIIOHEHT JIiCOBUX
¢itoueHo3iB. 3pocTaHHS BHIY BiAMideHO Ha O0a3aJbTOBUX Kap'epax Oins cc. bepecrosens,
bazaneroBe (Kocrominbcpkmit p-H) Ta Ha miBAeHb Big c. IBanHui (Bomomumupenpkuii p-H).
YucenpHICTh MOMYIALIN CKIazana Bix necsitka ocoOuH Oinst c. bepectoBens A0 coTHI pociuH Oist
c. IBanyi. BusBneni momynsmii BKJIIOYanu Maike BCi BIKOBI CTaHH, i3 SKHX 4YacTKa T€HEPAaTUBHHX
ocobun craHoBwia monHan 70%. Y mocmimkyBaHUX JOKajiTeTax BUJ MPEICTABICHUN OKPEeMUMH
KyptuHamMu 1m0 1—6 ocoOuH, 1o 3pocTanmu cepel PO3PLIKEHOr0 TPaBOCTOK 13 CEPEIHBOIO
3iMkHyTiCTIO iepeBocTany (0,4-0,6).

Dactylorhiza incarnata 3a TpHpPOIOOXOPOHHHM CTaTyCOM € Bpa3lIMBHM BHJIOM, y MeEXax
TepuTopii PiBHEHCHKOT 00/1aCTi BiH TaKOX € TOTCHUIHHO BPa3JMBUM, PO3CISIHO 3yCTpidaeThcsa Ha yciit
Teputopii obmacti. Lleli BUI NambU4aTOKOpIHHUKA € HAWMOLIMPEHININM 1 HaWYHCENBHIINM 13
00OTHUX OpXized Ha TepuTopii PiBHEHIIMHH, KU 3A€01IBIIOrO 3pOcTaE Ha CHPHUX 1 3a00I0UeHUX
aykax. D. incarnata BusiBneHuii uie Ha BUpoOIeHOMY Kap'€pi Ha MiBJCHb Bif c. [BaHui, 1 3pocTas
Ha BOJIOT1H IUISIHLI cepell OroJIeHuX 0a3albTOBUX OpHI i3 MPOEKUIHHUM MOKPUTTIM TPAaBOCTOIO IO
80%. Tyt BiH mpeacraBieHuil 4 ocoOMHAMM y TEHEPAaTUBHOMY CTaHi i3 BHCOKOIO KUTTEBICTIO. Y
CKJIaJIi TPABOCTOIO HOTO CYNpPOBOKYBAJIM Taki BHIH, sk AQrostis stolonifera L., Ranunculus repens
L., Eqisetum palustre L., Potentilla reptans L., Epilobium parviflorum Schreb. Mentha arvensis L.,
Tussilago farfara L.

Atocion lithuanicum 3a TpPUPOJOOXOPOHHHM CTAaTYCOM € HEOI[IHCHHM BHIOM, SKHH JUIS
Teputopii PiBHEHCBKOI 007acTi € TOTCHUIHHO BPa3IMBHM, PO3CISTHO 3yCTpIiYaeThCs y Mexax
Bomuncekoro ta JXXurommpeskoro Ilomices, ne 3poctae B ckiaai mcamMo(iTHHX YrpymnoBaHb Ha
MIIAHUX JFOHAX, Oins mopir, Ha y3miccsax. [lig yac oOCTe:KeHb BUSBICHUN Ha Kpar BUPOOJICHOTO
Kap' epy, IO IpWIATae A0 IPyHTOBOI AOPOTH, HA MIBHIYHMIM 3axix Bif c. IBaHui. Bua npencrasnenuii 3
KBITYyYUMH OCOOMHaMH. Y CKJIadl TpaBOCTOIO, IMPOEKIiiHE MOKPUTTA skoro ckianamno ao 90%,
BUSIBJICHO Taki BuaH, sik Calamagrostis canescens (Weberex F.H. Wigg.) Roth Elytrigia repens (L.)
Desv. ex Nevskilolium perenne L., Berteroa incana (L.) DC., Oenothera biennis L., Sellaria
graminea L., Potentilla argentea L., Crepis biennis L. ITooguHOKi 0COOMHU IIHOTO BHIY TaKOX
BUSIBIICHI B OKOJHLI C. bepecToBens, e BOHM 3pocTany HEMOJANIIK BOJOWMH, IO YTBOpUIACS Ha JTHI
BUPOOJICHO Kap'epy. Micue3pocTaHHs BUAY XapaKTEPH3YETHCS JOBOJII PO3PIIKEHHM TPABOCTOEM i3
OpOEKUiiHUM TOKpUTTAIM A0 40% Ta HasgBHICTIO 3HAYHOI KUIBKOCTI OrosieHoro 0a3aibTOBOTO
niebenro. Paszom i3 Atocion sigmiueni Carex hirta L., Poa compressa L., Ranunculus acris L.,
Eqgisetum arvense L., Cerastium hol osteoides Fr.

Utricularia minor 3a mpupo00XOPOHHUM CTaTyCOM € BpPa3JIMBHM BHIOM, SIKUH JJIsI TEPUTOPIT
PiBHEHCBKOI 00MacTi € piAKicCHUM, 3pifKa 3ycTpidaeTbes y Mexax BonmHcpkoro Ta XXutomupcbkoro
[omiccs, me 3pocTae B CKiafi yrpynoBaHb HErJTUOOKUX 1 MaJIOMPOTOYHHMX AUIO(IIEHUX BOFONM.
[1ig yac oOcTexkeHb BUABICHUHN y 3aXifHil YacTHHI BOJOWMH Ha JHI BUPOOJIEHOTO Kap' €py B OKOJHUII
c. bazanbroBe. TyT BiH popMye HeBesMKi 3a IUIOIIECIO, TPAKTUYHO OJHOBUAOBI (hparMeHTH 3apOCTeH,
13 mpoekiitHuM moKpuTTsIM 10 50—70%mna rnubuni 10 50 cM. 3pinka ioro cynpoBomkye Batrachium
circinatum (Sibth.) Spachgkwuii miansrae perionanbHiii 0X0opoHi B PiBHEHCHKIi 00macTi. JKurreBicTh
BUIy BUSIBWIIACH 33/I0BUIBHOIO 13 MPUCYTHICTIO KBITYYHX OCOOHUH.

[3 BHIIB, SK OXOpOHSIOTBCS Ha perioHanbHOMY piBHI [11], 3a KaTeropisMu papUTETHOCTI
9 BUAIB € TMOTCHUIHHO Bpa3NUBHMHU, 4 BUAW HaJeXaTh 10 MAaJONOMIMPEHUX, 4 BUAM BUSBUIUCDH
pinkicaumu, 1 BUI — ayxe pigkicHuM. I3 octanHbOi Kateropii npexacrasienuin Primula elatior (L.)
Hill. Ha teputopii PiBHeHIIMHU 1iell BUA JOCTOBIPHO BiJOMHH i3 pPETiOHAIBHOTO JaHIIA(PTHOTO
napky «Hancmywancekuit» (BepesniBebkuii p-H) [9], y PiBHeHchkoMy 00NacHOMY Kpae3HaBUOMY
My3el 30epiraroTbesi TepOapHi 3pasku Buxy 3 MimHiBcbkoro (ypouume Jlo3u Oinst cMT MImHIB),
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Hemuniscpkoro (0inst c. ToBmmkuH mo6im3y XpiHHHIBKOTO BOJOCXOBHINA) Ta PaJnBHIIBCHKOTO
paiionis. [lepBouBiT BUCOKUI BHABICHUIN Ha y3JicCi MIIIAHOTO JIiCY, SIKUI Oe3MOCepeHbO MPUIISTae
JI0 HHHI Ji10490ro Kap' epy B okonuii c. basansroBe. JlifsiHKa KOMIIAKTHOTO 3pOCTaHHS BUAY 3aliMaiia
nonty npuGIM3Ho 5 M%, ioro mpoekiiitne MOKpUTTS cKnagano 10 80%.

I3 pimkicHEX BWIB Ha JOCIIKYyBaHIN TepuTOpii miATBep/pKeHO 3pocTanHs Gagea pratensis
(Pers.) Dumort.Aquilegia vulgaris L., Rosa mediata Dubovik, Melittis sarmatica Klokov. Gagea
pratensis ta Melittis sarmatica Oynu BusiBIIeHI Ha Oe3MocepeHbO PHIICTIIIN 10 Kap' €piB TepUTOPIl Y
CKJIaJi JIICOBUX YrpyIoBaHb BigNoBigHO Oinst c. bepectoBenp Ta c. bazansToBe Kocrominschkoro p-
Hy. B o000x Bumagkax y ckiaai MOMyJSLii NpPUCYTHI TEHEPAaTUBHI OCOOWMHH, BiAMIUCHO JIHILE
6 ocooun Melittis sarmatica cepen 10BoJIi pO3PIIKEHOTO TPaB' THOTO OKPUBY (MIPOEKIIHHE TTOKPUTTS
no 20%), uncenbHicTh Gagea pratensiS owiHOEThCs ACKUIbKOMa JecaTtkamu ocobuH. Aquilegia
vulgaris ta Rosa mediata Takoxx Oynu BusiBieHi Ouns c. bepecToBenp Ha IUISHKaX i3 BiJHOBICHOO
micns BupoOyBaHHA KaMeHIO pociuHHICTIO. Aquilegia wvulgaris 3pocrama cepex po3piIKeHHX
YarapHUKOBHX 3apocTeil 3a ywacTio Euonymus europaeus, Rosa canina, Rubus caesiusL., Salix
purpurea L. y HmKHI YacTHHI BHPOOJIEHOTO Kap'€py, A€ NpeAcTaBieHa 3 KypTHHaAMH i3
reHepaTHBHUMHU naroHamu. Rosa mediata gopmyBana yarapHMKOBI 3apoCTi Ha CXWIJIOBHX BijBayax
Kap’ epy 31 30iJHEHUM TpaB’ THUM MOKPHUBOM Ta MpPEACTaBIeHa TYT TOOJUHOKUMH KYILAMH.

[3 manomommMpeHux BHIIB Ha OCHIIPKyBaHii Teputopii BiamideHi Veronica teucrium L.,
Dentaria bulbifera L., Centaurium pulchellum (Sw.) DruceJnula helenium L. 9 i3 BusiBieHux BHUIIB €
NOTeHIIHO Bpa3nmuBuMu: Batrachium circinatum, Polypodium vulgare L., Salix myrsinifolia Salisb.
Anemone sylvestris L., Trifolium alpestre L., Malva excisa Rchb., Digitalis grandiflora Mill.,
Hippurisvulgaris L., Campanula persicifolia L.

IeBHMit iHTEpEC MPEACTABNIAIOTH TAKOK 3HAXIIKM TaKUX BUIB, sk Pyrola media Sw., Scabiosa
columbiana L. ra Chamaenerion dodonaei (Vill.) Kostel. Pyrola media panime Oyna Bizoma mnuiie i3
PiBHEHCBKOTO p-HY, Ha AOCHIIKYBaHI TepUTOpii 3pocTana y MOJIOAOMY 3a00J0UYEHOMY COCHSIKY
BikoM 110 15—20pokiB Ha aHi Kap'epy B okomnmui ¢. bepectosens. Scabiosa columbiana va Teputopii
PiBHEHIUHM HUWHI JOCTOBIpHO BiOMa JWIIE i3 Y3IICHUX JUISHOK Oins c. basamberoBe Ta Oins
3aii3HnYHOI craHuii Jlrobomupcek PiBHEHCHKOTO p-HY (repOapHi 3pa3ku 30epiraroThes Ha Kadeapi
arpoximii, rpyHtro3HaBcTBO Ta 3emiepooctBa HYBITI, wm. PiBue). Ilix wac mociimkeHb pocivHa
BUSIBJICHA y BENHUKiHd KUTBKOCTI Ha CXWIl Kap'€py Ta Ha NPWIETIid A0 HBOIO TEPUTOPIl TaKoX B
okouuii c. bazanmproBe. [luckyciiiHuMm € mutaHHs npo adopureHHicts Chamaenerion dodonaei, mo
BUSIBIICHUI Ha BHPOOJIEHOMY Kap'epi Ha miBAeHb Bif c. IBanui. Lleit Bua BigOMUiHl i3 MiBIEHHO-
3axiiHuX perioHiB YKpainu, y Mexax PiBHeHChKOI oOmnacTi paHime He OyB BUSBIICHHHA. 3pOCTaB BiH
cepell OrojieHnX 0a3aJbTOBHX OPHII i3 JTOCUTH PO3PIIKEHUM TPABOCTOEM (IPOEKIiHHE TOKPUTT 15—
20%).3a3Ha4eHi BUIU BapTO PEKOMEHYBATH ISl BKIIIOYCHHS 1X Y CHMCOK pEeriOHAIbHOT OXOPOHU Ha
Teputopii PiBHEHCEKOI 00aCTi.

BucnoBku

OTxe, OCTYNOBE BiTHOBJICHHS MPUPOTHOI POCIMHHOCTI Ha BUPOOJIEHNX 0a3aIbTOBUX Kap’ €pax Micis
NPUIMHEHHS NPSMOTO aHTPONIYHOTO BIUIMBY CIIPHSAE 3POCTAHHIO TYT PApUTETHUX BHIIB (IIOpH.
31e6iIbIIoro BOHM MaroTh OOMEXEeHE MOIIUPEHHS, HEBUCOKY YMCENBHICTh Ta HAYacTill IpUypodeHi
JI0 IUISTHOK 13 TOHM)KEHOIO0 IIEHOTHYHOI0 KOHKYpEHIII€I0 BHIIB TpaBocToro. YacTuHa BUIIB (popmye
MOBHOWICHHI CaMOMIATPUMYBaHi Nomyisuii. PapuretHuii giTokoMnoHeHT BUOIpKOBO 30epircs 1 Ha
Oe3mocepeIHBO MPUIIETIIiN 10 Kap' €piB TEPUTOPIi.
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L. K. Savchuk, I. V. Vyhovskiy
Rivne State Humanitarian University, Ukraine

RARE SPECIES OF PLANTS IN THE FLORISTIC COMPOSITIGN BASALT QUARRIES
OF VOLYN POLISSYA

Industrial deposits of basalt are located in thethweestern part of Rivne region and confined to
Rivne tectonic fault and Volyn trap cover. Closealgts of basalt to the surface is observed in the
basin of the Goryn River (on the gap between tHage of Zlazne and Basaltove (the tract of Janov
Dolyna), the neighborhood of Berestovets, Velykyddk (near the village of Mutvytzia), near the
village of Rudnya) in Kostopil district, also inetStyr River basin (the neighborhood of Polytzi and
Ivanchi (Rafalivskyy Quarry) in Volodymyrets distt).

Materials from field floristic research conducteeden 2017-2018 were used for analysis. The
research included areas of existing and producsdltbquarries, as well as an adjacent area oftdirec
influence of 10-50 m width. Species of flora wenecluded in the structure of the rare
phytocomponent, listed in the third edition of Red Book of Ukraine (2009) and also species that
are subject to protection at the regional level. iédéntified rare species of flora were analyzed by
category of rarity within the entire territory oivRe region (4 categories of species were idewtifie
very rare, rare, limited distribution, endangered).

According to the results of the research, 4 speofefiora from the Red Book of Ukraine
(2009) and 18 species are under Rivne region grotecAmong the Red List species, stable
populations formEpipactis helleborine and Utricularia minor. Dactylorhiza incarnata and Atocion
lithuanicum are represented by isolated generative individimatbe studied territory. By category of
rarity, limited distribution and endangered speaes presented. The rarest spedisnula elatior
was found, there are 4 rare speci€sgea pratensis, Aquilegia vulgaris, Rosa mediata, Melittis
sarmatica). 9 species are endangered, most of them areatyfoic reservesBatrachium circinatum
andHippuris vulgaris. 4 species belong to the group of limited distiidr Phytososological interest
in Rivne region is the findings of such species Bgola media, Scabiosa columbiana and
Chamaenerion dodonaei. The gradual regeneration of natural vegetatiderahe termination of
direct anthropic influence helps to distribute rptgtocomponents. Most of the rare species have a
limited distribution, a small number and are oftpread in the areas with a lower cenotic compatitio

Key words: conservation status, category of rarity, regional protection, Rivne region, transformed ecotopes,
«Red Book of Ukraine» (2009).
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OLIHKA JEKOPATUBHOCTI BUAIB TA ®OPM POJAY THUJA L.
Y KPEMEHEIIbKOMY BOTAHIYHOMY CAlY
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RARE SPECIES OF PLANTS IN THE FLORISTIC COMPOSITIGN BASALT QUARRIES
OF VOLYN POLISSYA

Industrial deposits of basalt are located in thethweestern part of Rivne region and confined to
Rivne tectonic fault and Volyn trap cover. Closealgts of basalt to the surface is observed in the
basin of the Goryn River (on the gap between tHage of Zlazne and Basaltove (the tract of Janov
Dolyna), the neighborhood of Berestovets, Velykyddk (near the village of Mutvytzia), near the
village of Rudnya) in Kostopil district, also inetStyr River basin (the neighborhood of Polytzi and
Ivanchi (Rafalivskyy Quarry) in Volodymyrets distt).

Materials from field floristic research conducteeden 2017-2018 were used for analysis. The
research included areas of existing and producsdltbquarries, as well as an adjacent area oftdirec
influence of 10-50 m width. Species of flora wenecluded in the structure of the rare
phytocomponent, listed in the third edition of Red Book of Ukraine (2009) and also species that
are subject to protection at the regional level. iédéntified rare species of flora were analyzed by
category of rarity within the entire territory oivRe region (4 categories of species were idewtifie
very rare, rare, limited distribution, endangered).

According to the results of the research, 4 speofefiora from the Red Book of Ukraine
(2009) and 18 species are under Rivne region grotecAmong the Red List species, stable
populations formEpipactis helleborineand Utricularia minor. Dactylorhiza incarnataand Atocion
lithuanicumare represented by isolated generative individimatbe studied territory. By category of
rarity, limited distribution and endangered spe@ses presented. The rarest spediranula elatior
was found, there are 4 rare speci€adea pratensjsAquilegia vulgaris Rosa mediataMelittis
sarmaticg. 9 species are endangered, most of them areatyfoic reservesBatrachium circinatum
andHippuris vulgaris 4 species belong to the group of limited distiidru Phytososological interest
in Rivne region is the findings of such species Bgola media Scabiosa columbianand
Chamaenerion dodonaemThe gradual regeneration of natural vegetatiderahe termination of
direct anthropic influence helps to distribute rptgtocomponents. Most of the rare species have a
limited distribution, a small number and are oftpread in the areas with a lower cenotic compatitio

Key words:conservation status;ategory of rarity,regional protection, Rivne region, transformed eqas,
«Red Book of Ukraine» (2009).
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Kniouosi cnosa: Kpemeneyvkuit 6omanivnuii cao, pio Thuja, dexopamueni sikocmi, 2pyna 0ekopamugHocmi,
3e/1eHi HACAOIICEHHS.

Beryn. OnnuM i3 mpioputeTHHX 3aBaaHb KpemeHenpkoro 00TaHIYHOTO caay SK HayKOBO-AOCIHiTHOT
YCTAHOBU € IHTPOXMYKIiHHI BUIIPOOYBaHHS HOBHX BUAIB Ta (OpM pociuH. BaxInBo yMOBOIO IJist
JEPEeBHUX IHTPOAYLCHTIB 337151 MOJATBLIOTO BIPOBAIKEHHS B KYJIBTYPY € 1X I€KOPaTHBHICTb.

[lepcrieKTHBHUMH JIEKOPAaTHBHUMHU POCIMHAMH € TMPEJCTaBHUKU poxay Thuja L., skum
NpUTaMaHHUHA IIUPOKHUN MOTIMOP(]i3M, IO MPOSBISETHCS B PI3HOMAHITHOCTI ()OPM Ta PO3Mipi KpOHH,
OyzmoBi maroHiB, 3a0apBieHHI XBOi, MaJLOBHUYOCTI CHIIyETiB Ta pOOUTH iX IIIHHUM MaTrepiajaoM st
CaJI0BO-TIAPKOBOTO OYIBHHUIITBA.

IcHye psn MeTOIWK, BUKOPHCTAHHA SIKHX [a€ MOXJIHMBICTH OLIHUTH ICKOPATUBHI SIKOCTI
JepeBHUX pOCiHH. Tak, Il iX eCTeTHYHOI OLIHKH MPOMOHYIOTh BPaxOBYBaTH HAHOLIbII XapaKTepHi
O3HAKH. >KUTTEBY (OPMY, POCTOBI MOXKIHMBOCTI, OyIOBY, CHIIyeT 1 INIJIbHICTh KpPOHH, XapakTep
TiIKyBaHHS, 3a0apBIIEHHS XBOi, JJCKOPATUBHICTH TUIOJIIB Ta IIUIIOK, CTIHKICTh IO XBOPOO 1 IIKITHUKIB
tomio [1, 2, 4, 5, 6, 8, 9Banexars Takoxk JIEKOPATHBHI AKOCTI BiJ| CTAAKOBUX OCOOJHUBOCTEH Ta YMOB
HaBKOJHMIITHLOTO CEPEIOBHIIIA.

Haii0inpm iHpOpMaTHBHOIO, Ha Hamly AYMKY, A KOMIUIEKCHOI OLIHKM JIEKOPaTHBHOCTI
XBOHHHUX € Monau¢ikoBana meronuka Capymkinoi I. I'. ta Ceir-A6mnaeBoi C. C., BUKOpUCTaHHS SKO1
JI03BOJIMTH C(HOPMYBATH MEPCIIEKTUBHUI aCOPTUMEHT JIIsL 03eIeHeHHs [9)].

MarepiaJ i MeTOIH T0CTiTKEHD

Pix Thuja cknanae ocHoBy koHipeperymy KpemeHembkoro 0OTaHIYHOTO caay W mpeacTaBicHUil 3
BugaMu Ta 13 gexopaTuBHUMHU (opMamu, OiNBLIICT 3 SKMX YCHILIHO aKIiMaTU3yBaJHCh 1, SK
HACNIJIOK, € TIePCICKTUBHUMH JUIi BHUKOpPHCTaHHS B yMmMoBax KpemeHneupkoro ropoorip’s [3].
Hocnimxenns nposoawin npotsirom 2017-201%p.

Jns OLIHKK IEKOPATHBHUX SIKOCTEH MpEJCTaBHUKIB poxy Thuja Oyina BUKOpUCTAHAa METOJHMKA
CaBymikinoi I. I'.  ta Ceit-AGnaeoi C. C. [9]. Ilix 4Yac BW3HAYCHHS TpyNu JEKOPATUBHOCTI
BpaxOBYBaJIM TaKi O3HAKH: NEpioJl AEKOPATUBHOCTI, apXITEKTOHIKY KpPOHH, 3a0apBIeHHS XBO1 B JiTHiH
nepios1, 3a0apBJiCHHS XBOi B 3UMOBHH HEpioJl, JEKOPATUBHICTD IIUILIOK, BiTHOCHY MOLIKOKYBaHiCTh
XBOpoOaMu 1 mwKigHUKaMu, apoMaT. KoxkHy o3Haky ouiHtoBanu Bix 1 no 5 6aniB, a HOTIM iHAEKCYBaIN
3a JIOTIOMOTOK KoedillieHTa 3HauymiocTi. BenmnunHa koedillieHTa BU3HAYAETHCS TPUBATICTIO il
KOXKHO{ JEKOPAaTUBHOI O3HAKH i CHJIOK ii €CTETHYHOrO Ta €MOLIHHOro BIUIMBY Ha CIOCTepiraua.
Haii6inpin BucoKki nepeBiaHi koedinieHTH (4 1 3) MpUCBOEHI TAKMM O3HAKaM: MEpioJ] IEKOPATHBHOCTI,
apXiTEeKTOHIKa KpOHM ((popma, CTPYKTypa, OXBOEHHS), 3a0apBJICHHS XBOi y JITHIH Ta 3UMOBHIA
nepioau [9] (tadx. 1).

Tabnuys 1
[lkana rpajgarii 03HaK Ui OLIHKH AEKOPaTUBHOCTI BUIIB 1 (hopm poxy Thuja
baan
Osnaka p*
1 2 3 4 5
Iepion TIEBHUH Tepion e . .
| 4 - - .. |BereTaimiiiHuii nepioj| MPOTArOM POKY
JIEKOPATHBHOCTI BereTarii
KpOHa
KpoHa
KpOHa He . : cepeiHbo- KpoHa
KpOHa pijiKa, pinka, . .
. . chopmoBaHa abo : IiJIbHA, LIUIBHA,
ApXiTeKTOHIKa HEO/IHOPITHA, cnabo .
4 | perpamoBaHa, . cepeiHbo- OJTHOPIHA,
KPOHH OXBOEHHSI OJTHOPI/IHA, .
OXBOEHHS o OJTHOPI/IHA, OXBOEHHS
o 21-50% OXBOEHHS o
mennre 20% 51-60% OXBOEHHS 10 100%
61-80%
Mae He3HAYHI Mae SICKpaBo
O3HaKH BUpaXEHE
3abapBieHHS . OJTHOKOJIipHa OHOKOJNipHa | KOJOPHCTHY-HOTO | KOJOPHCTHYHE
. OJTHOKOJTipHA .
XBOI y jiTHiM | 3 (serca) (3enena), (3enena) 3 cuzum| 3abapsieHHs (Big | 3abapBieHHS —
niepion HaCUYCHA HAJTBOTOM TEMHO-3€JICHOTO JI0 | OJlaKuTHYBAaTe,
0JIAKUTHOTO, CH30T0 1| CH3€, 30JI0THUCTE,
30JIOTHCTOI'O) CcMyracre
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Tlpoooexcenns madauyi 1
Oype,
Oype, oype, P
OpoH30Be
OpoH3oBe OpoH30Be HE3HAYHO .
3abapBicHHS . . 3a0bapBICHHS . IZICHTUYHE
.. . abo cipe abo cipe - BiIPI3HAETHCS .
XBOi y 3uMoBHil | 3 abo cipuit A JITHEOMY
. 3a0apBIICHHS 3a0apBIICHHS . BiJI JIITHHOTO
nepion N i HAJIT Ha 3a0apBICHHIO
XBOT XBO1 OijbIIe . 3a0apBIICHHS
- o KIHIISIX
yciei kpoHu 30%xkpouu .
MAaroHiB
ci1abo .
MIPAKTUYHO . Kpacusi,
. MOMITHI, . .
HE MOMITHI, MOMITHI, IHTEHCHBHO
Hebararo- .
. 3HIKYIOTh MaloTh . Oarato- 3abapBJIeHi,
JleKkopaTHUBHICTb . YHCEIIbHI, . .
2 | JnexkopaTHBHHI HEeBHpa3He YHCEIIbHI, YiTKO
LIUIIOK JICKOpATHB- . .
edexr 3a0apBIICHHS, HHi oK MM ACHIIOIOTH BUIISTIOTHCS
YTBOPIOIOTHCS IEKOPATUBHUH €PEeKT Ha ¢oHi
. HEJIOBTO- ..
pinko . XBOT
TPUBAIUIA
IKiJHUKaMH - JI0
. 10%
IKi JTHOKAMH — . . . .
o HIKITHUKAMH  [[IKIJTHUKAMH - JI0 MOBEPXHi IIKITHUKAMH - JI0
. nonazn 40% o N . o
BigHochna HOBEDXHI - o 40% 20% pOCIuHY; 5%
MOIITKOJDKY- ocnfn—m' MOBEPXHI MOBEPXHI XBOpOOaMu MOBEPXHI
BaHICTb 1 leo R 6aM1:1 pOCITHUHY, pOCIHUHY, BpaXKeHi pOCITUHY,
XBOpOOaMHu i pobamy XBOpOOaMH - XBOpOOaMH - OKpeMi TOLITKOJKEHHS
. BCi€ei XBof, . o o . .
[IKITHUKaMH I oinpie 50% 1o 50% XBOTHKH 1 XBOpoOaMu
pal XBOi, IATOHIB | XBOi, IATOHIB MaroHH BiJICYTHI
MaroHiB
HE3HAYHOIO
MipO0
cia0Kuil,
N . . . JIyxKe
pi3KHi, CITa0KHiA, MPUEMHHN CUITbHU, . .
Apomar 1 . . . IHTEHCUBHUH,
HENPUEMHUIT HENPUEMHUIT abo OpUEMHHAN .
I MPUEMHHI
crerudiuHui

Ipumimxa: *P —nepeBinaniA KoeirieHT.

3a cymapHOI0 0aJbHOIO OLIHKOIO AOCIiIKYBaHi BUAM 1 (OPMHU pO3MOAUISUIN y HACTYIIHI TPYIIN:
| — BucokonekopatusHi (75-9006amniB), Il — nexopatuBHi (60—7406amm), |l — cepennboeKOpaTHBHI
(45-5906auni), IV — manonexoparuBHi (MeHuie 44 6aiB).

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpeHHS

BaxxuBy poib B OLIHII 1€KOPATHBHOCTI POCIHH BiJIirpae mepiof AEKOPaTHBHOCTI — MPOMIXKOK Yacy,
HPOTATOM SIKOTO POCIIMHA HE BTpavae mpuBabimBocTi [5]. Tyl — BidHO3€JICHI POCIMHH, TOMY 32 UM
NOKa3HUKOM oTpuMaiu 41 5 6anis. ¥V 4 6anu ouiHioBanu Ti BUAM Ta POpMH, y IKUX 3a0apBICHHS XBOI
B 3MMOBHIA MEPi0A YaCTKOBO 3HIKYBAJIO IEKOPATUBHUI €EKT y MOPIBHIHHI 3 JIITHIM 3a0apBIcHHAM,
HaOyBaroun Oyporo BinTiHKy. J[o Takux TakcoHiB Hamexatb Th. occidentalisra ¢opmu 'Hosseri',
'‘Aurea’, 'Ericoides’, 'Ericoides Aurea’, ‘Globos#slobosa Nana', 'Elegantissima’, ‘Lutea’, 'Lutexie
ta Th. plicata. To0To BoHM HaWOLIBII IEKOPATHBHI caMe y BereramidHuii mepion. XBos (opm
'Holmstrup’, 'Columna’, 'Cristata'ryi 3axinuoi, Th. plicata 'Zebrina'ra Th. standishiis 3umosuit
nepiof HEe3HayHO BiAPI3HAETBCSA BiA JITHHOro 3abapBieHHs abo X HE 3MIiHIOE HOro, TOOTO
JICKOpaTHBHA MPOTATOM POKY. TOMY 3a JaHOKO 03HAKOIO I1i TAKCOHH OIiHEeH1 y 5 6aniB (Tadi. 2).

He MeHII BaknIMBOIO 32 3HAYMMICTIO O3HAKOIO € apXiTEKTOHIKAa KPOHHM — CHCTeMa MoOyI0BH
KpPOHH, SIKa BU3HAYAETHCA ii po3MipaMu, opMoro, XapakTepoM Tally)KEeHHS, CTYIIEHEM OJHOPIIHOCTI
Ta OXBOEHHSM. Y Tyl (OopMa KpOHU HE 3a3HA€ 3HAYHHX CE30HHHMX 3MiH 1 3aIeKHUTh BiJl CHAIKOBHX
ocobnmBocTel Takcona. Ouinky 4 6anu orpumainu Th. occidentalid. ta popmu 'Holmstrup', '‘Aurea’,
‘Cristata’, Th. plicata 'Zebrina'. Th. standishiins sikux xapakTepHa cepenHbO-IIUIbHA, CEPEIHBO-
onHOpigHa KpoHa 3 oxBoeHHsIM 61—-80% Permra 10 takcoHiB omiHeHi y 5 6aliB 3a mijbHY, OJHOPIAHY
KpoHy 3 oxBoeHHsM 10 100%.
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Tabauys 2
OriHKy geKopaTuBHOCTI BUIIB i popm poxy Thujaxonekmuii KpemeHepkoro 60TaHigYHOTO camy

JexopaTuBHIi 03HAKHU
Cb

Bun, popma na AK 3XJI 3X3 A | IXI A |yl |

P=4 P=4 P=3 P=3 P=2 P=1 P=1 [Max90

Th. occidentalig.. 4/16* 4/16 2/6 2/6 4/8 4/4 4/4 60 II
Th. occidentalis 520 | 4/16| 2/6 an2 3. P 313 68 11
Holmstrup
Th. occidentalis 'Hosseril 4/16 5/20 2/6 3/9 3/6 5/5 3/3 65| II
Th. occidentalis 'Aurea’| 4/16 4/16 5/15 3/9 4/8 5/5 3/3 72 II
ITh. occidentds 'Columna’| 5/20 5/20 2/6 5/15] 4/8 4/4 4/4 77 I
Th. occidentalis 'Cristata] 5/20 4/16 3/9 5/15 0 5/5 3/3 68 II
Th. occidentalis 4116 | 520 309 1/3 0 44 313 55 I
Ericoides
Th. occidentalis 4/16 | 5/20| 5/15 2/6 0 5/5 3/3 65 I
Ericoides Aurea
Th. occidentalis a6 | 520 13 2/6 4/8 414 4/4 61 11
Globosa
Th. OCC'd,fl;;a;',s Globosa 416 | /20| 309 1/3 4/8 414 3/3 63 11
Th. occidentalis 416 | 5/20| 2/6 2/6 4/8 5/5 4/4 65 I
Elegantissima
Th. occidentalis 'Lutea’| 4/16 | 5/20| 2° | s15| ais| s | 33 82| 1
Th. occidentalis ane | 520 4n2|  and a4 5/5 3/3 76 1
Lutescens
Th. Sta”g;?'(eord') 520 | 4/16| 3/9 412 306 5/5 4/ 724 1
Th. plicataD.Don. 4/16 5/20 2/6 4/12 4/8 4/4 4/4 70 11
Th. plicata 'Zebrina' 5/20 4/16 4/12 5/15 4/8 5/5 4/ 8( I

Ipumimka. * — 6an / 6an 3 ypaxyBaHHsIM nepeBigHoro koedimienra, [1]] —mepion
nexopatuBHocTi, AK —apxiTekronika kponu, 3XJI —3abapBrneHHs XBo1 B JiTHIN Hepio,
3X3 —3abapsiieHHs xBoi B 3umoBwii niepiof, A1 — nexkopaTtuBHicTh mwmox, [IXII —
BiZJTHOCHA MOIIKO/)KYBaHICTh XBOpoOaMu 1 mkigaukamu, A —apomar, Cb —cymapauit
0an, P —nepesignuii koediuient, I'J] —rpymna 1ekopaTHBHOCTI.

Oco0uBy PHUBaOIUBICTD TYSIM Hajae 3a0apBIICHHS XBOT, sIKE JIO3BOJISIE CTBOPUTH KOHTPACTH Y
CaI0BO-TIAPKOBUX KOMIIO3HITAX. MakcuMaibHy OmiHKy (5 6aitiB) 3a 0cOOIMBHIA JEKOPATHBHHI PEKT
3abapBiIeHHs JITHROI XBOI oTpuMaid Takconu Th. occidentalis 'Aurea’, 'Ericoidefurea’, 'Lutea’ sxi
MalOTh SCKPaBO BHUPXCHY KOJOPUCTHYHY 30JOTHCTY XBOK. MarTh HE3HayHI O3HAKH
KOJIOpUCTUYHOCTI, abo cu3umit Hamit, abo crpokary xBoto Th. occidentalis 'Cristata’, 'Ericoides',
'‘Globosa Nana', 'Lutescens', Th. plicata 'ZebrinaTh. standishii3a ozmnakoro «3abapsieHHs XBOi y
JiTHIN mepiom» BoHM oIfiHeHi y 3 Ta 4 6anu. Ouinky 2 6anu otpumanu Th. occidentalid.. Ta popmu
'Holmstrup', 'Hosseri', 'Columna’, 'Elegantissimdh. plicata 3a nacuuene, anxe OIHOKOIiIpHE
3abapsienns xBoi. Haitmmkuay orinky 1 6am mae Th. occidentalis 'Globosay skoi omgHokomipHa
3eJIeHa XBOSI.

s Aesikux Ty € XapaKTepHOK 3MiHa 3a0apBiicHHS XBOi B 3uMoBHi nepion. [1oOypiHHs BCiel
Kpouu croctepiraetecs y Th. occidentalis 'Ericoidegta Th. occidentalis 'Globosa Nand&a wmicto
03HaKOI0 BOHM OIliHeHI B 1 O0ai. 3MiHa 3a0apBienHs xBoi Ounbiie 30% kpoHu oIfiHeHa B 2 6aliH, 1110 €
BractuBuM g Th. occidentalista ¢opm 'Ericoides Aurea’, 'Globosa', 'Elegantissim&wminy
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3a0apBIICHHS XBOI TUIBKM Ha KIiHILIX MaroHIB BiI3HaueHO y GopM Tyl 3axigHoi 'Hosseri'ta 'Aurea’.3a
Ii€I0 O3HAKOKW BOHW omiHeHi y 3 Oamu. 3abapmienns xBoi Th. occidentalis 'Holmstrup', Th.
occidentalis 'Lutescens’, Th. plicata, Th. stanidlishsumoBuii nepion He3HAYHO BiAPI3HAETHCS BiX
JITHBOTO 3a0apBJeHHS, 3a 10 Ha3BaHI TakcOHM oTpuManu 4 Ganu. | HaliBumunii Gan 3a 30epexeHHs
3abapBieHHsT 0e3 3MiH TPOTIAroM ychkoro poky ortpumanu Th. occidentalis 'Cristata’, 'Columna’,
'‘Lutea’, Th. plicata 'Zebrina'.

Oco0nuBHi iHTEpeC MPH OILIHIOBAHHI JAEKOPAaTHBHOCTI MPEACTABISIOTh LIMIIKK Tyid. BoHun
HEBEJHKIi, SHAIENoNiOHO-TIPOAOBIYBATI, CBITJIO-KOPUYHEBI, 8 MM 3aBIOBXKKH, 3BUCAIOUl HA KOPOTKHX
rinmkax. JIyckM HIMIIOK WIKipsCTi, OUIBII YK MEHII PO3KPUBAIOTHCSA [7]. Y Tyl BOHM HE MAalOTh
3HAYHOTO JeKopaTHBHOTO edexty. Bummii 6an (4) npu orinmi i€l o3Haku otpuManu Th. occidentalis
¢dopmu 'Aurea’, 'Columna’, 'Globosa', 'Globosa Nana', gdatissima’, 'Lutea’, 'Lutescensi Th.
Plicata, Th. plicata 'ZebrinaHmxuwuii 6an (3) orpumanu gopmu Tyi 3axignoi 'Holmstrup', 'Hosseri'
ta Th. standishii,za sxux 1Ky cnabo MOMITHI, HebaraToOUNCENbHI, iXHIH JTEKOpATUBHUN e(deKT
HenosroTpuBanmii. Th. occidentalis 'Ericoides', 'Ericoides Aureaa 'Cristata’ mmmok He
YTBOPIOIOTb.

BimHocHa MOMIKOKYBaHICTh XBOPOOAMH 1 IIKiTHUKaMH — O3HAKa, SIKa POOHUTH iICTOTHUN BIUINMB
Ha JIEKOPATHBHICTh Ta XapaKTEPU3y€e POCINHH 3 IPAKTHYHOI CTOPOHH. TaK, y ZOCHiAKyBaHUX POCINH
konekIii KpemeHenpbkoro 60TaHIYHOTO Cajy MIKiJHUKAMH Ta XBOPOOAMH MOIIKOpKeHO 0im3bko 10%
ta 5% moBepxHi pocauHM, MO AA€ MiJACTaBU OLWIHUTHU iX y 4 Ta 5 OaniB BignosigHo. i miaTpUMKH
JEKOPATUBHOCTI Ta XOPOLIOTO >KUTTEBOIO CTaHy POCIMHAM IOTPiIOHE NPOBENEHHS PETYJISPHUX
00po0OOoK.

XBOosI Tyil MICTHTh (ITOHIHUIHI PEYOBHHH Ta e]ipHY OJIil0, 3aBASKH SKUM BOHM OYHMLIAIOTH
MOBITPSI T4 HACHYYIOTh HOro cBOiM apomaTtoM. [IpuemHHMI OCBiKalouMii 3amax Tyl Mae TOHI3YIOUy
Ii10, crpusie BiTHOBICHHIO CHJI MicIsl XBOPOO, BTOMH, CTPECY, 3aCIIOKOIO€, CIPHUsE KOHLIEHTPAMii CH
Ta yBard. Taka BIacTUBICTb poOMTH Tyl LIHHUM MarepiajoMm uisi Onaroyctpoio Teputopiit. Tak,
crnaOkuii mpuemHuid apomar (3 6anu) npuramanHuii Takum dpopmam Th. occidentalisik 'Holmstrup',
'Hosseri', 'Aurea’, 'Cristata’, 'Ericoides’, 'Eriates Aurea’, 'Globosa Nana', 'Lutea’, 'Lutescens'.
Ipuemunii 1 cunbHuit apomar (4 Gamu) y Th. occidentalista ii ¢opm 'Columna’, 'Globosa’,
'Elegantissima’, Th. standishii, Th. plicata Th. plicata 'Zebrina'.

3riAHO BCTAHOBJICHOTO B PE3YNbTaTi JOCIIKEHHS! CyMapHOTO Oally OLIHKH AEKOPATUBHOCTI, 10
rpynu BHCOKoaekopatuBHHX BHIIB i Gopm (I rpyna nexoparuBHocTi), HaOpasmm 77, 82, 76ra 80
6anis, yeifimm Th. occidentalis 'Columna’, Th. occidentalis 'Lutelh. occidentalis 'Lutescensi
Th. plicata 'Zebrina'siamosigno. binbmictes BuniB i ¢popm poxy Thuja xonekuii Kpemenenpkoro
00TaHIYHOTO caay BigHOCATHCS 70 || Tpymu JeKOpaTHBHOCTI — JeKopaTuBHI pociuHu (Bix 60 no 74
OamiB). Y o rpymy Oynu BigHeceni 3 Bumu 1 8 dopm (muB. Tadn. 2). o I rpynm
CepeHbOICKOPaTUBHUX Tyl BigHeceHo Th. occidentalis 'Ericoides'sika HaOpana MiHIManbHY
KinbkicTh OainiB (55), mo moe's3aHo 3 MOOYPiHHIM XBOI y 3MMOBHIl MEpioJ], BIACYTHICTIO IIHUIIOK Ta
YaCTKOBUM TMOLIKOKEHHSIM XBOPOOaMH Ta IIKiTHUKaMH. MaJoAeKOpaTUBHUX TAaKCOHIB HE BUSABJICHO.

3aBOsSKM BUCOKMM JIEKOPAaTHBHUM SIKOCTSIM Tyi € IIIHHUM MatrepiajioM sl JaHgmadTHOro
JIM3aiiHy Ta MOXYTh OyTH BUKOPHUCTaHI y Pi3HUX KaTeropisx 3eneHux Hacamkens [10] (radm. 3).

Tabnuys 3

Bukopucranus BuaiB Ta popM BHIIB i popM poxy Thujay pi3HUX KaTeropisx 3eJIeHHX HacaKeHb

5 2 ] 5

]

= | 8 ¢ | | & =
= S 2 = = 2, & i= 9
. ISy o) 5 153 = = [9) ‘= m
Pix, Buz, popma 2 = S 2 ) = < S -
E o= < = 5 = =~ = m
M o= o o = = ]
e ) R =) o = = =
@) E = a2 M > g - <
2| % El sz |9

& 5 Sl 2| 2

<

Th. occidentalis - + + - - + + - -
Th. occidentalis 'Holmstrup' - - + - - - + - +
Th. occidentalis 'Hosseri' - - - + + - - + +
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IIpoodosorcenns mabauyi 3

Th. occidentalis 'Aurea’ - + - - - -

Th. occidentalis '‘Columna’ +

+ |+ |+
+ |+ |+
1
1

+
Th. occidentalis 'Cristata’ - - - + - -

+ 4|+ |+

Th. occidentalis 'Ericoides' - - - - + - + -

Th. occidentalis
'Ericoides Aurea'

+
1
]
+
1
+
|

+
1
+
+
+
1
1
+

Th. occidentalis 'Globosa’ -

Th. occidentalis
'Globosa Nana'

Th. occidentalis 'Elegantissima’

Th. occidentalis 'Lutea’

Th. occidentalis 'Lutescens'

Th. standishii

Th. plicata

+ [+ |+ +
N N
+ [+ |+ +
L
[
1
|+ ||+
1
1

Th. plicata 'Zebrina'

BucHoBku

Pig Thuja cknagae ocHoBy KoHipepeTrymy KpemeHenpkoro 0OTaHIYHOTO cajay i MpeACTaBICHUH 3
Buaamu 1 13 nekopaTtuBHUMHU popMamu.

VY pesynbraTi TpoBeAcHO! OMIHKK iX jgekopatuBHOCcTi Th. occidentalis 'Columna’, Th.
occidentalis 'Lutea’, Th. occidentalis 'Lutescens' Th. plicata 'Zebrina'Binneceni mo rpynu
BHCOKOJICKOpaTHBHHUX pociuH. Th. occidentaliga ii ¢popmu 'Holmstrup', 'Hosseri', '‘Aurea’, ‘Cristata’,
'Ericoides Aurea’, 'Globosa’, 'Globosa Nana', ‘&higsima’, Th. standishia Th. plicata —1o rpymu
nexopatuBHuX. Jlo |l rpynu cepennbonexopatiuBHUX Tyii BinHeceHo Th. occidentalis 'Ericoides'.

Hocmimxeni Buan 1 GopMH TyH PEKOMEHAYEMO [UIsI CTBOPEHHS CONITEPHHX 1 TPYHOBUX
MOCA/IOK, ajiel, KyJiciB Ta ekpaHiB, OOpHaIOpiB, OOCKETIB Ta Kam'SHUCTUX TipOK. 3 OKpEMHX BHIIiB
MOKHa (popMyBaTH IEKOPATHBHI (IrypH Ta MOKHA BUCADKYBATH iX y CaJJOBUX Ba3ax.
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N. I. Tsytsyura, R. S. Panasenko

Kremenets Taras Shevchenko Regional-Humanitarigiadteyical Academy, Ukraine

Kremenets Botanical Garden, Ukraine

ASSESSMENT OF THE DECORATIVITY OF SPECIES AND FORN& THETHUJAL.
FAMILY IN THE KREMENETS BOTANICAL GARDEN

The perspective plants for landscaping of the udraas are the species and forms of the géhug
L., as those characterized by high decorative tiesland relative resistance to disease and pests.

The article presents the results of studying theodgiveness of the forms ofFh. occidentalis
L., Th. plicata D.Don and Th. standishii(Gord.) Carr. from the Kremenets Botanical Garden’
collection. When evaluating the decorative quaitief the under investigation taxons, the
decorativeness period, crown architectonics, neealleuring in summer and winter periods, cones’
decorativeness, relative damaging by the diseard pests and the aroma have been taken into
account.

4 highly decorative (Th. occidentalis 'Columna’,. Tdtcidentalis 'Lutea’, Th. occidentalis
'Lutescensta Th. plicata 'Zebrina’), 11 decorative (Th. occi@dis Ta ii popmu 'Holmstrup', 'Hosserr',
'‘Aurea’, 'Cristata’, 'Ericoides Aurea’, 'Globodalpbosa Nana', 'Elegantissima’, Th. standishii, Th
plicata) and 1 medium decorative taxons (Th. ogt@les 'Ericoides’) have been revealed in the tesul
of the investigation.

The recommendations for using the under invesbgaspecies and forms in the categories of
garden and park plantations such as tapewormspgrad alley plantings, backdrops and screens,
borders, baskets, curly goods, rocky hills, gangeses have been given.

Key words: Kremenets botanical garden, Thuja fantigcorative qualities, decorativity group, gredarings.

Hamiiinoma 15.05.2019.
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XAPAKTEPUCTUKA YUCEJBHOCTI TA MIPOCTOPOBOI'O
PO3MOJILTY NOMYJISILIN 3EJJEHOI SIIPKA

(Lacerta viridis Laurenti, 1768) HA TEPUTOPII HIIII
«JIHICTPOBCHKUI KAHbUOH»

JocnipkeHo cydacHWi ctaH momyisiii 3enenoi smipku (Lacerta viridis Laurenti, 1768)8 mexax
TepuTopii HamionansHoro mpupoaHoro napky <«J/IHiCTpoBCchKHi KaHbOH». BUBUYEHO 4HCeNbHICTH Ta
MPOCTOPOBY CTPYKTYPY TOMYJAIiN BUAY B PI3HUX Oi0TONAX HA OCHOBI 0araTOpivyHUX (PEHOJIOTIUHUX
CIOCTEepEeXKEHb 3rifHO mporpamu JliTomucy NpUpPOAM MapKy Ta BIACHUX IOCTIIKEHb aBTOPIB.
Hageneno nani mpo mpocTopoBHid poO3MOIiT BUAY Ha TepUTOpil mapKy 3a octaHHi 6 pokis. [IpoBeneHo
aHaJli3 YHMCENbHOCTI MOMYJISIMid SIIIPKK 3€lieHOi B Pi3HUMX OioTomax Ta OCOOJMBOCTEH BIUIMBY
OCHOBHHUX €KOJIOTiYHUX (PaKTOPiB HA CTaH IMX MOIMYJISLIii.

Knouosei crosa: Lacerta viridis Laurentj exonoeis, nonyaayis, 6iomon, HIIII «/[nicmpoécoKkuti KaHbUOH.

®dayHiCTUYHI TOCIIHKEHHS € OCHOBOIO 300JI0T19HOi Hayku. CaMe JOCTOBIPHI BiIOMOCTI MPO BUIOBUI
CKJIaJl, CIOCIO >KUTTSI, YACENbHICTh, MOUIUPEHHS, OCOOIMBOCTI PO3ZMHOXEHHS € HE TINbKH BUXIAHUMHU
JAaHUMH TIOJANBIINX 300JIOTIYHUX, €BONIOUWIMHUX i EKOJIOTIYHUX AOCHIKEeHb, aie # CTaHOBIATH
OCHOBY IPHUPOAOOXOPOHHOI TisSTBHOCTI, sIKa 0a3yeThCsl Ha aHaJli3i cTaHy pecypciB TBApUHHOTO CBITY.
BuBYeHHS 3MiH TaKuX TMOKA3HHUKIB K YHUCENBHICTH 1 CTPYKTypa MOMYyJSLiil Ha3eMHUX XpeOeTHHX
3aJIMILIAETHCS BAYKJIMBUM 3aBIaHHAM CY4acHOI €KOJIOT1i.

3enena simipka (Lacerta viridis Laurenti, 1768Reptilia, Sqguamata) — oxuH i3 Bpa3auBUX BHIIB
penTuiiii ykpaincekoi reprietodaynu. Lleli Bum € 00'e€kToM 06araThOX EKOJOTIYHHX JIOCIIKCHB,
30KpeMa CHPSIMOBAaHMX Ha BHBYCHHS CTPYKTYPH MOIMYJIALii, 610TOMHOTO pO3MOALNY, Y TOMY YHCIi B
MeKax NPUPOJHHUX TEPUTOPIH, SIKI OXOPOHSIOTHCA, a TaKOX TEPHUTOPiH, HI0 3a3HAIOTH MOMITHOI
antpororeHHoi Tpancdopmanii [11, 12]. OgHEM i3 Mano BHUBYCHHX ITOKAa3HUKIB 3aJIUIIAETHCS
YHCENbHICTh JIOKATBHUX IMOMYJALINA 3eNeHoi Smipku B Mexax i1 apeamy. Ha ocoOmuBy yBary
3aCJIyrOBYIOTh YHHHHKH, IO 00’ EKTUBHO BIUIMBAIOTh Ha MOAI0HI 3MiHH 1 mpouecu [10, 12].

lonoBHMM 3aBHaHHSIM HALIOTO MOCTIMXEHHS OyJI0 BHABICHHS OCOOJUBOCTEH CTPYKTYpH
NOMYJISMiA 3€lMeHUX SIIIpoK Ta crneuugpikd Oi0TOMHOro po3noAily Buay B TepHOMIIBCBKOMY
[pugnicrep’i.
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MarepiaJ i MeTOaIH TOCJTiTZKEHb

Jns mpoBeneHHS MOMYJISAIIHHO-CKOJIOTIYHNX JOCHIKeHh HaMH OyJld BUKOPUCTaHI CTaHAApTHI
METOJHKH ITOJIHOBOT'O 300py MaTepially Ta aHaNi3y OJepKaHUX PE3YJIBTATIB, IKi BHKOPHUCTOBYIOTHCS B
JIEMEKOJIOT1i.

OO0k TIPOBEACHI Y 6 MyHKTaX, 110 OXOILUIIOKTH Pi3HI THUIM IPUPOJHHUX Ta TPAHCHOPMOBAHUX
6iotomiB. [limpaxyHOK YHMCETHLHOCTI BHKOHAHO MapIIPYTHUM METOIOM Bi3yaJIbHOTO CIIOCTEPEKEHHS
3a KUTBKICTIO 0COOMH Ha MapmipyTi (2—3kMm) B mepepaxynky Ha 1 xm [9].

B ocHOBY po0OTH IMOKJIaAEHO IMOJbOBI JOCHIIKCHHS, 3MIHCHEHI MPOTAroM 8 eKCIeAMIIHHUX
BUIi3MiB, sKI mpoBommwiucs y KBiTHI — cepnHi 2018 poxy Ta maHi peryaspHuX (EHOJIOTIYHUX
crioctepekenb HITIT «/{HICTpOBCHKMI KaHBHOH.

ITnanoBi o6miku umcenbHocTi L. ViridiS mpoBogwince Ha ABOX KOMILIEKCHHMX (PEHOIOTIYHHX
maprpyrax (KOM) ski 0XOILII0I0Th pisHOMaHITHI 6ioTom [3].

K®M 2012-001dnicrep —[Iycrenbus — IxypuH:

I minsaka — Geper p. duictep (1 kM), DOCTYIHI JIs CHOCTEpekeHb OioTomu — p. JIHicrep,
OCTpPOBY;

II minsaka — kpyTuit cxwin piukoBoi moiauau (0,5KM), ZJOCTYIHI I CIIOCTEPEKEHD OiOTOMH —
JTy9IHO-CTEIIOBI YTPYIIOBaHHS, COCHOBHH JIiC;

I minsaka — aBroTpaca, jauctsauwmii mic (0,5kM), I crocrepekeHb GIOTONMM YarapHUKOBI
3apOCTi 3 IePEBAXKAHHSIM KAPHIBITIO BIHUIKOBOTO;

IV ninsgaka — mouaTok iicy — ypouwmine ITycrembus (1,5kM), TOCTYNHI Ui CIOCTEPEKEHD
GioTomnu — 3pinuii AyOOBO-TpaOOBHHA JIiC, TPABEPTHHOBA CKEIIS;

V npinsaka — p. Jxypus (2 KM), JOCTYIIHI IS CIIOCTEPEIKEHD OIOTOIMM — 3aTiCHEHA 3aIlIaBa,;

VI ginsaka — ¢. Yereuko (1 kM), ZJOCTYIHI IS CIIOCTEPEKEHb OIOTOMM — MITyYHA €KOCHCTEMA
¢. YCTeuko.

K®M Ne 2012-002 opoaok — J{oOpiBisiHH:

I minssaka — Topogoreka (2 kM), JOCTYIHI I CIIOCTEPekeHb OioTomu — p. JIHicTep, MTy4HA
EKOCHCTEMa cela,;

II minsuka — ypouwniie Ileueniru (2 kM), DOCTYIHI It CIOCTEpPEKeHb OioTomu — p. JIHicTep,
TIACOBUIIIE, TIIMHHICTI €pO3iifHI YPBHUINA;

Il ginsaka — c. depenieka — c. KpuBe (3 kM), HOCTyIHI IS CIIOCTEPEKEHH OioTOmM —
p. JHicTep, Tco-9arapHUKOBI 3apOCTi, TyIHO-CTETIOBI TIJITHKH, KaM' sSTHUCTI OCHITH, BaITHAKOBI CKEJIi;

IV minsaka — konmmtHs Typ6asa — . JIoOpiBIsSIHE, TOCTYITHI IS CIIOCTEPEKEHb O10TON — JIiCO-
YarapHUKOBI 3apOCTi, TISTHKA BiTHOBJICHHS IPUPOTHOI POCITUHHOCTI.

Pe3ynabTaTH goCHiIKeHb TAa iX 00roBOpeHHS

L. viridis mepebyBae mig 0codamBoi0 oxopoHow bepHcbkoi kouBeHmii (momarox II) Ta 3anecena o
Yepronoi kauuru Yipainu (2009).

Apeain L. viridis: oxommioe Cepennro Ta IliBnenny €Bporry, miBaeHamnii 3axinx Cxigaoi €Bpomnu
Ta MiBHIYHO-3aXigHy dYacTmHy Mamoi A3zii. B VYkpaini Tpamiserscs Mo3ai4HO B CTEHOBIH 1
JCOCTEMOBIH 30Hax Maiike BUKIIOUHO [IpaBobGeperkHol YKpainu, a TakokK y 3akaprarTi [2].

B 0OioreorieHo3ax 3ejieHa AIipKa, K OUIbII KPYIHUHM BHII, € HE TUIBKH KOHCYMEHTOM 2-T0 Ta 3-
T'O MOPAAKIB, @ BUCTYIIAE IIIe # AK XMWKaK-KOHCyMeHT 410 mopsaaky (y pamioHax mpuCyTHI XpebeTHi —
KOHCYMeHTH 2—3 mopsakiB). CIiBBiIHOMIEHHS KOPMOBHX 00 €KTiB y JKHBJIEHHI BHIy MAa€ IEBHI
BIZIMIHHOCTI y BOJIOTHX Ta CyXuXx OioTomax [4].

3ereHa sIipKa € CTCHOTOITHUM BHJIOM, SIKUH HaJa€ mepepary Jjuiie 2—3M 0ioTomam, i ToMy €
Iy’XKe BpasIuBAM BHIOM. Y MICISIX, ae yrpymoBanus L. viridis samumratoTecsi 4UCeTBHMMH, BOHA,
0e3yMOBHO, Bifirpae 3Ha4Hy pojb B eKOCHCTEMaX [6].

3a mannmu JI. 10. Cobomenko, y Mexax 3axiguoro ITomimms L. viridis BusiBieHna BHKIIOYHO B
paitoni 3aximmo-ITominmscekoro IlpuamicTpoB'ss mo monuui JHicTpa Ta #oro mputok [7, 8], Tomy
pEe3yNbTaTH HAIIOTO IOCIIKEHHS JO3BOJISIIOTH JTOCHUTH TTOBHO OIIHUTH CYYaCHHWM CTaH ITOITYJISIIN L.
viridis y ieomy perioni (prcyHOK).
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Hami pocmimkeHHs BKa3yloTh Ha Te, MO0 MOMYyJsMii 3enmeHoi smipku Tepuropii HIIII
«JIHICTPOBCHKMI KaHBHOH» TPAIUIAIOTHCS B PI3HOMAaHITHHX OiloTomax, ajne HaiyacTile MicIst
3HaxXiIOK TIOB’s3aHi i3 yarapHukaMd. BioTOmuM 3eneHOi SIipKd MOKHA TOAUIMTH Ha B TPYIH:
1) TunoBi # 2)Mano TUMOBI, y SIKHX 3€JI€HI SIIIPKH 3yCTPIYAIOTHCS CIOPAJAWYHO ab0 BHUIAJKOBO

(dboro).
A

TepHonine

Kinsricts sHafiacenx ocobmH
1

5

1

Biacyrmicrs IHaxigok
A

Pucynok. Micliist momMpeHHst i KUTbKicTh 3Ha#aeHnx ocodun L. viridis va repuropii HITIT
«JIHICTPOBCHKHIA KaHBHOH» [7]

®oro. Amipka 3enena, ok. c. JloOpiBIsHHU, 3aTiUIBKOTO P-HY, BIIKPUTHI CXHIT
p. duictep. 24.04.201%. (dpoto 3 apxiBy HIIII «/IHiCTPOBCHKMIA KaHBHOHY)

VY pesynbTaTi MpPOBEIECHUX JOCHIIKEHb BCTAHOBJICHO, IO B THIIOBUX OioTomax (jicoBi
TaJISIBUHH, Y3ITiCCs, CXWIM PiukoBHX goiuH) L. ViridiS € HailGinpin 4ucenbHUM BHIOM IUTa3yHiB.
HaiiBuiy dncenbHICTh MOMYJSIIM SIIIPKK 3€1€HOT BUSIBICHO HAa MiBACHHHX cxuiuax p. JlHictep.
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3rigHO 3 MOTEpPEeAHIMH JOCIHIKCHHSIMH HAayKOBI[IB, OCEJIHINA SIIiPKH 3€JICHOI MPUYPOYEHi JI0 JIiCOo-
YarapHUKOBHUX 33apOCTEH IIMPOKOJUCTSIHHUX Ta MIMIAHUX JICIB 1 O JUISHOK 3 TYCTUM TPaBOCTOEM
JYYHO-CTETIOBOI POCITMHHOCTI Ta YarapHUKaMH TJI0/Ty ¥ IIUIIIIHHY, I¢ YUCEIbHICTh BUY KOJIHBAETHCS
Big 20-500c./xkm mo 30-500c./kM; mElIO0 MEHIIOK BOHA € HA KaM SHUCTUX OCHUIAX Ta BAIHAKOBHUX
ckensix (6—11oc./xm) [8].

Tak, Ha I mingaii KOM Ne2012-002TNopoaok — JoOpiBisiHM 0COOMHH JOCIIIKEHOTO BHITY
3ycrpidaiuck 3 yactororo 1 ek3. Ha 100m (10 oc. Ha mapuipyTi) (Tada. 1).3a cnpUsTIMBUX TOTOJHUX
yYMOB Ha wiil aiastHI QikcyBanocs Outbire 30 ocodun [3]. Ha my4nHO-CTENOBUX AUISHKAX OKOJHUIb
c. Tomirpagu Gyno 3adikcoBaHO Garato OCOOMH JOCTIKEHOro BHAy. Ha KaM SIHUCTHX OCHIax Ta
BaITHIKOBUX CKENSX B OKOJUIli cMT. MenbHullg [loginbchka 3a mepio AOCTIKEHHS Ha MapUIpyTi
¢ikcyBanu 1 ocobuny.

B iHmux 6ioTomax YMCeNbHICTh 3€1CHOI SIIiPKA 3HAYHO MEHIIA, POTe CTabUTLHO (DiKCYETHCS
xo4da 0 JeKijbKa eK3eMIULIpiB Ha y3miccsax (okomuii c. JJoOpiBisHM — 4 0COOMHHM Ha MapIpyTi), a
TaKOX y 3amaBHUX Oiotomax (okonmmi c. Monactupbok — 1 ocobuna). Ha tepuropii HIIII
«/IHICTPOBCHKUI KaHBHOH» 3€JlCHA SAIIipKa CIOCTEPIracTbCcs i B aHTPOIOTCHI30BAaHUX yMOBax, Ha
Joporax, mopsa i3 OymiBmsmMu. OkpemMi OCOOMHM 3aXOJsTh y HAceNeHI IyHKTH, IO PO3MIIIeH]
HETOJIATIK TIPUPOTHUX OCEIIHIL.

Tabauys 1
Micus BusiBineHHs suipku 3enenoi y HII «/IxicTpoBebkuil kanbiton» (nani 3a 2018pik)
Kinokicmo
No Mama Micue ¢pixcysanns Koopounamu 3aghixcosanux
ocooun
1 5.04.18 v C ¢ Toni 48°36'4.091H.1m1. oo
. pouniie CamoTwst, OKoJIuIl ¢. [osirpamu 26° 8'51.218x.1.
oxomuii cMT. Menbauis [loainbeeka, ypouuie 48°36'4.0911H.111.
2. 7.04.18 BaBku 26° 8'51.21¢x.1. 1
. . . 48°40'36.861H.1.
3. 2.05.18 | oxomwi c. J{oGpiBisiHM, 10opora J0 KOJUIIHBOT T/6 25°45'53. 18X 1. 10
4 12.05.18 okokymui ¢. ['iapkiBi, cxun p. Tyna, gerpagoBaxi 48°46'17.551H.11 1
) T JIYYHO-CTETOBI (PITOIICHO3HU 25°45'24.67¢x.1.
. . . 48°40'36.861H.1.
5. 6.07.18 | oxomwmui c. J{oGpiBisiHM, 10pora 0 KOJUIIHBOT T/6 25°45'53. 18tx.1. 4
. 48°43'52.55H. 1.
6. 6.09.18 okoJmili ¢. MoHacTHpBOK, Oeper p. Ceper 25°52'1.07¢x.1. 1
. . 48°40'25.03tH. 1. "
7. 13.09.18 Oeper JlHicTpa, HIXKYE KOJUIIHBOT T/0 25°47'32.300x 1. o0
. . . 48°40'36.861H.1.
8. 27.09.18 | oxounuiii ¢. ToOpiBiasiHA, JOpOTa 0 KOJIMIIHEOI T/6 25°45'53. 18X 1. 1

Ipumimxa: * mepeBayKHO IOBEHIUJIbHI OCOOMHH

3a pe3ynbraTaMd NPOBEACHHUX MOCTIIKCHb BHUSBICHO BAXKIMBE 3HAYCHHS POCIMHHOCTI B
010TOITHOMY PO3MOALT MOMYJAIA TOCTiAKEHOTO BUAY. 3eleHa SIIipKa TPaIluIIeTbcsd Ha ITUISHKAX
y3miccs, JIe HasBHI 37aKOBO-YarapHHKOBI, 3J1aKOBO-Pi3HOTpaBHI ab0 37aKOBO-OCOKOBI acowiamii 3
BHUCOKHM IMOMIpHO IIIIBHUM TPABOCTOEM Ta 3 IOCTATHBOIO KiJIbKICTIO CXOBUII. HasBHICTD miACTHIKH
He 0OMEXye pO3CENeHHs SIIipOK, XO4a BOHHU BiJAalOTh NEpeBary IOUISHKaM, A€ MiACTHIKA Majo
NOTYXHa. 3eNieHl SIMIpKH YHUKAIOTh OISHOK, A€ B CKIAAI POCIMHHOCTI 0araTo NpeAcTaBHHUKIB
I'y6ousitTux (Lamiaceae) Ta neskux IHIIUX POCIUH, 30KpeMa aMmOpo3ii momuHomucToi (Ambrosia
artemisiifolia). 3enena smiipka TpamsieTbess B 0i0TOMaxX 3 OKPEMHMH NPEICTaBHUKaMU AMCTPOBHX
(Asteraceae). 3aragoM BCTAHOBJCHO, IO Iie¥ BHJ MJIa3yHIB Bijgae TepeBary acoryarfisM i3
JOMiHYBaHHSIM 3JIaKiB Ta OCOKOBHX.

Ilpocmoposa cmpykxmypa nonyaayii. IlpocTopoBUii po3MOMIA OCOOWH 3€JICHOI SIIipKH
3aNexuTh Big xapaktepy OiotomiB. Ha Ttepuropii HIIIl «/IHiCTpOBCHKMII KaHBHOH» YiTKO
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HPOCTEKYETHCS HAsIBHICTD ABOX THITIB MPOCTOPOBOI CTPYKTYPH MOIYJISLIN: IUIIMKICTA (arperoBaxa) Ta
cTpiukomnoniOHa (BUTATHyTa IUIsiMa). BusiBieHO W TEeBHI Bapialii OCHOBHUX CTPYKTYp: MLIUIBHO-
wismucta 3 Bifacransmu Big 10—15m0 50—100m Mixk rpymamMu, MISMHCTA 3 BETMKAMHE BiJICTAHAMH (10
2 KM), CTPIYKONO/AIOHA 3 BiICTAaHSIMHU MK CyOmomysisiMu 10 1 KM, a TakoK arperaiiiHo-Mo3aiqHa
npy HaWOUMBINIKA INITBHOCTI MOceneHHs smipok. Ha Bomormx nykax 3adikcoBaHO HEPiBHOMipHO-
TUISIMHUCTE PO3CEJICHHS 13 BiICTAHAMU Mi>K OCOOMHaMU Bifl 7 M.

XapakTep MPOCTOPOBOIO PO3MOJIiTY TOB' sI3aHUHK i3 JBOMa OCHOBHUMH YMHHUKaMH: (opma Ta
PO3MipH MPHUIATHUX JJIS 3aCEJCHHS MIISHOK Ta HAsSBHICTH KOPMOBOI 0a3u (3 BHCOKOIO IMIUIBHICTIO
npiOHUX Oe3xpeOeTHuUxX). TpeTiii He MEHII Ba)XKJIMBUI YMHHHUK — MPUCYTHICTH JIOJUHU Ta CTYIIHb ii
BTpyuaHHs [6].

JloboBa aKTHBHICTH 3€J€HOI ALIPKM B 3HAYHIM Mipi 3aJ€XHUTh BiA TeMIepaTypu Ta
OCBITJICHOCTI (IOTOa COHSYHA), TA MEHIIOK MIPOI0 — BiJl BOJIOTOCTi. Y M0OOBHX Mirpamisx Oibii
aKTHBHA MOJIO/Ib, CTATEBO3PLIII CAMKH MITPYIOTB 3pijKa, CaMIli — Pi3Ko TepUTOpiaibHi [8].

Jnis po3MHOKEHHS BHIy XapaKTepHE YTBOPEHHS (aKyIbTaTUBHHX Map, CTaTEBO3PLIl camili
MaroTh BUpPa)XEHI PEBIpH, MiJl Yac LUTIOOHOI MOBENiHKU 3pigKa (IKCYETbCS CTpaTeTis caTeli3My Ta
BUSIBJICHO CaMIIiB 3 HEBHOIPKOBOIO MapyBaJILHOIO MOBEAIHKOIO [1, 4].

BucHoBku

L. viridis € moMiHaHTHEM BHJIOM IUTa3yHIiB Ha cxmiax J{HicTpa, HOro mpuTOK, CTPYMKIB, SpiB Ta OAJIOK.

BioTonmHa npuypoYeHicTh MPOCTOPOBOrO PO3MOALTY MOMYIALIN 3€JeHOI SAMIPKU MiAJsIrae mia
3araJibHONMPUHHATY TUIIOJIOTIIO:

1) cxmwmm rop6iB Ta OaloOK 3 TYCTHM TPAaBOCTOEM Ta YarapHUKaMd TJIOAY 1 IIWMIIHHU
(uncenpHicTs Mocenenb 30—500c./km);

2) IiNSHKH, M0 OB’ A3aHi 3 NIMPOKOJUCTIHUMH Ta MIlIaHUMHU JiCAMH — JIiCOBI TaJsBHHH,
y3uices, nicoBi qoporu (20—500c¢./xm);

3) KpyTi cXmwiH spiB, OEpPEroBi Kpydi 3 BiZICIOHCHHSIMH BAIHSKIB 3 TPaB' SHUCTO-4arapHUKOBOIO
pociunHicTIO (6—110cC./kM).

IIpocTopoBa cTpykTypa yrpymnoBanb L. ViridiS y perioni mepeBaxHO arperamiiiHa i icHye B
KUTBKOX pi3HUX (hopMax, 110 TOB’ s3aHO 3 KOHQITYpaLi€ro CIPUATIMBUX AUITHOK, KOPMOBOIO 0a3010 Ta
M1KBHIOBUMH CTOCYHKAaMHU.
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M. P. Boiko, O. K. Vikyrchak, H. M. Holinei, L. O. Shevchyk

Ternopil Volodymyr Hnatiuk National Pedagogical Uisity, Ukraine

Dniester Canyon National Nature Park, Ukraine

REFERENCE OF STRUCTURE AND ABUNDANCE OF THE GREENARD
(LACERTA VIRIDIS LAURENTI, 1768) POPULATIONS ON THHERRITORY OF THE
NNP «DNIESTER CANYON>»

Reliable information about the species compositibthe fauna, way of life, abundance, distribution,
and breeding features is not only the initial datain-depth zoological, evolutionary and ecologica
research, but also the source for nature consernvaittivity based on the analysis of the state of
wildlife resources.

The European green lizardacerta viridis Laurenti, 1768 Reptilia, Sqguamata) is one of the
most vulnerable species of reptiles in the domels@metofauna. Therefore, it is the object of
ecological research aimed at studying populatioucgire, biotopic distribution, including withingh
protected natural areas and areas that are undgrgignificant anthropogenic transformation.

The work is based on field studies conducted inilApkugust 2018 and data from the regular
phenological observations of the Dniester CanyomndNal Nature Park.

The current status of the European green lizardulptipn (acerta viridis Laurenti, 1768)
within the territory of Dniester Canyon National tNiee Park has been investigated. The abundance
and spatial distribution of the species populationdifferent biotopes have been studiedon thesbasi
of long-term phenological observations accordinght® program of the Chronicle of Nature of the
National Nature Park and the authors’ research.d&ta of the species occurrence on the territory of
the Park for the last six years is given. The abuaod of the European green lizard populations under
different biotopical conditions and the main fastanfluencing the studied parameters have been
analyzed.
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The European green lizard has been found to besrsotsipic species that favors only 2-3
biotopes, so it is highly vulnerable due to distortof specific stations. Besidek, viridis is the
dominant species of reptiles on the Dniester slapesributaries, streams, gullies and ravines.

The biotopes inhabited by this species can be gwugo three main types:

1) slopes of hills and ravines with thick-growintagsand bushes of hawthorn and dog rose
(settlement density- 30-50 inhabitants/km);

2) areas related to broad-leaved forests and nfoests - glades, outskirts of forests, forest
roads (20-50 inhabitants/km);

3) steep slopes of gullies, steep bank slopes lwithstone outcrops with herbaceous and
shrubby vegetation (6-11 inhabitants/km).

The spatial distribution of. viridis communities in the region is predominantly aggriegat
and exists in several different forms, which isatetl to the configuration of favorable plots, the
nutritive base and interspecies relationships.

Key words: Lacerta viridis, ecology, population, biotope, Dniester Canyon National Nature Park.

Hamiiinma 21.05.2019.
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PO3POBJIEHHS BIOPO3KJIA THOI MOJIMEPHOI KOMIIO3UIIII
HA OCHOBI KA3EIHY MOJIOKA

HaBeneni cyuacHi BiZOMOCTI HpO CKIagHy CTPYKTYpy MOJIEKYN Ka3eiHy monoka. Ilokaszano, mo Ha
OCHOBI Ka3eiHy MO>KHa OJiep>KaTH MOJTIMEPHI IJTIBKY 32 YMOBH JOJaBaHHS A0 MOJIMEPHOI KOMITO3HUIIi1
MOIU(IKOBaHUX TONicaxapuuiB, 30KpeMa KapOOKCHMETHIILENION03H, a TaKoX psay A00aBoK, IO
BiZIrparoTh poJib MIacTU(iKaTOPiB 1 CTPYKTYPOYTBOPIOBAYiB.

Knouosi cnoea: 6ioposkiadui nonimepHi mamepianu, Kaszein, KOnouimepu, KapOoKCUMemuiyemoai03d, niieku,
MIYHICMb HA PO3PUS.

Binomo, 1o MOJIOKO MICTHTh YCi HEOOXIJHI IS JIFOACKKOTO OpTaHi3My MOKMBHI pedoBHHH (Oi7TKH,
KMPH, BYIJICBOJH, MiHEpallbHI pPEYOBHHH, BITaMiHM) 1 CKIamaeThcs SK 3 OUIKOBUX (KaseiHy,
anp0yMiHy, TJI00YIiHYy), TaK i 3 HEOINKOBHX KOMIOHEHTIB (BOJA, JIAKTO3a, JKUPHI KHUCIOTH, 3014,
MIKpOEJIEMEHTH, BiTaMiHH, ()EPMEHTH, TOPMOHH), 3 IKUX HaWOUIbIIY YacTKy ckiaaae Boaa — 88,18%.
Mono4yHuii yKop, XHUpH, OUTKM Ta OpraHi4Hi KUCIOTH cKiafaroTh jguie 11,2%.OcHoBHa wacTka
O1nkiB (2,79%ycix pedoBHH MOJIOKA) MpecTaBieHa Ka3eiHoM — 11e 01mu3bko 80%.

Kazein BimHOCcHTBCS 10 OinkiB 3 Oi0JMOTIYHOIO IIHHICTIO, TOMYy B YChOMY CBiTi BiH 1 Horo
MIOXi/IHI 3HAXOMAATH BCE OiNbIIEC 3aCTOCYBaHHS B XapyoOBilk MPOMHUCIOBOCTI. 3 Ka3eiHy BUTOTOBIISIOTH
MOJIOYHI TPOJYKTH, BUKOPHCTOBYIOTh JJISi CTBOPEHHS MOJHM(}IKOBAaHUX MPOAYKTIB (iMiTamist cupy B
mimi, ramOyprepax), BXOAWTb [0 CKiIaay HanoiB (crabumizaTtop Ui 30€peXeHHs IiHHUX
BJIACTUBOCTEN), XIi000yIoyHMX BHPOOIB (MiABHILYE 3B’ A3yBajbHY 31aTHICTh, TOOTO 3IaTHICTBH
TpuMatH (HopMy); BiH TaKOXK BBOJTUTHCS B CyMIIlli JUIS AUTSYOTO XapuyyBaHHS. Bijomi mepeTBOpeHHs
Ka3elHy B IITYYHE M'ICO i IITYy4HY iKkpy [3].

OxpiM XapuyoBoi, Ka3eiH MIMPOKO 3aCTOCOBYIOTH B JepeBOOOPOOHIN MPOMHCIOBOCTI, 30KpeMa
3aBHA BIIOMHH Ka3eiHOBUH KiIel A [epeB’sSTHUX IOBEPXOHb 1 Ka3eTHOBI IPYHTOBKH, KaseiH
nonaroTh y (apOu, ne BiH BUKOHYe (YHKLIi 3arymyBaya © crabimizaropa, ado IO TEKCTHIBHOI
NPOAYKIil — Yy HPUCYTHOCTI Ka3eiHy BOJIOKHAa HE Aal0Th ycaiaky mpu mpanHi. Hapasi omnum 3
HAMOIBII aKTyaJdbHUX HANpPSMKIB HOTO0 BUKOPUCTAHHS € BUTOTOBJICHHsS O10TUIACTHKY, 3JaTHOTO IO
6ioposknananss [2]. HeoOXigHicTh y po3poOIli HOBOTO HAMJIETKOTO 1 010pO3KIaIal0uoro Marepiany
nocTana y 3B'S3Ky i3 3pOCTaHHSM CTypOOBaHOCTI JIOACTBA 3 MPHUBOAY HAKOMWYEHHS IJIACTUKOBHX
BiZIXOJIiB 1 3aJIe)KHOCTI BUPOOHUIITBA IJIaCTMAC BiJ BUIOOYTKY HATH.

Moaudikariss cTpyKTypu Ka3eiHy € MiIIPYHTSM Uil po3pOOJCHHS HOBHX Ta yIOCKOHAJICHHS
BIIPOBADKCHUX TEXHOJOTIH oaep:kaHHs Olopo3kinagHux MatepianiB. OIHUM 3 TEPCIEKTUBHHX
HaNpsIMKiB [UX JOCIIIPKEHb € CTBOPEHHS IUIIBOK MEIWYHOro Mpu3HadeHHs. [IpoTe po3B’s3aHHS
TAKOTO 3aBJaHHS HE € MPOCTHM, OCKUIBKH IUTIBKH 3 YHCTOT'O Ka3eiHy MaloTh HH3bKI TEXHOJOTIUHi
XapaKTepUCTUKH, a caMe YK€ HU3bKY MIIHICTb i €1acTHYHICTb; BOHHU JIETKOPO3YHHHI Y BOI.
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[lokpamanHs BIacCTUBOCTEH IUTIBOK MOXKHA JIOCATHYTH OJEp)KaHHSIM KOMITO3UIIIMHUX
MarepiajliB Ha OCHOBI Ka3eiHy Ta IHIIMX MaTrepiaiiB. 3apa3 yke BiIOMi JOCHiIKEHHS, MPUCBSYCHI
po3poOui Takux MaTepianiB, 30KpeMa MOXKIMBICTH (POpMyBaHHS KOIOJiMepy KaseiHy Ta
METHIILCITIONIO3H 1 O/IepKaHHsI TUTiBOK [4].

BinnoBigHo 10 3a3HaUY€HOT0, METOIO HaIIoi poOOTH cTasa po3podka 6i0po3KIaAHOT MOTiMEPHOT
KOMITO3HIIi] Ha OCHOBI Ka3€iHy, sika O yTBOpIOBaJia MillHi Ta €JIACTHYHI TLTiBKH.

MarepiaJ i MeTOIH T0CTiTKEHD

OO0’ ekTOM IOCTiIKEeHb OYB CBIKOBUAIIICHUH KUCIOTHHN Ka3€iH, SKUH 0CaJKyBalH 3 MOJIOKa TOPrOBO1
Mapku «CensHcbke» 3 kupHicTio 0,5%. Ilpornec BkIOYaB Taki CTajii: HarpiBaHHA MOJIOKA,
JO0aBJISIHHSL PO3YHMHY alleTaTHOI KHCIOTH (3 MacoBOIO YacTKO KHciaoTH 15%) i dinprpyBaHHs mixg
BakyyMoM. [licnst ¢inbTpyBanHs maca kazeiny mictwia 30% Bomu. [ns omepskaHHS HETOKCHYHOI
BOJIOPO3YMHHOI TOMIMEPHOT KOMITO3HLIT JPyruM ToniMepoM Oyia BUOpaHa KapOOKHCMETHIILIETIOI03a
KMI] npomMucnoBoro BUpoOHHULTBA, XiMiuHa (hopMyIta sSIKOoi Moke OyTH 3amucaHa Tak:

[CeH702(OH)3 (OCH,COONa)] ..

VY mpomucnoBux 3pazkax KMI] (Bona Takox Bimoma sik xapdoBa jnobaBka E466) cryminb
3aMilleHHs] KonuBaeThcsi B Mexax Bigx 0,5 mo 1,2 xapOOKCHMETHIBHHX TpyHo Ha OIHY
AHTiAPOTIIIOKO3HY OIMHUIO, TOMY BiH 3MiHIOETbCs Bifg 60 mo 90%. CepenHsi MojeKymnsapHa maca
nexuth B Mexkax 50000-5000005k mnactudikatop y mojiMepHY CyMIIl ToJaBajid TILEpUH Ta
mudeninamin. g crabinmizamii KOMITO3UIlT y BOJHOMY CEPEIOBHII JIOJAABATU KaJbIliil XJIOPHI, 110
NOTIEpeKAE arperariio mMinei Ka3einy.

OnepkaHi 3pa3KH IUTIBOK TECTYBaJM 3a MapamMeTpOM MIIJHOCTI Ha po3puB (Oy) 3a (OpMYII0I0
[3, 5]

B

I

=ﬂ_g

ne F.— posraryBaiibHe HaBaHTaXEHHS B MOMEHT pa3puBy, H, A9 — MOYaTKOBHIA TOTIEpEIHUI
nepepis 3paska, MM>.

Uy

Pe3ynabTaTH goCHiIKeHb TAa iX 00rOBOpeHHS

JlocnmipkeHHAMU OCTaHHIX POKIB IOBEICHO ICHYBaHHS YOTUPHOX (pakiiiid kazeiny — Osi-Cn, 0sxCn,
B-Cnii kK-Cn [1, 6, 7].IIpu ix acomialiii yTBOPIOIOTECS CTabiIbHI HAHOYACTHHKH — CYOMILIENH Ka3einy
3 po3mipom mpubu3Ho 10 HM, sKi Jami 3’ €IHYHOTHCS MIXK COO0I0 i YTBOPIOIOTH OLIBIII CTPYKTYpU —
Mitienu ro0yssipHoi ¢dopmu. [lominentuaHi NaHIOrK (Qpakiii Ka3eiHy 3ropTalThCs B CyOMilei
TaK, MO0 OUIBINCTD TrigpoOOHUX pagUKaTiB CKIAJal0Th OCHOBHE SAPO, a TiApOoQiIbHI TPYIH
PO3TAILIOBYIOTHCSA Ha IMOBEpxHI cyOminen. [igpodinbHa YacTHHA MICTUTh HETATHBHO 3apsKEHI
KHCJIOTHI TPyIH TJIyTaMiHOBOI, acmapariHoBoi i oprodocdartHoi kuciaoT K-kaseiny. [iapodinbhi
TUISHKY K-Ka3eiHy — TJIIKOMAaKPOIICTITUINA BUCTYIIAIOTh 32 MEXI MIIlel, 10 Hagae iM «BOPCHUCTOTO»
BHTJISTY 1 TIOTIEpEHKAE arperaiiro OKPEeMHUX MIIlell.

OkpiM OpraHiuHUX CKJIaJOBHX, Ka3eiH MICTUTh HEOpPraHiuyHU# Kanbliid (ocdar y BHIIISIL
HaHo4yacTHHOK Cag(PO,)s, SKUIT BUKOHYE POJIb 3B’ I3yFOUOr0 KOMIIOHEHTA, YTBOPIOIOYH 3 MOJICKYJIaMH
pisHUX (paxiliii Ka3einy eauHui KazeiHaTkanbuiidpocharamii kommieke (KKOK):

R—NH
HC—CH, OH OH

R—ﬁ: o—ﬁ—o—Ca—o—ﬁ—o...
O] O] (]

KaseinatkanpuiipochatHuii kommuieke Ta rigpodoOHI B3aeMOIl MiX CyOOIUHHUIISIMU
3a0e3MeuyoTh y LJIOMY CTaOUIbHICTE TI0OYyNn KaszeiHy. KinbkicTh Kanblid ¢ocdary B MoOI
3YMOBJIIOETHCS BMICTOM Ka3eiHy, SIKHi, y CBOIO €Ty, MiABHIIYE pO3UMHHICTE KOmoimHoro Cag(POy)e.
CrabinmizyBaTd Milend Ka3eiHy MOXYTh TaKOX 1 PO3YMHH MEAKUX COJICH, HANpUKIal, KalbIliit
XJIOPUAY. 3araJbHONPUHHATA CXeMa, IO BigoOpajkae CTPYKTYpy MiIlesn Ka3einy, moka3aHa Ha puc. 1.
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Puc. 1. CtpykTypa rno0ynu kaseiny: a — cyOoMinenu ka3zeiHy po3MipoM MprOIU3HO
10 uam; 6 —minenu kazeiny (20—300um) roOyspaoi hopmu

[Ipu onepkaHHI MOJTIMEPHOI KOMITO3MMLIi CHiBBIAHOIIEHHS MiX BMicTOM KaseiHy Tta KML] y
BigcoTkax crtaHoBwio BiamoBimHo 30 mo 70 Ha cyxy macy momimepiB. [lomimepHi KomMmosumii
BWIMBAJIM Ha CKJSIHY MOBEPXHIO B yamku lleTpi mapom TOBIIMHOIO 3-4 MM 1 3aiMIIai 0 MOBHOTO
3acTUraHHs i BucymyBanHs. @oTtorpadii ogep kaHuX IUTIBOK MPEICTaBICHI Ha puUC. 2.

a 6

Puc. 2.TlniBku Ha ocHoBi KMII Ta ka3einy 3 nogaBanusm CaCl, i nudeninaminy (a) Ta
6e3 m06aBok (0)

3rigHO 3 puc. 2,32 30BHIIIHIM BUTIISJIOM OJICp KaHi IUTIBKH MOKHA OI[IHUTH TaK: BBEJCHHS COJIi
CaCl, ta qudeninaminy 10 ckiaay MojJiMepHOT KOMIO3HINT T0O3BOJISE OJepPKATH MPO30PILIi TUTIBKH 3
O1JBII PIBHOMIPHOIO CTPYKTYPOIO.

BukopucTanHs 1MX AOAATKOBHX KOMIIOHEHTIB TpPH CTBOPEHHI KOMIIO3HMLIHHOTO Martepiainy
MO3UTHUBHO BIUIMBAE TAKOX HA MILHICTh 1 €MaCTHYHICTH IUTIBOK, 30KpeMa MIlHICTh Ha po3puB (Oy).
Leit moka3HUK 301IbIIY€ETHCA Maii>ke BABIYI.

BucHoBku

Bukopucrtanns kazeiHy [UIsi CTBOpeHHS OiOpO3KNIAIHMX IUTIBOK, SIKI MOYKHa 3aCTOCOBYBAaTH SIK
MaKyBaJIbHUH Matepial B XapuoBUX TEXHOJOTIAX, Y MEIWIMHI, € TepCIHCKTHBHUM HANpsIMOM
Cy4JacHUX JAOCIiIKeHb. [I03UTHBHOTO pe3yabpTaTy MOKHA JOCSTTH, SIKIIO CTBOPIOBATH KOMITO3HLIHHI
MaTepiaii Ha OCHOBI Ka3eiHy Ta MOIM(IKOBaHUX MONicaxapHliB, 30KpeMa KapOOKCHMETHIILENIOI031
i3 JoJaBaHHSM B SAKOCTI IUlacTUdikaTopa TIilNepuHy Ta cTabimizaropa BOAHOI eMyJbCii —
BOJIOPO3YMHHHX COJIEH KaJbIIiIo.
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V. A. Bohatyrenko, I. V. Kalinin, O. M. Volochnyk
National Pedagogical Dragomanov University, Ukraine

DEVELOPMENT OF A BIODEGRADABLE POLYMER COMPOSITIOBASED
ON CASEIN MILK

The article sums up the results of the study okrodsein as a biopolymer, which is widely used in
food industry, construction, pharmacy, etc. andhenbasis of which polymer films for biodegradable
materials can be obtained. The analysis draws tmatathe structure of milk casein molecules as a
complex globular micellar system, which is constedcby nanoscale sub-micelles, interconnected by
calcium phosphate sites, with the formation of aeg&calcium phosphate complex. Sub-micelles
differ in structure and function, according to whitheir four fractions are distinguished. The
hydrophilic carboxyl groups of the glutamic, asmarnd orthophosphate acids of tkecasein
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fraction provide the stabilization of casein miesllin the aqueous medium. Such structure of casein
does not allow to receive film materials, they hdee technological characteristics, very low
durability and elasticity, high fragility. Moreovehey are easily soluble in water.

Studies have shown that on the basis of casempbssible to obtain polymer films, provided
the use of a polymer composition, in which besidasein there is a modified polysaccharide. To
obtain such a composition, carboxymethylcellulosaswused, which also has biodegradable
properties, however, unlike casein, it is capalfléoaming sufficiently strong polymer films. The
polymer composition was synthesized in two stepst,fan aqueous solution of carboxymethyl
cellulose was prepared, to which freshly precipdatasein with a moisture content of 20%,
precipitated from skim milk, was added. The compasiof the polymer composition was enriched
with a number of additives serving as plasticizemd structure-forming. The triatomic alcohol
glycerol and diphenylamine were added as plasti€if®o. In order to regulate the structure of the
aqueous dispersion medium and prevent the procedsaggregation of casein micelles, calcium
chloride solution was injected in the compositiolhe given polymer composition after
polymerization in the air-drying process makes asgible to obtain sufficiently strong composite
polymer films, the transparency of which dependshentype of plasticizer selected and the presence
of CaCl.

Key words: biodegradable polymeric materials, casein, copolymers, carboxymethylcellulose, films, tensile
strength.

Hamiiinma 26.04.2019.
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GREEN SYNTHESIS OF ZINC OXIDE NANOPARTICLES FROM
THE AYURVEDIC HERBSAND THEIR ANTIRADICAL POTENTIALS

Green synthesis of nanoparticles using environnhémeadly reducing agents is in the focus. We
applied green technology for the synthesis of zmanoparticles (nZnO) using leaves extract of
Catharanthus roseus and fruits extract oMomordica charantia (Karela). The development and
advance of nZnO biosynthesis from leaves and fextsacts otarget medicinal plants was observed
by UV/VIS spectroscopy. The peaks were determirte2b& and 365 nm for nZnO synthesized from
the leaf extracts oM. charantia and C. roseus correspondingly. Synthetized nanoparticles have
demonstrated antiradical capacity against 2,2-aiphe-picrylhydrazyl and towards 2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid) in physiotadly relevant concentratiorbynthesized nZnO
using Catharanthus roseus and Momordica charantia extracts reflected the same optical,
antioxidant and antihyperglycemic (Horyn et al.19P characteristics and could be applied in the
fields of medical and pharmaceuticals for formwaatof new drugs.

Key words: Green synthesis, nano zinc oxide, Catharanthus roseus, Momordica charantia, antiradical capacity.

Nowadays, metal-containing nanoparticles, and @adrly nanozinc oxide (nZnO), is going shares
deeply in broad range of industrial fields namelgctonics, photonic devices, biomedical and
pharmaceutical sector [9]. However, the potentéitease effects of metal oxide nanoparticles in
biomedical and pharmaceutical fields needs to bepeyty evaluated. Numerous studies have
demonstrated that nZnO should provoke adversetsftecboth animals and human [8, 28, 30]. We
have shown in particular that nZnO provoked up-&tipn of stress-related, metal-binding proteins,
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deeply in broad range of industrial fields namelgctonics, photonic devices, biomedical and
pharmaceutical sector [9]. However, the potentéitease effects of metal oxide nanoparticles in
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metallothioneins in the liver and Zn-carrying Vibglenin-like proteins in the blood plasma of fieg
ridibundus [1]. Also, it was capable to stimulate lysosomabtpase cathepsin D activity, oppress
caspase-3 activity and modulate the multixenobiegistance protein activity and HSP70, HSP72
and HSP60 in the digestive gland and in the giilsivalves mollusks [8, 12]. nZnO has affected not
only animals, but also human. In particular, nZnghsicantly reduced alveolar A549 cell viability
[30], altered cellular morphology, cytoskeletalaamgement, lysosomal stability and mitochondrial
membrane potential in human primary astrocytesedbas stimulated apoptosis [27].

The synthesis of nZnO was grounded on several plilyand chemical methods namely spray-
pyrolysis, chemical reduction, laser ablation, &ldgsis, sol gel, hydrothermal, but most of these
methods being costly, and/or wanting the use ofct@olvents [26]. Indeed, the above mention
approaches not only use toxic and expensive resgeut it is highly likely by-products of reactions
make nZnO so formed inappropriate for use in bidosdapplications. To overcome these
challenges, the popularity of ‘green’ chemistryhtealogy is rapidly arising. The most useful in gree
synthesis of nanoparticles are plant, bacteriagifuenzymes and algae [19-21]. The biosynthetic
nZnO provide numerous benefits of eco-friendlinemsd compatibility for biomedical and
pharmaceutical applications.

Catharanthus roseus and Momordica charantia (Karela) belong to important medicinal herbs
listed in Aurveda, enriched with more than 100 klkis and bioactive compounds including phenolic
compounds and other enzymatic and non-enzymatioxaants [4]. It was shown that Coseus
contains terpenoid indole alkaloids such as vinblastine amtristine (natural anticancer drugs),
ajmalicine (antihypertensive) and serpentine (seelaandM. charantia contains charantin, charine,
cryptoxanthin etc used in therapy for treatingetéint diseases. However, few reports have addressed
to the development of the environmental-friendlyn@Zsynthesis based &atharanthus roseus and
Momordica charantia as reducing and capping agents [15]. Hence, presemk aimed to
elaboration of zinc oxide nanoparticles biosynthessing C. roseus and M. charantia and
evaluation its antiradical activity. The process te& also applied for production of other metallic
nanocrystalline with biomedical properties.

M aterials and methods

Phytoextracts preparation

The ground powdered leaves G&tharanthus roseus were boiled in the distilled water for
45 min at 100 °C. The dark brown extract was fdteusing 0.45-um sintered glass funnel to remove
insoluble fractions and macromolecules. The ramyltextract reached the polyphenols and
aminoacids which acted as the reducing agent foOnziosynthesis.

Green-synthesis technology

Green synthesis of ZnO nanoparticles using a led&fagt of Catharanthus roseus and
commercial form ofMomordica charantia fruits (Swanson® Bitter Melon) carried out from 3oy
solution. For synthesis of nanoparticles, 25 mR2&5% plant extract treated with 1.0 M sodium
hydroxide (10 ml) was taken and heated to 60°Chendark to avoid photo-catalysis. Then 100 ml
zinc sulphate solution (0.0025, 0.05, 0.075, 0@0155, 0.02 M) was added and the mixture was
boiled for 15-120 min (15, 30, 60, 120 min) untildiminished to dark-yellow paste. The resultant
product was further washed in double-distilled wated ethanol. The paste was then collected in a
ceramic mortar and heated at 200 oC for 2 minufedouthe state of light yellow powder. The
resulting powder was used to antiradical and apghylycemic activity determination. The
preparation of nZnO was characterized by UV/Vis csmphotometer (U-LAB 100UV) in the
wavelength range of 200-500 nm.

Evaluation of the antiradical activity

Antiradical activity of synthetized nZnO against BH (2,2-diphenyl-1-picrylhydrazylsgma)
according to Carrasco-Pozo et al., 2008 [5]. Tlreayss based on the measurement of the reducing
ability of the thiols toward DPPHBriefly, the studied samples were mixed with 30 DRPH in
80% methanol and allowed to react during 40 miBCEIC. The absorbance was read within 40 min at
517 nm. Glutathione reduced was used as a standardound.

ABTS (2, 2’-azino-bis 3-ethylbenzthiazoline-6-sulfo acid, Sgma) free radical scavenging
activity was analyzed according to Shabestariaal.g2017) [19]. The reaction mixture contained 1
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mL of the ABTS working solution and 1mL of 10, 1@@d 200uM of synthetized nanoparticles.
After incubation for 1 h at room temperature in kjaabsorbance was registered at 734 nm.
Glutathione reduced was used as a standard compound

The experiments were done in triplicate and resulése expressed as mean = SD. All
statistical calculations were performed with Staies v. 12.0 and Excel for Windows-2013.
Differences were considered significant if the @oiity of Type | error was less than 0.05.

Results and discussion

Our results have proven th@t roseus andM. charantia are the good sources for the green synthesis
of nZnO. The synthesized nZnO were characterized\Wis spectrophotometric technique (Fig. 1).
The absorption peaks were registered between 3536 nm and located in the specific absorbance
range (320-390 nm) for biosynthesized nZnO basedlitiarent herbal extracts as reducing and
capping agents [15] due to their large excitatiomimg energy at room temperature. It is well known
from absorption spectroscopy that the band gapasas on decreasing particle size. The high blue
shift absorption for the synthesized nZnO in congear with the bulk ZnO (around 385nm) can be
due to a high decrease in particle size [21]. TWwencan sum that the particle size of synthetized

nZnO usingM. charantia was smaller thafor C. roseus.
1.8

1,6 —@— M.charantia_nZnO
—8— C.roseus_nZnO

1.4

Figure 1. UV-Visible spectrum of
the synthesized ZnO nanoparticles
by (A) zinc sulphate and
Momordica charantia and
Catharantus roseus extracts as
precursors
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To estimate how the nZnO green synthesis is affdoyethe concentration of zinc sulphate and
time of the reaction as the most important pararaet® have carried the reaction out with constant
concentration of herbal extracts, temperature afdopt variable salt concentration or reaction time
As had predicted, the nZnO formation was increasgieite increasing the zinc sulphate concentration
and the concentration of 0.0155 M was chosen asnthst appropriate within 0.0025-0.02 M range
according to the best ratio 0fzdd3sdD300.310 €qUal to 3.5. Meanwhile no absorption peaks were
observed at 0.0025M and 0.005M. Similar resultsenayserved with flower extract dfyctanthes
arbortristis, where increasing concentrations of zinc aceta@0@5-0.01 M) were used to optimize
the synthesis of ZnO NPs [23].

It was proven that the reaction time is an impdrfantor for the nanoparticles synthesis. The
reaction time should depend on the nature of matadsreducing agent namely herbal extracts. In the
present experiment no absorption peak was observé8 min and 30 min. It was appeared with
increasing the reaction time up to 60 and 120 b no principal difference in the nZnO absorbance
was registered between 60 and 120 min of reacliban, 60 min of reaction was stated as the most
appropriate for botl€. roseus andM. charantia extracts. Our result is in a good agreement wigh t
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previously published studies @h roseus, where the most appropriate reaction time was also
determined in the range of 1-3 h [10].

The synthetized nZnO possessed dose dependerafteal scavenging activity against both
DPPH and ABTS in the same range for nZnO prepaased orC. roseus andM. charantia extracts.
Meanwhile antiradical activity to ABST was slightlyut significantly higher than to DPPH (Fig. 2).
Many kinds of antioxidants of the extract could fpen synergistically. Obviously, during the
synthesis of the nZnO, bioactive compounds of niedicplants extracts, among them vinblastine,
vincristine, alkaloids ajmalicine, serpentine, pplencompounds, are adsorbed onto the surfaceeof th
synthetized nanoparticles and displace high tendémaenteract with and reduce ABTS and DPPH
with high efficiency according to the high surfagea to volume ratio of nanoparticles.
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Figure 2. Scavenging capacity of synthetized Zn@oparticles on DPPH (A) and ABTS
(B) free radicals as compared to glutathione asreg@ice compound

It was proven that nanoparticles can penetratogichl membranes and damage living tissues
and organs due to their small size, unique composand high activity. Nevertheless nZnO are used
in different fields of science and industry, amdahgm pharmacy, health care and foods, it has been
classified by EU hazard classification as ecotd®ic R50-53) [27]. nZnO exhibits higher toxic
effects than other metallic nanoparticles and ithikkely because of their ion-shedding ability [27
The design of ecofriendly green synthetic protodotsnZnO allows omitting toxic by-products and,
which is vitally important, dressing nZnO with dmdcterial [14] and, putatively, antiradical
properties. The present study results showed tHEaOnsynthetized using botl. roseus and
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M. charantia extracts were capable to inhibit DPPH and ABT® fradicals. Due to our knowledge,
there is no data in regards to radical-scavengiciyvity of nZnO based on selected plants.
Meanwhile, our results are in a good agreement ywitvious reports devoted to gold and silver
nanoparticles [19, 20, 25]. In particular, it waimated that DPPH radical-scavenging activity of
gold nanoparticles obtained frdBhmonoica was 43% at 1 mg/mL [25].

Thus, a green synthetic method usthgoseus andM. charantia extracts can be used as a safe,
simple and economical process for production of ZmDoparticles, without requirement of any
chemical reductant or capping agent. The bioactiwmpounds presented in both roseus and
M. charantia primary should potentially served as an electronad system and ligand agents to form
stabilized nanoparticles. Tested roseus and M. charantia extracts seem to be perspective
alternatives in large-scale metallic nanoparticreanufacturing without generating any toxic
byproducts. Synthetized nZnO possess promisingaaital and antidiabetic activities that allows
using them for biomedical and pharmaceutical pugpos
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O. 1. I'opun, I'. I. Danvpyuuncora

TepHoniabCHKMI HaLlIOHABHUI NIelaroriyHui yHiBepcuTeT iMeHi Bonoanmupa I'Hatioka
3EJIEHUI CUHTE3 HAHOYACTHHOK IIMHK OKCHUJTY 3 BUKOPUCTAHHSIM
AIOPBEJIMYHMX TPAB TA IX AHTUPA JUKAJIbHUM TTOTEHLIIAJI

TexHomOrii 3€J€HOr0 CHHTE3y HAHOYACTHHOK 3 BHKOPUCTAHHSIM EKOJIOTIYHO YHUCTHX BiJHOBHHKIB
HaOyBalOTh Bce OiMBIIOI MOMYMAPHOCTI. MU 3acTOCYBajiM TEXHOJIOTIIO 3€JICHOr0 CHHTE3y s
OTPUMAaHHS HAaHOYACTHMHOK HHWHK okcuay (NZNO), Ha OCHOBI EKCTPAaKTy JIUCTS KaTapaHTyca
Catharanthus roseus Ta excrpakry mioniB Mmomopaiku Momordica charantia (kapena). YcmimHicts
npouecy ©OiocuHTesy NZNO 3 eKCTPaKTiB JIUCTA Ta IUIOAIB JIKAapChKUX POCIHH OLHIOBAJN
criekTpooToMeTpUIHO. [HTEeHCHBHICTh MiKiB Bu3HaYanmu npu 3551 365um miis nZnO, cuHTe30BaHUX
3 (¢itoekcrpaktiB M. charantia i C. roseus BimmoBigHo. CHHTe30BaHI HAHOYACTHHKH BOJIOJIIOTH
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AQHTUPAJMKAIBHIMH BJIACTUBOCTAMH m0A0 2,2 udenin-1-mikpuiringpasmty ta go 2,2'a3uHo-0ic (3-
eTWIOCH30Tia301H-6-CyIb()OHOBOT  KHCIOTH) Yy  (i3I0JNIOTIYHO  PEJICBAaHTHUX  KOHIICHTPAIIisiX.
Cunre3oBani NZnO 3 BukopucranHaMm ekctpaktiB Catharanthus roseus Ta Momordica charantia
XapaKTepU3ylOThCS MOAIOHMMH ONTHYHHMH, aHTHOKCHAAHTHUMH Ta aHTUTINEPriIiKeMiYHUMU
xapakrepuctukamu (Horyn et al.,, 2019)ta MoxyTh OyTH 3acTOCOBaHi y MeEAWYHIH Ta
(hapManeBTUYHIN Tany35X AJis1 po3p0oOKK HOBUX JIIKAPCHKUX Mpenaparis.

Kmiouosi  cnosa:. senenuit  cummes, nano-yunk okcuo, Catharanthus roseus, Momordica charantia,
AHMUPAOUKATILHI ACTUBOCHIL.

Hamifinma 14.05.2019.

VJIK 597.5:577.12: 57.047 doi: 10.25128/2078-2357.19.2.6
/. Z. KURANT, V. 0. KHOMENCHUK, V. Ya. BYYAK, °N. G. ZINKOVSKA,
V. S. MARKIV

YWolodymyr Hnatyuk Ternopil National Pedagogical ierisity

M. Kryvonosa Str., 2, Ternopil, 46027, Ukraine

“Taras Shevchenko Regional Humanitarian-Pedagogiademy of Kremenets, Ukraine
Lyceum lane, 1, Kremenets, 47003

e-mail: khomenchuk@tnpu.edu.ua

INFLUENCE OF HEAVY METALSIONSON THE CONTENT OF
PROTEINSAND NUCLEIC ACIDSIN THE ORGANISM OF
FRESHWATER FISH

From the launched research we obtained the aggrelgad, that not only confirm and broaden our
concept of the important role of protein and nul@ietabolism in the processes of detoxication of
heavy metals ions and formation of resistance eémttbut also allow making an integral estimation of
biochemical reaction of carp organism to chrontoxication.

Key words: freshwater fish, proteins, nucleic acids, heavy metals.

Contamination of water reservoirs by heavy metlsnie of the limiting factors of aquatic ecosystems
functioning and their biological productivity. Bgrpart of many organic substances, or engaging
them in the interaction, they influence many bioulel processes in aquatic organisms. The ions of
metals can form strong connections in the tissuesgawith various biologically active centres,
including the sulphur-containing ligands, that nimey enclosed in proteins and amino acids. Their
activity is related to the enzymes that containahieins in their composition or are actuated byrthe
[6, 10].

One of the basic principles of biochemical adaptatof an organism is to maintain the
structural and functional integrity of macromolezsul Much of this is applied to proteins and nucleic
acids — biopolymers, that perform an extremely irtgo@ role in the adaptation of aquatic lives to
environmental conditions [10].

M aterials and methods

The object of the given research was caffyprinus carpio L. For the experiment the 2 year old fish
with the mass of 250-300 grams were rummaged ffematural stews of Ternopil region (Zalistsi
fish-breeding complex). The experiments were cdrioet in 200 litre aquariums filled with the
precipitated water from the local water supply sgstunder constant gas and temperature operating
conditions. During the process the fish were ndt fEhe effect of Mg, Zn, Cu and Pb ions in two
concentrations are complied with 2 and 5 maximummssible concentrations (MPC) [1]. The
period of acclimation was 14 days.
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The total content of albumins in tissues was detexth by a biuretic method with some
modifications [3] while in nucleic acids fractioarsdby Lowry and co-authors [11]. Nucleic acids were
fixed spectrophotometrically by Tsanev R.H. and kéarG.G. [8] in accordance with the authors’
recommendations [2]. For the protein fractionsish folood serum the diagnostic set “Cormay gel
protein 100” (Austria) was used. To determine tigaificant difference the obtained data underwent
certain statistic processing [5].

Results and discussion

In our studies significant deviations from the c¢ohtndices of content as for aggregate proteirg an
proteins combined with nucleic acids under theuefice of higher concentrations of ions of metals
were not found. A certain increase in the total banof proteins in the liver may indicate to an\at
part of this organ in the synthesis of adaptivegns.

The slightest deviation from the control indexeshef total protein content (table 1) was found
in the muscles of carp, which testifies to the fhett along with the increased activity of lysosbma
proteases and the rising contents of free amindsabie aggregate protein content remains constant.
The latter points rather to deep restructuring mftggn metabolism in the body of fish under the
influence of heavy metals than to their use in gn@rocesses by means of amino acids oxidation.

Table 1
Effect of heavy metals on the content of total @roin carp tissues
(mg %, M+ m, n=5)

Group |  Manganese | Zinc | Copper | Lead

Liver
Control 9,84t0,72 9,4@0,42 10,8&0,52 11,220,40
2 MPC 10,3%0,73 9,6%0,62 9,940,45 11,4%0,33
5 MPC 10,36:0,93 9,030,27 12,8%1,26 12,1%0,69

Muscles

Control 12,58:0,83 12,730,38 15,5&0,32 15,080,24
2 MPC 13,551,49 13,7&0,58 13,8%0,27* 14,840,79
5 MPC 13,22:0,39 13,5%0,54 14,120,34* 14,920,27

Blood
Control 13,03:0,59 11,2%0,54 13,861,29 12,260,78
2 MPC 14,58:0,26* 13,940,63* 15,5&0,47 12,940,64
5 MPC 13,631,05 11,020,86 17,8%0,73* 12,220,81

Note. * — significant difference compared to the cont®k 0,05

The change of the content of proteins in the stinecof nucleoprotein complexes is probably
related to the functional characteristics of thesmplexes. It is a well known fact, that some prite
can act as the repressors of genome. Therefoiie niln@ber in the tissue may be an indicator of the
size of the protein blockade of nucleic acids moles. In our studies we could not find any
statistically significant deviations from the caitindices of protein content in the fractions dfiRR
and DNA (tables 2, 3). It is possible that undeysth experimental conditions the body of fish does
not undergo any significant functional changeshat genetic level and its adaptation passes on the
level of phenotype through modification of the qlitative and qualitative compaosition of molecules.

Changing of the chemical structure of water envitent inevitably leads to the changes in
protein composition of fish blood. The obtained adaroves the alteration of the total protein
concentration and the ratio of protein fractionsthe serum of carp, its body exposed to higher
concentrations of heavy metal ions. Thus, the fatatiein content in the blood serum of fish incexas
when affected by manganese, zinc, lead, and edlgecapper. Deviations of this index from the
control indices increase along with the rise ofahebncentration in water.
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Table 2
Effect of heavy metals on the content of RNA inpcissues (mg% P, M m, n = 5)
Group | Manganese | Zinc | Copper | Lead
Liver
Control 64,231,56 47,334,18 43,762,99 45,721,69
2 MPC 69,84r1,56* 50,4%4,05 40,6%1,09 53,0% 4,80
5 MPC 67,04:3,72 59,9%2,99* 52,451,86* 73,4%6,19*
Muscles
Control 14,44+0,48 13,6%#1,68 6,730,52 13,040,36
2 MPC 13,88:0,81 15,0%1,12 5,760,14 12,480,81
5 MPC 14,55:1,05 12,340,57 6,1#0,46 15,080,52*
Blood
Control 27,492 20 17,182,09 23,281,69 26,6%0,99
2 MPC 28,40:2,01 18,5%1,56 28,8%1,30* 21,321,90*
5 MPC 23,4%2,88 12,2#1,20 28,631,05* 22,160,69*
Note. * — significant difference compared to the cohtk< 0,05
Table 3
Effect of heavy metals on the content of DNA inpcassues (mg% P, M m, n = 5)
Group |  Manganese | Zinc | Copper | Lead
Liver
Control 23,20:3,14 21,081,29 15,081,73 20,580,96
2 MPC 26,40:2,31 22,081,67 13,281,02 23,081,73
5 MPC 22,80:1,03 21,681,17 22,481,17* 29,5@1,26*
Muscles
Control 9,25+0,75 8,0a0,32 3,480,51 6,4@0,24
2 MPC 6,60t0,87* 7,8@0,20 3,080,32 6,0@0,00*
5 MPC 6,00t0,45* 8,4@0,40 2,6@0,24 7,4@0,24*
Blood
Control. 51,60:3,06 51,2@3,38 36,084,97 31,60,98
2 MPC 52,00:3,74 56,0@1,41 37,084,36 32,082,53
5 MPC 56,6 43,71 45,2@5,98 44,082,28 42,561,71*

Note. * — significant difference compared to the cont®k 0,05

An increase of the total protein content in theuserof carp due to heavy metals, in our
opinion, should be considered primarily as a restiithe synthesis of the acute phase of proteins,
growth of the level of blood haemolyse in the expental fish, augmentation of the number of
transporting proteins which bind and transfer tbesi of metals, and also of blood coagulation.
Besides, a higher content of proteins in the blsedim of experimental fish may be caused by the
enhanced dissolution of proteins in tissues rewylfrom the increase of activity of proteolytic
enzymes under intoxication.

Determination of the fractional composition of cdrjpod serum exposed to the influence of
heavy metals has an important diagnostic values;Timider both of the studied metals concentrations
the content of albumin in blood serum of fish irages (figure 1). The only exception is lead at 2
MPC of metal in water. This protein plays an impattrole in maintaining the osmotic pressure in
the blood and in transporting of a number of suiksta, including amino acids and inorganic ions [9].
Therefore, there becomes clear the increase oftigiafn albumin which under the intoxication and
active proteolysis of tissue proteins and transpoftfree amino acids. The largest growth of allbumi
concentration in the serum of fish is observed utitle influence of copper ions. This phenomenon is
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consistent with the data that albumin carries tm-&xchange fractions of copper, while the slow-
exchange fractions of this metal are transportedzbglobulins [9]. The ability of albumin to bind
calcium ions and magnesium is also well known [#]is possible, that according to the similar
principle of this protein binds other divalent iptisere by reducing their toxicity to the body. De
other hand, the ions of the investigated metals exiybit a stimulating effect on the biosynthedis o
albumin.

Because of intoxication the carp blood serum gloisuindergo certain changes. These proteins
are involved in the transportation of lipids, homae, vitamins, metal ions; form important complexes
of blood coagulation, whilg-globulins fraction contains antibodies of the immausystem. It is
logical to assume that the change of globulindendontent of blood serum leads to the violation of
performance of the described functions by them.

Higher concentrations of ions of the investigateztais in particular caused a slight increase in
the content ofy;-globulin at 2 MPC of metals in water, while thgfraction responded in the same
way to 5 MPC of the investigated metals. Zinc wassidered to be an exception, for the action of
which the reduction of the content of fractioms- anda,—globulins was observed in both cases.
Taking into account that zinc inhibits the activiy certain proteases, the decreaseueglobulins
containing antitrypsin and antichimotrypsin miglat & response of the carp serum protein system to
the increased level of zinc in water. One shousw @dmit the growth of the contentafglobulins
under the effect of copper ions at the concentnatiobS5 MPC, which is consistent with the data [4]
that exactly this fraction contains ceruleoplasmian acute phase protein which actively transports
the ions of copper.

100%
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40% - .
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20% - _— : - .
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Fig. 1. Relative content of carp blood serum preten control groups and under
intoxication (% of total proteins)

Somewhat different dynamics was detected as forctreent off-globulins of carp blood
serum under the influence of ions of the investidanetals. At the level of 2 MPC of metals in water
we have noticed the growth in the total proteinsl dimeir fraction under the effect of ions of
manganese, zinc and lead, and only copper ions keelecing this index. At 5 MPC of metals in
water all of the investigated chemical elementsseduthe reduction gf-globulins content in the
blood serum of fish. Thus more significant deviatidrom the control group were observed due to the
influence of copper ions and lead.

One of the main functions @fglobulins is the transportation of iron ions [4]hieh is part of
haemoglobin structure, and thus participates irptbeesses of oxidation. The decrease of the amount
of this metal in the blood leads to a decreasexifadion processes in the whole organism, which we
observe in the conditions of intoxication when apnhi& ways of energy formation is dominated over
the aerobic.

40 ISSN 2078-2357Hayk. 3an. TepHon. Hau. nea. yH-Ty. Cep. bion., 2019, Ne 2 (76)



BIOXIMIA

Because under the action of ions of the investhateetals the content of-globuling
especially at the concentration of 5 MPC, growsha carp blood serum. With this fraction of
proteins, that contains antibodies, are mainly @iased the protective properties of the body and
therefore it is clear why their number increasegenrintoxication.

A very important diagnostic value has the detertmmaof fish blood serum lipoproteins
content — complexes of proteins and lipids, whase m the process of adaptation of the body of
fish to the environmental conditions is rather gigant. Our studies revealed and g-lipoprotein
fractions: then-fraction accounted for 72-78% of the proteins, Ardfor only 22-28% (Table 2). The
dynamics of changes in these fractions under tfleeimce of ions of metals investigated was also
different. While the number af-lipoproteins in the blood serum of experimentalh fa&t both studied
concentrations of metals in water was increasing,amount of-lipoprotein in contrast, declined.
The only exception was the indicator of the impzidead ions at 2 MPC of metal in water.

The reduction of the content gflipoproteins, that are a low-density lipoproteiadtion, is
probably happening due to the fact, that theseeprdipid complexes are absorbed by tissues and
undergo disintegration in lysosomes [7]. Therefohe, fortified catabolism gf-lipoproteins and the
decrease of their content may be the result ofitbeeased activity of lysosomal enzymes in the
studied tissues of fish under intoxication.

Table 4

Dynamics of the content of lipoproteins in the chipod serum under the influence of heavy metal
ions (%, M+ m, n=5)

Group a- lipoproteins [~ lipoproteins
2 MPC 5 MPC 2 MPC 5 MPC
Control 72,22£0,74 77,631,3 27, 720,74 22,3%#1,3
Manganese 86,18:0,83* 89,3%0,7* 13,820,66* 10,620,7*
Zinc 86,18:0,06* 89,4&1,5* 11,820,07* 10,521,15*
Copper 85,68:1,02* 90,730,7* 14,321,02* 9,2%0,7*
Lead 68,441,227 83,081,88 31,531,27 16,921,88*

Note. * — significant difference compared to the cont®k 0,05

The growth ofa-lipoproteins may be explained by the fact that finégtion is quite easily
formed from very low density lipoproteins and chyliorons the decay of which is accompanied by
the increase in the number of phospholipids, fledeasterol and apolipoproteins [7]. Biosynthesis of
a-lipoproteins takes place in the liver and smalk#tine and the main function of this fraction is to
maintain the transformation processes of lipidsorgside with this the level of high-density
lipoproteins ¢-lipoprotein) in blood serum is an integral indigatf lipoproteins exchange and
characterizes the efficiency of the transport systéunctioning and transformation of lipids in the
body as a whole.

Conclusion

Thus, the study of carp protein system under icttion of its body by heavy metal ions made it
possible to learn the mechanisms of functional hastasis and adaptive responses of fish blood,
which may serve as a prerequisite for identifyifigh® integrated indicators, that point to the key
changes in the organisms of the aquatic environmnagér the extreme conditions.
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B. 3. Kypanm, B. O. Xomenuyx, B. . Busx, H. I'. 3invxoscwvra, B. C. Mapxis

TepHomiabCHKMI HaLlIOHABHUI NIelaroriyHui yHiBepcuTeT iMeHi Bonoanmupa 'Hatioka
Kpemenenpka obnacHa rymasitapHo-Tieiaroriuta akazaemis imeni Tapaca [lleBuenka

BIUIUB IOHIB BAYKKUX METAJIIB HA BMICT BUIKIB TA HYKJIEIHOBUX KMCJIOT
B OPTAHI3MI ITPICHOBO/IHUX PUb

B mocnmimkeHHSIX OAep)KaHO CYKYIHICTh AaHUX, SKI MiATBEPKYIOTh 1 PO3IIUPIOIOTH YSBY IIPO
BXJIUBY POJIb O1JIKOBOTO Ta HYKJIETHOBOTO OOMIHIB Yy MpoIecax JETOKCUKAIl i0HIB BaXKKUX METaiB,
y (dopMmyBaHHI CTiliKOCTI IO HHUX, @ TaKOXX OTPHMaHi Pe3ylbTaTH AAIOTh MOXJIHMBICTH 3AIHCHUTH
KOMITJIEKCHY OLIIHKY 010XiMi4HOI peakiii opranizmy pu0 Ha XpOHiYHY IHTOKCHKAILIIIO.

3a mii miABMINEHUX KOHIICHTpAIliil 10HIB BaYXKKUX METAlliB B TKAHWHAX KOpOMa 301IbIIYEThCS
BMICT HyKJIETHOBHX KHCIOT. binbmioio Mipoto 3pocrtae kinbkict PHK, ocobmuso npu 5 I'/IK metaniB
y Boji. Busienena 3mina cmisigHoriendss PHK/JITHK 3a ail gocnimpxkyBaHHX METAJiB OMOCEPESIKOBAHO
CBITYHUTH MPO HASBHICTH EKCIIPECii TEHOMY, IO OB’ A3aHO i3 010CHHTE30M CIIeIU(IYHUX aJanTUBHUX
01JIKiB, 30KpeMa, MEeTaIIOTIOHETHIB. 3HAYHIMI BiAXUJICHHS BiJf HOPMH CIIOCTEPIrany B MEUiHI Ta KPOBi
pub, MeHmI —y M’ s13ax.

IHTOKCHKALlII OpraHi3My Kopoma iOHaMH BaXKMX METaJiB NPUBOIOUTH, SK MPaBWIO, OO
3pOCTaHHs B HOrO TKaHMHAX 3arajbHOTO BMICTy OinKiB. 30UIbIIEHHS KUTBKOCTI OUMKIB Yy MEdiHII
KOpOIla CBIIYHUTH MPO CHHTE3 y LbOMY OpraHi METalOTiOHEIHIB, SKUH OiNbIIe aKTHBYETHCS 10HAMH
MiZi Ta CBUHLIO 1 MEHIIE — iOHAMM MapraHuio Ta IMHKY. Bwmict OinkiB y ¢pakumisx PHK ta JTHK
Maifke He 3MIHIOETBCS, 10 BKa3ye HA CTA0UIBHICTD HYKIJICONPOTEIMHUX KOMIUIEKCIB TKAHUH KOPOIIa 3a
i 10HIB TOCITIHPKYBAaHUX METAIB.
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BusiBaeHO BHCOKY 4YyT/iHMBicTh OIIKOBOI CHCTEMH CHPOBAaTKM KpPOBI KOpoma 1O MiJBUIIEHOTO
BMICTY 10HIB Ba)XKKHX METaNiB y BOJI, SKa NPOSIBISETHCS Y 301bIICHH] CyMapHOTO BMIiCTy O1NIKiB Ta
3pocTaHHi O1TKOBOro KoedimieHTy 3a Aii BCiX AochiikeHnx mertaniB. Ha piBHI ¢pakuiiHOrO CKIamgy
O1JIKiB CHPOBATKH KPOBI MOMIU€HO 3pOCTaHHS BMICTy ajabOyMiHIB P 000X BUBUECHUX KOHLEHTPALIAX
MeTajJiB y BOAl Ta y-rinoOyminiB npu ix pieai 5 ['JIK. Big3nauena TenaeHuis o 30ibIICHAS BMICTY
0inkiB ¢pakuiid o- Ta B-rnoOyminiB npu 2 ['/IK mertaniB y Boai Ta 3HIKEHHS [IMX MOKAa3HHUKIB IpU 5
I'IK. Bwmict 6inkiB y ¢pakuii 0-TI00yMiHIB, SIK IPaBUIIO, 3HIKYETHCS, 32 BUHATKOM BUMAJKY BILUTUBY
10HIB Mii Ta CBUHIIIO B KimbkocTi 5 ['JIK.

BB miagBHUIIEHNX KOHLEHTPALii AOCHIHKEHUX METaNiB MPUBOIUTH A0 3POCTaHHs KiTBKOCTI
O-JTIOTNPOTEIAIB B CUPOBATI KPOBi KOpOMa Ta A0 3HW)KEHHS BMICTY [-JIMONPOTEiNiB, IO CBIIYUTH
npo nepe0y 0By 3a IHTOKCHKAILlii MEeXaHi3MiB TOMEOCTaTUUHOI PeryJsii piBHS JiMiAiB B KpoBi pud Ta
BUKOPHUCTaHHSI iX B aAalTUBHUX IIPOLECaXx.

Knrouosi crosa: npicnoodni pubu, 6inku, HyK1eiHoGi KUCIOMU, 8ANCKI MEMAIU.
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APPLICATION OF METAL-BINDING CHARACTERISTICS
OF AQUATIC ANIMALSIN THE ASSESSMENT OF COMPLEX
ENVIRONMENTAL POLLUTION

The present study aimed to compare the abilityivadltse mollusks and fish to accumulate some toxic
metals in their tissues in the polluted environmdPdpulations ofDreissena polymorpha, Unio
tumidus and Carassius gibelio in Latvia in Ukraine were investigated. In the hasks from the
polluted reservoirs, the accumulation of Zn, Cu, i€dhe tissues but decrease in metallothioneins
concentration was detected, whereas the fish didparopriate reflect the aquatic quality.

Key words: etallothioneins, bivalve mollusks, fisch, copper, zinc, cadmium, bioindicatson.

Freshwater mollusks are widely distributed in ba#tural and artificial aquatic bodies. They can
serve as bio-indicators of aquatic pollution dughtr ability to accumulate different substanaesrf

the environment [2]. Fish also is usually utilizead bioindicative species because of its major
ecological role in the aquatic food-webs and seifitsitto stressful conditions [5]. The detection of
the accumulation and compartmentalization of taxietals in the tissues of the aquatic animals
represents the valuable part of the exploring eSé¢hanimals in the assessment of environmental
health [2]. Metallothioneins are the ubiquitouslder molecular targets for d-metals, mostly for
cadmium (Cd), zinc (Zn) and copper (Cu). They sawéduffering proteins that keep these metals in
the less toxic form (particularly Cd) and provithe distribution of essential metals Zn and Cu among
the functional proteins of signaling and catalyjdis Therefore, the induction or increased levdls o
the metallothioneins in the organism or separatssué¢s are frequently using to justify metal
exposure. However, according to the long-yearseegpce of the laboratory, the impact of complex
pollution during life history can disturb the acaulative ability of the aquatic animals and their
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metallothioneins towards the toxic metals or tavate their efflux from the organism [5, 6]. These
circumstances can have the serious limitationshierbiological monitoring of pollution by industria
metals in the aquatic environment.

The present study aimed to compare the ability iwhlle mollusks and cyprinid fish to
accumulate in their tissues Zn, Cu, Cd as the comgp® of the industrial pollution and to buffering
them in the metallothioneins in the conditionsedlistic environment. For this study, we selected t
typical areas that are characterized by the comgueixcultural and municipal pollution.

M aterials and methods

The sites in Latvia were represented by the aidifieservoir of Riga hydropower plant (HPP) on the
river Daugava (R-group) in two consequent yearstardristine lake Kanieris (KL, referent site, in
one year). In Ukraine, the areas in the basin efriver Dniester were selected, namely Ternopi lak
(T-group), the reservoir of small Kasperivtci HRfefore and downstream of the dam, Kb and Kd
correspondingly) on the river Seret and the sitastlee small tributary Zhvanchyk (before and
downstream of the dam of micro HPP, Zhb, Zhd cpoadingly). The R- and T-groups were
represented by the bivalve mollusk, zebra muBseissena polymorpha (Pallas, 1771, Bivalvia), Zh
groups were comprised by the swollen river mughgb tumidus (Philipsson, 1788, Bivalvia), and
the Kb and Kd groups included both. tumidus (Kbm, Kdm groups) and fish prussian carp
Carassius gibelio (Bloch, 1782, Cyprinidae) (Kbf, Kdf groups). Addmally, the fish from the
Ternopil market was examined (Kf).

For the analysis of the metals in the tissuesstkéndividuals ofU. tumidus or C. auratus or
six pools of the soft tissues B polymorpha (from at least five specimens each) in each groeye
dissected. For the metallothionein chromatograptigsue samples from five individuals of
experimental group were pooled in aliquot quantifhe concentration of Cu, Zn and Cd was
measured in the samples of the tissues and pohlateeof metallothionein-containing fractions after
the size-exclusion chromatography. The metal canggon was analyzed by atomic absorption
spectrophotometry against certified standards #fidigesting of samples. Cu and Zn concentration
was analysed on spectrometer C-115, (“Lomo”, Riyssiad Cd, on graphite furnace atomic
absorption spectrometer S-600 (“Selmi”, Ukraineuatification of metallothioneins associated
thiols was accomplished spectrophotometrically raftieeir ethanol/chloroform extraction and
incubation with 5,5'-dithio-bis(2-nitrobenzoic agidlhe detailed analysis of the applied methods is
presenting in [3, 4].

Metallothionein analyses were carried out in tdate for three independent samples, and metal
measurements in the tissue were carried out isE@ximens. Results were expressed as mean + SD.
Shapiro-Wilk test was used for the assessment ohaldy. Data were analyzed with parametric
Student’s t-test significant at p < 0.05. Stat#ticalculations were performed with Statistica © 8.
and Excel for Windows-2000.

Results and discussion

When the mussels from different sites and in twargevere compared, the lesser level of Zn was
found in the KL specimens, whereas the level ofrZthe gonads in the Kbm group and the level of
Cu in the digestive gland in this group where grsta{Table 1, 2). The lower Cd concentration was
found in the digestive gland in Kdm group. In ather groups levels of these metals were similar. In
fish, the concentrations of metals in the tissuesawot different between the sites, and only ¢lvell

of Cd was lower in the Kdf group (Table 3).

Table 1
Concentration of metals in the total soft tissud3.@olymorpha from three reservoirs in Latvia and Ukraine
KL R T R
Metal / Groups
September, 2017 y October, 2018 y

Zn, ugxgt FW 106.4+4.38 131.4+13.0 219,4+40.1 158.4+45.8
Cu, pugxg FW 1.61+0.50 1.67+0.23 0.80+0.27 0.85+0.26
Cd, pgxg FW 1.49+0.18 1.51+0.46 4.06+2.16 2.64+0.74"
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In Tables 1, 2, 3, data presented as mean + SD)(NHBe letters are the same, this indicates
that the values do not differ significantiy £ 0.05)

Table 2

Concentration of metals in the tissuedJotumidus from four sites in Ukraine in summer, 2017

Metal / Groups

Digestive gland

Znb Zhd Kbm Kdm
Zn, ugxg' DW 633.5+68.3 562.3+54.6 548.3+48.2 533.3+91.7
Cu, ugxg DW 13.83+2.40 12.13+4.00 20.23+2.4@ 20.04+2.33
Cd, pgxg DW 6.21+1.4G 6.07+0.8F 7.42+1.8C° 1.79+0.38
Gonads
Zn, pgxgt FW 87.1+20.F 91.99+6.5 117.9+3.9 75.0+38.0
Cu, ugxg FW 1.93+0.04 2.92+1.09 2.26+0.36' 2.47+0.13
Cd, ugxg FW 1.07+0.07F 1.02+0.07 0.96+0.17 1.1+0.17
Table 3

Concentration of metals (M+SD, n=6), metallothionassociated metals (M, % of total metal in the
tissue) and thiols (M+SD, n=6) in the hepatopane. auratus from the Kasperivtci reservoir

Parameter / tissue metallothioneins
Groups Kf Kbf Kdf Kf Kbf Kdf
7n xg-1 EW 369.5+ 352.3+ 58.6 55.6
+ Hg*g 387.0437.6  47.9 207  63.3(16.4%) (15.9%)  (15.7%)
4.12+ 5.50+ 4.69+ 1.19 1.22
Cu, ugxg-1 FW
Ha=g 0.97 1.66' 095  1.24(30.1%) (21.6%)  (26.0%)
2.46+ 2.44+ 1.40+ 0.06
Cd, ugxg-1 FW 0.57 0.54 018 006 (2.4%) (2.5%)  0.07 (5%)
MT-SH, nmol SH 449 .4+ 494 5+ 221.5+
groupsxg-1 FW 111.F 70.9 85.7

The assessment of the chromatographic profilestAhdpectra of the metallothioneins from
all studied groups of animals demonstrated thelaiityi of their molecular weight and spectral
features (Fig.). Among the metals in the compaositaf metallothioneins in the mollusks, the
concentration of Zn was decreased in the order:R&L>Kd groups (Tabl. 4). The concentrations
of Cu and Cd in the metallothioneins of mollusksreveimilar in all groups. In the fish, we did not
find differences between two groups for the levehetals in the metallothioneins (Tabl. 3). The
level of metallothionein associated thiols (MT-SiH)the mussels was about 8 times higher in the
swollen mussel than in the zebra mussel (probabéytd the tissue specific location). In each group
of comparison, the level of the SH groups in methlbneins was lesser in the most polluted aréa: 1.
and 3.4 times in T compare to R and Kbm compatédim groups correspondingly. However, in the
fish the opposite relation was shown: the leveMd-SH was 2.4 times greater in the Kbf than Kdf
group.

Table4
Metals and thiols in the metallothioneins of bivawollusks in September, 2017
Parameter / Groups D. polymorpha U. tumidus
KL R Kbm Kdm
Zn. pgxgt FW 51.8+3.F 60.845.3 91.9+2.7 40.8+1.7
Cu. pgxg' FW 1.21+0.16 1.07+0.07 1.26+0.0F 1.17+0.14
Cd. pgxg FW 0.21+0.01 0.21+0.02 0.13+0.03 0.16+0.02
MT-SH, nmol SH 25.6+9.8 34.9+14.2 209.6+37.6 713.2:74.7
groupsxg FW
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Hence, the examined mollusks are more sensitive ttha fish to metal accumulation in their
tissues depending on the local site, even in tlogrmgghically close related areas. However, their
metallothioneins are highly vulnerable to the oxwia reflecting the pressure of common mixed
pollution in the artificial reservoirs. The parpeition of metallothioneins in the oxidative stress
response can be the reason for their SH groupgtitepland was demonstrated for the mollusks from
the Ternopil lake earlier [3,6]. These data refl¢élcat the bivalve mollusks can be valuable
bioindicative organisms for the toxic metals andtal press of the mixed pollution, whereas thh fis
has not such properties.
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Fig. The elution profiles on Sephadex G-50 of thermustaxtract (a,c,e) and UV-
spectra of metallothionein-contained peak (b,ddyrf the soft tissues @. polymorpha
(A,B), digestive gland of). tumidus (c,d) and hepatopancreas@fauratus (e,f) from
the different sites in Latvia and Ukraine.

This work has been granted by the Ministry of Ediecaand Science of Ukraine to Oksana
Stoliar (Projects M/70-2017; M/35-2018 and 132BY a8tate Education DevelopmeniAgency of
Latvia to Gunta Springe (Project LV-UA/2016/5). Thathors are grateful to the Director of the
National Nature Park Dniester Canyon Mr. Mykhaylkigiuk for his assistance in the sampling in
the Kasperivtcy area, and to PhD St Oksana Homyth®technical assistance in the trial.
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B. B. Xoma, JI. JI. ' namuwuna, B. B. Mapmuniox, FO. C. Papox, /[. O3oxiuc, I. Koxopime,
A. Cryoorca, I'. X. Cnpunoice, O. B. Cmonsp

TepHOMiNBCHKUI HALlIOHATLHUH IearoriuHuii yHiBepcuteT iMeHi B. 'HaTioka , TepHomiib
TepHOMiNbCHKUI HAIlIOHATLHUN MeTMIHUN yHiBepcuTeT iMeHi I. 'opbaueBcrkoro, TepHomiIb
JlaTBilichkuit yHiBepcuret, Pura

KOHLIEHTPALIIA METAJIIB Y TKAHUHAX TA METAJIOTIOHEIHAX BOJJTHUX TBAPUH
B IHJIUKAILIl KOMIUVIEKCHOT'O 3ABPYIHEHHS JOBKIJLJIS

[IpicHOBOAHI MONIOCKH Ta PHOM CIIy>KaTh TPAAUIIHUMU Oi0oiHAMKATOpaMu 3a0pyAHEHHS BOJ 3aBASKH iX
3IATHOCTI HAKOMHMYYBAaTH Pi3HI PEYOBMHU Ta iX YyTIMBOCTI A0 CTpecy. MeTaloTioOHEeiHH € BU3HAHHMHU
OiomMapkepaMu TOKCUYHOCTI MerTaniB. OJHAaK BIUIMB KOMIUIEKCHOTO 3a0pyJHEHHS MOXKE IMOPYIIyBaTH
aKyMyJTIOBAJIbHY 3[JaTHICTh BOJHUX TBapHH Ta iX METANOTIOHETHIB. MeTa IIbOro TOCIIIKCHHS — MOPIBHITH
3[IATHICTh JBOCTYJIKOBUX MOJIOCKIB Ta KOPOIOBHX PHO HAKOIMMYYBATH y CBOiX TKAHMHAX AESKI TOKCHYHI
METaJ Il IPOMHUCIOBOTO IOXO/DKEHHS Ta 3B S3yBaTW iX y METaJOTiOHETHAX 33 yMOB KOMILIEKCHOTO
3a0pyJHEHHS HAaBKOJMUIIHLOTO cepemoBumia. s mporo Oyiao BigiOpaHO TPy JBOCTYJIKOBHUX MOJIOCKIB
Dreissena polymorpha, Unio tumidus kapacs Carassius gibeliaa minsHkax, moB’ s3aHuX 3 TisUTbHICTIO
rigpoenexrpocrantiiii (['EC) y Jlatsii Ta Ykpaiui. Jocmimkeno y Jlatsii Bogocxosuiie Pusskoi TEC (R-
rpyna), 3anosigHe o3epo Kanbepic (KL); B VYkpaini TepHominbchke o3epo (T-rpyma), BOIOCXOBHUIIE
Kacnepisuiscekoi TEC (Buie i Hmkde 3a Tewiero gam6u, Kb ta Kd BigmosigHo) Ta AiIsSHKM Ha pidii
Keanuuk (mo i micast rpedai TEC 3a teuiero, Jb, Jdeianosinno). R- 1 T-rpynu Gymu npencrasieni D.
polymorpharpynu Zh cknapanucs 3 U. tumidus,a rpynu Kb i Kd Brirouanu six U. tumidus (pymu Kbm,
Kdm), tak i C. gibelio ¢pynu Kbf, Kdf). O6crexennio mimisras takox kapack, NpuaOaHuil Ha PUHKY
(Kf). Haiimenmmii BmicT Zn BusiieHuii y 3paskax KL, Toxi sk piBens Zn y ronagax ta CU B TpaBHiii
3ano3i y rpymi Kbm —mnaiiBuinuii. Halimenuia konuentpauis Cd BusiBieHa y tpaBHiit 3ano3i rpymu Kdm. YV
pubi KOHIIEHTpAIIisI METANIIB Y TKAHHHAX OyJia OHAKOBOIO Y BCiX rpymnax, 3a BuHsTkoM piBas Cd.VY ckmani
METaJOTIOHEHIB MOJIOCKIB KOHUEeHTpauist Zn 3uikyBamacs y psaai: Kb> R> KL> Kd rpymm, a
konueHtpauii Cuta Cd Oynu o1HAKOBUMH y BCiX rpymnax. Bmict —SHrpyn MeTanoTioHeiHIB y MOJTIOCKIB
KOXKHOTO BHy OyB HaliMeHIUM y 3abpynHeniit micuesocti (y 1,9— 3,4pasu). lns pub Oynu otpumani
OPOTWIICKHI pe3yiapTaTH. BinTak, IBOCTYIKOBI MOJIOCKA MOXYTh OYTH LIHHHMH Oi10IHIUKATOpaMH SK
MiIBUIIICHOTO BMICTY TOKCHYHHX METAJiB, TaK i BIUIMBY KOMIUIEKCHOTO 3a0pyIHEHHsS, TOAl sSK puba He
BUSIBHJIA TAKUX O3HAK.

Kmouoei crosa. memanomioneinu, 060CmyaKko8i MOaOCKU; puba; Kynpym; YuHK, Kaomitl; 6ioiHoukayis.

Hamiiinuia 30.04.2019.
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BMICT ®OCPDOJIIIIIB Y TKAHUHAX KOPOIIA JIYCKATOI'O
(CYPRINUS CARPIO L.) 3A JIIi HATPIA
JAYPUICYJb®ATBMICHOI'O TA BE3®OCPATHOI'O
CUHTETUYHHUX MHUIOYHNX 3ACOFIB

Hocnimkeno 3MiHd BMIicTy QocdomininiB y 3s10pax, MO3Ky, MEUiHII Ta CKEJIETHUX M s3aX KOporma
ayckaroro (Cyprinus carpio L.) 3a gii HaTpiii naypuicynsgarBmicHoro Ta 0Oe3docdarHoro
CHHTETHYHHX MHIOUMX 3aco0iB. BusiBieHo HeogHO3HauHy 3MiHy BMICTy MOKa3HHKIB 3a Aii
TOKCHKaHTiB, 00yMOBIICHHX O€3MOCEPEAHbOI0 Ji€I0 MOBEPXHEBO-aKTUBHUX PEUYOBHH Ha MeTa0oIi3M
TiApoOiOHTIB, MO MO3HAYAETHCS HA JIIIITHOMY OOMiHi.

Kniouosi cnosa: xopon, ocghoniniou, cxenemui m’a3u, 320pa, nevinHka, Mo30K, CUHMEMUYHI Muloui 3acoou,
NOBEPXHEBO-AKMUBHI PEUOGUHU.

3pocTaHHs aHTPOMIYHOTO BIUIMBY Ha BOJHE CEPENOBHIIE 3aroCTPHIIO MPOOJIEeMYy BHKMBaHHSI
rigpoOioHTIB y cTpecoBHX yMoBax. Bimomo, mo BiAmoBiab opraHiaMy Ha [il0 TOKCHKAaHTY €
pe3yJIbTaToOM B3a€EMOJIIT IBOX IMPOIECIB — IOIIKO/DKEHHS (IeCTpyKIis) Ta 3axucty (KoMmIeHcaTopHa
ananrtanis) [1]. Ix cniBBijHOIEHHS NEBHOI MipOK BH3HA4a€ PiBeHb HEGE3NEYHOCTI BOJHOTO
cepemoBuma a1 puO. HuHi TpicHOBOIHI €KOCHMCTEMH 3a3HAIOTh HPOTPECyloHOoro 3a0pyIaHEHHS
cnonykamu docdopy.

3pocTaHHs iX KOHLEHTpauii y BOJI MPHU3BOJAUTH IO HAAMIPHOTO aKyMyJIOBAaHHS iX BOJHHUMHU
OpraHi3aMamMH Ta MOpyIIeHHs (i3i0J0r0-010XiMIYHUX TIporeciB y rinpoOioHTiB [1, 4]. 30inblieHHs
BMicTy (ocopy y BOIHOMY CEpEIOBHIII MOXKE CIPUYMHUTH HOTO HAKONMYEHHS B TKaHWHax puo i
CIIPHUATH PO3BUTKY TOKCUYHOTO edexty [10].

[MoBepxueBo-aktuBHiI peuoBuHH ([TAP) crpustoTh iHTEHCHBHIIIIA Mirpamili i TpaHciIoKamii
XIMIYHUX 3a0pymHioBaviB (BaXKKUX METalliB, MiHEpalIbHUX JOOPWB, TECTHUIM/IIB), BILIHBAIOTH HA
TOKCHYHICTh IHIIMX XIMIYHHMX CHOJYK, MarOTh CEHCHOiTi3yloui BIACTHUBOCTI, CHIABHO 3 I1HIIMMHU
XIMIYHIMH PEYOBHHAMH HABKOJMIIHBOTO CEPEIOBUINA MOXKYTh 3MiHIOBAaTH iMyHOO10JIOT14HUH CTATyC
OpraHi3My JIIOJWHH.

EdexTBHIM MexaHI3MOM 0OMEKEHHSI HAAXOHKEHHS TOKCHUKAHTIB B OpraHi3M TiApOOIOHTIB €
CTPYKTYpHi miepeOymoBu Giomoriunux MemOpan [3]. Jlimigu, 1m0 € OJHUM 3 OCHOBHHX KOMITOHCHTIB
O0iomemOpaH, BIUIMBAIOTh Ha iX HPOHUKHICTH, OEpyTh y4acThb y TMepenadi HEPBOBOTO IMITYIbCY,
CTBOPIOIOTh MDKKIITUHHI KOHTAaKTH, BHKOHYIOTH (YHKLIi BTOPHHHHX MECEH/KEpIB y Mepenadi
CHTHAJIB y KITITHHY [6].

Came TOMYy OCOOJIMBHI iHTEpeC BHKIMKAE BHUBYCHHS OCOOIMBOCTEH OOMiHYy Ta BMICTY
IHIUBITyalbHUX KJAciB JIMIAIB y TKaHUHAX Kopoma syckatoro (Cyprinus carpio L.) sk omHoro 3
OCHOBHHX TPOMHMCIIOBHX BHIIB MPiCHUX BOAOIM [7]. Buxonsuu i3 3a3Ha4eHOr0, MeTOI0 PodoTH OyIio
nocmikenHst BBy IIAP pisHoi ximiunoi OynmoBu Ha BMicT ¢ocomimigiB CKENEeTHUX M’ s3iB,
NIEYiHKH, 3510€p Ta MO3KY KOPOIIOBHX pHO.

MarepiaJ i MeTOIH T0CTiTKEHD

Hocmimkenns 3piiicHioBanu y sucronaai-rpyani 2017p. B mabopatopii ekosoriynoi Oioximii
HamionansHoro yHiBepcutery «UepHiriBcbkuii koneriym» imeni T. I'. llleBueHka.

OO0’ exkToM pocnimkeHHs: ciyryBaB kopon Jyckaruii (Cyprinus carpio L.). [ns pobGoru
BUKOpUCTaHO 15 ocoOuH pub, skux BimOHpamu 3 mpupoaHOI Bomoimu (3uMyBanbHUiI cTaBok BAT
«YepHiriBpudrocm»). Maca pub komuamack B Mexax 250-300r. YmpomoBk ychoro mepiomay
JOCHIKeHb 3I1MCHIOBAIM KOHTPOJIb TiAPOXIMIYHOTO pexXuMy. BMIiCT KHCHIO KoNMBaBcs y Mexax 9,6—
12,5mr/am>; pH — 7,4-8,4AonuHuii; BMiCT aMOHiaKy — 0,014 mr/mv°. Ili yMOBM He BUKIMKAIH
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PO3BHUTKY B OpraHi3Mi KOpoma rinokcii, rinepkamnsii, rinotepmii. 3riiHo 3 JaHUMH iXTiONATOIOTIYHUX
CIOCTEepeXKeHb pHUO, HAIIKipHUX 30yJHHUKIB MapasUTHYHUX XBOpoO He BusBIEHO. CTPIYKOBHX
napasuTiB TAaKOX He 3a()iKCOBaHO.

Hocmign 3 BUBUEHHsSI BIUIMBY KceHOOioTHKIB mpoBogmwian B 200J1iTpoBuX axBapiymax 3
Bi/ICTOSIHOIO BOJIOIIPOBIZHOO BOJIOIO, Y AKi pub po3MilryBamy 3 po3paxyHKy 1 exsemruisp na 40 am°
Bonu. TemmepaTypy BOAM BUTPUMYBaJIH OJU3BKOIO 0 TEMIIEpaTypu MPUPOAHBOTO cepepoBHIa, +8—
10°C BignoBimHo. KOHIIEHTpAIi0 JOCTIKYBaHUX KCEHOOIOTHUKIB CTBOPIOBANIM IUISXOM BHECCHHS
po3paxyHkoBux Kinbkocteir 70%Boro mopomky 6e3¢ochaTHOr0o CHHTETHYHOTO MHIOUOTO 3aco0y
(BCM3) ta naypuicynb(haTBMiCHOr0 CHHTETUYHOTO MUFOYOTO 3aco0y (JICM3).

JocmipkeHHs] TpOBOAMIM 3 AOTPUMAHHSAM BUMOT MiXHApOAHUX NPHHLUMUMIB | elbCiHCHKOT
JieKJIapailii mpo ryMaHHE CTaBJICHHS 10 TBapuH [8].

Jlimigu ekcTparyBald [OJABaHHAM JIO TOMOICHATy XJIOPO(POPM-METAHOJIOBOI CyMmimn Yy
cmiBBigHomeHHi 2:13a metogom ®oiya [5]. HeninigHi 1OMIMIKK 3 €KCTPAKTy BUAAISIIA BiAMUBaHHIM
1%-8um pozunnom KCI.

Bumict QocdomininiB y TKaHMHAX pPO3PAaxOBYBaJM 3a KUIBKICTIO BHSBICHOTO B HHUX
HeopraHiuHoro pochopy Metonom Dicke-Cybdappoy crektpodoTomerpuuHo [9].

CraructuuHa oOpoOKa OTpHMAaHUX JAHHX 3/iMCHEHa 3 BHKOPUCTaHHsAM mporpamu «Excel»3
nakety «MicrosoftOffice—2003».

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpEeHHS

3a pe3ynbTaTaMu  JIOCHi/PKCHHS BCTAHOBJICHO, 10 HAWBUINA KOHIEHTpamlis Qocdomimimis
CIIOCTEpIraeThes B nevinii kopona (puc. 1).

14
12 T -
10 —
3 . M KoHTpoAnb
6 ____E Hatpin naypuncynbdart
4 - —— M BCM3
2 . I
0 -
MeyiHKa Bini m'asu

Puc. 1.Bwmict dochopy y mimigax nmediHky Ta Oinmux M’ 1318 koporna 3a aii I[TAP,
r/L[M3(Mim, n=5)

[lig miero Hatpito maypuicyibdary BMicT ¢ocdoininmigie B meuiHmi 3meHmmBes 3 7,61+0,34
r/L[MSy pubd KOHTPOIBHOI TPYITH JI0 5,55+0,12r/am°, a nix giero BCM?3 nokasuuk 3pic mo 12,61+0,50
r/nv® (BianoBinso Ha 65%). locimkenns Gimux M’ A3iB MOKA3a10, IO 3a Jii HATpiil TaypuiIcyabhary
BMicT Qocdomiminis y Tkamuui 36inemmBes 1o 3,01+0,05r/nm° HOpIBHAHO 3 TakMM y TBApHH
KOHTPOJBHOI TPYNH, 1€ BUSBUIU 2,41+0,07c/mv3, a 3a nii BCM3 36inbmmses 1o 12,6010, 10/,

Hani npo BMmicT ¢docdomimigiB y Mo3Ky Ta 3s10pax kopoma 3a nii mocmimkyBanux IIAP
300pakeHO Ha pHc. 2.

Bumict docdonininis B Mo3Ky Kopoma 3a Aii naypuicyibdary Hatpito 3pic Bix 2,02+0,05r/am°
y TBapHH KOHTpONbHOI rpymu 10 3,02%0,07r/nm° y pu6, mo nepeGysamu 3a aii [IAP, a B 3s6pax
3HU3UBCA OO MHOKAa3HUKA 3,0110,051"/le3 MOPIBHSHO 3 KOHTPOJIEM 7,6110,091"/;[M3. [Ipu anamisi
BMicTy ¢ocdomimiaiB 3a Aii Ha opranizm kopona bCM3 crnocrepirany miIBUILEHHs MMOKa3HUKA B
MO3KY Oijbllle, HiXK y 2 pa3u, a caMe 3 2,04+0,04r/mv° 10 5,85+0,07r/am> Ta He3HAUHE 3MEHIIEHHS
TMOKA3HUKIB y 340pax IOPIBHSHO 3 NMOKA3HHUKOM y PUO KOHTPONbHOI rpymu 3 7,61+0,08/nm° no
7,50+0,080/nv°.
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B KoHTponb

B HaTpilt naypuncynbdat

BCM3

O B, N W b U1 O N ©

Mo3ok 3a6pa

Puc. 2. Buict docdopy mimimiB y Mo3Ky Ta 3s6pax koporma 3a xii [IAP, r/am’(M+m, n=5)

Y 3s10pax TOMi4eHO IiCTOTHE 3MEHIICHHS BMicTy ¢ocdomimiaie 3a il  HaTpii
naypuicynbgparemicHoro ITAP, 1mo NoscHIOETECS MOKIMBUMH NepeOynoBaMU KIITHHHAX MeMOpaH
1€l TKaHWHH [T HIBETIOBAHHS 3rYOHOTO BIUIMBY TOKCHKAHTIB, IO MOXKYThb MPOHHMKATH B OpraHi3m
yepes 3s10pa.

Ipwm nii crpec-thakTopiB cepenoBuina y pub akTUBI3yIOThCs nporiecu okucHeHHs niminiB ([10JI)
[13], HeniIKOHTPOIbHE MOCUIICHHS SIKUX € IPUYMHOI0 0araTboX 3aXBOPIOBaHb [1].

MoskHa TPUITYCTHTH, IO 3MIHH BMICTY (ocQomimigiB 00yMOBJICHI K 0e3M0CEPEAHBOI0 Ti€I0
TOKCHUKAHTy Ha iX MeTa0omi3M, Tak | MoOimi3amiero mynmy BinnoBigHux dochomimiaiz 3 MeTow
CTPYKTYpHHX TepeOynoB JimigHoro Oimapy B HampsMKy npotuaii nmponukHeHHio [TAP. HasBai B
miteparypi (akTH mpo Te, IO IHTEHCHBHICTh cuHTE3y ¢ocdomnimiais, a, BiAMOBIAHO, i iX BMICT B
TKaHHUHAX, TAKOX MOXe OyTH CBOEPIJHMM 3aXMCTOM KJIITHH OpraHi3My BiJ NMPOHUKHEHHS yepe3 ix
MeMOpaHy TOKCHKAHTIB nuiixoM ii yminbHeHHs [10]. Takum ymHOM, KibKiCTh (ocdomimiaiB y
JOCTIKYBAaHMX TKaHWMHAX puO 3a JOCHIKEHOTO piBHSA HaTpiil JaypuicynbdaTy CyTTEBO
3HIKYBAJIACS SIK y MEUiHIi, TaK 1 B 310pax. O4eBUAHO, pEUOBHHA 3MEHIIYE BMICT JIMigiB y IEUiHI Ta
3s10pax Kopoma, MOKJIMBO, BUKJIMKAE 3MiHy MeTabonisMy. MokHa MPUIYCTHTH, IO 38 TOKCHYHOTO
BIuuBy [IAP akTuBHiImIE (QYHKIIOHYIOTH METaOOJIUHI CHCTEMH, LI0 BHKOPHCTOBYIOTH JIMIAH B
cyOcTpaTHOMY 3a0€3MeUeHHI HePreTHYHHX MPOLECIB Oprani3my pHoO.

BucHoBkH

3a eKkcHnepuMEHTAIILHOIO BHECEHHsS JNaypwicyibdaTy Ta 0e3docdaTHOro CHHTETHYHOTO MHUIOYOTO
3aco0y y BOAY akBapiyMiB y BCiX JOCHI[)KyBaHMX TKaHWHaX KOpoma BigOyBalOTHCS 3MiHH BMICTY
¢docomnimigis. [Ipu 3acTocyBanHi naypuicynsgaTa cnocTepirain 30inbienHs BMicty docdomimigis y
MO3KY Ta 01TuX M’ f3ax Ta X 3MEHILIEHHS y TIeUiHIi i 390pax.

Haiiznaunimi kinbkicHi 3MiHK BMicTy (ocdomimiIiB crocTepiraiyd B MO3Ky Ta OlTHX M’ si3ax 3a
noii  6e3docaTHOrO CHHTETHUHOrO MHIOYOro 3acoOy. HalimMeHmni KibKiCHI 3MiHM  BMICTY
¢docdomnimigiB BusBieHi y 310pax kopomna. loxo aii naypuncynsgaTy, TO coctepiraeMo HaiOiIbII
KUTBKICHI 3MiHHM BMicTy (ocdomiimiaiB B mediHni Ta OJM3bKi 3MiHM 3Ha4eHb BMIicTy ¢ocdomimiaiB y
0imux M’ A3ax, MO3KY Ta 310pa Kopora.
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CONTENT OF PHOSPHOLIPIDES IN CARP BY SURFACTORY AIVE SUBSTANCES

The biological laws of adaptation of fish to thdiae of surfactants are studied. Changes in the
content of phospholipids in the gills, brain, livend skeletal muscle of the scaly carp (Cyprinus
carpio L.) under the influence of sodium laurylfaté and nonphosphate synthetic detergent have
been studied.
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Ambiguous mediated changes in indicators were ifiedtunder the action of toxicants. Such
changes can be caused by both the direct acticurédctants on the body of hydrobionts and the
peculiar restructuring of the lipid bichar in thieegttion of counteracting the influence of toxicant

With the experimental introduction of sodium lausylifate-containing synthetic detergent and
non-phosphate synthetic detergent into aquariurenyvaehanges in the activity of phospholipids occur
in all test tissues of the carp.

When applying lauryl sulfate, we observe almostarm effect on all investigated fabrics.

With the tendency to increase, we observe indisatothe brain and white muscles, but with a
tendency to decrease in the liver and gills.

As for the effect of lauryl sulfate on the tissues observe the greatest importance in the liver
tissues and uniform effect on the white muscleinbaad gills of the carp.

Key words: carp, phospholipids, skeletal musclés gliver, brain, sodium lauryl sulfate, synthetietergents,
surfactants.
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AJIEJIBHUM MTOJIIMOP®I3M CUCTEMHU HLA Y XBOPHUX
HA XPOHIYHY MIEJIOITHY JIEMKEMIIO 3 e13a2 ta el4a2
TPAHCKPUIITAMU 'EHA BCR/ABL1

Jns mocnmimKeHHs acoliaTUBHOTO B3a€MO3B’ 3Ky MONIMOpGHHUX BapiaHTiB reHiB cucremu HLA 3
THIAMH TpaHCKpuNTiB xuMepHoro reHa BCR/ABL1 y xBopux Ha XpOHIYHY MI€JNOINHY JEHKEMiro
(XMJI) obcrexeno 87 mamientiB 3 XMJI, ski BigpisHsutucs tpanckpuntamu rena BCR/ABLL: 42
naieHTH 3 TpaHckpuntoM el3a2 Tta 45 mamientiB 3 TpaHckpuntoM el4a2. IlpoananizoBaHO
NOUIMPEHICTh AJIENbHUX BapiaHTiB TE€HIB TOJOBHOTO KOMIUIEKCY TiCTOCYMICHOCTI JIOAMHHU 1
o0uncieHo KoeilieHTH acoUiaTHBHOTO 3B’ SI3KY 3 PH3MKOM BUHHKHEHHS 3aXBOPIOBAHHS 3aJI€KHO Bif
HOCIHCTBa IEBHUX TUIIIB TPAaHCKpHUITIB XuMepHoro rena BCR/ABL1.

Bupineni 0e3yMOBHI Mapkepu miiBUIIEHOTO pu3nky po3Butky XMJI (HLA-DRB1*11) i
Mapkepu pe3ucTeHTHocTi 1o po3BuTky XMJI (HLA-4*03). V naumientiB 3 tpaHckpuntoM el3a2
yacrorn aneneid HLA-4*03, HLA-4*68, HLA-B*08, HLA-B*15, HLA-B*40, HLA-DRB1*04 Ta
DQB1*06 Oynm Biporimno 3umwxenumu, a HLA-DRB1*12 ta DRB1*11 Oynu mniaBuiueHi y
MOPIBHSHHI 31 310poBUMHU ocobamu. Yactoru aneneir HLA-4* 03, HLA-4*11, HLA-B*08, HLA-B* 14,
HLA-B*40, HLA-DRB1*04 ta DQB1*03 Oynu BiporizHo 3HMXeHi, a yactoTa aneinst HLA-DRB1*11
Oyna BiporifHO MigBHUINEHA Yy MALI€HTIB 3 TpaHCKpUNTOM e¢l4a? MopiBHIHO 3i 3JOPOBUMH OCOOAMHU.
TakuMm YMHOM I1HAMBiNyaldbHUH aHani3 XxBopux Ha XMJl 3a HasBHICTIO KOMIUIEKCY XHUMEPHHX
npoteiniB e13a2 ta el4a2 ta aneneit HLA cBiguuTh npo aguTUBHUIA €EKT CyMiCHOCTI HOCIicTBa IIMX
MOJIEKYJISIPHUX CTPYKTYp LIOAO PU3UKY po3BUTKY XMJI.

Knrouoei cnoea: xpowiuna mienoiona netikemis, mpanckpunmu ecena BCRIABL, anenvnuii nonimopgizm,
cucmemu HLA.

XponiyHa wMienoigHa ueiikemis (XMJI) — me wienompoiniepaTuBHE 3aXBOPIOBAHHS, SIKE
XapaKTepU3yeTbCs IMiABUIICHOIO MpOJi)epaliclo €IeMEHTIB T'paHyJIONUTApHOI JIAHKM TeMOIOE3y.
Cepen ycix neiikemiii 1 yactka cranoButh 20% [1]. PozBurok XMJI moB’s3yl0Th 3 MOSBOIO B
croBOypoBiil kimiTuHi Tpanciokamii 1(9;22)(934;911.2)mo mpu3BOIUTh 0 YTBOPEHHS XUMEPHOTO
rena BCR/ABL1 [2]. 3anexno Bin micus sokanizamii po3puBy, y reni BCR moxinBe yTBOpeHHS
JeKiTbKOX BapiaHTiB TpaHckpunTiB rena BCR/ABLL, cepen skux HaWOUIbII TOMIMPSHUMH €
tpanckpunt el3a2 (b2a2) ra elda2 (b3a2) [3]. V pesymprari migBHIICHOI THPO3WHKIHA3HOI
aktuBHOCTI Oinka BCR/ABLL 30inburyeThes nmpodtipepaTiBHa aKTHBHICTh KJIITHH Ta MPHTHIYYETHCS
aronTo3, 3MEHIIY€EThCS 3aJICKHICTh KIIITHH BiJl HUTOKIHIB Ta 3HIKYETHCS KIITUHHA anaresis [4].

Y cy4acHUX IOCHIIKCHHSAX BHSIBICHO, IO B OaraThbOX IpoLecax iHimiamii # po3BUTKY
3MI0AKICHUX 3aXBOPIOBaHb O€3MOCEpeAHI0 y4yacTh OepyTb MOJEKYJIH [JIIKONPOTEiHIB KIITUHHOT
HOBEPXHi, SKi KOIYIOThCS TeHaMU HalOL1bII moiMopdHoi cuctemu moauan HLA (Human Leycocyte
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Antigens) [5]. 3 ormsagy Ha pizHomaHiTTS (yHKUOid HLA-cuctemu (ydacte y posmizHaBaHHI
Yy)KOPIZIHOTO aHTUTeHy, WOr0 Mpe3eHTalii, MDKKIITHHHIA B3a€MOJIT), 3p03yMisIo, IO MOPYLICHHS
OyIb-IKOTO 3 IIMX MEXaHI3MIB 3J]aTHE ICTOTHO MOCIAOWTH IMYHOJIOTIYHWI HArJIsA] ¥ 1HIMIFOBATH
pO3BUTOK XBopoOu [6, 7]. Peectpaliiss HeraTMBHOTO 3B'I3Ky 3aXBOPIOBaHHS 3 MEBHUM reHom HLA
BKa3ye Ha MigBUILEHY 3AaTHICTb Mojekynmun HLA 1o 3B'sI3yBaHHS aHTHI€Ha 1 3HIDKCHHS PUBHKY
PO3BUTKY XBOPOOM y KOHKPETHOTO iHmWBina. HaTtomicTh, mo3utmBHa acoriaris reHa HLA i3
3aXBOPIOBaHHSAM BeJ€ /A0 HEMPOAYKTUBHOTO 3B'A3yBaHHA LMMHU MojekyilamMu HLA anturenHoro
HeNTH/a, IMyHHOI apEeaKTUBHOCTI 1 MiZIBUIIIEHOTO PH3HKY PO3BUTKY 3aXBOproBaHHs [8, 9].

OTxe, popMyBaHHS KIIHIYHOTO CTAaTyCy IHAMBINY BU3HAYAETHCS ACKIIBKOMA MEXaHi3MaMH, 10
B3a€EMOJIIIOTh, CEpeA SKUX € TOosBa coMaTtudHoi Mmytanii (xumepHoro rena BCR/ABLL) Ta
noximopdizsm HLA-cuctemu, 10 CBITYMTH MPO BHCOKUM CTYMIHb 3ay4e€HOCTI B MEXaHi3Max
(hopMyBaHHS TATOJIOTIYHOTO MPOILECY IMYHOJOTIYHOI KOMIIOHEHTH Ha PIBHI JaHUX TE€HETHYHHX
cUCTeM Ta OOYMOBJIOE aKTyalbHICTh BHMBYCHHS B3A€EMOJIl  MOJEKYISIPHO-TEHETUYHUX 1
IMYHOTECHETUYHUX JAECTEPMiHAHT.

Mertoto pobotu Oyno AOCHIIHKEHHS acOLiaTHBHOTO B3a€MO3B’S3KY MOJIMOpPGHHUX BapiaHTiB
reHiB cucremu HLA 3 tumamm tpanckpuntiB xumepHoro rena BCR/ABL1 y xBopux Ha XpOHIYHY
Mi€NoiTHy JIeHKeMiTo.

MarepiaJ i MeTOIH TOCTiTKEHD

[MpoBeneno oOctexeHHs 87 MAlLli€HTIB 13 XPOHIYHOI MI€NOiIHOI JeiikeMieclo (46 xiHok Ta 41
4oJI0BiK) BikoM BiJ 18 1o 65 pokiB Ha MOMEHT BCTaHOBICHHS JiarHo3y (y cepenupomy 41,17+12,89
pokiB). [TamienTiB Oyno BimiOpaHo i3 rpynu xBopux Ha XMJI, ski nmepeOyBaiy mix HarasIoM abo Ha
KOHCYJIbTATUBHOMY TPHAOMI Yy BiAiJICHHI pafiamiifHol oOHKoremaroyorii 1 TpaHCIJIaHTalil
CTOBOYPOBHX KJIITHH [HCTHTYTY KIiHIYHOT pagionorii HamionanbHOTro HayKOBOTO LIEHTPY palialiiftHol
meaunuad B nepiog 3 2001mo 2017pp. Ycei manienty Haganu iHGOPMOBaHY 3roly HA BUKOPHUCTaHHS
ix Oiomarepiany Ans IOCHiKEHHA. 3a KOHTPOJNBHY rpymy Oyia obOpana momymsiuis 150 oci6
(reHeTMYHa CTPYKTypa 3a TEHHHM IpeacTaBHUITBOM aieneid HLA-cucremm), siKi MEIIKalOTh B
LentpansHOoMy TeHo-TeorpadiyHOMY perioHi Ykpainu.

MornekynspHO-TeHETUYHE JOCTIUKeHHsT Tuiy TpaHckpunta reHa BCR/ABL1 mpoBomuiu
METOJIOM SIKiCHOI 3BOPOTHBOTPAHCKPHIITa3HOI ToNiMepa3Hol nanioroBoi peakuii (3T-ITJIP).
3araneHy PHK ognepxyBamu 3 KIiTHH mHepueprUuHOi KpoBi HUIAXOM (HEeHOI-XJI0po(hOpMEHHOT
EKCTPaKIlii, MPENuMiTaiii i30MpPONaHOJIOM Ta BIMHBKH B €TAaHOJI 3a 3araJlbHOI0 METOJIHMKOI0
XomunHcbkoro [10]. Jlns 3BOpOTHOI TpaHCKPUIILIT BUKOPUCTOBYBaJIM T'eKcaMepHi mpaiimepu i M-
MuLV peBeprazy (FermentasJlatsis). Pexxumu iHkyOamii BiamoBifanu pekoMeHIAIisM (GipMu-
BupoOHuka. ['HizgoBy 3T-ITJIP npoBoamiu 3 npaiimepamu 1o rena BCR/ABL1 p210 y BinmoBinHOCTI 3
IPOTOKOJIOM, PeKOMEHI0BaHNM €Bporneichkoro nporpamoio BIOMED-1 «/locmimkenHs: MiHIMaTbHOT
pe3uayanbHOi XBOPOOH NPH TOCTPUX JICHKEMisX: MIKHApOJHA CTaHJApTH3alis 1 KIiHIYHA OIIHKa».
[JIP-iponyxkT BisyanizyBanu y 2% arapo3sHomy remi [11].

ImyHoTeHeTHYHHHE cTaTyc omiHroBanu 3a cucrtemoio HLA. Bupminenns JHK npoogunm 3
KITHH nepudepuyHoi kpoBi peareHtamu Protrans DNA Box 500 Himewuwnna) BiInoBigHO 10
iHCTpyKUili BuUpoOHHMKa. ImeHTH(ikamio aneabHOro MmoiiMopgi3My TE€HIB TOJIOBHOTO KOMIUIEKCY
ricrocymicuocti (HLA-A, B, C, DRB1, DQAL, DQB1) 3 po3ainbpHOI0 31aTHICTIO Ha piBHI rpym HLA-
anereld NPOBOAMIM METOAOM TMOJIIMEpa3HOi JIAHLIOTOBOI peakmii 3 CHKBEHC-CHeuu(iYHIMHU
npaiimepamu (Single Specific Primer-Polymerase Chain ReactiBGR-SSP)i3 BukopucTaHHsIM
HabopiB Protrans.

CraTUCTHYHMHA aHaji3 pe3yJbTaTiB IOCHIIKEHHS IMYHOTCHETHYHOTO CTaTyCy IPOBOIWIN
METOIaMH MaTeMaTH4YHOI CTaTHCTHKH, SIKI BUKOPUCTOBYIOTHCS B KIIHIYHIA iMyHOTreHeTwui. s
BUBUCHUX IapaMeTpPiB PO3paxoBYBaJM BIIHOCHI KoedillieHTH acoriatuBHUX 3B's3kiB (relative risk
(RR)) i cryminp iX JOCTOBIPHOCTI 3 BUKOPHCTAHHSIM KOMITTOTEPHOI MPOTrpaMH iMyHOT€HETUYHOTO
MOHITOPHHTY 3 METOI0 (OpPMYyBaHHS TPyl pHU3UKY 3 peawi3alii TeHEeTHYHOI CXHIBHOCTI A0
OHKOT'€MaTOJIOTIYHHUX 3aXBOPIOBAHb.
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PesynabTaTH gocaiIKeHb TAa iX 00roBOpeHHs

Ipynryrounce Ha npunymensi, mo HLA-monexkymy, 3mathi 10 B3aemonii 3 riopugaumu ela2 abo/ta
elda2nentiuaamu, TOBUHHI aCOLIIOBATUCA 31 CXHIBHICTIO Ta/abo PE3UCTEHTHICTIO 10 po3BUTKY XMJI,
Oymo mocmimkeHo mommupeHicts HLA-ameneit B nBox rpymax xBopux Ha XMJI, sKi BiApi3HAIHCH
tpanckpuntamu reHa BCR/ABL1: 42 mamientn 3 tpanckpuntoMm €l3a2 ta 45 mamiedtiB 3
tpauckpuntoM el4a2 (tabm. 1, tabim. 2).

Tabauys 1

Iommpenicts HLA-aseneit y xsopux Ha XMJI-HociiB Tpanckpunrta el3a2rena BCR/ABLL a
KOHTPOJILHOIO TPYIIOIO0 3/TOPOBUX 0Ci0

. ;I:)}I;ii KoHnTpoasHa I;(;Z%g{lg?; BiPOFi,Z[HiCEB
HLA- anemi (n=42) rpyma (n=150) pusixy (RR) pos6ixkHocTeidt (p)
A* 03 0,023 0,190 0,26 <0,005
A* 68 0,015 0,030 0,34 <0,025
B* 08 0,023 0,110 0,42 <0,05
B* 15 0,015 0,050 0,28 <0,005
B* 40 0,023 0,110 0,42 <0,05
DRB1*04 0,025 0,120 0,36 < 0,05
DRB1*11 0,210 0,090 4,57 < 0,05
DRB1*12 0,192 0,080 4,94 < 0,05
DQB1*06 0,023 0,190 0,26 <0,005

Tabnuys 2

[Mommpenicte HLA-aneneii y xBopux Ha XMJI-HociiB Tpanckpunta el4a2rena BCR/ABLL Ta
KOHTPOJBHOIO TPYIOI0 3A0POBHUX OCi0

. )53%}1;?41 KonTponbaa I;;id;ggg: BiI.)OFi,HHiC}‘L
HLA- anemi (n=45) rpymna (n=150) pusuky (RR) po36ixuocTeii (p)
A* 03 0,031 0,190 0,25 <0,005
A*11 0,015 0,050 0,48 <0,05
B* 08 0,021 0,110 0,37 <0,05
B* 14 0,015 0,070 0,31 < 0,05
B* 40 0,021 0,110 0,37 <0,05
DRB1*04 0,025 0,120 0,37 < 0,05
DRB1*11 0,232 0,090 5,24 < 0,025
DQB1*03 0,062 0,280 0,34 < 0,025
IlopiBusmeauii  aHanizs HLA-reHOTHIIOBOT XapakTepucTWKH XBopuxX Ha XMJI — HOCIiB

riopuaaux TpaHckpuntiB €l3a2abo el4a2 —rta KOHTPOJIBHOI I'PYNH 3J0POBHX OCIO CBIIYMTH IIPO
XapaKTepHI O0COOJIMBOCTI IOMIMPEHOCTI i30iaboBaHMX ajenedd redie A, B, DRB1, DQB1l vy
JIOCTI/DKYBaHUX Ipymnax. Y HociiB TpaHckpunta el3a2 mist rena HLA-4 Oyia BiporiiHo 3HMKEHA
KoHmenTparis aneapHux rpyn HLA-4*03 ta -4*68 (RR=0,26, p<0,005ra RR=0,34, p<0,025,
BIITIOBIZHO) MOPIBHSAHO 3 KOHTPOJBHOIO Tpymoro. Taka cama TEHAEHINS MPOCTEKYEThCS i B TPYyII
HociiB TpauckpumnTa b3a2. Omnax, pasoMm 3 aneiapHO0 Tpymo0 HLA-A*03 mporekTHBHY (PYHKIIIO
BUKOHYE anenbHa rpyma HLA-4*11 (RR=0,25, p<0,005a RR=0,48, p<0,05%sixamosigHo).

AHani3z posnominy crenudivyaux ckiagHukiB reHa HLA-B y rpymax xopux Ha XMJI 3
PI3HEMH TPaHCKPUNTAMHU TIOPIBHSIHO 3 KOHTPOJBHOIO TPYIOI0 BUSBHB BIPOTiAHE 3HIKEHHS
npezcraBaunTea anenpanx rpyn HLA-B*08 (RR=0,42, p<0,07a RR=0,37, p<0,0®iamosigno) ta
HLA-B*40 (RR=0,42, p<0,05a RR=0,37, p<0,0Bixmosiauo). Ha BigMiny Bix rpymnu HociiB el3a2-
TPAHCKPUIITA, sSKa XapaKTEpH3yBalacs BUCOKMM KOEQIIIEHTOM acoIliarii 3 pe3UCTEHTHICTIO IO
possutky XMJI ms anensnoi rpymu HLA-B* 15 (RR=0,28, p<0,005%kBopi Hocii b3a2-rpanckpurnra
MaJi 3HIKeHy Kounenrparito HLA-B* 14 (RR=0,31 p<0,05).
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VY reni HLA-DRB1 cepen HOCIIB MaTONOTIYHUX TPAHCKPUITIB BIpOTiIHI BiIMIHHOCTI B 4acTOTi
30iry MOpIiBHSHO 3 KOHTpOJIeM Bij3HaueHuM Juis anenbHux rpyn HLA-DRB1*11 (RR=4,57, p<0,05),
HLA-DRB1*12 (RR=4,94, p<0,05) xBopux HociiB el3a2TpaHCKpHITa, a TAKOX alelb-iIHIyKTOp
posButky XMJI — HLA-DRB1*11 (RR=5,24, p<0,025y rpyni xBopux HOCiiB e14a2TpaHCKpPUITY.
AnensHa Tpyna HLA-DRB1*04 (RR=0,36 p<0,05ta RR=0,37, p<0,03iamnoBinHo) 3ycTpivyaerbcs
BipOTiiHO piamie B 000X rpymnax nopiBHsHO i3 koHTposeM. [msa reniB HLA-C, HLA-DQA1 ta HLA-
DQB1 He BcTaHOBIECHI acoliaTWBHI 3B’S3kM 3 BHHUKHEHHAM XMJl y HociiB pi3HHX THIIIB
NAaTOJIOTIYHUX TPAHCKPHUIITIB. Y MpeAcTaBHULTBI anensHuxX rpyn reaa HLA-DQB1 BiporinHo 3HMKEHa
konuentpais HLA-DQB1*03 (0,097mpotu 0,280y xontpoai) Ta HLA-DQB1*06 (0,023nporu 0,119
y KOHTpOJi) y HOCIiB TpaHckpunty el3a2. Biporigno piame 3ycrpivanacs anenbHa rpyma HLA-
DQB1*03 (0,062mpotu 0,280y KOHTPOII) Y XBOPHUX OMO3UTHOT IPYITH MOPiBHSHHS.

BucHoBku

OTxe, Ha OCHOBI aHaNmi3y HOMIMPEHOCTI aneneld cucremMun HLA y XBopux Ha XpOHIUHY Mi€JOigHY
JeiikeMito 1 o0unciieHH] KoedilieHTa acouiaTUBHOTO 3B’ 53Ky 3 PU3MKOM BUHUKHEHHSI 3aXBOPIOBAHHS,
BUAUICHI Oe3yMOBHI Mapkepu HiABUIIeHOro pu3uKy po3BuTky XMJI: HLA-DRB1*11 i mapkepu
pe3ucTeHTHOCTI A0 po3BUTKY XMJI-anem HLA-4*03.

VY manienTiB 3 Tpanckpuntom el3a2 yacroru aneneir HLA-4* 03, HLA-4*68, HLA-B*08, HLA-
B*15, HLA-B*40, HLA-DRB1*04 ma DQB1*06 6ymnu Biporinno 3umxennmu, a HLA-DRB1*12 ta
DRB1*11 —niaBuiieHi y NOPiBHSHHI 31 3I0POBUMH 0CO0aMH.

Yactotn aneneit HLA-4*03, HLA-4*11, HLA-B*08, HLA-B*14, HLA-B*40, HLA-DRB1*04
ma DQB1*03 6ynu BiporinHo 3HmKeHi, a yactora ajens HLA-DRB1*11 Gyna BiporigHo miaBHIIeHA
y MamieHTiB 3 TpaHcKkpunToM el4a2 mopiBHSIHO i3 310POBUMHU 0COOAMH.

[HauBinyansHUN aHaJi3 XBOPHX 32 HAsIBHICTIO KOMILIEKCY XUMepHHX HpoTeiHiB e13a2 ta el4a2
ta anened HLA cBiguuTh mpo aguTuBHUI €(EeKT HasBHOCTI IUX MOJEKYJSIPHHX CTPYKTYp LIOAO
pusuky posutky XMJL. IlinBumena nasBHicTh HOciiictBa HLA-DRB1*11 ta 3HM>XEHe HOCIHCTBO
HLA-4*03, Oyno xapakTepHUM IJisi 000X TPAHCKPHIITIB, IO CBIIYHTH HPO CIiIbHE CHPSMYBaHHS
MEXaHi3MiB peaizalii TeHeTHYHOI CXWJIBHOCTI 0 3aXBOpIOBaHHA, a0 (GopMyBaHHS MPOTEKTHBHOI
(hyHKIIT HAa OCHOBI TeHepalil MyXJIHH-cHenu(igHol MUTOTOKCHUYHOI T-KIIITHHHOI BIAMOBII, SK
nepeyMOBH eNliMiHanii maTonoriyHoro Oinka mpu B3aemonii HLA-monekyn 3 el3a2abo/ra eld4a2
nentuaaMu. lleil QakT CBiAYMTP NPO MOXKJIMBICTE HASBHOCTI B3a€EMOIIOB SI3aHUX MEXaHI3MiB
(hopMyBaHHS 3aXBOPIOBAHHSI Ha PiBHI LIMX T€HETUYHUX CUCTEM i OKPECIIIOE MOXKIIMBOCTI PO3IMINPEHHS
CHEKTPY TeHETUYHUX YMHHHUKIB MPOrHO3y BHHUKHEHHS 1 Mepediry 3aXBOpIOBaHHS, L0 B KiHIEBOMY
pe3ybTaTi CIPUATUME ONTUMI3alli] Teparii XpoOHIYHUX MieJonpotidepaTUBIX 3aXBOPIOBAHb.
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ALLELIC POLYMORPHISM OF THE HLA SYSTEM IN PATIENTSWITH CHRONIC
MYELOGENOUS LEUKEMIA WITH E13A2 AND E14A2 TRANSCRIPS OF THE BCR

/ ABL1 GENE

To study the associative relation of polymorphicAdgene variants and BCR/ABL1 transcript types
in patients with chronic myeloid leukemia (CML) &ML patients were examined. 42 patients had
el3a2 BCR/ABL1 transcript and 45 patients had 2B@R/ABL1 transcript. The prevalence of the
genes allelic variants of major histocompatibiligpmplex was analyzed and the association
coefficients for the disease risk depending onpilesence of certain types of BCR/ABL1 transcripts
were calculated.

Unconditional markers of increased risk of CML (HIDRB1*11) and markers of resistance to
CML (HLA-A*03) were highlighted. The allele frequeies of HLA-A*03, HLA-A*68, HLA-B*08,
HLA-B*15, HLA-B*40, HLA-DRB1*04, DQB1*06 were sigrficantly reduced and allele frequencies
of HLA-DRB1*12 and DRB1*11 were increased in patemith the e13a2 transcript compared to
healthy people. The allele frequencies of HLA-A*Q3l_.A-A*11, HLA-B*08, HLA-B*14, HLA-
B*40, HLA-DRB1*04 and DQB1* 03 were significantlyeduced and the allele frequency of HLA-
DRB1*11 was significantly increased in patientshnél4a2 transcript compared to healthy persons.
Thus, the individual analysis of the complex ofidusproteins el3a2 and el4a2 and HLA alleles in
CML patients could indicate the additive effect bbth molecular structures joint carrier for CML
developing risk.

Key words: chronic myeloid leukemia, BCR/ABL1 transcripts, allelic polymorphism, HLA systems.
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JAUHAMIKA BMICTY HITPO'EHOBMICHUX CITIOJIYK
YTIAPOEKOCUCTEMAX PIYOK ITPUIT'ATH TA TYPIA

JocnipkeHo BMICT HITPOr€HOBMICHUX CIIONYK Y BoAil pidok [Ipum’ site Ta Typist BonuHcpkoi obnacti B
Ppi3Hi ce30HHU POKyY. 31iliCHEHA eKOJIOTiYHa OLiHKa SKOCTi Bogu p. Typist Ta p. [Ipum’ stb.

Kniouosi crosa: amiax, Himpamu, 6000UMU, MOKCUYHICMb, AKICMb 600U, KAME2OPI.

CroronHi OinpuricTe pidok YKpaiHu 3arajoM Ta BonmHChkoi 007acTi 30kpema, y TOMYy 4McHi i
p- Typis ta p. [Ipun’ sa1h, € 3a0pyIHEHUMH YHACTiAOK HEJAOCTATHOCTI MPUPOJOOXOPOHHHX 3aXOJiB B
yMOBax aHTPONOTE€HHOTO THCKY, IO CIOPHYMHEHUH 3a0pyAHEHHSM BOAM MPOMHCIOBUMH,
KOMYHaJbHHMHU CTIYHUMH BOAAMH, 3apPOCTaHHSM pycia, IBITIHHAM BOAH TOLIO.

B ocranni poku, 3okpema y 2012p., 2015p., 2016p., y 3acobax macoBoi iHpopmaii
OOroBOPIOBAINCH THTAHHS OO IMOTIPIICHHS EKOJIOTIYHOTO CTaHy OCHOBHOI BOJHOI apTtepii
Kogenbcrkoro paitony p. Typii Ta moa0 BUABICHHS pKeped ii 3a0pyaneHHs. Ha croroguimHii geHp
HaifrocTpimoio npobiemoro p. Typii € moBciogHE MOPYIIEHHS i HEJOTPUMAaHHS BOAOOXOPOHHOTO
peXuMy B HaceleHHMX NyHKTax ii OaceiiHy, 30okpema B M. KoBemb. Tak, cepen wmictsH Kosens
MOUIMPEHOI0 MPAKTHKOIO CTao 3a0pyIHEHHS BOJOWM CTOKaMU BijJ MPUBATHUX JoMorocnogapcts. e
OJTHIEI0 MPUYHHOIO MOTIPIIEHHS T1IPOJIOTIYHOTO Ta €KOoJoriyHoro crany piuku y 2015-2016Gp. €
BIUIMB KJIIMaTHYHUX UYWHHHUKIB. BHCOKI TEMIEpaTypud NOBITPS BIITKY Ta AediuWT omanis, IO
copMyBau HU3BKY (32 PIBHAMH Ta BUTpaTaMH BOJM) JIITHIO MEKEHb, SIKa CHPUYMHMIIA OOMUTIHHS,
HIUTEHE 3apOCTaHHs OYepeTOM pycia, (popMyBaHHS AIJSTHOK CTOS401 BOAW Ta UBITIHHA Bomu. Tpeba
TaKOXX BIJI3HAYMTH, IO YNPOJOBXK KUIBKOX POKiB mocminb y p. Typis ¢ikcyBamuck paktu mMacoBoi
3arubeni pubu yimitky. ToMy eKkojoriyHa OIiHKa SKOCTI BOJU Ha CHOTO/IHI € aKTyallbHA 1 BaXKITUBA JIIS
HPUPOJOOXOPOHHUX 3axoxaiB B Oaceiini /Ininpa [12]. IIpupomHrMH KOMIIOHEHTaMH Ta BOJHOYAC
3a0pyIHUKaMH BOJHUX CHCTEM € HITPOICHOBMICHI CIIONIYKH, OpH IEPEBHLICHHI MPUPOTHUX
KOHIICHTpAIIIH SKUX BTpadaeThcs OaixaHc Mik (izionoriyHuM Ta TOKCHYHHUM BILIHBOM [9]. Cromyku
Hitporeny (amoHiid, HITpaTH) YTBOPIOIOTBCS y BOAI B pe3yJabTaTi Oi0XIMIYHOTO PO3KJIAJAaHHS i
OKHCJICHHSl OPraHiYHUX 3alMIIKIB NMPUPOJHOTO TOXOMKEHHS, a TaKOX MOTPAIUISIOTh y PiuKH Ta
BOJIOWMH 31 CTIYHUMH BogaMu. Bucoki koHueHTpanii Hitporeny aMoHiiHOTO HaifyacTimie xapakTepHi
Uil OONOTHUX BOJA 1 MOXYTh CBITUMTH TPO CBiKe (ekanbHe 3a0pyIOHEHHS BOAHOTO 00’ €KTa.
[ligBumieni KOHUEHTpalii HIiTpaTiB y BOIAI € HACHiAKOM 3a0pyIHEHHS BOJIOWMH MPOMHCIOBO-
NoOyTOBUMH CTIYHUMH BOJAMH 1 CTOKaMH 3 CUILCHKOT'OCHOAApPCHKUX MOuiB. HeopraHiui cromyku
Hitporeny 3a BHCOKOTrO iX BMICTYy y BOJI MOXYTh BHKJIUKATH OTPYEHHS TiAPOOIOHTIB, MPUIOMY
HaMEHIIOI0 TOKCHYHICTIO XapaKTepU3YIOThCs HITpaTH. BOHM € KiHLIEBUM MPOAYKTOM MiHepaii3alii
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OpPraHiYHUX PEUOBHH i 1X HasBHICTH y BOAl BKa3ye Ha 3aKiHYEHHS IIbOTO MPOLECY Ta CBIAYUTH MPO
JaBHICTh 3a0pyJHEHHS BOJM OPraHIYHUMH PEUYOBHHAMH [2].

MarepiaJ i MeTOaM A0CTiTIZKEHb

OO0’ exTamMu moCTiIKeHb Oyja Mirpalist HiITpOreéHOBMICHHX CIIONYK B eKocucTeMax pidok [lpum sTh i
Typist Bonuracekoi obaacti. Binbip mpo® Boau NmpoBOAMIH 3 MOBEPXHEBOI'O TOPH3OHTY BOAOIM IIO
cepenuni piuku Ha rmbOuHi 0,5-0,7M 3a J0MOMOrON IUIACTHKOBHX NPOOOBITOIPHUKIB 00 €MOM
1 av®. I1s DOCIiIKEHHs. BMICTY Y BOJIi HITPOT€HOBMICHHX CIIOIYK 3pa3KH BinOupan B 5-T pisHuX
miciax piuku Typist (puc. 1)

Puc. 1. Kaprocxema gocmipkyBanoi tepuropii p. Typii: 1 —novarok cena [l utuns; 2 —
Oinst OyniBenb; 3 —Ous WIsHKy; 4 —61ns Bogonoro; 5 —Micne BnaaiaHs p. Typii B p.
IMpurn’ ste (Macmrad 1:100000).

Jnis gocmimpKeHHs. BMICTY y BOAI HITPOT€HOBMICHHX CIIOJIYK 3pa3KH BiIOMpaii B S5-TH pi3HUX
Micix piuku [pur’ sate (puc. 2).

Puc. 2. Kaprocxema gocnimkyBanoi reputopii p. [Ipur’ sti: 1 —mouatok p. [lpun’ sth; 2
— Oinst Tosoky; 3 —61ns Boonoro; 4 —6ins OyxaiBenb; 5 —kinens cena {utuab
(Macmrra6 1:100000).
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Bwmict HiTpariB y BOAI piYOK AOCHIKYBaHUX TEPUTOPi BH3HAYAIM KOJIOPUMETPHUYHO 3
(beHonAnCYNB(OKHUCIOTO0 3 YTBOPSHHSIM HITPOBMICHOTO (PEHOITY KOBTOTO KOJIBOPY [8] mpu 1oBKHUHI
xwn 520HM. Bwmict amoHi0 Bu3HaYamu (OTOMETPHYHHM METOIOM 3a SKICHOIO PEaKIiel 3
peaktuBoMm Heccnepa [8, 11]npu noBxuni xBuii 420HM.

CTaTI/ICTI/I‘-IHe OHpaLI}OBaHHSI JaHUX BZ[ifICHIOBaHH 3a JOIIOMOT' OO naKeTy HpI/IKJ'IaI[HI/IX r[porpaM
Statistica 5.5 Microsoft Office Excel 2010.

Pe3yabTaTi A0CaiIKeHb Ta IX 00roBOpeHHS

Cnonyku HiTporeHy icTOTHO MOTipUIyIOTh OPraHOJICNTHYHI BIacTHBOCTI Boau [1, 4]. YV moBepXHEBUX
BOJIaX BOHH 3HAXOJATHCS y PO3UNHEHOMY, KOJIOITHOMY Ta 3Ba’KEHOMY CTaHi i IiJi BIUINBOM 0araTtbox
(i3uKO-XiMIYHUX Ta 610XIMIYHUX YUHHUKIB IEPEXOASATH 3 OAHOTO CTaHy B iHIINH.

Cepennsi KOHLIEHTpalis 3araqpHoro HiTporeHy B mMpHpOJHHX BOAaX KOJMBAETHCS B 3HAUYHHUX
MeKax 1 3aJeKUTh BiJl TPOPHOCTI BOJHOrO O0'€KTa: A ONIrOTPOPHHUX 3MIHIOETHCS 3BHYAMHO B
mexkax 0,30, 7mr/am>, st ME30TPOPHUX — 0,7-1,3vr/nm°, st eBTPO(hHUX — 0,8-2,Qur/mm>.

Hitporen amoHiiiHMI — OIMH 3 HAHBAXKJIMBIIINX OIOTEHHUX €IEMEHTIB POCIUHHUX, TBAPUHHUX
OpraHi3MiB Ta MiKpOOpPTaHi3MiB, SIKHH BiAirpae BaJIMBY poiib y QYHKIIOHYBaHHI BOIHUX €KOCHCTEM
[10].

V piuni Ipun’ aTe MidiMasbHi 3HaueHHs BMicTy NH,;" BpooBsk 1oCHikeHHs criocTepiranu y
tpasHi (0,024mr/n), makcumanbHi —y yepsHi (0,1766mr/1) (puc. 3).

VY piumi Typist MiHiManpHe 3HA4YEeHHS BMICTY HITPOT€HY aMOHIHHOTO CIIOCTEpiralid y 4YepBHi
(0,025mr/11), makcumanbHe —y cepni (2,991mr/m). Crtia 3a3Ha4uTH, MO 3MiHK KoHueHTpanii NH, y
BOJIi, 30KpeMa MpH 3a0pyAHEHHI BOJIOWM MPOMHCIOBUMH CTIYHHMHU BOJaMH YH arpOCTOKamH, He
BinOyBalOTbCsl O€3CHiTHO JUISI EKOCHCTEMH. 3MEHIICHHS MoOKe OYTH NpPUYHMHOIO TOTipIICHHS
KUTTENISUIBHOCTI aepOOHUX MIKpOOPraHi3MiB, POCIMHHUX OpPraHi3MiB TOBILI BOJIHW, a 30UIbILEHHS,
0c00JIMBO B MOEJHAHHI 3 MiABUILEHHAM BMicTy (hocdarti, Beae 0 CIJIECKY PO3BUTKY CHHBO-3EJICHHX
BOJIOPOCTEH 31 3CYBOM piBHOBAru y BOJHIN eKOCHCTeMI B Oik mporeciB eBTpudikamii [11, 13.
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KBITEHL TPABEHGL YEPBEHE CEPIIEHL

Puc. 3.BuMict fioHy aMOHIIO Y BOJIi piuoK BoIMHCHKOT 00J1aCTi BOPOAOBK KBITHA—CEPITHS
2018p. (Mxm; n=5)

[IpucyTHIicTh HITpaTiB y MOBEPXHEBHUX BOJAX OB’ si3aHa i3 MpolecaMu HITpUQiKarii aMoOHIHHNX
HOHIB B MPHUCYTHOCTI KHUCHIO, aTMOC(EpPHMMH ONajaMH, CTIYHUMH BOJAaMH Ta 3MHBOM i3
CLIbCHKOTOCTIOIAPCHKHX YTi/b.

Sk BiJIoMO, OCHOBHI MPOIIECH, IO MPU3BOASITH 10 3HWKCHHS KOHIICHTpAIlil HITpaTiB — NOTpeOn
¢itormtankTony Ta AeHiTpugikyroui OakTepii, koTpi 3a aediuuty O, BUKOPHUCTOBYIOTH KHCEHB
HITPATIB LIl OKUCIICHHS OPTaHIYHUX peYoBUH [3].
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Hitpatn € kiHIEeBMM NpOAYKTOM MiHepami3amii opraHiyHMX pedoBuH. HasBHICTH iX y Bomi
BKa3ye Ha 3aKiHYCHHS LIbOTO MPOLECY Ta CBIMYUTH MPO NABHICTH 3a0pyAHEHHs] BOIU OpPraHIYHUMHU
peyoBuHamMH [5]. Y MOBepXHEBHX BOJaxX HITPATH 3HAXOAATHCS B po34HHEHiH Gopmi [6].

KoHIeHTpallist HITpaTiB y MOBEPXHEBHUX BOJAX CXWIJIbHA JI0 CE30HHUX KOJIMBAaHb. MiHIMaJlbHA Y
BereTaliifHuil mepiof], 301IbIIYETHCSI BOCEHH 1 I0CSTa€ MAKCUMYMY B3MMKY, KOJU IIPH MiHIMalbHOMY
CHOXMBaHHI HITPOreHy BiAOyBaeTbCs PO3KIAAAaHHS OPraHIYHUX PEUOBHMH 1 TMepexil HITPOreHy 3
opra”iyHux (popM y MiHepabHi [7].

KifpKicTh HITpaTiB y MOBEPXHEBUX BOJAX, SK IPABHJIO, HEBEIHMKA. [ OJIOBHUM JDKEPEIOM iX
HAJIXO/DKEHHS € TPYHTOBHH MIap, y SIKOMY HITpaTH HAKONUYYKOThCS SIK BHACTIIOK HPUPOIHUX
NPOIIECiB, TaK i BHACIIOK BHECEHHS a30THUX JOOPUB.

MiHimManbeHi 3HA4YeHHS BMICTY HITpaTiB AOCHIIKYBaHMX BOJHHMX 00 €KTIB CHOCTEpiraim y
tpaBHi (p. Typis — 0,552 mr/n, p. Ilpurm'ste — 0,604 mr/m) (mowaTok BereTamiiHOTO CE30HY),
MakcuMmanbHi — y kBiTHI (p. Typis — 1,486 mr/n, p. Ilpum’'sate 1,580 mr/m). Takoxx HEBHUCOKI
KOHIICHTpaIlii HiTpaTiB crioctepiranuck y cepnHi (p. Typis — 0,664mr/n, p. [Tpun’ ste — 0,634wmr/1)
(npyra ¢as3a Bererauii) (puc. 4)
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KBITEHb TPABEHDb YEPBEHb CEPIEHBb

Puc. 4. BmicT HiTpaTiB y BoAi piuok BonrHchK01 00611acTi BIPOIOBK KBITHSI-CEPITHS
2018p. (Mtm; n=5)

Otxe, y piukax Ilpwm ate Ta Typis BMICT HITpaTiB 301IBIIYETHCS HABECHI, IO, OYCBUIHO,
MOB’S13aHO 3 TMIaBOJKOBMMH BOJAaMH 3 BOA0300piB. Y INTHIH Tiepiol KOHIICHTpAIliS HITPaTiB
3QIMIIAETHCS HEBUCOKOIO BHACIIIOK aKTHBHOT 1X aCHMIJIATIIT BOJHOIO POCTHHHICTIO.

BucHoBkn

Ce3oHHA IMHAMIKa BMICTY HITPOTCHOBMICHHX CIOJIYK y Bomi pidok Ilpum’ site Ta Typis BommHChKOT
obmacti Mae KONWBAIBHHM XapakTep. 3pOCTaHHS BMICTy aMoHiiiHoro HiTtporeny, iMoBipHO,
OB’ SI3aHO 13 3HUKCHHSIM KOHIICHTpAIlll KUCHIO BHACIIIOK €BTpOdiKaIlii BOAOHMHU.

3rifHO  eKOJIOTiYHO1 Kiacudikarlii sSKOCTI TOBEPXHEBHX BOJ YKpaiHm 3a Tpodo-
canpoO6ioaoriuHUMK  (€KOJIOr0-CaHITApHIMHK) KPHUTEPisMU 110 BMicTy HiTporeny aMOHIHHOTO piukn
Typiss Ta Ilpurn’ sate Hamexxkats 10 Il kareropii (mo6pi, mMe3oeBTpodHi) 1o BMicty HiTpatiB mgo I
Kareropii (eBTpodHi, 3a10BIIbHI).
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THE DYNAMIC OF THE CONTENT OF NITROGEN CONTAINING CMPOUNDS IN THE
HYDROEKOSYSTEMS OF THE PRIPIAT RIVER AND THE TURIRIVER

Nowadays, most of the rivers of Ukraine in genesad the Volyn region in particular are
contaminated with ordinary human negligence, asirenmental measures are not sufficiently
implemented. The Turia and the Pripiat River argoahn exception. In recent years, they have
undergone considerable anthropogenic pressure,hwbsused water pollution with industrial,
municipal wastewater, deterioration of water gyaldvergrowth of the bed, flowering of water, etc.
In this regard, the assessment of water qualigxiszmely important.

Inorganic nitrogen compounds (ammonium and nitjadées characterized by high biological
activity. They determine the trophic state and prtiity of reservoirs.

It should be noted that an increase in the conagatr of nitrogen-containing compounds leads
to a burst of development of blue-green algae witbhift of equilibrium in the aquatic ecosystem
towards eutrophication process.

The concentrations and the peculiarities of théngpand summer redistribution of inorganic
nitrogen compounds in the water of the Pripiat dudia Rivers are investigated. An indicative
tropho-saprobiological evaluation of the statughefhydro-ecosystems was conducted.

The results obtained provide a theoretical andnsifie basis for establishing the regulatory
factors that determine the content of Nitrogen (amitnm and nitrate) compounds in the water of the
Pripiat and Turia rivers. The identified features de used in the development of recommendations
for the development of biomonitoring methods fodiforecosystems.

Targeted environmental assessment of the wateintyjul the Pripiat and Turia Rivers is
carried out.

Key words. ammonia, nitrates, toxicity, water quality, eutrophication, category.
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EKOJIOI'TA TA CEPEJOBUIIE3HABCTBO SIK HAYKH
I CHEIHIAJIBHOCTI

[IpoanamnizoBano TeHAEHLII PO3BUTKY HAyKOBO-METONOJOTIYHOI i HaBYaIbHO-METOAMYHOI cdepH,
NIOB’ 13aHOI 3 MPOOJIEMAaTHKOIO MOTJIMONCHHS €KOJIOTIYHUX 3HaHb, eKoJorizanii cep BHPOOHHYOI i
HEBUPOOHHMYOI NisTBHOCTI, 30KpeMa OCBITHBOI rany3i. OKpeciieHi CBiTOBI TEHACHLIT Ta OCHOBHI pUCH
TENEPilIHBFOrO CTaHy B €KOJIOTIYHIH OCBiTi B YKpaiHi. O0TrpyHTOBaHA HEOOXiJHICTH BUXOIY Ha CBITOBI
CTaHIApTH BUBUYEHHA i OLIHKM CTaHy MPUPOAHOTO TOBKULIA 1 JOBKULIA moauHu. Ilokazana cxema
METO/IOJIOTIYHOTO CTPYKTYPYBaHHS i yIOCKOHaJIEHHS HOBOI B YKpaiHi, ajlle caMOJOCTaTHBOI Yy
€BpPOTCHCHKUX KpaiHaxX, cdepu NOCHiIKeHb 1 NPaKTUYHUX 3HAHb — I1HBaHPOHMEHTONOTii abo
cepeloBHILE3HABCTBAa. HaBeaeHo mepenik MNPIOPUTETHUX MOUCHMIUIH i HaOyrrs Qaxy 3a
CreIliayibHICTI0O  «TeXHOJOrii 3aXWCTy HaBKOJUIIHBEOTO cepedoBumia». J[udepenmiamis chep
JOCHIJIKCHHS 1 CTyIiI0BaHHSI 3arajibHOI €KOJIOTi] 1 cepel0BHIIE3HABCTBA NACTh 3MOTY YIOPSAAKYBAaTH U
TOJIMIINTH SKICTh 1 TEMIIM €KOJIOTi3awii CychiibpHOI cBifoMOcTi. BnpoBakeHHs! y BUpOOHUNTBO i11eit
3 TEXHOJIOTiH 3aXUCTY AOBKIJUIS MOJIMIINTD PE3YJbTaTU TisSUTbHOCTI 3aXMCHUKIB TOBKUIIS 1 IPUPOIH,
a TaKOXX CHPUSTHME YAOCKOHAICHHIO (YHAaMEHTAIbHUX €KOJIOTIYHUX AOCIHIKEHb.

Knouosi cnosa: cepedosuwe npupoowne, cepedoguiye aHmMponizosame, 3a0PYOHEHHs, IHEAUPOHMEHMO02Is,
eKo0J102i51, MEeXHOJI02Il.

IIBuakuii mocTyn iHGOPMALIHHOTO CYyCHiJIbCTBA, TEXHIYHMI Mporpec y BHPOOHMUTBI Ta
€KCIOHECHIIabHUN PICT JIIOJACHKOI MOMYJNALi CHOTOIHI CIIOHYKA€ 3aMUCIUTHCA HaJ MEPCHEKTHBOIO
JIIO/ICTBA SIK BCEIUIAHETHOTO SIBUILA. PaHimie rapMoHiiHE €BOJIOLIHE «BMOHTYBaHHS» MPUPOAOIO
npuMatiB 'y Oiocepy HE CHOPHYMHSIIO JKOAHMX TEOJIOTIYHHUX YW CKOJIOTIYHUX 3arpo3 il
CaMOJIOCTaTHhOMY iCHyBaHHIO [1]. Bimomi MiHIMyM YOTHpPH KOCMOTEHHI KaTacTpo(idHi BIUIMBU Ha
0ioTy 3emii, AKi CIPUYMHSIN 3HUKHEHHS BEJHMKOI KUJIBKOCTI BHJIB, IPOTE MOTYXHI XBHJII €BOJIOLI]
OpraHi3MiB, aX 10 BHHUKHCHHs MPHUMATIiB, BCE OUIbIIE Ypi3HOMAaHITHIOBAIH XHUTTS Ha 3emii [8]. ¥V
Hamy 00y MU BiI4yBaeMo 3arpo3y HaBUCIIOi KaTacTpo(u, MpoTe BiKE HE 3 KOCMOCY, a Bii camoi
JIOACHKOT TOMyJsLii, KOTpa cTaja BCEIUIAaHETHOIO TeoNoriyHoo cuiot. CyKynmHa JIOJIChKa
aKTUBHICTh 0€3MOCepPeIHhO 3arpokye 30aJaHCOBaHOMY iCHYBaHHIO Oioreocepu Ta 30€peKCHHIO
010TH Ha IUTAHETI B YCNaAKOBAHOMY BiJl HAIIMX MPEAKiB BUMIIAIL [6].

OniHooun TIMOMHY TeOoJOTIYHMX aHTPOIOTEHHMX 3MiH Ha 3emili, Hall Cy4YacHHK,
HoOeniBcekuil nmaypeat Ilons Kpytuen, y 1999 poui BHCIOBUB AyMKY NMPO MOYAaTOK HOBOTO IicCTs
lomoneny reonoriyHoro mepiony, SKuM HazBaB AHTpomnoueHoM. IlepmmmM cTpaTurpadiyHuM
MiATBEP/UKEHHSIM HOTO TMOYaTKy BUEHI BH3HAJIM TCOJNIOTIYHMH MPOINAPOK  aHTPOTOTEHHHX
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paaioaKTHBHUX 130TOIMIB B OCAJIOBUX MOPOJAaX i JhOJOBHKaX | 'peHnanii, sKi JaTYOTh CEPEAMHOIO
XX cT. —moyatkoM siepHoi epu tiaHetH [7]. Tomy 3axucT rinodanbpHOi ekocucteMu (Oioreocdepn),
BiJ] MoJaybIIoro ii pyliHyBaHHS — TOJIOBHE 3aBIAaHHS CBIIOMOTO cycminbeTBa. st mporo motpiOHi
TOYHI ¥ rIMOOKI 3HAHHS 3 €KOJIOTIi Ta iX HaWmmMpIIa HOmyJsipu3alis. ¥ BCbOMY CBITi €KOJIOTi3allis
CYCHUIBHOT CBIIOMOCTI Ta BUPOOHNUOI AisNTHOCTI HA0YBa€ MPiOPUTETHOTO CTATYCY.

CucTeMHHUII PO3BUTOK HAayKH U OCBIiTH B chepi eKoJiorii, CBITOBHI AOCBiA Ta yKpaiHCBKi peanii
JICIIO PO3XOAAThCS Y HANIpsMax i crmoco0ax peaizallii HaraJbHUX PilllCHb.

Jo mouatky XXI ct. B YKpaiHi Bcsl CyKyNHICTh 3HaHb PO KMBI CUCTEMH, B3a€EMOBITHOCHHH
MK JIIOJICBKMM CYCHIBCTBOM 1 Oloceporo Ta mpHpOAOI0 3arajoM, Npo MpoOJeMH 3aXUCTY
NPUPOAHOTO JOBKUUIS IJIAHETH OKpeciuiacs y JBOX, YMOBHO pO3MEKOBYBaHMX Onokax. llepmmit
OOK 3HaHb — BJIACHE, CKOJIOTIYHUM; Ipyruii — Aeumo IMHMpIINHA, couioekonoriyauid. OCHOBOIO
nepmoro OJOKy € KjacH4yHa eKOJIOTisl sSK po3ain Oiomorii. ['amy3eBumu BigramykeHHSAMH ii cTamu
NpUKJIaIHI eKOoJIOorii, 0XOpOHA NPUPOIM W MPUPOAHOTO NOBKULIA. Jpyruii OJOK IPYyHTYeTbCcS Ha
comioekonorii (y pen. I'. baumncekoro [1], exoromomorii [5], reocomiocucremornorii [4] —
TEOPETUYHUX KOHLENLIAX MPO CTPYKTYpy H pPOOOTY CTBOPEHMX JIOABMH HPUPOAHO-COLIAIBHUX
cucTeM. Y 3aXiJHUX HAyKOBHX KOJIaX yNMpOAOBXK OCTaHHBOI uBepTi XXI CT. Ha MOBHY CHIIy PO3KBITIa
IHBallpOHMEHTOJIOTisl (IH)KEHepiss OBKULIA TOIIO) a00 CEepelOBMIIE3HABCTBO — JOCIIIKCHHS,
KOHTPOJIb SIKOCTI 1 3aXUCT HaBKOJIHMIITHBOTO I0JI0 JIFOAWHH cepenoBuina (ii TOBKIJLIs).

[Ipote B HaykoBii Ta OCBiTHI cdepi YKpaiHM B LapHHI EKOJOTIYHUX IOCIiIKECHb,
CTYAIIOBaHHS CHeEUialbHUX 3HAaHb 32 (DaxoM eKOJOris, OXOpOHAa HABKOJHUIIHBOTO CEpeOBHUINA I
HPUPOIOKOPUCTYBAHHS HAJISKHOTO MOPSIKY SIK Y CTPYKTYPI, TaK i B TEPMIHOJIOTII 10 Terep HeMae [3, 4].

VY cywsacHOMy iH(OpMaiifiHOMY CYCHiJbCTBI HAYKOBi 3HaHHS 1 cepH OCBITH MPOTOBKYIOTH
«BiATrady KyBaTUCS», YTBOPIOIOUM MOYipHI BHIM HayK. Takolwo € HUHIIIHS cUTyalis 3 O0i0JoTi€lo,
€KOJIOTI€r0, OXOPOHOI MPUPOIX Ta OXOPOHOKO JOBKULIA JtoauHu. 3a npuHnunamu A. CeH-CumoHa,
O. Konra MoxxHa i HEOOXiTHO YTOYHIOBaTH M PO3MEXKOBYBaTH CQepH KOMIIETECHLIi HOBITHIX
BiJIralTy’K€Hb KIIACUYHOI 010JI0Tii, MPOMHUCIIOBOI Tiri€eHH Ta OE3MEKU KUTTEMISUIBHOCTI, TOKCUKOJIOT1
tomo [3]. Po3BuHEHiCTh 1 po3ramyXeHiCTh cdep HayKd, HAyKOBOi Ta IHHOBALIHOI MisUIBHOCTI
BU3HAYA€E CTYMiHb LUBLTI30BAHOCTI KOXKHOI IepKaBH Ta i CpsSMOBaHICTh Ha CYCHiJIBHUN IPOrpec.

Y CTpyKTypi €KOJOTiYHMX HAyK i OXOpOHM IOBKUIIS B YKpaiHi JoHenaBHa Oyina IIeBHA
HEBU3HAYECHICTh — XTO MAa€ KOODAWHYBAaTH PO3B'S3aHHS IJI00aJbHUX MOpoOJeM  3aXUCTY
HABKOJIMIITHBOTO CEPENIOBUINA B JEpXaBi 1 MPEACTABJIATH ii Ha CBITOBIM apeHi JyUisi KOOpIUHAI1
MDKHapOAHOI MisUTBHOCTI y HuX cdepax. 3 iHImOro OOKy, BaXXJIMBO BHU3HAYUTHCS, SK PO3BHBATH
(hyHIaMeHTaNbHy €KOJIOTII0 SK HayKy OioJioriuHy Ta sk OyTH 3 OXOPOHOIO JOBKULLIS SIK HAYKOIO Ta
cnenn(ivHOI0 OCBITHBOIO cheporo.

Tenep B Ykpaini HapewTi nmoyanu npuitMatu y 3BO HaByanbHMI IU1aH 3 MiATOTOBKH (axiBLiB
3a cnenianpHicTIo 183 exHomnorii 3axWCTy HABKOJMIIHBOTO CEPEJOBHINA» Yy Taly3i 3HaHb
«BupobHunTBO Ta TexHoJorii». IIpoTe, 3a HE3PO3YMINKMX MPUYMH CUIBCHKOTOCIIONAPCHKA EKOJIOTis
(ramy3p 3HaHB: 20 — ArpapHi HayKu Ta TPOAOBOJIBCTBO; cremianbHicTh: 201 —Arponomis Ta 204 —
TexHomnoriss BUpPOOHHLTBA Ta MEpepoOKM MPOAYKII TBApUHHUIITBA) 3AJUINMINCA 1032 YBarow
«[lepeniky ramxy3eil 3HaHb 1 CICIIABHOCTEH, 3@ SIKUMH 3JIIHCHIOETHCS IMirOTOBKA 37100yBaviB BHUIIO1
ocitu (I[Tepenik 2015)».

Mema pobomu — TOKa3aTH MOXJIUBUN HAYKOBO-METOMOJIOTIYHMHA MiAXim Mo (HopMyBaHHS
OCBITM 13 3aralbHOi €KoJorii, SK OIlOJIOTIYHOI HAyKW, Ta IHBaWpOHMEHTOJOTiI abo
CEpENOBHINE3HABCTBA, K Ha0arato MUPIIOI MiKIUCITUIUTIHAPHOT TPUKIATHOT chepr 3HAHB i3
OXOPOHHU HaBKOJIMIIIHBOTO JJIS JIFOJMHU CEPEelOBHIIA, & TAKOXK B Hal3arajbHIIINX pUCAX BUCBITIUTH
00’€KT 1 TpemMeT MOCTIIKCHHS ISSKUX HOBITHIX JUCIUIUIH TPHUKIAAHOTO PIBHSA 32 TUIAHOM
«TexHoJOT11 3aXUCTy HABKOJIHUIITHLOTO CEPEIOBUIIIA.

MeTtoau aociigkeHb. JlJIs TOMyKy TUIAXiB PO3B'sS3aHHSA MPoOJEeMH 3aCTOCOBAaHUU
MOPIBHTPHO-aHATITAYHAN METOJI, IO TPYHTYETHCS Ha CUCTEMHOMY aHaji3l KOHKPETHUX CKJIQJTOBHX
ILTiICHOT CHCTEMH HAYKH i OCBITH y chepi eKOJIOTii Ta 3aXHUCTy HaBKOJIHIITHBEOTO cepenonuina [3].
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QoroBopenHss mpooJjieMu. TeopeTHdYHI 1 MPHUKIATHI acleKTH OCBITH Ta JOCHIDKCHb 13
3araibHOi ekosorii sk OionoriuHoi HaykdM Ta iHBapOHMEHTOJOril abo cepemoBHILE3HABCTBA
PO3TIITHEMO OKPEMHUMH YaCTUHAMH.

bioekonozia ax knacuuna nayka. IBUIKOIITMHHUN Tporpec OlONOTIYHMX HAyK, 30KpeMa y
PO3MiTi €KOJIOTIi, TOCTYIIOBA «EKOJIOTI3aIisg» cep JTIOACHKOI TISUTBHOCTI 3 OJHOTO OOKY Ta KPUTHYHE
3arOCTPEHHS TIPOTHUPIUYS MK CEKOHOMIYHMM PO3BUTKOM IIMBUTI3aIli W BHUYEPITHICTIO Oi0THIHHMX
pecypciB Ha TUIaHETI 3 IHIIOrO, MOTPEOYIOTh TOIIYKY HAYKOBHX METOMIB OIlIHKM PH3UKIB Ta
e(heKTHBHUX MUIAXIB 3ar100iraHHs HUIIEHHIO Ipupoan [3, 4].

Ekomorisit Mae mpeaMeToM CBOTO IOCHTIKCHHS BCl B3a€EMOBITHOIICHHS >KHUBHUX 1 HEKHBHUX
KOMITOHEHTIB pupod. Sk OioioridyHa HayKa €KOJIOTis BUBYAE B3a€EMOBITHOIICHHS JKHBUX 1CTOT Ta iX
CYKYyIHOCTEH MiXK c000I0 1 3 HAaBKOJUIIHIM OiOTHYHAM Ta abiOTUIHUM CEPEIOBHINEM, CTPYKTYPHO-
(hYHKI[IOHAJIBHI BJIACTHBOCTI €KOCUCTEM — BiJl HAHMEHIIINX KOHCOPLIHHUX 10 Oioreochepu BKIOYHO,
1CTOpiI0 1 €BOJIONIO, IPUPOIHY H aHTPOIIOTCHHY AUHAMIKY ITHX CHCTEM, IXHI KOPUCHI YU HeOe3medHi
JUTS TIOMUHK (DYHKIIIT Ta CIIpoOH HEBUCHAKIMBOTO iX BUKOpHCTaHHs [4].

BomHouac, ekooru MoKJIHKaHi 3’ ICyBaTH, SIKUMHA MEXaHi3MaMU CTBOPIOETHCS 1 MiITPUMY€ETHCS
€BOJTIONIHA CTAJIICTh MPHUPOJTHUX KOMIUICKCIB, SK BIUTMBAIOTh CTOXAaCTHYHI W KOCMOTCHHI YHHHHKHU
Ha CTpHOKOIOAIOHI TPOIECH B IPHUPOI, IO caMme 3abe3mnedye 30epeKeHHS Ta 3MiHY iX MPOCTOPOBO-
YacoBOi CTPYKTYPH, SIK KOMIOHYIOTHCSI y HHX Xap4OBi JAHIIOTH Ta KPYrooOir MOKWBHUX PEUOBHUH
(6ioreoximiuHi MUKIM), AKUMH YMHHAKAMY BU3HAYAETHCS TXHiM TOCTYI Ta eBOJOIisA. TakuM YHHOM,
€KOJIOT'isl BUBYAE HAJOPraHI3MOBHI 1 HaAMOMYJIALIHHUN piBHI QYHKIIOHYBAHHS O10THYHUX CHUCTEM 1
CYKYIHICTh 200 CTPYKTYPY 3B’ I3KiB MK OpTaHi3MaMH, TTOMYJIAIISIMH Ta iX CEPEIOBHUIIICM.

Exororist Mae ¢pyHIaMeHTaIbHE 3aBIAaHHS BHBYATH OCOOJIWBOCTI iICHYBaHHS JKUBHX CHCTEM Y
(DYHKI[IOHAJIBHO B3a€MOIIOB’ sI3aHOMY 3 HMMH IPUPOJHOMY YHM QHTPOII30BAHOMY CEPEIOBHII, IXHIO
CTIWKICTh O PYHHIBHOTO BIUTMBY BHPOOHHWYOI MiSUTFHOCTI JIIOJWHH, CIIOCOOW IMiATPUMYBAaHHS IXHIX
JKUTTEBUX (PYHKIIIH 1 30€peIKEHHS X Y MiHIIMBOMY 30BHIIIHbOMY cepeoBHIii. OCHOBHUMH PO3/iIaMU
€KOJIOTii K CHCTEMH 3HaHb € ayTeKoNoris (eKOJOris OpraHi3MiB — OPraHi3MOBHMX CHCTEM),
JeMeKoIoris  (eKOJIoTiss MOMyJISAIiMHAX CHCTEM), CHHEKONOTis (€KOJOoris OIOTHMYHHMX CHCTEM-
yrpymoBa#s) i 6ioreocheponoris (BueHHs Ipo riobanbHy ekocucTeMy — 6ioreochepy) [3].

VYV cuctemi MpUKIATHUX PO3AUIIB BHOKPEMJICHI €KOJIOTiS POCINH, TpUOIB 1 TBapWH, JICOBHUX,
cTernoBux (IydHMX), OOJOTHHMX CHCTEM, €KOJIOTisI arpapHuX cHcTeM (arpOeKOJIOTis), EKOJIOTis BOJHUX
(cyxomimbHHUX 1 MOPCBKHX) CHCTEM (TiZPOEKOJIOTISt ¥ OKEaHOJIOTis), €KOJIOTiS MICBKHX CHCTEM
(ypboexoimoris), eKOJOTis JIOAWHN SK JKMBOI iCTOTH (ae He SK OCOOMCTOCTI, WieHa CYCIiIBHOTO
yTBOpY — comiymy) (puc. 1).

Exomorist € 3acamHn4or0 06a30r0 IS HMPUKIAIHOI HAYKH — OXOPOHH Tpupoan ((hiToco30orii,
300c030J10ri1, masamadrocosomorii Tomo). Ili HayKH MOKIMKaHI pO3pOOIATH BCKO CYKYIHICTH
CHUCTEMHHX 3aXOJiB, CHPSIMOBaHUX Ha 30€peKEeHHS OIOTUYHOrO 1 JaHAMA(THOrO PI3HOMAHITTA,
TEPUTOPIATFHUX TPHPOJOOXOPOHHUX 00’ €KTiB (pe3epmariB, 3alOBITHMKIB, 3aKa3HUKIB, IIaM’ STOK
IPUPOAH, OIOTOINB TOM[O), MICIb TPAIUISHHSA PIiAKICHHUX, €HAEMIYHHX, PETIKTOBUX BHIIB Ta IXHIX
YIPyIOBaHb, 3PENITON0, PIAKICHMX YH VHIKAIbHHX CEpPemOBHIN (€KOTOmB) mias (GopMyBaHHS Ta
ICHYBaHHS TaKMX CaMHX O10yTpymHOBaHb, PEIHTPOMYKINi Ta IHTPOMYKINI B HAYKOBO OOTPYHTOBAaHHX
BUTIAJIKaX TOIIO.

Orxe, 00’ €KT 1 mpeaMeT MOCTIIKEHHS EKOJIOTii Yy CBITOBIM HAyKOBIH TPaKTHIN TaBHO
Bm3HaueHi. lIpore, B YkpaiHi y IIbOMy IUIaHI 1€ TMaHy€ TEBHUH <IUTIOPATI3M», TOPOKEHUH
MOMYJTI3MOM HAaBKOJIO MPOOJIEM 3aXUCTy AOBKI/ULI. Y BITYM3HSHIA HAyIi W OCBITI OCI ICHYIOTH K
OJIHE IIiJIe <«XIPYPTidHO» HE PO3MIJCHI, Ie 30BCIM HEIaBHO HAPO/IKEHI PAISIHCHKOIO EIMOXOI0 il
PO3BUTKY, <ClaMChKi ONHM3HIOKH» — EKOJIOTiS W OXOpOHA OBKULISA. BUKIIOYEHHS CTaHOBUTH
BiIOpYHBKOBaHA €KOJIOTIYHA Oe3IeKa, Mpo SKy BapTO TOBOPUTH OKPEMO, aJKe Ie — TeXHiuHa cdepa,
Ha AYMKY ii TBOPIIIB 1 MPUXUILHUKIB.
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3ATAJTBHA EKOJIOTIA
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Puc. 1. Ctpykrypa 3araabHO1 €KOJIOTii K 61070TI9HOT HAYKH — TEOPETUIHOI OCHOBH
NPUKIIATHOTO EKOMEHEKMEHTY, OXOPOHHU TIPUPOJIU i IPUPOJTHUX PEeCypCiB

00’ ekm i npeomem IHEAUPOHMEHMON02I] AK HOGIMHbLOI [HMHCEHEPHO-0I0N02IYHOI HaAyKU.
HoBiTHROIO O3HaKOIO Hamoi JO0OM € MOrnuOieHHA MpobieMu 30€peXEeHHS 30pPOBOTO JOBKIJUIA.
[lepen cy4acHOO <«IIOJUHOIO PO3YMHOIO» IOCTaJIM 3aBJAaHHS. IOCTIHHO CTEKUTH 3a 3MiHAMHU
CepelOBHILA, Y SKOMY ICHYIOTh NPHPOJHI, INTY4HI EKOCHCTEMH Ta came JIOACTBO; ITi3HABAaTH
3aKOHOMIPHOCTI 1 TPOTHO3YBATH Lli 3MiHU MiJl BIVIMBOM Pi3HUX TEXHOT€HHHX 1 IPUPOIHUX YHHHHKIB;
BUBYATH CMOCOOM 30EpeKeHHS JOBKULIS Yy CHPUSTIAMBHX JJS CYCHUIBCTBA MapaMeTpax;
yIepeKyBaTl PO3BHTOK PYHHIBHUX mporeciB. CHCTeMHa pojib JIOAWHH Ha IJaHeTi 3eMisl — He
perymroBaTu OiocepHi mporiecu, a BCiMa JOCTYMHMMH 3aco0amu 3amobiraTe jectalimizarii Ta
pyHHYBaHHIO BCiX reocep SK CHUCTEMHHUX CKIaJ0BHX Oiloreocdepm — atmocdepH, rigpocdepu,
nitocdepu, negochepu, i 6iotu (biochepn — y KoHKpeTHOMY 3HaueHHi) [3, 4, 9]. A 1e Bxke 00 €KT,
npeaMeT 1 3aBAaHHs 3HAYHO IIMPLIOTO IUIaHy, HDK Mae eKOJIoTis K po3ain Oiomorii. Bnacue cama
€KOJIOTiSl y [bOMY KOHTEKCTI BUCTYNAa€ JMIIE OAHIEI0 13 HEBil €eMHHX TIpaHeld KOMILIEKCHOTO
JOCIHIJKCHHS IPUPOTHOTO CepeIOBHIIA 3eMITi.

ToMy B pO3BHHYTHX KpaiHaX CbOTO/HI 3HAYHO Baromimry Mo3wLil0 y TPOMaACHKii CBiOMOCTI
3aiiMae iHBapOHMEHTANICTHKA. Y HAyKOBHX KOJax Ta OCBITHiHM cdepi HabaraTo akTyalbHIIION, HiXK
€KOJIOTisl, € 1HBaiipoHMeHTOoJIOTIs (Bl (p. €NVIroNNer— orouyBaTu, OTOYUTH Ta IP. AOYOG — BYCHHS,
HayKa) Ta CIOpiTHEHa 3 HEKH OXOpOHAa IOBKULISA (CYKYNHICTh HAYKOBHX 1 MPAKTHYHUX METOIB,
CIoco0iB Ta 3aX0/IiB 3 OXOPOHH CEPEIOBHUINA ICHYBaHHS JFOJICH, PO3BUTKY JIFOJICHKHUX IUBLIi3alii [9].
InBaiiponmenronorist (anrn. — Environmental Scienceykp. — cepeaoBHIIE3HABCTBO) — MPHKIIAIHA
raay3b 3HaHb IPO HAaBKOJHIIHE EKOJIOTO-COLIaNbHO-CKOHOMIUYHE CEepeIOBHUILE PO3YMOBOI Ta
BUPOOHUYOI NisSUTBHOCTI JIOAWHM W JIOACHKUX CIUIBHOT, PO 3Ba)KEHE BUKOPHUCTAHHS HPUPOIHUX,
COLiaNbHUX Ta EKOHOMIUYHHMX pecypciB 1 30epekeHHS IbOTO CEpEeNOBHINA CIPHUATINBUAM IS
TenepilHix 1 MaifOyTHiX mokoninb. B €Bpomi, Kanaxi i CILIA Bxe moHaa TpH ACCATHIITTA LS HayKa
AaKTUBHO PO3BUBAEThCS. llin iHBaHPOHMEHTONOTIEI0 TaM pPO3YMIIOTh HAayKy NP0 HABKOJIUIIHE
cepenosuine (anri. — Environmental Science: Chiragd994).I1posinni yniBepcuteTn CBITY KOXKHUX
3—4 poku BHIAIOTH OHOBJIICHI MiAPYYHUKH MMia Ha3Bow «Environmental Scienee(sk y riodanpHOMY
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acriekti — A Global Concern[8], tax i Ha piBHIi BUBUYCHHS JIOKaJbHUX B3a€EMO3B SI3KIB 1
B3aeMoBigHomenb —A Study of Interrelationshigd$, 9].

[HBalipOHMEHTOOTIA K HayKOBa CHCTEMa Ma€ BCi OpHTiHaNbHI aTpuOyTH CaMmoAOCTaTHBOI
HAYKOBOi Taiy3i, sIKi poOyiATh il sKiCHO BiAMIHHOIO BiJ 3arajJbHOi €KOJOrii, HMPOMHCIOBOI i
KOMYHaJbHOI TiTi€HW, TEXHOTCHHOI Oe3reku ¥ Oe3MeKW IKUTTEMSUIBHOCTI Ta CTBOPIOKOTH
eMEpKEHTHUH pe3ynbTaT — KOMIUIEKCHY HayKy Npo JIFOACHKE JOBKIJUIS.

CrorosiHi  iHBalPOHMEHTOJIOTiS  (CEpEeOBHUILE3HABCTBO) CTajla HAyKOBOIO 0a3zow0  uis
miAroToBKH (axiBiiB y ramys3i 3HaHb «BHpOOHMITBO Ta TEXHOJOTI{» 3a cremianbHicTI0O «TexHoMoril
3axMCTy HABKOJHMIIHBOTO cepeloBULa». | 11e —BemKa nepeMora 310poBOTo Iiy3ay y chepi OCBITH.

OO0’exTOM BHUBYCHHS 1HBaPOHMEHTOJOriI € BcCi piBHI NPUPOTHOTO CEpeAOBHIA — Bif
KOCMIYHOTO /IO BHYTpPIIIHBOKIITUHHOTO (i, BIPOTiZHO 3 YpaxyBaHHSIM TEMIIB PO3BUTKY
HAHOTEXHOJIOTiM, HaBiTh BHYTPIIIHBOOPTAaHEIBHOI0), a TaKOX YCi pIiBHI aHTPOIMi30BaHOTO
CepelOBHINA — BiJl TEXHOTC€HHO-BUPOOHMYOTO O COLIaJbHO-KYJIBTYPHOTO i yXOBHO-€CTETHYHOI'O
(puc. 2). OcobnmBa yBara HaJIaeTbCsi KOMIIOHEHTAM HEXHBOT MPUPOIH: CTaHy aTMocepHoro (ax 10
HaBKOJIO3EMHOTO KOCMOCY) CEpelIOBHUINA, 3€MHOi KOPU i I'PyHTOBOTO MOKPHBY, rizpocdepu (Boau
CYXOJIOJTy, OKEaHIB il MOpIB). YHIKaJILHUM SIBHIIEM IPUPOJH € Pi3HOpPiBHEBE Oi0THYHE — BHYTPIIIHBO-
€KOCHCTEMHE Ta BHYTPIIIHOOPTaHi3MOBE CEPEIOBHUIIIE.

TEXHOJIOI 3AXHCTY HABKO/HIIHBOI'O CEPE JOBHIIA
(inenep i JoBKLLI — iHBaip 0I0TiH, HAYK3 OO J0BKLLIA, cep B0) (5cTVH go dany)

1
HAYEA PO ﬂﬂmlﬂ(mﬂﬁ:nm ROHUEMEIA)
(rmofansHe [ OEKIMNA MHIIHA B [ 0EKIT, eKOCHCTeMH 1 Biof 7T, S pecypoi I OEKIITS, CTAMNT POSEHTOK)
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Exobesnerun MeHeMEMEHT Texnomorii| || Tarysesi Texnonorii | | Meemamaenr Eroexcneprira Mowsi TopyEr Exobesnexa ExoHoMa cTanoro
TIPHPOTHI PECYPCiE 3 FCTY TeX HOMOTi SELMCTY SETIOETHITE i macropTIGaia HOBKULILA (cTERi 1 TIPHp O OKOPEIC-
{0CHOEM KepVEaHHT reocep 1 3axMCTY TP OT- naﬂumaq:nz {ceTensnni (mmaixa TP OTHL TYEAHER {K3gacrp
EKOCTATHCTHEL HOBKINLA HOTO (Tpurp omei AFAMS [ OEKIA, i1 eBOMEOLTA KaracTpodur) IPHpOTEHIT
OXOpOHA NPIPOTHI PECYPCiE, DOEKITIA EKOCHCT EMIL, HOPMVEAHHA EXOCHCT BN pecypeis,
KYpPOPTONOria i pexp eatnites TIOITYTLALL A KBIIE oxopor EKOTOKIED- EKOTOTitHa
SOHIL CTPATerid CTAIoro EKQIOTiA) OOBRLILLA ToriE) EKOHOMIKE)
POSEHTEY)

Puc. 2. CtpykTypa HayKu Ipo JOBKIJUIS (HABKOJIUILTHE CEPEOBUIIE) — TEOPSTUUHOT
OCHOBH NPUKJIaJHUX TEXHOJIOTiH 3aXUCTY MPUPOJHOTO TOBKUIIS i JOBKULIS JIIOIUHH Ta
OXOPOHM HAaBKOJIMIIHBOTO CEPENOBUILA

IIpeqmeToM MOCHIKEHHS CEPEIOBHUINEC3HABCTBA € HAyKOBI OCHOBH 30aJIaHCOBAHOTO
CITIBICHYBaHHS CEPEIOBUIINETBIPHUX JKUBUX 1 HEXKUBUX MPHUPOTHUX CHCTEM Ta JIFOJICHKOI CHiIHHOTH,
CIIOCOOIB PO3YMHOr0 BHMKOPHCTAHHS PEYOBHMHHO-CHEPIeTHMYHHX IPUPOJHUX pecypciB Ha 0aro
mrojictTBa Oe3 pyiHYBaHHS 4 pO30aJlaHCYBaHHS IPUPOJTHOTO CEPEIOBUINA.

MeTo10 cepeOBHUINE3HABCTBA € PO3POOIICHHS W YTBEPIKCHHSI Y CBIIOMOCTI JIFOJICH PO3yMHHX
MIPUHITUIIB CHIBICHYBaHHS TIPUPOAHUX 1 CYCIIILHUX CEPEAOBHINETBIPHUX CHCTEM y HABKOJIHUIITHHOMY
CEPEIOBHILI 3215 30ePEKCHHSI MOXIIMBOCTI 3aJ0BOJICHHS TEHEPIIIHIX 1 MaOYTHIX MOKOIIHb CBOIX
MaTepiaJbHHX 1 JyXOBHHUX HOTPEO.

CepenoBHUINE3HABCTBO JOCTiIKye 3acamumdi (dhimocodcebki, MaTepiadiCTH9Hi, €THYHI TOIIO)
3aKOHOMIPHOCTI BHUHUKHCHHS ¥ €BOMIONII Ta (OPMYNIOE TPUHIIUIN PO3YMIHHSA  HAIIOTO
HABKOJIMITHHOTO CEPEIOBUINA, MICIle W YHIKaJIbHY pOJb Y HhOMY OloTHYHUX cucTeM. L[s1 Hayka
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MOKJIMKaHa OOTPyHTYBAaTH TapMOHIHHE MICIIE 1 POJIb JIIOJICHKOI CIITBHOTH, a TAKOX PO3YMHI i 3BaXkeH1
3acad MPOMHUCIIOBOTO, arpapHOro, KOMYHAJIBHOTO H peKpeaumiiHOro rocrmoJaploBaHHS JIOAWHH B
HABKOJUIIHBOMY MPUPOJHOMY CEPENOBUINI. 1i 3aBJaHHAM € Mi3HAHHSA # OOIPYHTYBaHHsS 3acajl
PO3YMHOTO KEpyBaHHS CEPEIOBUIICTBIPHUMHU (DYHKIISIMA BCiX (KHUBUX 1 HEXHBHX) MPUPOIHUX
CHCTEM 1 BHKOPUCTAaHHSI MaTepialbHUX pecypciB. | BpemrTi-pemrt, cepeloBHIIE3HABCTBO MOBUHHO
aJIeKBaTHO OLIIHIOBATH TEMNEPilllHI HACTIIKM, MPOTHO3YBAaTH W HaJaBaTH MparMaTudHi Ta e(eKTuBHi
NPOMO3UIIii IOI0 croco0iB BUPIMICHHS CyYacHUX 1 MalOyTHIX MpoOJieM eKOHOMIYHOI eKCIUTyaTallii
NPUPOJHOTO CEPEIOBUIIA i 36MHUX MaTepialbHUX PecypciB AJsl TOTO, HI00 yOe3NeYuTH HHHIIIHE i
MaiOyTHI MOKOJIIHHA BiJl KaTaKJi3MiB 1 KatacTpod.

IlIpeomem i 3a60annsn oceimu 6 ekonozii. Yci IUTaHHS, [0 HAJICKATH JO PO3IUIY 3HAHD TPO
TMOBKULIA, B YKpaiHi pO3MOpOIIeHi Y MiapOo3aijiax 3araabHoi €KOJIOTI 1 B PI3HOMaHITHUX TTPHKJIATHHX:
€KOJIOTii JIIOJWHU, TEXHOEKOJIOTii, ypOoekosorii, arpoekosyorii tomo. Came TakuM YHHOM OYIu
norernep chopMoBaHI HaBYAIbHI IUIAHH BMIIUX HABYAJbHUX 3aKJIaaiB Ta OCBITHI CTaHOAPTH MIJIs
OakanmaBpiB 3 €KOJIOTii, OXOPOHHM HAaBKOJHUIIHHOTO CEPEIOBHUINA Ta PaIiOHATHLHOTO BUKOPHUCTAHHS
MPUPOIHUX pecypciB. Y IumaHi mpodeciiHol MIArOTOBKHM MiCHs KypCy <«3arajbHa €KOJIOTifs» y
MPUPOTHUIO-HAYKOBOMY ITMKJII MAaeMO 30KpeMa Taki OOOB'S3KOBiI JHUCIMIUIIHHU, SK <& POEKOJIOTisI»
«TICIBHMIITBO i JricoBi mauamadgTu» (TicoBa eKONOTis), «IaHAmapTHA €KOJIOTIA», €KOJIOTiA MiCbKHX
cucrem»  (ypOOEKOIOTisT), «TEXHOEKOIOTIsN», <EKOJIOTISA JIIOMUHM», <EKOJOTiuyHa Oe3meKa»,
«EKOJIOT1YHA EKCIIEPTH3a», «OPTaHi3allis yIpaBIiHHA B €KOJOTIUHIH TisTIEHOCTI», <CKOJIOTIdHE TIPABO»
TOMmO. 3a BUOOPOM HABUYAJIHLHOTO 3aKJIaay IPOIMOHOBAaHI M Taki MUCHIHILUIIHHU, K. «COIIOCKOJIOTis»,
«MIChKE€ KOMYHAJIBHE TOCIIOAAPCTBO», <CHCTEMH BOJOKOPHCTYBAaHHS», <OymiBeIbHA EKOJIOTisg»,
«reoximisi TexHoreHely». Ha BuOip caMuX CTyIEHTIB, OKpIM I1HIIMX JUCITUIUTIH, 3allpOIIOHOBAHA
«EKOJIOT1S TpaHCTIOPTY». CIEIiaaicTH 3 €KOJIOTil #f 0XOPOHW HABKOJHUIITHLOTO CEPEIOBHUIIA JOJATKOBO
y LMK TPO(eCiHHO OPIEHTOBAHUX MUCIUILIIH IOBUHHI OCBOITH TaKl KypCH. «CKOJIOTisl JaHaIIa(TiB»,
«IIPOMHMCIIOBA EKOJIOTIs», «EKOJIOTIYHE 1HCIIEKTYBaHHS» Ta iHi [6].

CyTh aKkTyaJlbHOI METOIOJIOTIYHOI MpOOJeMH y PO3B’s3aHHI MPOCTOTO MHUTAHHS. SKa Tally3b
3HaHb I[IOBMHHA IOCTIDKYBAaTH W BHUBYATH IMBUTI3AMIMHI 3aBIHaHHS BW)KUBAHHS JIIOJICTBA Y
CTBOPEHOMY HHMM JIOBKIJUTI Ha yMOBaxX 30€peKCHHS HaBKOJHMIITHHOTO MPUPOJIHOTO CEPEOBHUINA Ha
3emini? Ie moBuHHI poOUTH 3arajbHa Ta MPUKJIAIHI €KOIOTIi (SK 11 JOTermep iCTOPUYHO CKIIAIoCs B
VkpaiHi), 94 HapemTi BapTO OKPECIUTH KOJIO TPHKIAJHUX IHTaHb, SKE MOBUHHA BHUPIIIYBATH
caMozocTaTHs 1 H00pe po3BuHyTa y CBITI Taly3h 3HaHb — CEPEIOBHINE3HABCTBO a00 Hayka TIpO
JTOBKIJIIS.

Ilpeomem i 3aedanna oceimu 6 inealpoumenmonozii. Sk cucreMa  3HaHb
cepenoBuIe3HaBCTBO [5, 8, 9], sike cTymiroOTh y 3apyODKHHUX YHIBEPCHUTETaxX 3a CYYaCHUMH
HiApyYHHKaMH{, HANOBHEHE HOBITHIMH BiIOMOCTSAMH NP0 €BOJIOLIHHY €IHICTh MarepiabHOTro
HEKUBOTO # JKUBOTO CBITYy, pOJIb HAYKH ¥ AYXOBHOCTI y HOTrO po3yMiHHI i 30epesxenHi. Ha cyuacHux
HAYKOBO-CBITOTJISHUX TPUHIUIAX OYAYEThCS CHPHUHSATTS Ta 3HAYCHHS OIOTMYHUX CHUCTEM 3eMili,
OiopisHOMaHiTHOCTI W eKkocepenoBHIIa Bcix piBHIB. CepelOBHIIC3HABCTBO BHBYAE iCTOPiIO
IUTAaHETapHy TEONIOTIYHY cuily. 3 KPUTUYHHUX MO3MLIH PO3INIANAOThCs Pi3HI cdepu JIIOACHKOI
JUSIPHOCTI, Taki sK ypOaHi3allisi, colliaJibHa Tiri€Ha i 370pOB’s, arpOBUPOOHMIITBO, MPOJOBOJIBYE
3a0e3MeUYeHHs] 1 3arpo3d, IO BHHUKAKTh y LHUX CEKTOpax MisUIbHOCTI. B ocTaHHI pOKM BueHi
BHOKPEMITIOIOTH HAaBITh NOTPEOY y 3aXUCTi U 30epekeHH] YHIKaJbHUX €THOKYJIBTYPHHUX CEPEAOBHUIL Y
ix mpupogHOoMy naHamadTi (€THOEKONIOTiS a0 TaHAIadTOCO30JI0TisI) Ha MPOTHUBAry ypoanizamii [3].
Hesin’ eMHUM pO3AiJIOM OCBITH MPO HABKOJHIIHE CEPEAOBHILE € 3HAHHA NMPO (Pi3UUHI PEUOBHMHHO-
EHEepPreTUYHI pecypcH Ta 3HAuYeHHS CTaOiIbHOCTI HEXHMBHUX CEPENOBHUIICTBIPHUX CHCTEM. TyT
HEOOXiIHO OTPUMATH TEOJIOTiUHI 3HAHHS, BHBYATH aTMoc(epHi sBUINA, KIiMar, BOIHI pecypcH,
OpUPOAHI aHOMaJil Ta CTHXil, @ TaKoX CHOCOOM iX KOHTPOJIIO 1 3aXHCTy BiJ 3a0pyIHEHH,
necrabimizanii ado BUCHAKEHHS.

AKTyaJbHAM PO3AIIOM CEPEOBUINE3HABCTBA € BUCBITJICHHS INIMOMHHHUX MPOOIEM PO3BUTKY
[UBLTI3aIlii Ta HOBITHIX 3J00YTKIB y TaKHX Tay3sX, SK BiJIHOBHA 1 O€31eUHa CHepreTHKa, MiHIMi3allist
1 3HEUIKO/KEHHS TBEPJIUX 1 TOKCUYHMX BITXOIB, )KHTTE3AAaTHA ypOaHi3allisi, HEpyHHIBHa CTOCOBHO
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HPUPOJHOTO CEPEAOBHINA 1 pPECcypciB EKOHOMiKa, 3BakeHa IOJITHKA 1 3aKoHOAaBcTBO [8, 9.
3aBeplIaIbHOI0O HOTOIO y LMKl OCBITM € akTHBHA W ONTHUMICTHYHA IpomaraHna HeoOXiTHOCTi
3ampOBaKCHHS B YC1 cepH JITHOICHKOT MisTIBHOCTI MPHHIMITIB CTAIOT0 (€K0OE3MeYHOr0) PO3BUTKY,
(hopMyBaHHS y IIHMPOKOI TPOMAACHKOCTI OYMKH MpPO HEBIIBOPOTHICTH MEPEXOAy Ha OLIaIUBUI
croci0 JKUTTS IHAWBIAA ¥ IUBiLMi3aIlii, HEOOXiHICTh 3aiMaTH aKTHBHY T'POMAJISTHCHKY MO3MINI0 Y
CYCHIBCTBI 010 30epeKeHHs JOBKIILIS.

OCKiNBbKH CepeOBHUIIE3HaBCTBO — [I€ MIMPOKa W CKIagHa MDKAMCUUIUIIHAPHA CUCTEMa 3HaHb,
SIK MPUKJIAJHA HayKa, BOHA MParMaTHyHO 3aCTOCOBYE METOAU W 3aCO0M BCiX MPUPOJHHX 1 TOUHUX
HayK AJIs1 BceOIYHOTO Mi3HAHHS CTPYKTYpPHO-(PYHKIIOHAIEHOI OY/I0BH HABKOJIHUIIIHBOTO CEPEIOBHILA.

MikaucuMIUTiHapHa — Koomepaliss 3amis po3poOJIeHHS TMPOTHO3HMX  CHeHapiiB  Horo
aHTpororeHHoi Tpanchopmamii 3 BiAMOBIIHOIO OWIHKOI HACTIAKIB 1 BIpOTIAHMX ONTHUMAJIBHHUX
NUISXiB 3amo0iraHHA KpH3aM YKaXKe JIIOJCTBY pEajbHUN ONTUMICTMYHMN LUIAX y MalOyTHE Ta
PO3YMHI cmocoOu TOAONAaHHS TOTOYHUX MpobneM. ['onoBHMH TiACyMOK BCEOIYHHMX 3HaHB PO
HABKOJIMILTHE CEPEIOBHILE — BUPOOJICHHS 1 MPUHHSTTS CUCTEMHUX pillleHb, MPAaBUIBHUX 1 Oe3MeYHHX
1uist MaitoytHboro [3, 5]

BucHoBku

«TexHOJOr1l 3aXKUCTy HAaBKOJHMIIHLOTO CEpelOBHILIA» SIK (paxoBa CIELiaIbHICTh, IO TPYHTYETHCS Ha
3HaHHSAX  TEOPETHMYHHX  OCHOB  Ta  MNPaKTUYHUX  HAaBUYKaX B  IHBAHpPOHMEHTOJOTI]
(cepemoBuIlIe3HABCTBI), CHOTOIHI € YM HE HaWBaXKIMBIIIOK, COILIaJIbHO 3HAUYIIOK mpodecico B
NpUKIaIHUX cepax HAyKOBOI i MPAaKTUUHOI JisTEHOCTI.

Busnanns B VYkpaiHi iHBalipOHEMEHTOJOTIi (CepeOBHUIE3HABCTBA) SIK IUTICHOI HAyKd W
HaBeJIeHHS JIaJy B OCBITHIH rayiy3i COpUATHMYTb 3MEHLICHHIO HAIIPYTH BiJ HEMPOAYMAHOI JIOJICHKOI
JisUTBHOCT] y cdepi MPUPOAOKOPUCTYBaHHA. Y CBIIOMOCTI JIIOJEH Ta OYiIbHUKIB BUPOOHHX Taiy3ei i
chep HeBUPOOHMUOI MiSNIBHOCTI 3 IUIMHOM Yacy 3amaHye CIpaBKHE 3a CyTTIO U 3a Qopmoro
YCBIIOMJICHHSI TOTPeOM BUPIIIEHHS TOCTPUX MPOOJeM HAaBKOJHMIIHBOIO CEPEJOBHUINA, HArajabHOI
notpedu Horo 3axucry, OMAIJUBOIO BUKOPHUCTaHHS MPHUPOAHUX PECYPCiB 1 3aXHCTy MPHPOJHOTO
noBkiuist. Taki mpoOnemu OynyTh BHpIIIyBaTH HE €KOJOTHM, a IITaTHI ¢axiBli, MOCaZoBLi 3
opraizanii BHKOPHCTAaHHS KOHKPETHHX TEXHOJIOTIH 3aXUCTy ¥ BiJHOBJIEHHS NPHPOIHOI SIKOCTI
HaBKOJMIITHHOTO CEPEIOBHIIIA: TPUPOAHOTO JOBKIIUIS 1 JOBKIJUIS KUTTS CaMOil JIFOJUHU.
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ECOLOGY AND ENVIRONMENTOLOGY AS SCIENCE AND DISCIANE

The tendencies in the development of the scientigthodological and educational-methodical
sphere related to the problems of deepening eaabgnhowledge, the ecologization of the spheres of
productive and non-productive activities and edocatin particular, are analyzed. The world
tendencies and main features of the current simaith environmental education in Ukraine are
outlined. The necessity of entering the world séadd of studying and assessing the state of the
natural environment and the human environment iphasized. The scheme of methodological
structuring and improvement of the new in Ukraibet well-established in European countries, the
field of research and practical knowledge - envinental science — is presented.

The environmental science is concerned with thdysaid all levels of the natural environment,
from the cosmic to the intracellular, as well aklaVels of the anthropic environment, from the
technogenic to the productive, from the socio-caltto the spiritual-aesthetic. A unique phenomenon
of nature is the recognition of multi-level biotidntra-ecosystem and intra-organismal environments

The subject matter of environmental science is ttiosd by the scientific foundations of the
balanced coexistence of the medium-forming aninaat inanimate natural systems and the human
community, the methods of rational use of real-gyperatural resources for the benefit of mankind
without the destruction of the environment.

The environmental science aims at the developnmahippeomotion of reasonable principles of
coexistence of natural and social medium-formingeays in the environment in order to preserve the
possibility of satisfying present and future getierss of their material and non-material needs.

As a system of knowledge, the science of the enment is filled with new information about
the evolutionary unity of the material inanimatel diving world, the role of science and spirituglit
in its understanding and preservation. Based onemmodcientific and philosophical principles, the
perception and importance of the biotic systenilbersity and eco-means of all levels is grounded.

The environmental science studies the history efdmergence of the human population, its
transformation into planetary geological force. /das spheres of human activity are considered, such
as urbanization, social hygiene and health, agdticail production, food supply and threats typical o
these activities. An inseparable part of educaimrenvironmental science is the knowledge of
physical real-energy resources and the values affilgy of inanimate medium-forming systems.
Here, it is necessary to obtain geological knowedg study atmospheric phenomena, climate, water
resources, natural disasters, as well as wayatioland protect them from pollution, destabi@abr depletion.

The current section of environmental science deaith the problems of civilization
development and the latest achievements in suds a® renewable and safe energy, minimization
and neutralization of solid and toxic waste, sussthie urbanization, non-destructive for environment
and resources economics, balanced policies andldégn. Nonetheless important is active and
optimistic promotion of the necessity to introdyménciples of sustainable (eco-safety) development
in all spheres of human activity, the formationtisé mindset on the inevitability of transition to a
economical way of life of an individual and civéition, the need to take an active civil position in
society to preserve the environment.

The list of priority disciplines for obtaining ardcation in the specialty of Environmental
Protection Technologies is given. It is emphasited the differentiation of the spheres of research
and the study of general ecology and environmestigince will allow us to streamline and improve
the quality and pace of the ecologization of puldansciousness. The implementation of above
mentioned ideas will improve the results of enviremtal and nature protection activities, and will
also contribute to the ongoing ecological research.

Key words: natural environment, anthropized envinent, pollution, environmental science, ecologhrielogies.

Hamifinma 17.05.2019.
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MOP®ODPYHKIIOHAJBHI OCOBJUBOCTI 3MIH LLTYHKOBOI
CTIHKU TP METABOJITYHOMY CUHJAPOMI

VY craTTi Ha OCHOBI aHaji3y JITEpaTypHHX [HKEpeNl PO3IIISIHYTO TiCTOJIOTiYHY, MOPQOIOTiYHY Ta
(yHKIIOHATIBHY CKJIAJOBY CTIHKM IUTYHKa MOPH METaOONiYHOMY CHHAPOMI, PO3KPUTO OCHOBHI
naToMOp(OIOriyHi MPOLECH IUTYHKOBOI CTIHKHM, IO HOTO CyHNpOBOMXKYIOTh. HaBeneHo ricrosoriuni
0COOJMBOCTI 3MiH T€MOIUPKYJISITOPHOTO pyciia Ta 3aJ03UCTOrO EIMITENi0 CIIN30BOi 000JIOHKH IUTYHKA
npu MeTtabonmiuHOMYy cHHApOMi. OXapakTepu30BaHO TiCTOJOTIUHI 3MiHM JIMQOIOHHX YTBOpIB Ta
0CcOOJIMBOCTI KIITMHHOI IMYHHOI BiAIOBiJli KOMIIOHEHTIB CIM30BOI OOOJIOHKH LUTyHKa Y XBOPHX Ha
METa0OIIYHUN CHHIIPOM.

Knrouogi cnosa: memaboniunuii cunopom, 2eMOYUPKYIAMOPHe PYCIo, 3aN03UCMUtl enimenitl, ciu306a 06010HKA
CMIHKU WILYHKA.

Meraboniunmii cuaapom (MC) — oxHa 3 HalCKIIaIHIIINX MEIUKO-COLIATBHIX MPOOJIEM ChOTOICHHS.
BiH € ckiIagHUM TMOETHAHHSM COMATHYHUX Ta ICUXIYHUX CHUMNTOMIB. llommpeHHs cuHApOMY,
B3a€EMO3B’ 30K 31 CHOCOOOM JHTTA Ta HAA3BHYAMHO BHCOKA JIETAJIBHICTH BIJ MOro HACIIIKIB
00’ €qHYIOTh 3yCHWJUIS JiKapiB PI3HOMAaHITHUX CHEIiaJbHOCTEH Ui CBOEYACHOTO BHSBJICHHS Ta
NPOBEICHHS PaBHIBHUX MPOQIIAKTHYHUX 3aXO0/IIB 13 3a1100iraHHs] BUHUKHEHHIO YCKJIaHEHb [1].

Comarnuna ckmagoBa MC, srimHo 3 pexomenpanism BOO3, minpyunukom ATP Il (Adult
Treatment Pannel) 200lta nomoBHEHHSM KOHCEHCYCy ekcreprTiB MixHapoanoi [liaGetnunoi
@enepauii  (2005) Bkiarouae aOmOMiHANBHE OXXUPIHHSA, MIJABUIICHHS apTEpialibHOTO THCKY,
rinepriiikeMiro, MiJIBUIICHHS PiBHS TPUTIILEPUIIB, 3HIKCHHS JIOMPOTEI B BUCOKOT MIUIBHOCTI [2]
Ta (heHOMEH 1HCYITIHOPE3UCTEHTHOCTI [3].

[lpu anamizi iHpoOpMauUii Mpo NAli€HTIB 3 METaOONIYHUM CHHIPOMOM CeEpell HaceleHHS
Ykpainu, MOKHA CIIOCTEPIraT! Taki 0COOIMBOCTI:

* IIpu apTepianbHii rineptensii pizHi Bapiantu MC BusiBistioThesl y 61%marieHTis;

* IpM MOPYIICHHI TOJIEPAHTHOCTI 1O TiIOKO3u abo mykposuit miaber (J) Il tumy MC
BU3HA4YarOThCA y 87%naii€eHTis;

* [IpY HAJUIMIIKOBINA Maci Tijla Ta OXXHMPIHHI TPOMOPLIHHO HOro CTyneHto A0 57 % XBOpHX MalOTh
MC;

* 1Ipy inreMiuHii xBopoOi cepist MC BuszHauaethes y 39%martienTis [4].

HaykoBuii iHTepec 10 MeTaOONIYHOTO CHHAPOMY 3HAa4YHO 3pic 3a OCTaHHIM mepiof, MmO
NOB’513aHO 3 HHU3KOW mnpuynH. llo-mepmie, NOCTiiHE HAKOMMYEHHS HOBUX JaHUX ULIOAO
3aKOHOMIPHOCTEH HOr0 PO3BUTKY; MO-IPYre, 3pOCTAaHHS 3alliKaBICHOCTI MPAaKTHYHHUX JIKapiB A0 Li€l
NaToJIOTii, OCKIJIbKM MeTaOoNiYHUN CHHAPOM € (PaKTOpOM PH3HMKY PO3BHTKY Ta NPOBOKYBaHHSI
0araTboX 3aXBOPIOBAHb, 1 IIEH CIIHUCOK TOCTIHHO MOMOBHIOETHCSI HOBUMH HaHumu [1, 5, 6].
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AKTyaJbHICTh Ta NMPAaKTHYHE 3HAYCHHS MPOOJIEMH MOCHIIOETHCA TUM, IO y XBopux 3 MC
qacTime, HK y oci0 06e3 Horo mposiBy, AiarHOCTYIOTh 3MiHHM OpTaHiB TPaBJCHH [/], 0HAK BUBYECHHIO
3B's13ky MC 1 matonorii MiKpOLHMpPKYJSATOPHOTO pycia MUTYHKOBO-KHIIKOBOTO TPAKTy MPUCBSYEHI
okpemi gocimkerns [8, 9], a OinbImicTs pobiT BigoOpakae B3a€MO3B'I30K OKpeMHX KoMIoHeHTiB MC
3 JISIKUMH TracTpoeHTeposioriyHiuMu Hozomorisimu [10, 11]. HatowmicTs, citig 3BEepHYTH OCOOJIHBY
yBary Ha Te, 10 NOPYIIECHHS MipOLMPKYJISLIi € NEPIIONPUINHOIO 1 CTUMYJIOM PO3BUTKY MMOAATBIINX
3amajbHUX MPOLECIB TacTPOAyOAMHANBHOT 30HM Ta 3aroctpeHHs MC [12]. DparmeHTapHICTH
iHpopManii 3 MUTAHHS MOCTIIKEHHS MiIKPECTIOE aKTyaJbHICTh MPOOJIEMU Ta 3yMOBIIOE MOTPeOy
cUcTeMaTH3allii HAKOMTMYEHUX 3HAHb.

Mertoto poboTu Oyno MpOBeACHHS aHaJi3y JiTepaTypHUX JaHUX 1010 GopdodyHKIiOHATEHUX
0co0IMBOCTEH 3MiH OKPEMHUX CKIIaJOBUX HUTYHKOBOI cTiHKH pu MC.

Y po06oTi MpoBeAeHO aHa i3 OCHOBHHX MaTOMOP(OIOTiYHUX 3MiH HUTYHKOBOI cTiHKM nipu MC;
PO3IIISIHYTH TiCTOJNOTIUHI 0COOIMBOCTI 3MiH MIKPOLHMPKYISTOPHOTO pyciia CTIHKH UUTyHKY mpu MC;
0XapaKTePU30BAaHO OCOOJUBOCTI KIIITUHHOI IMYHHOI BiJIOBii KOMIIOHEHTIB CIH30BOi OOOJIOHKH
nuryHka min BmmBoM MC; ommcaHo 3MiHM 3aJI03MCTOTO EMITENII0 CIM30BOI OOOJIOHKH MUTYHKA,
Bukimkani MC.

HaiiroBminmMy cnu3oBa, mifciau30Ba Ta cepo3Ha OOOJOHKM WIIyHKa € y (yHAaJIbHIA HOro
4acTHHI, M’ s130Ba —y BopoTapHiii [8, 13]. Haii0inpIn 3HauymuX 3MiH y CTIHII IUTYHKA PU PO3BUTKY
MC 3a3HalOTh CIM30Ba Ta MiACAM30Ba OOOJOHKH, SIK HAWOLIbII akTHBHI y QyHKUIIOHAIBHOMY IUIaHI
[IapH UUTYHKOBOI CTiHKH. CIif 3BepHYTH yBary, 10 BUILE HABEJCHI 3MiHU CTOCYIOTHCS KapAiaJIbHOTO,
(GyHIaIBEHOTO Ta BOPOTApHOT'O BiALiB HUTyHKA [9, 14].

MixkpouupkynstopHe pycio (MLIP) nuryHKoBo1 CTiHKH € 6araTOKOMIIOHEHTHOIO CHCTEMOIO, SIKa
CKJIQJIAETHCS 3 TICBHOTO HAOOPY TUIIOBHX JIAHOK: apTepioli, NpeKamisipHUX apTepion (mpeKamiispis),
KaIiJspiB, TMOCTKANUIAPHUX BeHyN (MOCTKAmMuIApiB) Ta BeHyJd. KpOBOHOCHI Kamisipu CIU30BOi
00OJIOHKM TIIyHKa MAalTh BHpPa3Hi BiIMIHHOCTI: y MiJCIAW30BIH OOOJOHII iX EHJOTETIONUTH
He)eHEeCTPOBaHi; y BIACHIH MIACTHUHII CIIM30BOi 00OJIOHKH € SIK He)eHeCTpOBaHi Tak i peHecTpoBaHi
exporemionuTu. KpoBOHOCHI KamiIsipy BIACHOT TUIACTHHKHU CIIM30BOi 000JIOHKH 200 € MPOAOBKEHHSIM
KPOBOHOCHHX KamiJISIpiB MiCIM30BOIO MPOIIAPKY, a00 BiATaIy>KEHHSM BiJl MPEKaMiISIpHUX apTepiol,
IO JOCTaTHBO OJHM3BKO MPUIATaloTh 10 0a3aiabHOI MeMOpaHW emiTeniio 3amo3. Bigomum € ¢axt
tonorpadiuHoi mudepenmianii equHoro 1imicHoro MIIP cmu30Boi 000JIOHKHM NUTYHKOBOI CTIHKH,
PE3yABTATOM SIKOi € CBOEPIAHUN PO3IMOIN Yy MiJICIN30BOMY MPOIIAPKY 1 BIACHIN INIACTHHII CIHU30BOI
000JIOHKH (pYHKIIOHATBHO pi3HUX JaHOK MLIP y pi3Hux Bimginax nutyHka [9, 15, 16].

[Ipu rTOCTpOMY pEakTUBHOMY 3amajicHHI NIIYHKOBOI CTiHKH, IO CynpoBomkye MC,
XapaKTepHUMH € YJIBTPaMiKPOCKOIMIYHI 3MiHH, SIKi MPOSBISIIOTHCS JEKOMIICHCALIHHUMU MpoLiecaMi B
CEJIEKTUBHIM NpPOHMKHOCTI 1 Oap’epHiil ¢yHKUil cTiHKKM MikpocyauH. 3 OOKy EHIOTeNliOUUTIiB
BU3HAYAETHCS 1X HAOPSAK, KU MPHU3BOJIUTH 10 (OPMYBaHHS CKIAJIOK, 3arivOWH, BHUIMHIB, 1, K
BHACIIZOK, CYTTEBO 3MEHINYEThCS BEIWYMHA CYIAWHHOTO TMPOCBITY Ta Horo ¢opma Bif MpaBUIBHOI
OKpyTJ0i 200 oBanbHOI A0 HenpaBWiIbHOI. [lopyd i3 MM, B €HAOTENIOIMUTAX CIIOCTEPIra€ThCs BTpaTa
YIOPSAKOBAHOCTI 1 PIBHOMIPHOCTI MiKpodilaMeHTiB 1 MiodilaMeHTiB y MIOIHUTaX, a TaKOX
PO3XO[KEHHSI €HAOTeNialbHUX KOHTAKTiB 3 YTBOPEHHSM IIUIMH, 4Yepe3 SKi y BIACHY IJIACTHHKY
CIIM30BOi 1 MiJCIN30BOi OOOJOHOK MOTpAIUIse HAAJIHMIIKOBA DPiAUHA 3 IJIa3MH KpOBi Ta HaBiTh i
¢dopmeni enementu [16]. V pesynbrari nux nmaroMop@oJIOTiYHUX 3MiH Ha YIBTPaMiKPOCKOIIYHOMY
PIiBHI MOMIYEHO, IO y TUISHKAX CKIAJOK i BUITUHIB IIUTOIUIA3MH SHIOTETIOUTIB BiIOYBAETHCS 3TUTTS
MiHOIMTO3HUX MyXHUPLIB i GOpMyBaHHS BaKyoJieH, siKi BIJOKPEMITIOIOTECS Y CyIUHHUE npocBiT. Cami
SHJOTEIIOHUTH IMiJISTaloTh MOAANBIINM HEKPOTUYHHM Ta aronTO3HUM 3MiHaM [17].

Peaxuist MikpocyquH 000JIOHOK IUTYHKOBOi CTIHKU MpU PO3BUTKY MC MpOSIBISIETHCS Y BUTTIAL
CHasMy 3 HaCTYITHOIO TWIIATAILI€I0 apTepion Y BiAMNOBIAb HA PO3IMIMPEHHS MPOCBITY KaMiIApiB 1 BEHY
Ta HOCUTH CTailHKUI xapaktep [8].

[lepma 3 Bu3HaUeHHUX 3MiH y NOPYIIEHHI MIKpOLUUPKYJIALIT — 1€ He3HAYHAa Ba30KOHCTPHKIIIS B
aprepioniax, fKa 3MIHIOETbCS BUPAXCHOIO AWIATALIEI0, M0 BUKIMKA€E 30UTBIICHHS HAAXOKCHHS
KPOBIi 10 KamiisApiB i BeHyJ. YHACHiJOK I[bOI'O PO3BHBAETHCS CTa3, KU XapaKTEPHU3YETHCS PI3KUM
3HI)KEHHSIM KPOBOTOKY B apTepiosiax Ha paHHix ctanisx MC [14].
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XapaKTepHOIO 3MiHOIO cIM30B01 00070HKM Ha i MC € peBepcuBHE 301IbLIICHHS TPOHUKHOCTI
CTIHKM BEHYN 1 KamiJspiB 3aBASKH aKTHBHOMY CKOPOYECHHIO MiKpO(QilaMEeHTIiB B €HIOTETiaJbHHX
KIITHHAX, IO NPHU3BOOUTH [0 PO3MHMPEHHS MUKKIITUHHAX I0iauH. [osxoM miHOOWTO3Y
3IIHCHIOETBCS CENICKTUBHE MEPEHECCHHS BEJIMKHUX MOJEKYJ uepe3 Kamiisip B inTepcruniid [18]. Crin
3BEpHYTH yBary, M0 B Kamiigpax 340pOBOi CIM30BOI OOOJOHKM WITyHKa piJUHA BUXOAUTH 3
MIiKpOLMPKYJIATOPHOTO pycia B TKAaHUHY MiJ BIUIMBOM KaliISIPHOTO TiAPOCTaTHYHOTO THCKY i
HIOBEPTAETHCS HA3a/l IMiJ] BILIMBOM OCMOTHYHOTO TUCKY IT1a3Mu [8].

Jlimdoinni yTBOPEHHS B CTIiHII HUTyHKa MpeICTaBlieHI AU(Y3HOI0 TKaHUHOIO 1 JiM(OiTHUMH
BY3JIMKaMH, SIKi PO3TAIIOBYIOTHCS B CIIM30BiH Ta MiACINU30Bii 000JI0HKAX, y TOBII BIACHOT MJIACTUHKH
CIIM30BOi 00OJIOHKH, MK 0a3ajJbHUMH BiAJiIaMu KapAiadbHUX, QyHIAIBHUX Ta BOPOTApHUX 3a1103 i
M’ SI30BOIO IJTACTUHKOIO, & TAKOK MK TOJIOBHUMH YaCTUHAMH IILTYHKOBHX 3aJI03.

Binpmicte nmiMdoigHMX By3NIMKIB Yy KapAiadbHOMY BiJAUI OUTyHKAa TPUKYTHOI, a0o
HeNpaBHILHOI (JOPMHU 1, B OCHOBHOMY, CKOHLIEHTPOBaH1 B AUISHII 01 KapAiadbHOTO OTBOPY IUTYHKA
Ta pa3oM 3 Audy3HO0 MM(OITHOIO TKAHUHOIO YTBOPIOIOTH MEPIIY JiHII0 3aXUCTy BiJ [ii aHTUTEHIB
Ta IHIIUX €K30T€HHUX YHHHHUKIB, 10 MOTPAILIAIOTH y NITYHOK 3 Dxkero [10].

Inoni nimQoigHi BY3NIMKHM B CIM30BiM OOOJIOHILI KapAiadbHOTO BINATy LUTYHKa MOXYTh
HaOyBaTH, MOPSAJ 3 TPUKYTHOIO Ta HEMPaBUIBLHOIO (OpMOIO, OBaibHOI (hOpMH Ta 3’ €IHYBATHCh MiX
co6or0 audy3HO0 TiM(OIAHOI TKAHUHOIO, SKa MPOAOBXKYETHCS MiX KapAiaJbHUMH, BIACHUMH Ta
BOPOTAapHUMH 3aJ103aMH B3JIOBXK M’ A30BOi IUIACTHHKH CIIM30BOi OOOJIOHKH.

Crin 3a3Ha4MTH, D10 HA MPOHHUKHICTh CYIWHHOI CTIHKM 1 MDKKJIIITHHHOI PEYOBHWHH BIUIMBAIOTh
MacTOLIUTH, THM CaMHM OOYMOBIIIOIOUH PETYIALII0 epediry 3anajabHOro MpoLecy 3a PaxXyHOK BIUIMBY
Ha CyIWMHHY 1 KITHHHY peakmii. @yHKIiS MacTOLMTIB TONATae y BHUIUICHHI HUMH TiCTaMiHy,
CEpOTOHIHY 1 TeMapuHy 1, TAKUM YWHOM, 3a0€3MCUCHHI MEXaHi3MiB 3011bLICHHS] POHUKHOCTI CTIHKH
TeMOMIKPOCYAMH 1 MEpUBACKYJSAPHOI CIIONYYHOI TKaHWHHU AJs1 MiATPUMaHHS OanaHcy piIuHH B
TkaHuHax. OKpiM IBOro, BOHU OepyTh yuacTh y peajizallii ajJepriyHux peakuiii 3a paxyHOK HasBHOCTI
Ha IJIa3MOJIeMi PelenTopiB 0 iMyHOTJoOymiHiB kiacy E. MactomuTH, SKi MIiCTATH NEpEeBa)KHO
remapyvH, XapaKTePU3YIOThCSl  eKCIEHTPUYHUM  pO3TAllyBaHHSIM sfOpa Ta  OJHOINOJIIOCHUM
PO3MIILIIEHHSAM MeTaxpoMaTuyHuxX TpaHysl. Cekpewiss remapuHy B OCHOBHY PEYOBHHY MYXKOi
CHONYy4HOI TKAaHMHM BiAOyBae€ThCs 3a amoOKpPUHOBHM TUNOM. [Ipyruil THm cexkpeuii MacTOLUTIB —
MEpPOKPUHOBUH. MoOp(OoJIOriYHO  KIIITHMHU  XapaKTePU3YIOThCS  PIBHOMIPHMM  PO3MOIITICHHSIM
0a30(iTBHOTO CEKpeTy Ta BUAUICHHAM HOTo MO BCili MOBepxHI KiIiTUHH. [Ipu rolokpuHOBOMY THII
CEeKpeLii CIoCTepiraeThCsi MOBHE PYHHYBaHHS MAacTOLMTIB Ta BUX1J TPaHysl B OCHOBHY PEUOBHHY. 3a
MOP(QOJIOriYHIMH O3HAaKaMH TpaHyJlIn OOMEXeHI MeMOpaHamM, a JesKi i3 HUX € TOPOXKHIMH
BaKyoJIsIMU. BuiieonucaHi rpanyid, 3rifHO AaHuX jiteparypu [11], MicTaTh remapus, po3MillleHU# y
HEHTPaJbHIA YaCTHHI, Bi SKOTO BiIXOAATH OiYHI PO3ragyXeHHS XOHIPIOTHH-CYIb(aTiB.

MacTouuTd 3aBASKH HAasBHOCTI TelapHHy BIUIMBAalOTh Ha MPOHHUKHICTH CYAMHHOI CTIHKH i
MDKKJIITUHHOT PEYOBHHH, IO € HAA3BHYAHHO BaXKIMBUM (aKTOPOM PEryJisilii 3anaJbHOro MpoLecy.
Tomy 30iMBIICHHS KiJTBKOCTI MAaCTOIUTIB € XapaKTEPHOK TiCTONOriyHOK o3Hakoo MC. BoueBwups,
camMe Le SIBHIIC 3YMOBIIOE BHXiZ y MEPUBACKYJSPHY MUKKIITHHHY PEUOBMHY IUIa3MOLUTIB Ta
JTiM(OLUTIB 3 TPOCBITIB MIKPOCYIUH, IO MiATBEPDKYIOTH IesiKi qociiaauku [13].

[Ipu MC y cau3oBiii 000JIOHLI IUTYHKA iCTOTHY POJIb y TpoLeEci iMyHHOI BiAMOBiII Bifirpae
TaKMii KOMIIOHEHT 3amajieHHA sK KIITHHHAa peakiis, 3a paxyHOK sKoi BigOyBaloThCsi CTamil
po3mi3HaBaHHs, GOopMyBaHHS 1 peanizauii. Y BIacHIl MIACTHHI HecTeUM(pIUYHUMH MPEICTaBHUKAMH
CHUCTEMH IMYHHOTO 3axHCTy € Makpodarw, ski 3a0e3neuyloTs (aromuro3, BOHH €
AHTUTCHIIPE3CHTYIOYMMH KJIITUHAMH 1 PETYIIOITh AisbHICTh QibpobnactiB. Ha movaTkoBux eramax
po3eutky MC y cIu30Bii 000NOHII NUTYHKOBOT CTiIHKY (HE 3Ba)KAOUW HA THIIIOIOUNN YHHHUK, SIKHHA
BUKJIMKAB 3aIlajJeHHs], Ta BT NUTYHKA) MICIS ambTepallil 30UIbIIYEThCS X CepelHs KUIBKICTb, IO €
OTOCEpPEeIKOBaHUM MOP(OJIOTIYHUM MapKEepoM iHTEHCHUBHOCTI AHTUTEHHOTO HABaHTAXEHHS |,
BiJIMIOBI/THO, TPUBAJOCTI albTepaTUBHOI (a3u 3amajieHHS. 3HAYHE MiJABHIICHHS CEPEeIHBOI KiTbKOCTI
MakpodariB mpu po3Butky MC cmoctepiraerecsi sIK B KapAiadbHOMY, Tak i (yHOAIbHOMY Ta
BOPOTApHOMY Bijjinax nuryHka [14].
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Peakuisi 3a/103MCTOTO KOMIIOHEHTa CIHM30BOi OOOJOHKM LUTYHKOBOi CTIHKH € BiZOOpa)kKeHHSIM
KOMIICHCAaTOPHO-BiTHOBIIOBATBHUX MEXaHi3MiB, w0 BigOyBaoTbess npu MC, sKi 3a3HaIOTh
Kap/IiajbHi, BIACHI Ta BOPOTapHI 3aJ03H Ta iX CTPYKTypHi enemeHTH [11].

Ha ¢oni MC nuctpodiyni 3MiHM B EK30KpHHHHX 3aj03aX CIU30BOI OOOJOHKH LUTyHKa
OXOILUTIOIOTh SIK KJITHHHHH, TaK 1 CIIONyYHOTKAHHMHHUM KOMIIOHEHTH. Jl0 peakTHBHUX 3MiH Ha
KIITHHHOMY Ta CYOKJIITHHHOMY PIBHSIX 3aJly4arOThCsl 3a3BUYal SIK TMIAHIyJOLUTH, TaK 1 cama 3a1o3a B
LJIOMY, IO BiOOpa)kaeThesl y BIAMIHHOCTSX METPHUYHHUX MOKAa3HHKIB 30BHILIHBOTO IiaMETPy 3aJI03H,
JiaMeTpy MPOCBITY Ta BUCOTHU CMITEIIONHUTIB [8].

Tak, y xapAianbHOMY BifAidl IUTyHKa XapaKTEepHUM € PO3IIUPEHHs 30BHIIIHBOTO AiaMeTpy,
JiaMeTpy MpOCBITY Ta BUCOTH CIMITENIOUMTIB B IIWHII Ta TOJIOBHIM YaCTHHI KapAiaJdbHUX 3aJ103, IO
MOY€E CBIAYUTH PO T, IO Y BIAMOBIAL HA MOCHICHHA (PYHKIIOHAIBHOI aKTUBHOCTI €K30KPHHOLUTIB
NPOTOKOBAa CHUCTEMa B IIMHII 3a03 3a3HA€ CTHUCKAHHS 3a PaxyHOK Mapaba3albHOro HaOpsaky. Y
TOJOBHIM YacTHHI 3aJ03d HaBMaKH — MPOTOKOBA CHCTEMa PO3MIMPIOETHCS, EK30KPUHOLUTH
CTHCKAIOTHCS, IO TOJETIIye BHUBEACHHS CEKPETy 0 MIMMKOBOrO BiAAUTY 3al034, a MOTIM — y
NOPOKHHUHY IUTYHKa [16].

OcHoBHe (yHKIIOHATEHE HaBaHTaXeHHs Ipyu MC 3a3HAIOTH TNIAHAYJIOLUTH, SIKi PO3TAaIIOBaHi B
muini 3an03u. Tak, cepeqHs KUIbKICTh KapJialbHUX €K30KPUHOLMTIB 3MEHIIY€EThCS, IX HUTOIIa3Ma
MIUTEHO 3aIOBHIOETHCS CEKPETOPHUMH IpaHyJIaMH, siApa MPUTHCKYIOThCS A0 Oa3anbHOi MeMOpaHu. Y
NPOCBITaX BU3HAYAETHCS ONTHYHO LIUIBHUHA CEKpPeT y BUTIAAI T1oOyn Ta (parMeHTH amiKaJbHHX
qacTHH eKk30KpuHOUUTIB [15]. Tlpu eneKkTpOHHOMIKPOCKOMIYHOMY IOCHIDKEHHI B IIMTOIUIa3Mi
KapIialbHUX €K30KPUHOLUTIB BUSABIISIIOTHCS AllONTUYHI TiIBII.

CepenHst KUTBKICTh MPHUCTIHKOBUX Ta KEJIMXOMOMIOHMX KIITHH HAaBMNAaKd 30UIBIIYETHCS,
MOCHITIOIOYH TIPOLIEC CIM30YTBOPEHHS Y BiAMOBIIb HA TOCHIICHHS KHCIOTOYTBOpeHHS Iipyu MC.

CepenHs KiJbKICTh amyAOLMTIB KapAiadbHOTO Bifainy uutyHka mpu MC 3MEHIIYeTbCs, IO
CBIAYUTH TPO iX y4acTb Y KOMIICHCATOPHO-3aXMCHHUX PEaKLifgX NP 3alaJeHH] IITYHKOBOI CTIHKH i
NPOBiAHY poJiib y peryismii mismbHOCTI rmangynoumtiB. Kinekicte EC- ta ECL-kniTuH, HaBmaky,
301IBIIYETHCS, YHACTIOK YOTO MOCHIIIOETHCS CeKpelisl TpaBHUX (pepmeHTiB Ta cnmsy. [icramin, mo
Buginsgerscss ECL-xniTHHAMU, TMOCWIIOE TMPOHUKHICTE MIKPOCYAWH IS TOJAAJBINOI  peaizamii
3ananbHOTO MPOIECY B IITYHKOBIH CTiHLI.

3a maHUMH JiTepaTypH, CEpeaHs KUTbKICTh P-KIIITHH 3HMKYETbCS Ha MOYATKOBHX cTamisix MC,
YHACIiJIOK Y0T0 BiI0yBa€ThCSA 3MEHIICHHS KUTBKOCTI 00MOE3HUHY, 1110, B CBOIO YEPTry, OMTOCEPEAKOBAHO
rajJpMy€ MpPOLECH KHCIOTOYTBOPEHHS Ta CKOPOYEHHs TJaJKuX MiouuTiB sik enemeHTiB MLIP, tak i
M’ 130BOT IUTACTHHKY CIIM30BOT 0OOJIOHKH Ta M’ s130BOi 00OJIOHKH B LiioMy [8].

BucHoBkH:

OTxe, HaROUTBII 3HAYHMX 3MiH Yy CTIHLI HUTYHKY IpH po3BUTKY MC 3a3HarOTh CIM30Ba Ta MiICIU30Ba
00OJIOHKM KapHianbHOro, (YHOAIBHOIO Ta BOPOTAPHOTO BINAINIB SK HaAHOLIBII aKTHBHI Yy
(yHKUOIOHATBPHOMY IJIaHI IIapu OUTyHKOBOi  cTiHku. Ilpm MC crmocrepiraetbcs HaOpsk
€HIOTETIONNTIB, NECTPYKIis IMOBEPXHEBUX MYKOLHMTIB, PYHHYBaHHS LUTYHKOBHX SMOK, 3MiHa
NPOHUKHOCTI 1 Oap’epHOi (yHKLII CTIHOK MIKpOCYIWH, CHa3M Ta OUISATAlis apTepioll, peBepCUBHE
301IBIICHHST MPOHUKHOCTI CTIHOK BEHYN 1 KamijsipiB. XapakTepHoio o3Hakoro MC € 30inbLieHHS
KUJIbKOCTI Makpo(ariB Ta MacTOLHMTIB, IO 3YMOBIIOE BHXi Yy NEPUBACKYISIPHY MiKKIITHHHY
PEUOBHHY IUIA3MOLUTIB Ta JIMQOLUTIB 3 MPOCBITIB MiKpocyAnH. OCKINBKH pPeakiis 3aJ03HCTOrO
KOMIIOHEHTa CJIHM30BOi OOOJOHKM HUTYHKOBOi CTIHKM € BiOOpaXEHHSM KOMIIEHCATOPHO-
BiJTHOBITFOBAJIbHUX MEXaHi3MiB, IO BigOyBaroThcs npu MC, HaHOUIBII XapaKTepHUM € 3MCHIICHHS
KUTBKOCTI KapAialbHUX eK30KPHHOUWTIB Ta P-kimiTH, 30UIbIIEHHS 4YacTKU TPHUCTIHKOBHX Ta
kenuxonoaioanx kiituH, EC- tTa ECL-kimiTHH. PeakTHBHI 3MiHM €K30KPUHOIUTIB BiJOOPaXKAEThCS Y
BIIMIHHOCTSIX METPHYHHX MMOKA3HUKIB 30BHIIIHBOTO AiaMETpy 3aJ03H, AlaMeTpy MPOCBITY Ta BUCOTH
CMITeTIOUTIB.
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HISTOLOGICAL FEATURES OF STOMACH WALL IN METABOLICSYNDROME

The article discusses the histological componenthef metabolic syndrome, reveals the main
pathomorphological processes of the gastric walt ticcompanies it. The histological features of
changes of the microcirculatory channel and gleend@pithelium of the gastric mucosa during
metabolic syndrome are given. The histological geasnof lymphoid formations and features of
cellular immune response of gastric mucosal compisne patients with metabolic syndrome are
characterized.

As a result of the analysis of literary sources tbowing conclusions were formed: the most
significant changes in the wall of the stomach miyirihe development of MS are the mucous and
submucosal membranes of the cardiac, fundal antlpsections, as the most active layers of the
gastric wall in the functional plan; endothelialllcgwvelling, destruction of superficial mucocytes,
destruction of gastric holes, change of permeghalitd barrier function of the walls of microvessels
spasm and dilation of arterioles, reversible insecaf permeability of venules and capillary walls a
observed in MS; the characteristic feature of M&@nsincrease in the number of macrophages and
mast cells, which causes the release into the gmutar intercellular substance of plasmocytes and
lymphocytes from the gaps of microvessels; sinee réaction of the glandular component of the
gastric mucosa is a reflection of the compensatesyerative mechanisms occurring in MS, the most
characteristic is the decrease in the number afi@arexocrinocytes and P-cells, an increase in the
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number of parietal and goblet cells, EC and ECscélhe reactive changes in exocrinocytes are
reflected in the differences in the metric paramseté the external diameter of the gland, the diame
of the lumen, and the height of the epitheliocytes.

Key words: metabolic syndrome, microcirculatory channel, glandular epithelium, mucous membrane.
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MOBEJATHKOBA AKTUBHICTbH I1YPIB I PIBEHb
EHAOTOKCHUKO3Y MO3KY HA TJI I'IPASUHOBOT'O TEITATUTY

[lokazano, mo GopMyBaHHS TOKCHUYHOTO TEMATHTy B HIypiB LUIAXOM BBEJCHHS iM Cip4aHOKHCIOIrO
riipa3suHy CyNpOBOMKYETHCS raIbMYBAaHHSIM OpPi€HTOBHO-IIOBEAIHKOBOT, JOCTiAHUIBKOT Ta eMOLiHOT
AKTUBHOCTI, SIKi BiA3HAYAIOTHCS BXKE HA MEPLUIOMY THKHI.

Ha 171 rematuty B roMoreHaTax TKaHWH MO3KY BUSIBIISIETBCS aKTHBHICTh ypeasH, IO CBiAYUTH
PO MOPYIICHHA AETOKCUKALIMHOI (YHKIIT MEYiHKMA 1 MOKJIMBOCTI PO3BUTKY €HIOTOKCHKO3Y MO3KY
Tak, y MO3Ky IIypiB BCTaHOBJIEHO 30UIbIIEHHS AaKTHBHOCTI MapKepiB 3amajceHHs, (epMEHTiB-
JECTPYKTOPIB Ha TJIi 3HIKCHHSA aKTHBHOCTI MOKAa3HUKIB aHTHOKCHIAHTHOI CUCTEMHU.

JloBeneHo, 10 3MiHAa TOBEIIHKOBOI Ta €MOIIHOI aKTUBHOCTI IMypiB HAa TJIi TOKCHYHOTO
remaTuTy MOB'I3aHa 3 PO3BUTKOM EHIOTOKCHKO3Y, SIKMM € HACTIIKOM HOPYIIEHHs AETOKCHKAIidHOT
(yHKUii NeYiHKY TP TeIaTUTI.

Kniouosi crosa: eiopasinosuii eenamum, eHOOMOKCUKO3, NOBEJIHKO8I peakyii, Oini wiypu.

Konneniisi €HIOTeHHOT IHTOKCHKAIIiT Ha TENEpillHIlA Yac OTpuMaia aOCONIOTHE BU3HAHHS Y KIIHIIUCTIB,
TaK SIK camMe €HIOTOKCHKO3 CTa€ OCHOBOIIOJIOKHUM (DaKTOPOM PO3BHUTKY MOJTIOPTaHHOI Ta MOJiCHCTEMHOT
HE/IOCTATHOCTI, SIKi BU3HAYAIOTh, Y IEPEBAKHIN OUTBIIOCTI BUITA/IKIB, PO3BUTOK 3aXBOproBaHH: [11].

CuHApPOM EHAOTEHHOI I1HTOKCHKAaLii HaHdacTilie CYNPOBOIKYETHCS NECTPYKUI€IO0 TKaHUH,
NOpYIICHHSIM OOMiHY pEYOBMH, 3HWKEHHSIM (YHKUIOHAJIbHOI AaKTHBHOCTI CHCTEM MPUPOAHOI
nerokcukarii [7, 10-12].

Po3BUTOK cHHIpPOMY €HAOTreHHOI iHTOKCHKALii BiAOyBaeTbcA 3aBXKAM Ha T MOPYIICHHA
poOOTH MEYiHKH, TaK K NPU LBOMY CTpaXJIa€ 3AAaTHICTD MEYIHKH 3HEIIKOMKYBaTH 3HAUYHY KiIbKiCTb
TOKCUYHHX PEYOBHH, IO HAIXOIATh 3 KEIO, a TAKOK YTBOPCHUX CHIOTCHHHUM IUIIXOM (HAIpUKIIa,
MiKpoOHi MeTabouiTh, amiak, heHonu, ckaton 1a iH.) [4, 6, 15].

[leuinkoBa eHuedanonaris € 4acTUM YCKJIAIHEHHSM 1 NPOSBOM 3aXBOPIOBAaHb ICUiHKH, €
HACIAKOM Te4iHKoBOi HexocTtatHOCTi. [lpn mpomy 3MiHM B (QYHKIIOHYBaHHI MO3KY MOXKYTh
BUKJIMKATH TOPYIICHHS MOBEAIHKOBUX, KOTHITUBHHX 1 MOTOpHHX (YHKLiH, 3MiHy 0OCOOHMCTOCTI,
3HWKEHHS iHTenekty [9, 13].

VY 3B'13Ky 3 IUM METOK POOOTH OYJI0 JOCIIKCHHS TOBEIHKOBOI Ta €MOIIHOT aKTUBHOCTI, a
TaKOX 3'ICYyBaHHS CTYIEHS €HJOTOKCHKO3y TKAaHHH TOJIOBHOTO MO3KY IIypiB Ha TJi MOJETIOBaHHS
TOKCHYHOTO XPOHIYHOT'O Tipa3uHOBOTO IeMaTUTY.
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MarepiaJ i MeTOIH TOCJTiZKEHb

JocnimkeHHs npoBoauin Ha kadenapi ¢iziosorii groaunu 1 TBapua OHY imeni 1. I. MeunukoBa Ha 12
71a00paTOpHUX OLIMX OE3MOPOIHUX IIypaX, caMIlix, BikoM 8—10micsunis, macoro 300—330r. Trapunu
Oynu posmineni Ha 2 rpynu mo 6 0coOuH — KOHTPOIBHY (iHTakTHI TBapuHHK) i mocmiany (hopmyBaHHsS
MOJIEJi TOKCHYHOT'O TeMaTUTY).

®dopMyBaHHS TOKCHYHOTO TEMATHTY 3MIIHCHIOBAM IUIAXOM BHYTPINIHEOOYEPEBUHHOTO
BBEJIEHHS CipUaHOKHCIIOTO Tifpasudy B 1031 50 MI/Kr aBidi Ha THKIAEHB YIIPOIOBXK IT'ATH THKHIB [8].

[Ipo ¢yHKIIOHATBHHUI CTaH TOJOBHOIO MO3KY IIypiB IO Mipi (OpMyBaHHS Tigpa3HHOBOTO
renaTuTy poOWIM BHCHOBKM Ha TIACTaBI BHBYCHHS ITIOBEIIHKOBO-OPIEHTOBHOI Ta €MOIIMHOI
aKTHUBHOCTI TBapHH 3a MeToAaMu «Bifkpute moae» i «T-mabipuar» [1, 3].

IToBeIiHKOBO-OPIEHTOBHY 1 €MOIlIHY aKTHBHICTH IMYPiB MEPEBIpsIIN OAWMH pa3 Ha TIKICHBL
(mpoTAroM TPHOX THXKHIB) 0 MMOYAaTKy (OPMYBaHHS TeMaTHTy, a IOTIM MPOTATOM MEpPioLy
(dbopMyBaHHs renatuTy (IOTHKHS TPOTATOM 5 THKHIB).

Ilin wac mepeOyBaHHA TBAPHH y <«BIZKPUTOMY TModi» (3XB) peecTpyBaad MOKa3HUKH
BEPTUKAJIBHOI, TOPU30HTAIBHOI PyXOBOi aKTHBHOCTI, JOCIIAHUAIBKOT Ta eMOLIHHOT TOBEMiHKH [3].

YV T-nonibHOMY Na0ipuHTI TIEpe TBApUHOIO CTABHUJIN 3aBIaHHS MPOCTOPOBOTO PO3Ii3HABAHHS
Py TO3WUTHUBHIA MOTHBaIii — MAKPIIUICHHI DKero. BpaxoByBamn dwac, NpOBEICHWU NIypoM Ha
CTapTOBOMY MalIaHYUKY, KITBKICTh 3p00ICHUX TOMIIIOK.

Mo3ok 1 610XIMIYHHAX JOCIIHKEHh OTPUMYBAIH IIICJIS BUBEACHHS TBApPHH 3 CKCIICPUMEHTY
NUISIXOM €BTaHa3il Il TIONEHTAJIOBMM Hapko3oM. [l OioXiMIYHUX HOCHIIKEHb (SMI TKaHUHU
MO3Ky TomoreHizyBanu y 1 M xonomuoro 0,25M Tris-HCL-6ydepi, pH 7,4 [8].

VY romoreHatax TOJOBHOI'O MO3Ky BH3HAa4ald aKTHBHICTH psaay (epMeHTIB, sAKi Moriu O
BKa3aTH Ha NPUYHHY 3MiH (YHKIIIOHYBaHHS HEPBOBOI CHCTEMH. AKTHBHICTBH J30IHMY, YpeasH,
eNacTasu, KaTajasd, BMICT MaJIOHOBOTO Hiambaeriay [8].

[lpu mpoBeneHHI EKCIePUMEHTATBHUX JOCHIPKEHb TBAPUHU 3HAXOJWINCh B CTaHJIAPTHUX
yMOBaX BiBapito 3rigHO 3 HOpMamu 1 mpuHIunamu Jupektusu Pagu EC 3 mutans 3axucTy XpeOeTHHX
TBapWH, IO BHKOPHMCTOBYIOThCS JUIs HaykoBux miieir [14]. BucHoBok kowmicii Omecbkoro
HaI[lOHAJIBHOIO yHiBepcuTeTy iMeHi 1. . MeunnkoBa 3 6ioetuku, mpotokon Ne 3 Big 5.09.2019.

Craructnuny 00pOoOKy OTpUMaHWX JaHWUX y CEepitX IOCIHiMIiB TPOBOIMWIM 33 METOIOM
Cr'ronenra—@imepa. JloCTOBIpHUMH BIIXWICHHSAMH BBaKaJIM Ti, M0 3HAXOIWINCh B MEXKax
BiporigHocTi 3a Tabaumsmu Ct'roaenra, p < 0,05.

Pe3yabTaTH gociaiTKeHb Ta iX 00roBOpeHHs

PyxoBa akTUBHICTh KOHTPOJIBHUX TBAPHH, SIK BEPTHKAIbHA, TaK 1 TOPU30HTANBHA, HE PO3PI3HSUTUCS Ha
MOYATKy MOCHiAy. AJie BXKe Uepe3 TIKIEHb ITCIIS BBEICHHS Tipa3uHy y IIypiB MOCHIIIHOI TPYIH 3
MOJCIITIO TEMAaTHTy CIIOCTEPIiraad pi3ke JOCTOBIpHE TPUTHIYCHHS SK BEPTHKANBHOI, TakK 1
TOPHM30HTAIBHOI akTHBHOCTI. TOOTO BepTHKalbHA aKTMBHICTH 3HM3WIaca Ha 52,1% (<0,05) B
MOPIBHSHHI 3 BUXIOZHMMH IaHWMH, a Topu3oHTaabHa — Ha 29,6 % p<0,05) pucynox). Cmix
BII3BHAYMTH, IO 3HIKCHHA pPYXOBOI aKTHUBHOCTI CIIOCTEPITAJIOCh BOPOIOBXK II SITH TIDKHIB
(opMyBaHHS TOKCHUYHOT'O rematuTy. Takwii caMuil BUCHOBOK MOXKHA 3pOOHUTH TPO JOCHITHHUIIEKY
aKTHUBHICTB. TakK, Ha MEPIIOMY TIOKHI BOHA 3HIDKYBajach Ha 43,6 % p<0,05),a na i’ stomy Ha 59,7 %
(p<0,05)BigHOCHO BHXIIHHUX JaHUX (PUCYHOK).

3HIKCHHS 3arajbHOl PYXJIUBOCTI JOCHITHUX TBAapHH B IIHbOMY TECTI PO3MIHIOETHCS 5K
MIIBUINEHHS PIBHSA CTpecy. 3aBMUpaHHS TBApWHU, i1 HEPYXOMICTh 1 3MCHIICHHS TPYMIHTY TaKOX
MOXKHA PO3TJIIIATH SK CUMIITOM CTpaxy. SIK BUOHO 3 PHUCYHKA, KUIBKICTh TPYMIHTIB Y KOHTPOIBHIH
TpyIli TBapWH 30UIBITyBanacs, a KUIBKICTh OOJIOCIB ICTOTHO HE 3MIiHIOBAaJlaCh y TIOPIBHSHHI 3
BUXITHUMH 3HAYCHHSIMH. Y JOCHITHOI TPYmHd BXKE OO0 KIHIA TIEPIIOTO THXHS CIIOCTEPirain
3MeHIIeHHs uncina BMuBanb Ha 70% (<0,05)y mopiBHSHHI 3 BHXiAHMMHU 3HAYEHHSIMH, OJHAK TPH
II5OMY 301NIbIITyBaack KinbkicTs 6omocis —Ha 119% 0<0,05).
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Pucynok. JluHamika pyxoBoi, TOCHI THAIIBKOT, EMOIIHHOI Ta KOTHITHBHOI 3M10HOCTI
HIypiB Ha T/ (GOPMYBaHHSI TOKCUYHOI'O T€IIATUTY; CYIIJIbHA JiHIS — KOHTPOJIb,
HITPUXOBA — TeMaTHT

TakuM YMHOM HaMy BCTaHOBJICHO, IIO Yy LIYpiB, SKMM MOJEIIOBANM TE€NAaTHT, CIOCTepiramacs
3MiHa MOBEJIHKOBUX PEaKIliii, 110 MOXKe OYTH HACTIAKOM 3MiH, SIKi BHHUKAIOTh B HEPBOBIH CHUCTEMI
I BIUIMBOM EHIOTOKCHHIB, MPOXiJHUX Yepe3 IMEYiHKOBUH Oap'ep. 3aTHICTH MO eKCTParmoJsmii
(ToOTO 3mATHICTH JI0 BHUPIIICHHS €IEMEHTAPHOI JIOTIYHOI 33a/1a4i) € OJHUM 3 HAMIPOCTIIIUX TPOSBIB
eJIEMEHTAapHOI PO3yMOBOI AisTIbHOCTI TBAapHUH [5].

SIK BUAHO 3 PUCYHKa, Ha BHUpIIIEHHS 3aBAaHHsS 3 BUOOpY mOTpiOHOro pykaBa y T- maGipuHTi
IIypyd KOHTPOJBHOI Tpymu BuTpadanu y cepeanbomy 40cek. Y HacTymHi MepioAnd CHOCTEPEKEHb
(omuH pa3 Ha TWXKICHB) IIYpH CHOPMYBAIN CTEPEOTUITHY PEAKLIIO i IIBUAKICTh BAKOHAHHS 3aBJIAHHS
3MeHmmnacs 1o 4,7 — 5,5cek, T006to hakTuuHO 1e OyB Yac, 0 BUTPAYAETHCS IIyPOM Ha IPOOIKKY A0
noTpidHOro pykaBa nabipuHTy. OJHOYACHO 3MEHINyBajacs KUIBKICTh AOMYIIEHHX HOMHJIOK NpH
BUpilIeHHi 3a1a4i B T-1a0ipuHTi.

Hlypr nociimHOi Tpymu B TEpINi TPU THKHI PO3BUTKY TOKCHYHOTO TEMaTUTy 3HAYHO
NOTIPIIMIN TOKA3HUKH, TOPIBHSHO 3 BHUXIIHUMH JaHWMH. Tak, A0 KiHIM MEPIIOro THXKHS dac,
BUTPAYCHUI Ha BHUPILICHHS 3aBIaHHs, 30UIBIIMBCS MOpPiBHAHO 3 BuximHuM Ha 38,8% (<0,05),a no
KIiHIE JPYroro TIDKHS 4vac 30inbmmBes Ha 126,2% H<0,05) (wmB. pucyHok). OTxe, y mIypiB 3
MOJEIUTIO TEMaTHTy CIIOCTEpirayiocs MOPYIICHHS IIBHUAKOCTI 1 AKOCTI HaBuaHHA B T-mogiOHOMY
naOipHuHTI.

TakuM YMHOM Ha TJi MOJENIOBAHHS TiIPa3MHOBOTO TEMaTUTy CIOCTEpiraau 3MiHy poOoTu
TOJIOBHOI'O MO3KYy IIYypiB, IO NPOSBISUIACS B IMOPYLICHHI OpPi€HTOBHO-MOBEIIHKOBOI aKTHBHOCTI,
EMOIIIHOT, M3HABAIBLHOI ISTTLHOCTI Ta KOTHITHBHUX (DYHKIIIM.

Ha migcraBi oTpuMaHMX AaHUX MOKHa TPUIYCTUTH, IIO MPH PO3BUTKY TEMaTUTy IEBHI
KUTBKOCTI TOKCHMYHHMX PEUYOBMH HAIXOIWJIM B KPOBOTIK 1 JocAraqd TKaHMH MO3Ky. Tomy Oyio
NPOBENIEHO AOCIiIKEHHsI aKTUBHOCTI JEPMEHTIB MO3KY IypiB, 10 MOTJIO O BKa3aTh Ha NPUYUHY 3MiH
(yHKUIIOHYBaHHSI HEPBOBOI cHcTeMH. Pe3ynbraTi BU3HAYCHHS LMX MOKAa3HUKIB HABEJEHO B TAOMUII 1
BOHU MOKa3yIOTh ICTOTHI OPYIICHHS JOCIIKYBaHUX (PEPMEHTIB (TaOIHILIs).

Ha 111 MonemoBaHHS remaTUTy B MO3KY LIypiB BHSBICHAa ypea3Ha aKTHBHICTb, sIKa B HOPMIi
BIZICYTHA B IIMX TKaHWHax. Ypeaza He BUPOOISIETHCS COMaTUUHIUMHU KITITHHAMH, TMPOTE CUHTE3YETHCS
OunbIIicTIO yMOBHO-TIaToreHHHX Oakrepiit (Helicobacter pylori, Proteus mirabilis, Morganella
morganii, Providencia rettgeri, Providencia stuartii, Klebsiella pneumoniae, Klebsiella oxytoca,
Proteus vulgaris ta iH.), ki MEIIKAIOTh Y TOBCTOMY KHILIEYHHKY. Y 3B'SI3KY 3 IIUM ypeas3a € MapKepoM
OaktepianpHOi KoHTaMiHamii. [IpogykToM HismbHOCTI ypea3u € amiak, SKHH 3HEIIKOIKYETbCA Y
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nedini. ToMy NOpymIeHHS AETOKCHKALiAHOT (YHKUil MEYiHKM NpW TemaTUTi NpU3BOIUTH OO
HOTPAIUISIHHS HaIMIPHOT KUTBKOCTI SIK ypeasu, Tak i aMmiaky y KpoB, IO MOPYIIye poOooTy MO3KY [7].

B TkaHmHax MO3Ky Ha TJIi 301JIbIIEHHS] MapKepa OakTepianbHOI KOHTaMiHalii COCTepiraeTbes
smeHmreHdss Ha 22,1% 0<0,05) akTuBHOCTI Ji30IMMa, SIKHA MOXKHA BIHECTH 10 MapKepiB
HecTIeU(iuHOrO0 aHTUMIKPOOHOTO 3aXHCTy. BCTaHOBIEHHM 3HIDKEHHSIM aHTUMIKPOOHOTO 3aXHCTY
MO’KHA TOSICHUTH TIiJIBHUIICHHS aKTHBHOCTI ypeasu (OakrTepiaibHOI KOHTaMiHallii), a 3HAYUTh W
amiaky, 110 MOXe IIPUBECTH 0 PO3BUTKY €HIOTOKCUKO3Y MO3KY.

Tabauys
BioximMiuHi MOKa3HUKH TOJIOBHOTO MO3KY IIYPiB Ha TJIi TiApasuHOBOrO renatuty (M=m)
AKTHBHICTH AKTHBHICTH AKTHBHICTH Kinekicts AKTHBHICTH
T'pynu ypeasu, JTi301IUMY, KaTaJjiasu, MJIA, eyacTasH,
MKKaT/KT en/xr MKAaT/KT MMOJIB/KT MKKaT/KT
KonTponsHa 0,0 86,0+6,0 2,76+0,14 70,0+3,01 20,62+2,25
Hocxinwa 8,2+0,7 67,0+4,0 1,91+0,08 85,08+4,93 29,81+2,3
(rematut)
P <0,05 <0,05 <0,05 <0,05 <0,05

Sk BumHO 3 maHWX TAONWIN, TPH MOJCIIOBAHHI TEHATHUTYy B TOJIOBHOMY MO3KYy MIypiB
CIIOCTEpPITaI0Cs JOCTOBIpHE 30iMbIIeHHS PiBHS MamoHOBOro miampaeriay (MJIA) ma 21,5% p<0,05),
0 CBIAYMTH TPO AKTHBAIIO MEPEKUCHOTO OKWCHEHHs imimiB. Hakommuenns MJIA y Mo3koBoi
TKaHHHI I{ypiB 3 TEMATUTOM € TaKOK JOKA30M PO3BUTKY €HIOTOKCHKO3Y (TaOIuIIs).

B sxocTi Mapkepa aHTHOKCHJAHTHOI CUCTEMH JIOCIIIPKYBaJli aKTUBHICTh KaTayia3u. Pe3ynbraTu
aHaji3y MOKa3yloTh, IO V MIypiB 3 MOJIEIUTIO TEMATUTy aKTHBHICTh KaTalla3W JOCTOBIPHO HMXKYA, HiXK
y KoHTponbHii rpymi Ha 30,8% $<0,05).11e cBiguuTh PO OCIAOIEHHS aHTHOKCHAAHTHUX 3aXMCHUX
CHCTEM TOJIOBHOTO MO3KY B YMOBaX MOJICITIOBaHHS TeNaTuTy (Tabuis).

V mrypiB 3 MOAEIIIO TENATUTy B MO3KY BHABJIEHO miaBuinenus Ha 44,6% p<0,05)axTuBHOCTI
enacrtasu — Mapkepa 3amaneHHs. Lleit pepMmeHT Oepe ydyacTh B MPOLECI YIIKOKSHHS CHIOTEIIO
KaMJIIPHUX CYAMH 1 reMaTtoeHIedaligHoro oap'epy, KU 3aXUIllae CHTPaIbHY HEPBOBY CUCTEMY Bij
Yy)XHX PEYOBUH, IO TOTPANWIA B KPOBOTIK. TOMY IiJBUINECHHS €JacTa3d MOXKE BKa3yBaTH Ha
HEHPOJECTPYKIII0 TKAHWHW TOJIOBHOTO MO3KY, Ha O3HaKH €HAOTENalbHOI AMChYHKINI, 10
CYIIPOBOKYETHCS T ABUIIEHOIO IIPOHUKHICTIO reMaToeH iedaianoro 6ap'epy [2].

BignosigHO, OoTpMMaHi pe3yNbTaTH IMOKA3ylOTh, IO B TOJOBHOMY MO3Ky Ha TIIi PO3BHTKY
TOKCHYHOTO TEIMaTHTy pPO3BUBAETHCS 3amallbHa peakilisi, MmO CYMPOBOIKYETHCS TOCIAOICHHIM
AHTUOKCHUJAHTHOI CHCTEMH, IMOCHJICHHSIM IEPEKUCHOTO OKHUCIICHHS JIMIAIB 1 HEHPOASCTPYKTHBHUMHU
poIIecaMH.

OTxe, y X011 TOCHIPKEHHS BCTAHOBHIIH, 1110 Y IIYPIiB 3 TOKCHIHUM TEIIATHTOM CIIOCTEPITAETHCS
3MiHA TIOBEMIHKOBUX PEaKIlii, SKi MOXYTb OYTH HACIIJKOM HAKOIMWYCHHS Y TOJIOBHOMY MO3KY
€HIOTOKCHHIB (amiak, ypeasza, MJIA), 110 IpOXOIATh Yepe3 MOMIKOIKEHNHN P TeIaTUTi MeYiHKOBHI
Oap'ep. Busmieni mopymieHHS BiZOYBaIOTHCS Ha T 3HIDKEHHS AaHTHOKCHAAHTHOTO Ta
AHTUMIKPOOHOTO 3aXUCTy TOJOBHOTO MO3KY IypiB 3 TEMaTUTOM. Y IIJIOMY, 3MiHa TIOBEIIHKOBOI Ta
EMOITiHOT aKTUBHOCTI ITypiB 3 TEIIATUTOM TIOB’ si3aHa 3 PO3BUTKOM €HIAOTOKCHKO3Y, SKHH € HACTIIKOM
3HIDKEHHS aHTUTOKCHYHOT (PYHKIIIT MEYIHKU MPHU TeaTHTI.

BucHoBkn

1. 3a ymoB ¢opMyBaHHS XPOHIYHOTO TOKCHYHOTO TEMATHTy y IIypiB B3HIDKYyBajdach pPyXoBa,
TOPU30HTAJIbHA 1 BepTHKaIbHA akTUBHICTH HA 50—70%,no0caiannibka akTuBHICTE — Ha 40—60%,
rpyminr — g0 70%.

2. Y mypiB 3 MOJCIUIIO I'eHaTUTy CIIOCTEPIrajiocsl MOPYIICHHS KOTHITHBHUX (DYHKIIH, IIBHAKICTH
HaBYaHHs OyJia 3HAYHO TiPIIOI0 Ta KITBKICTh CKOEHUX TOMIJIOK OyIra OUTBIO0, HIXK ¥ IHTAKTHOT
TpyIHU TBAPHH.
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3. MopgenoBaHHs TeNaTUTy y IIypiB MNPU3BEIO OO0 3HIKCHHS aHTUMIKPOOHOTO (3MCHIICHHS
aKTHBHOCTI JizonuMmy Ha 22,1%) Ta aHTHOKCHIZAHTHOrO (HaaiHHA AaKTHBHOCTI KaTaja3uW Ha
30,8 %)3axucTy y TOJIOBHOMY MO3KY TBapHH.

4. Tlpu renatuTi B TOJOBHOMY MO3KY INYpiB CIOCTEpIrajd pPO3BHTOK 3amajeHHs (301LIbLICHHS
aKTHBHOCTI enacta3su Ha 44,6%), HaKONMYECHHSI TOKCHHIB (30ULIBIICHHS BMICTy MaJOHOBOTO
nianpneriay Ha 21,5 %)i BusiBieHHsI ypea3Hol aKTUBHOCTI.
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O. A. Makarenko, T. V. Hladkyi, A. V. Maikova, T. V. Mohylevska
Odesa Mechnykov National University, DepartmenHdfman And Animal Physiology, Ukraine

BEHAVIOURAL ACTIVITY OF RATS AND THE LEVEL OF BRAIN ENDOTOXICOSIS
AT THE BACKGROUND

Hepatic encephalopathy is a frequent complication ananifestation of liver diseases, and a
consequence of liver failure.

Our research aims at studying behavioral and emaltiactivity, as well as identification of the
degree of endotoxicosis of brain tissues of ratshatbackground of modelling in them of toxic
chronic hydrazine hepatitis.

The research was carried out at the Departmentuofidth and Animal Physiology of Odessa
National Mechnykov University on laboratory malésraaged 8-10 months. The animals were divided
into 2 groups, 6 animals in each, control (intautreals) and experimental (formation of a model of
toxic hydrazine hepatitis) ones.

The functional state of the brain of rats was eat#d by studying the behavioral and emotional
activities of animals with the methods of "Opendieand "T- shaped labyrinth".

In brain homogenates, the activity of a number wiyenes was determined, which could
indicate the cause of changes in the functioninghef nervous system: the activity of lysozyme,
urease, elastase, catalase, the content of maldekijale.

It was discovered that formation of toxic hepatitisrats is accompanied by inhibition of
orientation and behavioural activity — on 50-70éxploratory — on 40-60 % and emotional — on 30 %
in “open field” test, considerable aggravation ghdmics of rate and quality of learning problem
solving in T-shaped labyrinth.
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Modeling of hepatitis in rats led to the decreaskly$ozyme activity by 22.1%, catalase activity
by 30.8%, detection of urease activity in the bramwell as an increase in elastase activity b§%4
and malondialdehyde content by 21.5%t the background of hepatitis in homogenates raiirb
tissues urease activity has been detected, actVitgflammation markers and enzymes-destructors
increases, with activity of indices of antioxiddmain system decreasing.

Change of behavioural activity of rats at the backgd of toxic hepatitis is caused by the
development of endotoxicosis, which results frorpamment of the function of liver detoxification.

Key words. hydrazine hepatitis, endotoxicosis, behavioural reactions, white rats.

Hamiinura 03.05.2019.
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BIIJIMB PSEUDOMONAS SYRINGAE HA IHTPOAYKOBAHI
COPTHU INIIEHUAIII

VY craTTi oxapakTepu3oBaHO (ITOTOKCHMYHY AaKTHBHICTh IBOX MAaTOBapiB OCHOBHOTO 30yAHHUKA
0akTepio3iB 3epHOBHX KyIbTyp B YkpaiHi — Pseudomonas Syringae mo BiTHOIIEHHIO IO 3¢peH
NIIEHHUII Pi3HUX COPTiB. Y pe3yNbTaTi MPOBEACHUX AOCHIHKEHb BHUSBIEHO MOMIPHY YyTJIHMBICTh
IHTPOOYKOBAaHUX B YKpaiHi cOpTiB miueHuli 3apyOikHoi cenmekuii Juckyc, Xykynyc, I'penni mo
¢iTonarorennux Oakrepiit P. Syringae pv. coronafaciens ta P. syringae pv. atrofaciens, a Takox 10
ix mimonomicaxapuniB (JIIIC). Haii6inbm crifikumu 1o ¢itonartorenHoi naii marosapiB P. syringae
BUSIBUIIMCST 3€pHa copTy o3umoi mmenuni Juckyc. JKuBi OakrepianbHi cycneH3ii 4MHWIN Oiibin
BUpa3Hy (piToToxcmuHy airo, y mopiBHsaHHI 3 ix JIIIC, Ha 3epHa muieHMIi O3MMHUX COPTIB 1 MEHII
Bupasny, Hix JI[IC Ha 3epHa sipoi neHumi.

Knrouoei crosa: nwenuys, ninononicaxapudu, Pseudomonas syringae.

BakrepianpHi XBOpOoOH IMIICHHIII MOXKYTh OyTH BUKJIMKaHI Pi3HUMH BHIaMu Oaktepii: Xanthomonas
campestris pv. translucens (dopnuwuii 6akTepios), Bacillus megaterium pv. cerealis (6ina mismMucTicT),
Rathayibacter tritici (xoBtumii cim3oBuii 6akrepio3), Pseudomonas ramonicum (Oypwuii G6aktepios),
Pectobacterium carotovorum subsp. carotovorum (GakrepianpHa rHIIB), Pseudomonas cichorii
(crebmoBuit menanos), Clavibacter michiganensis subsp. tessellarius (6akrepianpHa Mo3aika),
Pseudomonas fluorescens (mismuctuii  Oakrtepio3), Pantoea agglomerans (GaxrepianbHa
wisMHCTiCTB), Erwinia rhapontici (posxeBuii OakTepio3 3epHa), sKi BpakalOTh 3CpHOBI KYJIBTYpH 1
3MEHIIYIOTh 1X ypoxkail y cepenapomy Ha 40%,a B poku eniditoriit — Ok, Hixk Ha 70% [3-8].
Cepen 30ynHHMKIB OakTepio3iB 3epHOBHX KyJIbTyp B YKpaiHi HalOinpIl HEOE3MEYHHM €
P. syringae pv. atrofaciens — 30yanuk 0a3anpHoro O6akrepiosy mmenuni [3, 9)]. [laroren Bpaxae Bci
YaCTMHU PpOCIMH 1 HACiHHA, MOXe OyTH TPHYMHOK iX HU3BKOI CXOXKOCTi, BHUKIJIUKAE
IYCTOKOJIOCHCTICTbh, IO BEIE O BTPAT BPOXKAIO 1 3HIKEHHS Horo skocti [9, 13]. MakcumanbHuii
piBeHb PO3BUTKY 0a3aqbHOr0 OaKTEepio3y CIOCTEPIraeTbesi B POKH 3 BUCOKOIO TEMIIEPATYPOIO HOBITPA
1 BojioricTro. OnucaHi BUTIQJKU BUSBICHHS 30y THUKA [IOTO 3aXBOPIOBAHHS B CKJIAJ1 OMAJiB Yy JITHIH
nepiox [15, 14]. Indekuis 30epiracTbcs B ypaKCHOMY HACiHHI KYJIBTYPHHX i IUKOPOCIHUX 3JIaKiB, Ha
POCIIMHHUX PEIITKaX 1 CTepHi, M0 crpusie ii MOMMpPEHHI0. Y paXKeHHs HACiHHS BiliTpae BaYKIUBY POJIb
B eIieMioNIorii 3aXBOpIOBaHb, BUKIMKaHUX P. Syringae pv. atrofaciens. Pseudomonas syringae pv.
Coronafaciens, 3Ha4yHO MeHIIe BUBYCHHMH maToBap P. Syringae, mo BUKIMKae OakTepiabHY
IUIIMHCTICTB JIUCTS 371aKOBHX 1 Ma€ CepoJIOTiuHi BiqMiHHOCTI Bix P. Syringae pv. atrofaciens [12, 11].
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BaxmBUM KOMIIOHEHTOM 30BHIIIHBOI MEMOpaHH i (akTOpOM BipyJIEHTHOCTI (piTOmaTOreHHNX
Oakrepiit poxy Pseudomonas e minononicaxapun (JITIC), sikuii Oepe yyacTh y mpoliecax maToreHesy,
BI/INOBI/Ia€ 3a TaKi BIACTHBOCTI, IK TOKCUTCHHOCTh Ta IMyHOTeHHicTh [2—10].

CrpareriyHa Ba)KIMBICTh IMIICHUII Ha arpapHOMy pHHKY YKpaiHM axTyaldizye MOIyK i
BIIPOBA/DKCHHSI Y BUPOOHHUITBO COPTIB, CTIHKHMX A0 Oa3aimpHOro OakTepiody. Buxonmsum i3 mporo,
MeToI0 poOoTu Oyino BHM3HAYCHHS BIUIMBY (QiTomaToreHHuX Oakrepiii Pseudomonas syringae pv.
atrofaciens i Pseudomonas syringae pv. coronafaciens, a takox ix JIIIC Ha HaciHHS pi3HHX
IHTPOIYKOBAaHHUX COPTIB MIICHHULI.

Martepiana i MeToaH T0CTiAKEHD

VY poboti nmochimxyBand (ITOTOKCHYHY AaKTHBHICTH [BOX INTaMiB  (IiTONAaTOreHHHUX OakKTepiid:
Pseudomonas syringae pv. atrofaciens (McCulloch 1920) Young, Dye & Wilkie 1978/KM B-1013
— BHJIUJICHUH 3 ypakeHHX OakTepio3oM pociuH xuta, Pseudomonas syringae pv. coronafaciens YKM
B-1154 —Buninenuii 3 ypaxeHux pociuH BiBca. Llltamu oTpuMaHi 3 KOJEKILi1 )KUBUX KyJIbTYp BiIAiTy
¢itomatorenHux Oakrepiit [HcTuTyTY MikpoOiomnorii i Bipycomnorii iM. [I. K. 3a6onotnoro HAHY. dns
TOCTAHOBKH JIOCIi/(iB BUKOPHCTOBYBANIM CYCIICH3II0 KHBHX KIITHH 30yIHHMKA 3 KoHIeHTpamiero 10°
KYO / mn. [nsa orpumanns npenapatiB JIIIC i3 wimitun P. Syringae Oakrepil KyJIbTUBYBaJu Ha
KapTOIUITHOMY arapi npotsiroM 24 ron npu temmepatypi 28° C. bakrepiansny macy 3muBaiu 0,85%
pozunHoM NaCl i ocamxysamu nenrpudyryBannsam (6000 g, 15xB). JIIIC exctparyBamum 3 cupoi
OakrepianpHoi mMacu nBidi 0,85% pozunHom NaCl npu nocriliHOMy nepeminryBaHHI Ha MarHiTHIH
mimani npu temmeparypi 4°C npotarom 4-5roj, sk onucano panimre [6]. Ha xoxni 10T xmitun
BukopuctoByBamu 100 i po3unny NaCl. Excrpaktu uenrpudyrysamu (6000 g, 15B), mianizyBanu
NPOTH JUCTWIBOBAHOI BOAW MPOTAroM a00M 1 BUCymryBanu JjioduibHo. OunineHHs BoxHoro 3%
pPO3YHMHY OTPUMaHHX JIO(QUIFHO BHCYIICHHX O1OMONIMEpIB NMPOBOIMIM YIbTPAlCHTPH(YTyBaHHIM
npotsiroM 4 rox mpu 100 000 gi temmepatypi 4°C. TloBropHO JioQMIEHO BUCYIICHHHUI Npenapar
BUKOPUCTOBYBAJIHX B MOAAJBIINX JA0OCTiAAX.

®ditonaroreHHy Air0 OakTepii Ta iX MeTa0OMNITIB BHBYANM LIOAO TPHOX COPTIB MIIEHHII],
7r00'sI3HO HaJTaHUX HIMEIBKOIO arpapHoio koMnaniero «Lampka agros Ykpaini:

Huckyc — copt o3umoi mmenti; y 2004p. BHeceHuit 10 [lepkaBHOTO peecTpy COPTIB POCIHH
VYkpainu.

XyKyinyc — copT o3uMoi mmieHuni. Mae BHUCOKMI T€HETHYHHMH MOTEHLial MPOAYKTHBHOCTI.
Copt BHeceHH 10 peecTpy copTiB pocnuH Ykpainu B 2008p.

I'penni — sipuit panniili riopua. CopT BHECEHUH A0 peecTpy cOpTiB pocnuH Ykpainu B 2009
poti.

Hacinns nmenuii npoMuBaiu BoAoTiHHOIO (40XB), a MOTIM CTEPHIBHOK AMCTHIHOBAHOIO
BOJIOIO 1 po3kiaganu mo 20 mr. Ha cTepuibHUH namip y yamk# [letpi. Y kokHY Yaliky BHOCHIH 110
5 Mt ocnipkyBaHoTO Mpenapary. 6akTepianbHOi cycnensii ado pozunny JIIIC 3 koHIEHTpawieo 5 Mr
/ mn. Hacinas npopouryBainu B TepMocTati mpu temmeparypi 28°C. CXOXICTh HACIHHS i JIOBKHHY
OCHOBHOTO KOPIHIIS TPOPOCTKA BH3HAYAIN Yepe3 4 THI IPOPOIIyBaHHS.

VYci gocnigkeHHs IPOBOAWIN HE MEHIIE, HiXK Y TphOX MoBTOpax. CTaTHCTUUHY 00pOOKY JaHUX
npoBoIUIHM 3 BUKOpUcTaHHsAM nporpamu Microsoft Office Excel 2003. faructuuny 10CTOBIpHICTB
BIIMIHHOCTEHl MK TOpIBHIOBAHMMHU TMOKAa3HMKaMW BH3HAYaId 3 BHKOPUCTaHHSAM t-KpuTepito
Cr'ropenTta. JlocToBipHuMu BBakanu BigmiHHOCTI ipu P < 0.05.

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpeHHS

Bukopuctani B poO0Ti COpTH NILIEHULI XapaKTepU3yIOTHCS MiABUILIEHOIO CTIHKICTIO IO 3aXBOPIOBaHb,
BHUCOKOIO 3MMOCTIHKICTIO 1 BHCOKOIO MocyXocTiliKicTio. OOpoOka HaciHHS BCiX COPTIB MIICHHUII
cycrieHsiero kuBUX KiIiTHH P. Syringae o0ox maroBapoB NMpPUBOAMIA JIO 3HIDKCHHS iX CXOXOCTI Ta
NPUTHIYCHHS MPOpocTaHHs HaciHHA (Tadnm. 1, 21 3). OgHak, cnocTepiraiucs JAesKi BiIMIHHOCTI B
3HAYEHHSX [UX IMOKA3HUKIB AJISl TPHOX AOCIHIIKEHUX COPTiB MILCHHII.

[Ipu o6pobui HaciHHS meHUHi copty Juckyc cycreHsiero >xuBuxX KIiTHH P. Syringae pv.
coronafaciens YKM B-1154cxoxicTb HaciHHS NpakTHYHO He 3MeHIyBanacs (95%).OnHak noBxuHa
OCHOBHOTO KODIHIII MpPOpOCTKa 3MeHnryBajacs Ha 50%, mopiBHsSHO 3 KOoHTpoieM. [Ipu o0poOmi
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HACIHHA MIICHUIII IIbOTO COPTY CyCHEH3i€ro uBUX KiiTuH P. Syringae pv. atrofaciens YKM B-1013
oTpuMaHi moAiOHI pe3yibpraTH. CXO0XICTh MPaKTHYHO HE 3MiHIOBaJAcCs, ajue JOBXKHHA OCHOBHOTO
KOPIHIIS MPOPOCTKA 3MeHIyBatacs Ha 52%.

OO0poOka HaciHHs copTy XYKYJyc CyCIieH3i€l0 XHBUX KiIiTHH P. Syringae pv. coronafaciens
YKM B-1154 npuBoguna 10 3MEHIIEHHS iX cxoxocti Ha 35%, xoua i He BIUIMBAJla Ha PICT
npopoctkiB. OO0poOKka HaciHHS MIIEHHII LBOTO COPTY CYCIEH3i€l0 KUBHX KIiTHH P. Syringae pv.
atrofaciens YKM B-10133wmeHrmryBana cxoxicte Ha 25%, mpu 11bOMY JTOBXHHA OCHOBHOTO KOPIHIIS
MPOPOCTKA TaKOXK 3MeHIIyBanacs Ha 44%.

Tabauys 1
Brus P. syringaei ix simornosnicaxapuiiB Ha CX0KIiCThb 1 MPOPOCTAHHS HACIHHS MIIEHUII COPTY
Huckyc
BaianT o6po6Kku HaciHHs muieHH] CXOXKICTh JloBX1MHa OCHOBHOT'O KOpIHIS IPOPOCTKIB
Haciuusg, % MM % 10 KOHTPOJIO
Cycnensis sxuux Kiitie P. Syringae pv. .
coronafaciens YKM B-1154 95 2,0¢0,40 50
JITIC P. syringae pv. coronafaciens YKM *
B-1154 (Swr/wn) 80 2,620,73 66
Cycnensis sxuux Kiitie P. Syringae pv. .
atrofaciens YKM B-1013 90 1,940,24 48
JITIC P. syringae pv. atrofaciens YKM B- *
1013 (Suarfatn) 90 2,6+0,51 64
KonTpois 100 4,0+0,40 100

IHpumimka: p < 0,05BiAHOCHO KOHTPOJIO.

IIpu oOpoOIi HaciHHS copTy mineHuill ['peHHi cycrensieo Oaktepiii P. syringae pv.
coronafaciens YKM B-1154 cxoxicts 3MenmnyBaigacs Ha 50% i Bim3HavaaM MPUTHIYEHHS POCTY
MPOPOCTKIB (IOBKHHA OCHOBHOTO KODIiHII ckimamaga 46% 1mo BigHOIIEHHIO J0 KOHTPOI0). Takox
el copT BHSBMBCA 4YyTJAMBHM 10 il kuBHMX KimiTH P. Syringae pv. atrofaciens VKM B-1013.
Cxoxicts 3menmryBanacs Ha 30%,a moBKrHa KOpiHI IpopocTKa Ha 57%.

Taxum 9rHOM, BCi JOCITIPKEHI HAMH COPTH TIIICHUIT XapaKTEePU3yBAIHCS ITOMIPHOIO Yy TJIUBICTIO 110
30yIHUKIB OaKTepialbHUX XBOPOO 3€PHOBUX KyJIbTYp Buay P. Syringae. Hamu He Oyiio BiMi4eHO CyTTEBOT
PI3HUII B YyTJIMBOCTI 10 30YAHUKIB OaKTepiaIbHUX XBOPOO COPTIB 03UMOI 1 SIPOT IMIIICHHMIT.

s ominku BrumuBy JITIC ditomarorennux 6axrepiit P. syringae pv. atrofaciens YKM B-1013
i P. syringae pv. coronafaciens VKM B-1154Ha cX0XiCTh i IIPOPOCTaHHS HACIHHSA 3aCTOCOBYBAIH
PO3YHMH 3 KOHIEHTPAII€r0 5 Mr/Mi1, OCKIIBKH BiOMO, IO JJISI POCIHH Taka KOHIIEHTpAI[isl € BUCOKO
tokcuuroio [1, 4]. JITIC 060X 1mramiB IposBIsIK (iTOTOKCHYHY aKTHBHICTD, X04a BUKIUKAIA MEHII
3HAYHE 3HIKCHHSI CX0XKOCTI HACIHHS IMIIEHUIT, HiXK KIITHHHI CyCIIeH311.

Tabauys 2
Brutus P. syringae Ta x minomosicaxapuiB Ha CX0XKICTb 1 IIPOPOCTAHHS HACIHHS IIIIEHUI COPTY XYKYIyC
Baiant o6po6KH HaciHus mueHui CX.O)KICTB JloBX1MHa OCHOBHOT'O KOPIHIIS IPOPOCTKIB
Haciuus, % MM % 10 KOHTPOJIO
Cycnensis sxuBux Kiitie P. Syringae pv.
coronafaciens YKM B-1154 65 3,420,42 95
JITIC P. syringae pv. coronafaciens YKM *
B-1154(5mr/wn) 50 2,120,61 58
Cycnensis »xuBuX KmiThH P. Syringae pv. N
atrofaciens YKM B-1013 75 2,0+0,56 56
JITIC P. syringae pv. atrofaciens YKM B-
1013 (5ur/yin) 60 2,7+0,56 75
Konrpons 100 3,6+0,46 100

Hpumimka: p < 0,05B11HOCHO KOHTPOIIO.
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Ipu 06po6ui Haciuus nmenuti copty Huckyc JIIIC P. syringae pv. coronafaciens YKM B-
1154 cxoxicTb HaciHHS IPAaKTUYHO HE 3MiHIOBajacs, K 1 mpu Ail ’KUBHUX KIITUH 1boro mramy. JIIIC
P. syringae pv. coronafaciens YKM B-1154npurHidyBaB picT IpOPOCTKIB MIISHUIII PO IO CBIAYUTH
3MEHIICHHS JOBXUHH KopiHIs Ha 34% 111010 KOHTpOIt0. [Ipr 00poO1Ii HACIHHS MIICHUIII IILOTO COPTY
JITIC P. syringae pv. atrofaciens YKM B-1013otpumano nmoi0Hi pe3ysibTaTH.

OO0pobka Hacius copty Xykynyc JIIIC P. syringae pv. coronafaciens YKM B-1154
MPUBOIAIIA IO 3MEHIICHHS iX cx0kocTi Ha 50%1 3MEHIIIeHHS TOBKUHU OCHOBHOTO KOpiHIg Ha 42%.
O0poOka Hacinas nmenuti nporo copty JIIIC P. syringae pv. atrofaciens YKM B-1013 3menmimna
cxoxicte Ha 40%, npu 1IbOMY JOBXHHA OCHOBHOTO KOpIHIS IPOPOCTKA TAKOX 3MEHIIyBajacs Ha
25%.

[Ticns 06poOku Hacinus nmenuti copry ['penni JITIC 6akrepiit P. Syringae pv. coronafaciens
YKM B-1154cxoxicTb 3MennryBanacs Ha 10%i Bin3Hayamy NpUrHideHHs: pOCTY KOPIHISI MPOPOCTKIB
Ha 30%. 3MeHIIeHHs CXO0KOCTI HaciHHS mueHuwi copTy I'penni npu oopooui JIIIC P. syringae pv.
atrofaciens YKM B-1013cknano 30%,sik i mput 00poOI1i CyCHEeH3i€r0 )KUBUX KITITHH I[OTO IITaMYy.

Tabnuysn 3
Bruu P. syringae i ix siimomnosicaxapuIiB Ha CXOXKICTb 1 IPOPOCTaHHS HACIHHS MILICHUII COPTY
I'penni
Baiar 06po6Kn HaciHHs meHML] CX.O)KICTL JloBX1MHa OCHOBHOT'O KOPIHIIS IPOPOCTKIB
Haciuus, % MM % 10 KOHTPOJTIO
Cycnensis sxuux Kiitie P. Syringae pv. .
coronafaciens YKM B-1154 50 1,720,47 46
JITIC P. syringae pv. coronafaciens YKM
B-1154(5wr/wn) % 2,6+0,61 70
Cycnensus xuBux Kiitaa P. syringae pv. *
atrofaciens YKM B-1013 70 1,60,32 43
JITIC P. syringae pv. atrofaciens YKM B-
1013 (5ur/v) 70 2,7+1,06 71
Bopa (KoHTpoJIB) 100 3,7+0,35 100

IHpumimka: p < 0,05BiAHOCHO KOHTPOJIO.

Taxum unaomM, JITIC P. syringae pv. coronafaciens YKM B-1154i P. syringae pv. atrofaciens
YKM B-1013BusBisiin TOKCHYHY [1it0 Ha HACIHHS MIICHMIII TOCIIHKSHUX COPTIB Ha PiBHI Ail )KMBHX
KIITHH (ITOMATOreHHUX OaKTepidi 1 MOXYTh OyTH BHKOPHCTAHI JUIS BiIOOPY 1 KIITHHHOI CEJIEKIIil
COPTIB IIIIEHHUII CTIMKUX 0 OaKTepiaJbHUX XBOPOO.
BucHoBkHu
IntpomykoBanui B VYkpaini coptw mmreHumi 3apyOikuoi cenmekiii Juckyc, Xykymyc, I'penni
XapaKTEePU3yIOThCA TIOMIPHOIO YYTIMBICTIO 10 (iTomaroreHHNMX OakTtepiii P. Syringae pv.
coronafaciens i P. syringae pv. atrofaciens, a Ttakox mo ix JIIIC. Haibinem crikuMu 10
¢itomaTorennoi aii matosapis P. syringae pv. coronafaciensi P. syringae pv. atrofaciens susisunucs
3epHa coptiB o3umoi mimenumi Juckyc. JKui GakrTepianbHi CyCIeH3il CIpaBisiM OiNbII BHpa3Hy
(dhitoToKCHYHY [it0, Y mopiBHsHHI 3 iX JITIC, Ha 3epHa MIICHHUII 03UMHUX COPTIB 1 MEHII BUPA3HY, HIX
JITIC—na 3epHa ApOi MIIICHUTT].
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THE EFFECT ORFPSEUDOMONAS SYRINGAE ON INTRODUCED VARIETIES OF WHEAT

Pseudomonas syringae, the causal agent of basal bacteriosis of wheat, igrtbst dangerous wheat
pathogen in Ukraine. The phytopathogen affectpatis of plants and seeds, and may be the cause of
their low germination. It also causes empty-heaatlileg to crop losses and quality decred3e.
syringiae survives on host plant residues, in soil and oml.s8eed infestation can play an important
role in disease epidemiology. An important compénanthe outer membrane and the virulence
factor of phytopathogenic bacteria of the gefgsudomonas is lipopolysaccharide (LPS), which
participates in pathogenesis processes, and i®nsigpe for toxigenicity and immunogenicity of
causal agents. The strategic importance of whedhanagrarian market of Ukraine actualizes the
research into the varieties resistant to basalebasis. The study aims to determine the effects of
phytopathogenic bacteridseudomonas syringae pv. coronafaciens andP. syringae pv. atrofaciens,

as well as their LPS on seeds of different wheaetias. Bacterial strains were obtained from the
collection of live cultures at the department offjgipathogenic bacteria of D. K. Zabolotny Institute
of Microbiology and Virology of the NASU. To conduthe experiment a suspension of living cells
of the pathogen with a concentration of ILFU / ml and LPS solution at the concentratiorbof
mg/ml was used. Exposure time was 24 h. The semdimgion and the length of the main root of the
sprout were determined after 4 days of germing@mnod. Phytotoxic effect d?. syringae cells and
their LPS was investigated using two varieties ofter wheat (Discus and Huculus) and spring wheat
variety of Grenny. Introduced in Ukraine wheat e#igs of foreign breeding Discus, Hukulus and
Grenny were characterized by moderate sensitiatyphytopathogenic bacteriB. syrinae pv.
coronafaciens and P. syringae pv. atrofaciens, as well as to their LPS. The most resistant ® th
phytopathogenic effect ofP. syringae pathovars were the grains of the variety of wintdreat
Discus. Live bacterial suspensions exerted a movagunced phytotoxic effect, compared to their
LPS, towards wheat grains of winter varieties agsk |pronounced than LPS - towards grain of
spring wheat variety.

Key words: wheat, lipopolysaccharides, Pseudomonas syringae.

Hamivinura 18.04.2019.

90 ISSN 2078-2357Hayk. 3an. Teprom. Hail. iea. yH-Ty. Cep. bion., 2019 Ne 2 (76)



OI3I0JIOI'EA POCJIIMH

VK 581.143:577.175.1.05 doi: 10.25128/2078728%.2.15
C. 0. [IPUIIJTABKO, B. M. TABII

Hixuncbkuii nepxaBHuit yHiBepeuteT iMeHi Mukonu ["orosns
Bys1. I'padebka, 2, Hixkun, YepHiriBcbka obmacth
e-mail: gaviyv@gmail.com

MOPIBHSIJIbHUM BILJIUB PEI'YJISITOPIB POCTY A30TO®IT,
AHTAPHA KUCJIOTA TA BUMIIEJI HA IMHAMIKY
MPOLIECIB POCTY TA MPOAYKTUBHICTh O3UMOI
HNINEHUWIU COPTY IOBIBATA

VY crarTi HaBeOeHI pe3yiabTaTH BUBUCHHS BIUIMBY PETYISTOPIB poCTy pociuH A3zotodit, SAnTapHa
KUCIIOTa Ta BuMIen Ha mMoibOBY CXOXICTh HACIHHS, AWHAMIKY TOKa3HHKIB pOCTY (CepeaHs BUCOTa
POCHMH Ta OBKMHA KOPEHs, Maca CUPOI Ta CyXOi PEUOBHHH, BIZICOTOK CyXOl PEYOBUHH B POCIMHHIN
npo0i) Ta eJEMEHTH MPOAYKTUBHOCTI (HOBKMHA CKJIAJHOTO KOJIOCA, KUIBKICTh 3€pHMH Ta Maca
CKJIQJIHOTO K0J10ca) 03uMoi mieHuui copty KOBiBaTa.

Kniouosi cnosa. pezynsmopu pocmy pociun, 03uMa RULEHUYS!, CXOHCICMb HACIHHA, 6UCOMA POCIUH, O0BICUHA
KOpeHst, MaAca CUpoi pevyosuru, Maca cyxoi pewosunu, npupicm, npoOYKMuGHICmb.

Beryn. Cepen HallBaKJIMBIIINX 3€PHOBHX KYJIBTYp O3MMa MIICHUII 33 OCIBHUMH TUIOIAMH 3aiiMa€ B
VYkpaini nepire Micue. BoHa € TONOBHOIO NMPOXOBONBYOI0 KYNBTYPOIO, SIKAa 32 BPOXKAHHICTIO Ta
BAJIOBUM 300pOM IPOAOBOJIBUOTO 3€pHA 3aiiMae MPOBIAHY poiib y (HOpMyBaHHI BHCOKOE(HEKTUBHOTO
MPOIOBOJIBYOT0 KOMIUIEKCY HAIIO! IepKaBH.

Y TEeXHONOTiAX BUPOLIYBaHHS O3MMOi MIIEHMII 3aJHMIIAE€ThCS 0araro HEBUPILIECHHUX MHUTaHb,
cepel SKUX. CKOPOYEHHS TPUBAIOCTI BEreTalliiHOTO MepioAy, MiABUIIEHHS CTIMKOCTI A0
HECTIPUATIMBAX YMOB HaBKOJIMIIHBOTO CEPEIOBHIIA, 3MEHIICHHS HAKOMTUYEHHS IIKiUINBUX PEUOBHH,
a TaKoXX 301bLICHHS BPOKAHHOCTI Ta AKOCTI OTPUMAaHOI MPOAYKIIIi.

HocmimkenHss 0araTb0X y4YeHHX CBiT4aTh OpO Te€, IO TEXHOJOTii BUPOIIYBAaHHS O3UMOi
MIIEHNU, MOAIOHO 10 1HIIMX KyJIBTYP, MOXHA YCIILIHO PEryJiOBaTH 3a IOMOMOIOI0 PEryisTopiB
pocty pociuH. Lli peyoBUHU MalOTh KOMIUIEKCHHH BIUIMB Ha PICT 1 PO3BHUTOK, 30CEPEAKYIOTH CBOIO
IOil0 y POCIMHHHUX KJIITHHAX, peryiioouyn OamaHc (IiTOrOPMOHIB, IIO Bele A0 CTUMYIIOBaHHS
pocroBux mnporneciB [1, 2]. Jlo ckiamxy pedyoBUH BXOIATH OIOXiIMIi4HI CIOJIYKH, SIKI PETYIIOIOThH
B3a€MOMII0 MK KIIITHHaMH, TKAHWHAMHU, OPTaHAMHU 1 B MIKPOKIIBKOCTSIX HEOOXiAHI JUIA 3alycKy Ta
MOCHIIOBHOTO PETYIIOBaHHS (Pi3i0J0riyHMX 1 MOP(OTreHEeTHYHHX NpPOrpaM pOCTY Ta PO3BHUTKY
pociunn [3, 4]. CyuacHi peryyisTopu pocTy po3poOJicHi Ha OCHOBI HAWHOBIIINX HAYKOBUX JOCSTHEHb
B ramy3i ximii Ta Oiojorii. BoHu € BHcOkoe)eKTMBHHUMH 4Yepe3 3AaTHICTh HIISXOM ONTHUMi3alii
OPOXO/UKEHHS B pociuHax  (i3iosoro-0ioXiMiyHMX ~ TpOLEciB  MiABMILYBaTH  Bpokai
CUIBCHKOTOCIIOIAPCHKUX KYIBTYP [5].

Perynsropu pocTy pOCIHH MOXKYTh BHKOPHCTOBYBATHCH K JUISL TEPEATOCIBHOI 0OpOOKH
HACIHHS, TaK i JUls OONMPHMCKYBaHHs POCIIMH IIiJ] 9ac BereTalii. Ix 3acTocyBaHHs 1y 0OpOOKH HACIHHS
niepes BUCIBaHHSM J03BOJISIE MiABUIIUTH CXOXKICTh HACIHHSI, a1alTyBaTHCh IPOPOCTKAM JI0 HE 3aBXIU
COPUATIMBUX YMOB 3PDOCTaHHS 3a paxyHOK akTHBizauii oOMmiHHMX mpomeciB. Lle, y cBoio uepry,
3a0e3redye MOKpaIeHHs MPOIIECiB POCTY POCIUH Ta IiIBUIYE iX BPOKAHHICTD [2].

Merta pocaizkeHHs1 — BUBUEHHS BIUIMBY PeryssiTOpiB pocty pociuH Asorodit, SHTapHa
KACIOTa Ta Bummnen Ha AWHaMiKy MpOLECIB pOCTy Ta MPOAYKTHBHICTH O3MMOi MIIEHHUI COPTY
IOgiBara.

MarepiaJ i MeTOIH T0CTiTKEHD

BusHaueHHS JUHAMIKU MOKa3HHUKIB POCTY Ta MPOAYKTHBHOCTI A€ 3MOTY MPOCTIIKYBAaTH 33 BILTUBOM

PETYISITOPiB POCTY, SSKUMHU OOpOOJISITY HACiHHS Tepe] BUCIBOM, Ta BCTAHOBUTH iX €(EKTHUBHICTH Ha

BCIX eTamax PO3BUTKY pociuH. J[ns 1mporo OyiaM TpoBEACHI TPUPIYHI MOJBOBI TOCTIIKEHHS 3

BUKOPUCTAaHHIM PETYJISITOPiB pocTy pociuH A3zoTodity, SAntapnoi kuciotu ta Bumnemy. Hacinus
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o3uMoi muieHuni copty HOBiBata oOpoOJISIM PO3YMHAMH IUX TMpernapariB 3TiAHO IHCTPYKLIHA IO
3actocyBaHHIO. [lmoma mocmigHoi minstaku cranoBmwia 40wm2. Jlns TpoBEACHHS JOCHIIKEHBb
BUKOPUCTOBYBAJIX MOJIBOBUI METOA — LIS 3’ ICyBaHHs e(h)eKTUBHOCTI MEPEANOCiBHOT 00pOoOKH HACIHHS
03MMO] MIIEHHI] Ha TUHAMIKY POCTOBHUX IMPOLECIB Ta MPOAYKTUBHICTD Li€l KyJIbTypH; JTabopaTopHuUit
— U BU3HAYEHHs KiNBbKICHUX 1 SIKICHHX 3MiH Yy POCIMHAax; CTaATUCTUYHHUN — IS BU3HAYEHHS Ha
OCHOBI JUCIIEPCIHOTO Ta KOPEIALIHHOTO aHATI3iB JOCTOBIPHOCTI OJICPKAHUX JTOCIIKCHb.

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpeHHs

OTtpumaHi AaHi CBiAYaTh, IO MOJILOBA CXOXKICTh Y KOHTPOJIi CTaHOBMIIA B cepenHboMy 85%,Toi SIK B
JIOCITITHUX BapiaHTax BOHA KomuBaeThbes Bix 74,3%m0 83,3%.Haiimenmoro BoHa Oyna y BapiaHTi, Jie
3aCTOCOBYBIN SIHTapHY KHUCIOTY. 3’SCOBaHO, IO PETYISTOPU POCTY HE BIUIMBAIOTH HA IOKA3HUK
MOJIBOBOI CXOKOCTI POCIHH, OJHAK BiJICOTOK CXOXOCTi OYB TOCUTh BUCOKHUH SIK y KOHTPOJIBHOMY, TaK
1y gocnigHux BapiaHTax. Lle MOJkHA MOSICHUTH THM, IO BUCIBaHHS HACIHHS MPOBOJIWIIN B ONTUMAIIbHI
CTPOKH 3a ONTHUMAaJbHUX NOrOAHMX YMOB. Ilpu LBOMY KiNBKICTH BIAaCHHX (ITOrOPMOHIB Yy
IPOPOCTAIOYOMY HacCiHHI OyJa JOCTaTHBOIO.

3a pe3yabpTaTaMy BU3HAYCHHS CEPEIHIX 3HaUe€Hb BUCOTH POCIHH Ta JOBXWHH KOpeHiB (Tadi. 1)
OyJ0o BCTAHOBJICHO, IO MiCJsl MEPUIOro BUMIPIOBAaHHA CEPEAHbOI BUCOTH POCIHH O3MMOI MUICHULI Y
oCiHHili mepion Haiikpaiuil BIUIMB BHSABMB Iperapar Bummen. Moro MokasHHKM MepeBUILyBasIH
KOHTpOJNBbHUH BapianT Ha 3,4%. Haiiripmmii pesynbraT crocrtepiraBcs y BapiaHTi, 00poOieHOMY
SHTapHOIO KUCIIOTOIO 1 OyB MeHIMH Bif KoHTponto Ha 2,5%.Ilicns apyroro BUMipioBaHHS BHCOTa
pocimH 3pocna B ycix BapiaHTtax Ha 3,1—4,3cMm. MakcuMmanbHa BHCOTa 3aJIMIIAiach y BapiaHTi i3
3acTocyBaHHSAM Bumneny, a HaiiMeHIIa —y BapiaHTi 3 SIHTapHOIO KHCIOTOIO.

Tabnuys 1
Brumie perynsropiB pocTy Ha cepe/IHi 3HaYeHHS BUCOTH POCIIHH Ta JJOBKHUHHU KOPEHIB 03UMO1 TITICHHUITI
1 BuMiproBaHHs 2 BUMIPIOBaHHS 3 BUMIpIOBaHHS 4 BuMiproBaHHSI
I nexanma >xoBTHS I nexanma nucromnaga I nexama kBiTHSA I nexana TpaBHs
= 3 = 3 = 3 = 3
B | 22 | EC | oz | EC | gz | .| g% | i:
8 = %z S = %z S E = S = =
=5 g o =5 g o S5 g 15} =5 g o
m 8< =0 é- m 8< =0 é- m 8- = §~ m 8< =0 é-
Konrpoib 11,9+0,1 5,940,1 16,2+0,3 6,5£0,p 16,7+0}3 6,6+£0,250,1+0,6 7,3+0,4
Asortodit 11,8+0,1 5,940,1 15,0+0,5 6,2+0,p 15,5+0(5 7,4+0,448,9+0,5 8,1+0,5
Bummnen 12,3+0,3 6,0£0,1 16,2+0,4 7,7£0,6 16,3104 7,8+£0,349,3+0,7 8,7+0,4
Awmapua | 416102 | 54:03| 14,7403 75:04 155:013  8,0£0,145,2409 | 9,20,
KHCJIOTa

JOLiNbHICTh AOCHTIIKEHHsSI BU3HAUCHHS BHCOTH POCIMH O3UMOI MIICHUIl Y BECHSHHH MEpion
3YMOBJICHA THM, IO BUCOKI POCIMHHU CXWJbHI 0 BWIATAHHS, IO y MOJATBIIOMY MOKE HEraTUBHO
BIUIMHYTH Ha 00CSATH OTPUMAHOTO MPOAOBOJIBYOrO 3epHa. AHAIII3 TaHUX CBIAYMTH MPO T€, IO MiJ Yac
TpeThOro (BECHSHOTO) BHMIPIOBAaHHS HAaWBUIIMMHU pOCIMHH OyiM B KOHTPOJIBHOMY BapiaHTI.
OpHOuacHO 3 THM, HailMEHIIIa BUCOTA CIIOCTEpiranack y Bapianrax, Ae 0yJo 34iHCHEHO MEepeAnoCciBHY
00poOky HaciHHA A3zoToditoMm i SHTapHOI KHcinoTow. OO0poOka mpemaparoM Bumnen Ha manuit
MOKa3HUK €()EKTUBHOCTI HE BUSBHUIIA.

YeTBepTe BUMIpIOBaHHS MOKAa3ajio, M0 Haile(eKTUBHIMINI BIUIMB HA O3UMY MIIEHHIIO 33 UM
NOKAa3HUKOM 3aiiicHuina SHTapHa kuciorta. Llg crnomyka 3HauyHO 3arajdbMyBajla PIiCT POCIUH Y
MOPIBHSIHHI 3 1HIIMMHU PEryJITOPaMU POCTy Ta 3 KOHTposieM. Tak, cepenHe 3Ha4eHHs BapiaHTa Oyio
HIDKYUM 32 KOHTposibHu Ha 4,9cMm (Ha 10%).

Bimomo, mo kopeHeBa cucTeMa He JMINE 3aKpiIUIIOE POCIMHY B IPYHTI, a U 3abesmeuye
HAJIXOMKEHHS B POCIMHY HEOOXiJIHMX TMOXMBHUX PEYOBHH. TOMY HOBKHMHA KOPEHIB € BaXKIUBUM
MOKAa3HUKOM pocTy pociuH. Ilicias BEMIpoOBaHb CepeqHbOi JAOBXKHHH KOPEHIB y POCIHMH O3MMOI
NIIEHUII Y OCIHHIH MepioA HaWKpamuil MOKa3HUK CHOCTEepiraBcs y BapiaHTI i3 3aCTOCYBaHHSIM
Bumneny, a naifripmmii — i3 SIHTapHOI0 Kucinororo. Ilpupict cepenHboi JOBXUHU KOPEHIB Y OCiHHIN
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nepion xonusascs B Mexax 0,3-2,1cm. [Ipuuomy makcumansHUM BiH OyB y BapiaHTi, 00poOiaeHOMY
AnrapHoro kuciororo. OOpoOKka AaHWX, OTPHUMAHUX TMICI TPETHOrO Ta UYETBEPTOro BECHSIHUX
BUMIpIOBaHb, MOKa3ana, Mo OiNbLIy Mil0 Ha PicT KOPEHEBOI CUCTEMHU y BECHSIHUH MEpioj BUSIBHIIA
SAnrapra kucnota. [licng TpeTbOoro BHMIpIOBaHHS KOPEHI POCIMH y BapiaHTi, 0OpoOJeHOMY ILi€l0
CIOJIYKOIO, IEPEBUILYBAIH CEPEAHIO JOBKHUHY KOHTPOJIHOTO BapiaHTa Ha 21,2%.

[licns deTBepTOro BHMIpIOBaHHS JOBXHHAa KOPEHIB y BapiaHTi 3 00poOkoro SHTapHOIO
KHCJOTOIO 30UTbIIMIIAch 1 MepeBUIIMIAa KOHTpoib Ha 26%. CepeqHs AOBXHHA KOPEHIB POCIUH Y
KOHTPOJII 3aJIMIIaNacs HAHMEHIIIO MPOTATOM BECHSIHHUX BUMipIOBaHb.

OTxe, JOCHIKYBaHI PETYISTOPU POCTY POCIWH 3AIHCHIOIOTH MO3UTUBHUM BIUIMB Ha MPOIECH
PO3BUTKY KOPEHIB POCIMH O3MMOI MIICHHIN Yy OCiHHIA Ta BecHsHWH mepiogu. Llg ocoOiuBicTh
3a0€3MeYUTh MOMIIUBICTD KPAILIOTO KHUBJICHHS POCIUH HEOOX1THUMH €JIeMEHTaMU.

Cupa pedoBHHA POCIMHM IPEJCTAaBICHA B OCHOBHOMY BOJIOI0, SIKa HAJEXHUTH OO HaHOiIbII
BOXIUBHUX (aKTOPIB KUTTA. Y 3€JeHii Maci 37aKoBUX, 0000BUX Ta IHIIMX KyJIbTYp ii 4acTka 3HauyHa —
75—85%.PiBenp 1l BMicTy BH3HAua€ HANpaBJICHICTh Ta iIHTEHCHUBHICTH BCiX (i31010r0-010XiMiYHHX
npotecis [6].

[licng mepmioro 3Ba)KyBaHHS MOKAa3sHUKH Mii CHHTETUYHHX PEryIsATOPIB HAa Macy CHpOi
PEYOBHHHU POCIHH O3MMOI MIIEHHUI ONM3bKi 10 KOHTpomto. Ilicimst mpyroro 3BaXyBaHHS HaKpalii
pe3ynbpTaTé OyJlno OTPUMAaHO IpHW 3aCTOCYBaHHI mpenapary Bummern, siKi mepeBUIIMIN KOHTPOJIb Ha
21% (raba. 2). lemo cnadury aito BUSBUB A30TO(IT.

[licna npyroro BUMiproBaHHS HAHOINBIIMI MPHUPICT MAacHd CHPOi PEUOBHHHU CIIOCTEPIraBcs Y
BapiaHTi i3 3acTocyBaHHsAM Bummeny. fHTapHa kucnora it A30TodIT BUABMIN CadUIy Aif0.

Tabnuys 2
Brutus peryasTopiB pocTy Ha Macy CUpOi Ta CyX0l peYOBUHU POCIUH O3UMOT MIIIEHUIT

1 3BakyBaHHS 2 3BaKyBaHHS 3 3BaKyBaHHS 4 3BayKyBaHHS

I nexanma >KOBTHS I nexanma nucromnaga I nmexama xBiTHA I nexana TpaBHs

:SL :ah :SL :SL :SI- :Sh :Sh :Sh

BapiaHT Q= =) Q= % = Qo - Q= % =
S| 5| SE | v | SE | 5F | 5§ | %E

S o S o S o 8 o S o 8 o S o 8 o

[N < O [N < g [N < g [N < g

= & = 2 = & = & = 2 = & = & = 2

KoHThOM 1,07 0,33 1,25 0,63 6,0 15 71,3 32,0
P +0,01 | 0,01 | #0,05 | 0,01 +0,2 +0,1 +5 +4
Asorodir 1,09 0,33 1,41 0,64 6,3 1,6 152,0 65,0
+0,01 +0,01 +0,07 +0,02 +0,1 +0,1 +8 +6

Bummen 1,02 0,31 1,51 0,61 6,3 1,8 76,0 27,0
+0,03 +0,02 +0,09 +0,01 +0,1 +0,2 +4 +3

q 1,00 0,32 1,30 0,65 7,0 1,8 139,3 59,6
HTApHA KHCIOTa | 4002 | +0,01 | +0,04 | 0,02 +0,4 +0,1 +7 +5

3BaXyBaHHS POCIWH, SKE MPOBOIWIOCH y BECHSHHUU TIepiof, TOKa3ajgo, IO HaWKparri
pe3ynbTaTi OyJI0 OTPHMAaHO TPU 3acTOCYBaHHI mpemapary SIHTapHa KHCIIOTa, SKi TEPEBUIIUIN
MOKa3HUKKA KOHTpoJto Ha 16%. [Him perynsaropu pocTy BHSBHIM ciiadiry fito. ITicis ocTaHHBOrO
3Ba)KyBaHHs HaWKpalluii BIUIMB HA Macy CUpOI PEYOBUHH POCIVH BHSBUB A30TOQIT, 3HAUCHHS SKOTO
MEPEBUIIMIO TOKa3HUK KOHTpoyito Ha 113%. Jlemo MeHImow Maca Oyiia y POCIHH, SKI HPOHIILIH
nepeanociBHy 00poOKy SIaTapHoIo Kucmororo (are Ha 95%0iba 3a KOHTPOJIB).

VY X0Ji MpoBeJeHHSI OCTAaHHBOTO JOCHIPKEHHS 3a IIMM MOKa3HUKOM OyJi0 BCTAHOBJICHO HOTO
MIPUPICT y BEeCHSIHUH mepion. HakommueHHss Macu cHpoi peYOBHHHM BiIOyBaJIOCh HAbAaraTto akTHUBHIIIE
y MOPIBHIHHI 3 OCiHHIM. Maca cupoi peuoBHHHM 3pociia y BCiX BapiaHTax Ha 65,3—145,F. [Ipuuomy
0COOJTMBO IIBUIKWMH TEMITaMH 30IJBIIIEHHS MacH CHpPOI PEYOBHHH BiIOYBaJIOCh Yy POCIHHAX,
00po0JIEHHX Iiepe]] BUCIBaHHSAM pPO34MHOM A30T0diTy. BiH BHABHMB Halie(eKTHUBHIIINK BILIUB,
MIPHUPICT MacH CUPOT PEYOBUHH TIEPEBHUIIMB MOKA3HUKK KOHTPOJIIO OLIbIIE HIXK y 2,2 pa3H.

KinpkicTh Cyxoi pedyoBHHHU y POCIIHHI BigoOpaka€ BMICT OpraHIYHUX 1 MiHEPAIbHUX PEUOBUH
Ta JEAKMX XIMIYHMX €JIEMEHTIB. Y ckiafi cyxoi peuoBuHH pociuH 90—95%cTaHOBIATH OpraHiuHi
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CHOJNYKH, SKi TpencTaBiicHi OinKamMM Ta IHIIMMU a30TUCTUMH CIOJYKaMH, XHpPaMH, KPOXMaieM,
YKpaMmH, KJIITKOBHHOIO, IEKTHHAMH. J{OCTiIKEeHHSI LbOTO TMOKAa3HUKA A€ 3MOTY BU3HAUYUTH BIUIUB
PEryJIATOPiB POCTY Ha IHTEHCHBHICTB )KUBJICHHS POCIHH (3aCBOEHHS BOIH, a30TY, 30JbHUX CIICMCHTIB
Ta MiHepaJbHUX 100puB) [7].

Maca cyxol pe4oBHHU TiCJIs IEPUIOTO 3BaKYBaHHs (Tabi. 2) KOJIHMBANIach y BCIX BapiaHTax Bij
0,310 0,33r. binbmor BoHa Oyna y KOHTPOIIi Ta y BapianTi, 00pobieHoMy A30TodiToM.

Pesynbpratu, orpuMaHi micis Apyroro 3BaKyBaHH, MOKA3aJIld 3pOCTaHHS MAacH CyXOl peYOBHUHH
y POCIIMH ycCiX BapiaHTiB, OJHAaK HAHBUIIUMH BOHHU OYyJIM Yy POCIMH BapiaHTa, HaCiHHA AKOro Oyio
o0pobnene SHTapHOIO KHCIOTOM. lle MOXHa TOSCHUTH THUM, IO 3a3HA4YeHA CIOJYKa MOKpAallye
3aCBOEHHS POCIHMHOI0O TOXHBHUX PEUOBHH Ta € CTPECOBUM ajanToreHoMm. Jlemo ripme, ane
MO3UTHBHO, NMPOSIBUB ce0e A30TORIT.

[licna TpeTboro 3BaXKyBaHHS Cyxa Maca POCIHMH KojuBajach y Mmexax 1,5-1,8r. Haiibinbmi
MOKAa3HUKH CIIOCTEPIrajuch y pOCIWH, 00poOneHux Bumnenom i fHTapHOIO KHMCIIOTOIO, SIKi
MePEBUILMIN TTOKa3HUKN KOHTpoJro Ha 20%.

YerBepTe 3Ba)KyBaHHs MOKa3ajo, IO HAaWKpalluii BIUIUB HAa Macy CyXOi PEYOBHHH BHSBUB
A30TOdiT, sIKKi cripysiB 301IBIIECHHIO FOTO MOKAa3HUKA y 2 pa3u MOPIBHIHO 3 KOHTPOJILHUM. SIHTapHa
KHCJIOTa MIPY 3aCTOCYBaHHI ii A7l MepeArnociBHOT 00poOKM HACIHHS CIIPUsIa IEPEBUILICHHIO 3HAUCHHS
KoHTpoiO y 1,8pasm.

3a mepion AocCHipKeHb HaHOLIBII e(eKTUBHMN BIUIMB Ha NPHUPICT MacH CyXOi PEUYOBHHU
BUSIBIIIM A30TOQIT 1 SIHTapHa KUCIIOTA, OCKUIBKH iX MOKAa3HUKHW MEPEBUIIYBaH KOHTPOJIb MijA Yac
yCiX 3Ba)KyBaHb.

[IpoueHTHMIT BMICT CyXOi PEYOBHMHH MPEICTABISIE COOOK BiJICOTKOBE CHIBBITHOIICHHS MiX
Macol0 Cyxoi i cHpoi pedoBMHH B pociimHi. UnM OifbIIMil BiICOTOK CyXoi pEeuOBHHH, THM Kpaile
POCIHMHHN TEPEKUBAIOTh HECHPUSTIUBI MEepioau, sSKi MOXYTh OyTH IMOB'A3aHI 3 HECTA4YCI0 BOAM UM
BiZICYTHICTIO ONTHMANbHUX TemIiiepaTyp. Lle moscHIOETbCS THUM, IO MPH PO3MICIUIEHHI OpraHigyHUX
PEYOBHH, IO BXOAATH 10 CKJIaly CyXOl pEYOBHHHU POCIHMHH, YTBOPIOETHCS 3HAYHA KIJIBKICTH €HEpTii,
sika HeOOXiHA JUTSL KUTTEIISUTBHOCT POCITUH.

BignosigHo mo Tabmumi 3, mepiri po3paxyHKH MOKa3ajH, IO BiICOTOK CyXoi peyOBHHU OYyB Y
mexxax 30,2—-31,9%I1pu upomy HalOimBIIMM BiH OYB Y pOCHHH, HAaciHHS sKoro Oyno oOpoOiene
SAntapHoro kucaoToro. [1o BiTHOMIEHHIO 10 POCIIMH, HACIHHS SKHX HE 00poOIIsiM mpenaparaMu, Leu
MOKa3HUK OyB Oinbimum Ha 4%.

Tabnuys 3
BruimB perynstopiB pocTy Ha BiICOTOK CyX0i pEYOBUHH y POCIMHHIN Mpobi 03UMOT MIICHUTI

BigcoTok cyxoi pedoBHHM B POCIHHHIN Tpo0i, %

1 3BaxkyBaHHS 2 3BaKyBaHHS 3 3BaKyBaHHS 4 3BayKyBaHHS
I nexanma >KOBTHS I nexanma nmucroman I nexama kBiTHSA 1 nexana TpaBHs
Bapianr e ) ) e
S 3 g3 g3 S 3
(=] (=] o, (=] o, o

s8] % < E = | =g ° S E

o e [e) o

Z Z Z Z
A3zotodiT 30,2+0,1 98 45,6+0,4 89 25,4+0,3 102 42,8+0|4 96
Bumnen 30,6+0,2 99 41,0+0,5 80 28,6+0,7 114 49,0+0|9 104
Surapua kucimora | 31,9+0,4 104 50,2+0,8 98 25,7+0,8 103 42,8+0,8 96
KonTpons 30,7+0,2 100 51,0+0,6 100 25,0+0,9 100 448+0,7 0 10

ITlicis mpyroro 3BaKyBaHHS 3HAYCHHS TOCIIKYBAHOTO TTOKA3HUKA 3MIHIIIOCH y OiK 3pOCTaHHSI,
0 CBIJYHTH PO HAKOIIMYEHHS B POCIIMHAX CYyXOi pedoBHHH. BoHO KonmmBamochk y mexax 41-51%.
[Ipu oMy OYJIO BCTAHOBJICHO, IO PETYISTOPH POCTY HE BHSIBHIM MO3UTHUBHOI Jii IO BiTHOIICHHIO
JI0 KOHTPOJTIO.

94 ISSN 2078-2357Hayk. 3an. Teprom. Hail. iea. yH-Ty. Cep. bion., 2019 Ne 2 (76)



OI3I0JIOI'EA POCJIIMH

Tpere 3BakyBaHHS MOKa3ajlo, LIO BCI PETyAsSTOpPH POCTY BHUSBWIM Ha LW MOKa3HUK
NO3UTUBHHUN BIUTUB. BiICOTOK CyXOi pedoBHMHM B POCIHMHHIN Mpo0i mepeBHINyBaB KOHTPOJb Ha 2—
14%.Haii6inpm e)eKTUBHUM 32 UM ITOKA3HUKOM BUSIBHBCS NpenapaT Bummen.

OcrtaHHe 3BaXKyBaHHS IT0KA3aJ10, 10 MOKa3HUKH y BCiX BapiaHTax 3pociu. OJHAK NO3UTUBHUN
BIUIMB TpenapariB jAewio 3HW3MBCA. EdexTHBHY Aif0 BUSBUB juile Bummen, mia BIUIMBOM SKOTO
BIZICOTOK CyXOi PEYOBHHM B POCIWHHIAH mpoOi OyB Oinpmnii Ha 9 OXMHHULL Yy TOPIBHSHHI A0
KOHTpo0. Lle MokHa mosicHUTH HasBHICTIO B ckinani Bummeny monmimepis IIEI" 4001 ITEI’ 1500Ta
rymMaTy HaTpilo. 3aBISKH TEPIIMM 3IiHCHIOETHCS CTPYKTYpYBaHHS BUIBHOI BHYTPIIIHBOKITITHHHOT
BOJIY, TIOKPAIYIOUH ii 010JI0TIYHY aKTHBHICTh, IPUCKOPIOIOTHCA MpoLecH (poTocHHTE3y, TpaHCHipalii
Ta IHTEHCUBHICTh MIHEPaJIBHOTO KUBJICHHS,; 3aBASKH APYTOMY BilOYBa€ThCS MOMIMIICHHS KUBJICHHS,
II0 CYNPOBOJUKYETHCS aKTHUBI3AIIEI0 POCTY HAA3eMHOT YacTHHU pociuH [8, 9].

3acToCcyBaHHS CHHTETHYHHX PETYJSITOPIB POCTY CYTTEBO BIUIMBAE Ha IMPOAYKTUBHICTH O3UMOi
TIICHHIII, @ CaMe Ha JOBKHMHY CKJIJTHOTO KOJIOCa, KUTBKICTh 3epPHUH Ta Macy CKJIATHOTO Kosoca (Talu. 4).

JocmimkeHHs ToKazand, Mo HalOinelry eQeKTHBHICTh BHABHUB A30TO(IT, SKUH 301IbIINB
JIOBXKHUHY CKJIaJIHOTO Koyioca o3umoi mmeHumi Ha 21,1% mopiBHSHO 3 KOHTposieM. 30iIbIICHHS
JIOBXKWHU CKJIaJTHOTO KOJoca i BituBoM Bumrieny BigOynocs va 17,6%.

Tabauys 4

BrjinB CHHTETHYHHX PETYISTOPIB POCTY HA CIIEMEHTH CTPYKTYPH BPOXKat0 03UMOT MIICHUTI

EnemenTH cTpyKTypH BpO’Karo 03MMOI NIICHUIII
» = <
2 = 2 2 o 3 2
2Eg 2 g2 £ g s 3
Bapianr E 2 § = g = 2 E %g g
£HE S e E g S 0 g S
c 5 g o 2o ) S & o
S =4 35 = S 5 =
=) E = o 2 = o
X 2 F X 2 X
o Q
KoHTpos 7,81%0,19 100 32+1,4 100 1,6420,15 100
Alutapua 8,8+0,14 112,1 37£1,5 115,6 1,78+0,19 118,0
KHUCJI0oTa
Bumrien 9,2+0,15 117,6 43+1,4 134,4 2,102+0,13 131,7
AszoTobir 9,4+0,13 121,1 49+1,5 153,1 2,382+0,14 150,1

3acToCcyBaHHS CHHTETHYHHX PETYISATOPIB POCTY 3HAYHOIO MIpOI0 BIUIMHYJIO Ha 3EPHOBY
MPOIYKTUBHICTh 03UMOI TmieHuIl copty lOBiBara. Tak, mix BIDIMBOM BuMIieny KiJIBKICTh 3e€peH Y
CKJIaAHOMY Kojioci 30iabimmiaacs Ha 34,4%, fAurtapuoi kuciorn — Ha 15,6% Ta mif BIUIMBOM
Azorodity — Ha 53,1% mopiBHsHO 3 KOHTposieM. Ilix BmiuBoM SIHTapHOI KMCJIOTH Maca 3epHa i3
CKJIQJIHOT'O KoJyioca 30inpmnnacs Ha 18% ,Bumneny —ua 31,7%,min BruimBom Aszorodity —Ha 50,1%
MOPIBHSHO 110 KOHTpoito. HalBuina BpoKalHICTH 03UMOI IMIIIEHHUIlI CHocTepiramacs mpu oOpoOIri
Hacinusa Azotoditom i ckmamana 56,21m/ra.

BucHoBkn

OTxe, 3a pe3ynbTaTaMy JOCIIKEHb OYII0 BCTAHOBJICHO, IO PETYISATOPHU POCTY POCIUH A30TOdiIT,
SurapHa kucnora ta BuMmmen eekTHBHO BIUIMBAIOTH HA MPOIECH POCTY Ta MPOJYKTUBHICTH POCIHH
o3uMoi mmeHnmi copty FOBiBara. Ix 3acTocyBanHs Ha MOCiBaX 03MMOI MIIEHHIII MOKHA 37IiHICHIOBATH
JUIst 00poOKM HaciHHS mepes ciBOOr. Bu3HaueHHs HaiOLIbINOI €(EKTHMBHOCTI KOXKHOI'O OKPEMO
B3ATOTO PETYJATOPa, a TAKOK MOXJIHMBICTh 1X MMOETHAHHS JIJISl TIOKPAIICHHS TPOIIECIB POCTY POCIIUH
moTpeOye MOAANBIIOTO JOCTIIKCHHS.
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COMPARATIVE EFFECT OF GROWTH REGULATORS OF AZOTOFIAMBER ACID AND
VIMPEL ON THE DYNAMICS OF GROWTH AND PRODUCTIVITY & WINTER WHEAT
VARIETIES OF YUVIVATA

Scientific research suggests that winter wheativation technologies can be regulated by plant
growth regulators. These substances have a coraffect on growth and development and facilitate
plant growth and crop capacity.

Three-year field studies were carried out usingnptaowth regulators of Azotophyte, Amber
acid and Vympel to determine the dynamics of ptaotvth rates and their productivity. This made it
possible to observe the influence of growth regufatbefore sewing and to establish their
effectiveness at all stages of plant developmes¢dS of winter wheat of the variety Jubiwata were
treated with solutions of the substances underwyaisalThe experimental area was 40 m?2.

The study demonstrated that the growth regulatonsad influence the field germination rate of
plants, but the percentage of germination was dpigile in both control and experimental variants.
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As for the rates of plant height and root lengtie tirst measurement of the average height of
winter wheat plants in autumn demonstrated that pginwas the most efficient. Its indicators
exceeded the control variant by 3.4%. After theosdaneasurement, the plant height increased in all
variants. The fourth spring measurement showed ttiatmost powerful was the effect by Amber
acid. This compound significantly inhibited plamogth compared to other growth regulators and
controls.

The investigated plant growth regulators have atipesinfluence on the processes of root
development of winter wheat plants in both autuma spring time. This feature will provide a better
nutrition of the plants.

The weight of the dry matter after the first weighiwas greater in the control and the variant
treated with Nitrogen. The fourth weighing showeédttthe best effect on the dry matter mass was
found by Azotophyte, which contributed to the irase of this indicator twice as much compared to
the control. Amber acid, when used for pre-sowiegdstreatment, exceeded the control value by 1.8
times.

Stronger effect on the percentage of dry mattéhénplant sample was found only by Vympel,
under the influence of which this indicator wasagee by 9 units compared to the control.

The use of synthetic growth regulators significamicreases the productivity of winter wheat,
namely the length of the complex ear, the numbegrahs and the weight of the compound ear.

Thus, research has shown that plant growth regsladaotophit, Amber acid and Vympel
facilitate the growth and productivity of winter edit plants of the Juvivat variety. Winter wheat
crops can be treated with these substances befaiag Determining the highest efficiency of each
individual regulator, as well as the possibilitya@mbining them to improve plant growth processes,
requires further research.

Key words: plant growth regulators, winter wheat, seed germination, plant height, root length, wet weight, dry
matter weight, growth, productivity.

Hamiiinma 27.05.2019.
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JANHAMIKA HAKOITMYEHHA I HEPEPO3ITIOALLY PI3BHUX ®OPM
BYTIJIEBOJIB B OPTAHAX POCJIMH BAKJIAKAHIB 3A 11
CTUMVYJIATOPIB POCTY

IokazaHo, 1110 06po0OKa pociiH OaksakaniB copTy Anmvas crumyssitopamu pocty 1-HOK, I'Ksta 6-BAIT Brmmsana
Ha POCTOBI NPOLIECH Ta KUTbKICHI TIOKa3HUKH JIMCTKOBOTO arapary. BeraHosneno, mo 'K 30ibinyBara BUCOTY
pociuH y cepenapoMy Ha 16,3%. Vi npenapaty 30UTBIIYBaTM KUTBKICTh JIMCTKIB HA POCIMHI, Macy iX cHpoi
PEYOBMHM Ta IUIOITY JIACTKOBOI MoBepxHi. HaiicyTresime Ha 11 nokasHuky BrvmBaia ['Ks. BeTanoBieHo, 1mio
NPOTATOM BEreTaliliHOTO MepioAy BimOyBaBCs BiATIK LYKPIiB, MEPEBAKHO 32 PaxXyHOK PEIyKYIOUHX
¢dopM, BiJ BereTaTUBHUX OPraHiB A0 IUIOAIB AK y AOCIHIfL, Tak i y KOHTpoui. JJochimxkeHo, mo BMICT
KPOXMAaJIIO 3pOCTaB y KOPiHHI BIIPOJOBXK BEreTalil 1 y ioax y mepirii ii moJoBUHI Ta 3HIKYBaBCS B
ctebmnax i muctkax. CTUMYISTOPH POCTY CHPHUSIIM HAKOMMUYCHHIO ACUMUISTIB Y BETETATUBHUX OpraHax
y MepLIii MOJOBUHI BEreTaliifHOTO Mepiofy Ta MOCHIIIOBAJH iX BIATIK J0 IJIOAIB y ApPYTiil MOJOBUHI
Bereramii. Yci mpenapaTH MOCHIIIOBAJIM HAKOMWYEHHS LYKPIB Ta KPOXMANIO y IUIOJAX MPOTATOM
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As for the rates of plant height and root lengtie tirst measurement of the average height of
winter wheat plants in autumn demonstrated that pginwas the most efficient. Its indicators
exceeded the control variant by 3.4%. After theosdaneasurement, the plant height increased in all
variants. The fourth spring measurement showed ttiatmost powerful was the effect by Amber
acid. This compound significantly inhibited plamogth compared to other growth regulators and
controls.

The investigated plant growth regulators have atipesinfluence on the processes of root
development of winter wheat plants in both autuma spring time. This feature will provide a better
nutrition of the plants.

The weight of the dry matter after the first weighiwas greater in the control and the variant
treated with Nitrogen. The fourth weighing showeédttthe best effect on the dry matter mass was
found by Azotophyte, which contributed to the irase of this indicator twice as much compared to
the control. Amber acid, when used for pre-sowiegdstreatment, exceeded the control value by 1.8
times.

Stronger effect on the percentage of dry mattéhénplant sample was found only by Vympel,
under the influence of which this indicator wasagee by 9 units compared to the control.

The use of synthetic growth regulators significamicreases the productivity of winter wheat,
namely the length of the complex ear, the numbegrahs and the weight of the compound ear.

Thus, research has shown that plant growth regsladaotophit, Amber acid and Vympel
facilitate the growth and productivity of winter edit plants of the Juvivat variety. Winter wheat
crops can be treated with these substances befaiag Determining the highest efficiency of each
individual regulator, as well as the possibilitya@mbining them to improve plant growth processes,
requires further research.

Key words: plant growth regulators, winter wheat, seed germination, plant height, root length, wet weight, dry
matter weight, growth, productivity.

Hamiiinma 27.05.2019.
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JANHAMIKA HAKOITMYEHHA I HEPEPO3ITIOALLY PI3BHUX ®OPM
BYTIJIEBOJIB B OPTAHAX POCJIMH BAKJIAKAHIB 3A 11
CTUMVYJIATOPIB POCTY

IokazaHo, 1110 06po0OKa pociiH OaksakaniB copTy Anmvas crumyssitopamu pocty 1-HOK, I'Ksta 6-BAIT Brmmsana
Ha POCTOBI NPOLIECH Ta KUTbKICHI TIOKa3HUKH JIMCTKOBOTO arapary. BeraHosneno, mo 'K 30ibinyBara BUCOTY
pociuH y cepenapoMy Ha 16,3%. Vi npenapaty 30UTBIIYBaTM KUTBKICTh JIMCTKIB HA POCIMHI, Macy iX cHpoi
PEYOBMHM Ta IUIOITY JIACTKOBOI MoBepxHi. HaiicyTresime Ha 11 nokasHuky BrvmBaia ['Ks. BeTanoBieHo, 1mio
NPOTATOM BEreTaliliHOTO MepioAy BimOyBaBCs BiATIK LYKPIiB, MEPEBAKHO 32 PaxXyHOK PEIyKYIOUHX
¢dopM, BiJ BereTaTUBHUX OPraHiB A0 IUIOAIB AK y AOCIHIfL, Tak i y KOHTpoui. JJochimxkeHo, mo BMICT
KPOXMAaJIIO 3pOCTaB y KOPiHHI BIIPOJOBXK BEreTalil 1 y ioax y mepirii ii moJoBUHI Ta 3HIKYBaBCS B
ctebmnax i muctkax. CTUMYISTOPH POCTY CHPHUSIIM HAKOMMUYCHHIO ACUMUISTIB Y BETETATUBHUX OpraHax
y MepLIii MOJOBUHI BEreTaliifHOTO Mepiofy Ta MOCHIIIOBAJH iX BIATIK J0 IJIOAIB y ApPYTiil MOJOBUHI
Bereramii. Yci mpenapaTH MOCHIIIOBAJIM HAKOMWYEHHS LYKPIB Ta KPOXMANIO y IUIOJAX MPOTATOM
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OI3I0JIOI'EA POCJIIMH

BereraiifHoro mepiony. Taki 3MiHM y mpolecax HAaKONMUYCHHA Ta MEPEepoO3NOAiTy BYIJIEBOIIB
CHPUSUIN MiIBUILEHHIO TPOAYKTUBHOCTI KYJIBTYPH.

Kniouosi cnosa: Solanum melongena L., cmumyasmopu pocmy, nucmxosuil anapam, OOHOPHO-AKYENMOPHI
BIOHOCUHU, 8Y2Ne800U, NPOOYKMUBHICIb.

Bigomo, 1o perymsmis pocTy pPOCiHH 3OIHCHIOEThCS KOMIDIEKCOM TOPMOHIB, SIKMH BKJIOYAa€ ayKCHHH,
ribepeniHy, LUTOKIHIHH, €THJIeH, aOCIHU30BY KHCIOTY Ta iHII (i3ionorivHo akTuBHI crmomykd. Came
TOPMOHAJIBHOIO CHCTEMOIO BH3HAYAETHCS XapakTep OOMIHHMX NPOLECIB, MEPEpO3MOIiT IIACTUYHHX
PCUOBHMH, HAKONMUYEHHS OioMacH pOCIMHOK Ta i okpemumu opranamu [/, 13]. Tomy 3actocyBaHHs
CHHTETUYHHX aHAJIOTiB (PITOrOPMOHIB J03BOJISIE CYTTEBO BIUIMBATH HAa TOPMOHAIBHHIN CTATyC POCIHHH, &
B)KE Yepe3 HbOTro, BiANOBIJHO, Ha MOpQorene3, 0OMiHHI IPOLECH 1 MPOLYKTUBHICTb POCIIHH.

OpHi€elo 13 Halmepmux Ta HaAWOLIBII 3aCTOCOBYBaHHMX TPYIl PICTPETYIIOIOYHX PEUOBHUH €
crumynsatopu [1]. 3a3HaveHi HATHMBHI CHOJNYKH Ta IX CHHTETHYHI AQHAJIOTH BUKOPHCTOBYIOTH Y
POCIAMHHULTBI 3 METOIO iHTEHCH]iKalii ricto- Ta MopdoreHesy, NpUIIBUALICHHS Tpoiideparnii Ta
qudepeHnianii KITHH, BHACHIJOK Y0oro (opMyeThcst OUIBII po3ralyKeHa KOpEHeBa CHCTeMa,
3MIHIOETbCS aHATOMO-MOP(OJIOTiYHA, ME30CTPYKTYypHa Ta (hi3i0m0ro-6i0XiMiuyHa OpraHizamis JHCTKa
[8]. Taki 3MiHM 3yMOBIIOIOTH (hOPMYBaHHS OB MOTYHOTO aCHMUIALIHHOTO anapary, Mo 31aTHUAI
3a0€3MeYUTH aKTHUBHUH CHHTE3 IUIACTUYHUX CIONYK, MOTIK SAKUX Yy OimbLIii KibKocTi Oyne
CIPSIMOBAHMIA 10 TCHEPAaTUBHHUX OpPTaHiB Ta opraHis 3amacy [6].

Jist cTUMYISTOPIB POCTY TaKOX CYHNPOBOIKYETHCA 3MiHAMH y KUIBKOCTI BYTJICBOZIB B OpraHax
pocauH. 30KpeMa, pY BUKOPUCTaHHI HUTOKIHIHOBUX PEryJIsATOPiB pocTy, cTBOpeHux Ha ocHOBI N,N-
okcua nipunuHiB (iBiHy, arpocTUMyiHy) Ta emictuMy C, 30UIbIIyBaBCS BMICT I[KpiB y JIMCTKaxX Ta
wioax ToMatiB [11], y mucTkax Ta KopeHeroaax Mopksu [3].

[lepeamociBHa 00poOka HaciHHA IykpoBoro Oypska ewmictumoM C 1 OeTacTUMYIiHOM
HiABHIIYBaIM (PYHKIIOHAIBHY aKTHBHICTbH JIMCTKIB, MOCHJIIOBAIN CHHTE3 Caxapo3u B JIMCTKaxX Ta ii
BIATIK 3 HACTYyIHHMM HarpoMa/uKeHHSM B KopeHemnogax [14]. 3MiHM B aKTUBHOCTI (epMEHTIB
caxapo3odocdarkiHazu Ta CcaxapO30CHHTA3U CHPHUIM MOKPALICHHIO LYKPUCTOCTI KOPEHEIUIOIiB
[4, 15, 16].3a xii emictumy C 3pocTaB BMICT KpoxMalro B Oyiabbax kaprori [12].

MeTolo Hamoro AOCHi[KeHHS Oylo BHUBYEHHS Jii CHHTETHYHHX AaHAJOriB OCHOBHHUX
CTHMYJIIOIOYMX TOPMOHIB — ayKCHHIB, TiOepesniHiB Ta NUTOKIHIHIB HA HAKOMMYEHHS 1 TEepepO3MOALT
pi3HUX (OPM BYIIIEBOAIB B OHTOT'€HE31 POCINH OaKIaXKaHiB.

MarepiaJ i MeTOIH T0CTiTKEHD

ITonboBi npiOHOMINSHKOBI mocminu 3akimaganu Ha 3emisix COI «bepxan [LI.» c. [opOaniBkn
Binnunpkoro paiiony Binmaunbpkoi obnacti y Bereramiiiai mepiomm 2013—-2015pokis. Hacinns
OaknaxkaHiB copTy Anma3 Ha po3cany BuciBanmum y mapauku 03.03.201%., 05.03.2014%. i
09.03.201%. Pozcany BucamxyBaim 22.05.201%., 29.05.2014. ta 12.05.201%. crpiukoBUM
crocoboM 3a ¢opmyrnoro 80+50+50%25. Minepanbhi 100pruBa BHOCHIM (OHOM 3 PO3PaxyHKY
NsoP4oK 0. [Tnomia minsiHok — 33m%, MOBTOPHICTh T’ ATHKpaTHA [5].

Pocnuan 00po06isin BpaHIli 3a AOMOMOroro panueBoro obdmnpuckyBada CO-12 «Marolex»no
noBHoro 3mouyBaHHs JHCTKIB 0,005%wmu poszumnamu 1-sHapTminonroroi kuciotu (1-HOK),
ridepenoBoi kucinotu (I'K3) ta 6-0enzunaminonypuny (6-BAIl) y ¢a3y Oyromnizanii 17.07.2013.,
10.07.2014. ta 19.07.201%. KoHTpOsBHI pOCIMHU OOMPUCKYBAIIU BOJIOKO [2].

®iToMeTpUYHI MOKa3HUKHN BU3HAYAIW Ha I ATHAALUATH POCIHHAX. BMICT IyKpiB i KpOXMaIIO
BU3Havyau HogomerpudaHuM MetonoM [10]. [ToBToproBaHicTh 0i0XIMIYHHX JOCIIIKEHB I’ ATHKpPATHA.
VY Ttekcti, TabnmuigX 1 Ha rpadikax HaBEACHO CepelIHbOAPH(PMETHYHI 3HAUEHHS Ta IX CTaHIApTHI
noxuOku. PesynbraT 0OpOOISIIM CTAaTUCTUYHO 3a JOIOMOTOK KOMI' I0TepHOI mporpamu Statistica
6.0.3acrocoByBanu 0 JHOQAKTOPHUI TUCTICPCiitHMIT aHaNi3 (BIAMIHHOCTI MK CepeIHIMU 3HAYCHHSIMU
obuucroBanu 3a kpurepiem CThrOJICHTa, iX BBakayu Biporigaumu 3a P < 0,05).

Pe3ysabTaTi A0CTiIKeHb Ta IX 00roBOpeHHS

Pesynprat JOCHiIKEHb CBiAYaTh, IO CTHUMYJSTOpH pocTy l-HaptmnouroBa kuciora (1-HOK),
ribepenoBa kucnora (I'K3) ta 6-0ensunaminonypun (6-bAIl) y xonuentpauii 0,005%3ymoBnroBaiu
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3MiHH y POCTOBHUX MpoLecax POCIuH OakiaxkaHiB copty Anmas. Beranosieno, mo 'Kz qoctoBipHo
3011bIIyBaTa BUCOTY POCIHMH Oakia)kaHiB Ha KiHEUb BereTalii BIPOJOBXK YCiX POKiB AOCIIKEHb Y
cepenabomy Ha 16,3% €abmn. 1). CHHTETHYHI aHAJIOTH ayKCHHY Ta IHUTOKIHIHY JiHIHHI po3MipH
POCIMH NPaKTHYHO HE 3MiHIOBAIH MPOTATOM POKIB TOCIIIKEHHS.

Tabauys 1

Jlist perynsTopiB pocTy Ha JIMCTKOBUII aniapat pocivH OakiaxkaHiB copty Anmas ((asa modaTok
J03piBaHHSA IUIOAIB, cepeHi aaHi 3a 2013-201%.p.)

TToxka3sHUK KouTpois 1-HOK 'K 6-BAII
Bucorta pociuHH, CM 54,63 +£ 2,68 53,41 +£ 2,53 63,54 + 2,88* 52,84432,
KinpkicTs mmcTKiB Ha 88,72 + 4,12 97,43 + 4,41 116,14 + 4,98* 103,62264

POCJIMHI, IIT.
Maca ;ﬁ‘c’;’;&"j"”“ 141,21 + 6,92 169,32 + 7,71* 208,03 +9,11* 182412, 24*
Throma smetkis, cv® | 6179,11 + 302,08 | 7271,09 + 332,14*  8805,21 + 418,14509,16 + 356,35

IHpumimka. * —P < 0,05

3a mii CTUMYJATOPIB POCTY BiAOyBamucs 3MiHHM B OymoBi Ta (DYHKIIIOHYBaHHI JIUCTKOBOTO
amaparty. BimoMo, 1o Taki mOKa3HUKH OCHOBHOTO (POTOCHHTE3YIOUOTO OpraHy POCIHHH, SK KUTBKICTh,
Maca CHpOI PEYOBHHH Ta TUIOIIA aCUMIUISAIIIHHOT TOBEPXHI, € BUKIIOYHO BAKJIIMBUMH I (pOopMyBaHHS
010JIOTIYHOT TPOIYKTUBHOCTI POCIMHH. BCTaHOBIEHO, IO MMiJ BIUIMBOM BCiX TPHOX IIpemapariB
30UIBIIyBaIacs KiIbKICTh JIUCTKIB Ha pociuHi Ha 9,8—-30,8%.0gH0uacHO BimOyBajaoCs 3pOCTaHHS
Macu cupoi pedoBuHH iHCTKIB Ha 19,9-47,5%i muromi jgucTKoBOi moBepxHi — Ha 17,5-42,5%.
HaiicyTTeBime Bka3aHi MOKa3HUKH 3pocTaiy micas 3actocyBanus [ Kz, Brums 1-HOK 6yB y nanomy
BUTIAJIKy HAMEHII €()EKTHBHUM.

Y HayKoBi# JliTepaTypi HasBHI JaHI MPO BIUIUB aKTHBATOPIB POCTY Ha BMICT Pi3HUX (opm
BYTJICBOJIB B OpraHax KyJbTYPHHX POCIHH. 30KpeMa IIOKa3aHo, M0 OOpoOKa MHUTOKIHIHOBHUM
CTHMYJISITOPOM TPETITOJIEMOM 3YMOBITIOBAJIA 3pOCTAHHS CYyMHU I[YKPIiB Y BETETATUBHHUX OpraHax POCIUH
JBOHY, COHSIIHUKA Ta Maky omiiuoro [9, 13, 17].AykcuHOBMIA CTUMYJISTODP pocTy 2,41 migBHIIyBaB
BMICT IYKpIiB y IUIoAax amenbcuuiB Ta Manro [18 , 20].I'K; mocumoBaiza JeNOHyBaHHS caxapo3d y
pociuH myKpoBoi Tpoctuau [19].

3Bakaroun Ha 3MIHM KITBKICHMX TMOKa3HUKIB JIMCTKOBOTO amapary pPOCiIWH OakjakaHiB COPTY
AnMa3 micist 0OpoOKH PErysITOpaMu POCTY, MOIITLHAM € BUBUCHHS OCOOMBOCTEH HAKOMMYCHHS Ta
MEPEPO3NOILTY PI3HUX (OPM BYIJIEBOJIB M’k OpraHaMH POCIIMH OaKJIa)KaHIB y IPOIIECi OHTOICHE3Y.

BussieHo, 1m0 mpoTATOM BETETAIlifHOTO TEPIoNy 3MEHITYETHCS BMICT MYKPIB Y BETETATHBHUX
opraHax 3a paxyHOK peayKylounx (GopM Ta iX HAKONMWYEHHS y IUIOAaX K y KOHTPOJI, Tak iy
JIOCITITHUX BapiaHTax (PHCYHOK).

Bcranogineno, mo crumyinsaropu pocty 1-HOK ta 6-BAIl nocunmroBaiy HaKOMHUYEHHS I[yKPIB 3a
paxyHOK penykylouux (opM y KOpPEHSX pOCIHH OakjakaHiB y TEpIIid IOJOBWHI BereTamii Ta
iHTeHCH(IKyBaJIM iX BIATIK 13 MiA3€MHOr0 BEreTaTHMBHOI'O OpraHy y ¢azy akTHBHOIO (HOpMyBaHHS
mwioniB. 3a mii 'Kz BMicT peaykyrounx IMyKpiB BIPOJOBXK JOCIIIKYBaHOTO Iepiomy OyB OUTBIIAM,
MOPIBHSAHO 3 KOHTPOJIEM. 3aCTOCYBaHHS JOCTIIHKYBAHMX CTHUMYJISTOPIB POCTY 3MEHIIYBAJIO BMICT
HEPeayKyounX (GOopM IYKpIB Y KOPEHEBi CHCTEMI MOCTIIHHUX POCIMH HPOTIrOM YChOTO Iepioay
Bererarlii. Ha movarky ta y cepeuHi Bererarlii akTHBATOPH POCTY CIPHUSITA HAKOITMUYCHHIO KPOXMAITIO
Yy KOPEHsIX, a B TIEPi0J] aKTUBHOTO (POpMyBaHHS IUIOIB 0OYMOBITIOBAH IIBHAKY HOTO PEYTHIII3AIIIIO.

Pesynmbratu gocmipkeHs cBiqdarh, mo 'Kz 3MeHITyBama BMiCT peayKyloduXx IMyKpiB y cTebiax
poCauH OakiIaXkaHiB MPOTATOM yChOI'O BereTamiiHoro mepioay, Toai sk 3a mii 1-HOK Tta 6-BAII 1e
CIIOCTEpirajgocs JIMIIe B KiHII AociimkyBaHoro mepiomy. Ilin BmauBom 'Kz ta 6-BAIl y mpyriit
MOJIOBMHI BereTallii Bif0yBaaoCs HAKOIMHUYCHHS BMICTY HEPEAyKyruux (GopMm IYKpiB y cTebax.
IIpoTtsrom yciei Bererarii iX BMiCT OyB MEHIIIIM ITOPiBHSHO 3 KOHTposeM mpu 3actocyBanHi 1-HOK.
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Pucynox. Jliss cTUMyYNISITOPIB pOCTY HA BMICT Pi3HUX ()OPM BYIJIEBOJIB B OpraHax poCIIvH
GaknaxaniB copty Anma3s (cepenni naui 3a 2013—-201%oxwu).
I:I —CyMa IyKpiB; . —PEMYKYIOUi IyKpH; O——® xpoxmanb. A —kopeni; b

—crebna; B — nmuctku; I' —wmomu. I —xkontpons; I — 1-HOK; III — I'K3, IV — 6 BAII. 1 — noba
00po0ku; 2 — 104 goda miciist 00podku; 3 — 204 n06a micis 06podku; 4 — 304 goba micis
00po0Oku; 5 — 404 no6a micas 06poOKu.
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CTUMYJIATOPH POCTY YHOBLIBHIOBAJIHM BIATIK HEPEOYKYIOUHMX IyKpiB 3 JIHMCTKIB POCIHH
OakyakaHiB y JApYriii MOJOBMHI BereraniiiHoro mepioay. llpum mpoMy BMICT peayKyrouunx IYKpiB
NpPaKkTUYHO HE 3MIHIOBaBCSl y MOpPiBHSAHHI 3 KoHTposeM. [Ipenapatu 1-HOK Tta 6-BAIl mocumroBanu
peyTHIIi3alio0 KPOXMAIIO 3 JINCTKIB MPOTSTOM YChOTO BereTaliifHoro nepiofy, a y Bapianti i3 I'Ks e
BinOyBanocs y ¢a3y popMyBaHHS ILUIOIB.

3a mii Bcix mpemapaTiB 3pocTaB BMICT CyMH LYKpIiB y Iulojax OakiakaHa SK 332 paxyHOK
PeAyKyIOUHX, TaKk 1 HepexyKylounx ¢opM. Takox croctepiranocs 30iIbIIEHHS BMICTY KPOXMAJIO Y
I0/1aX.

OTxe, 00poOKka CHHTETHYHIMHU CTUMYJISITOPAMHU POCTY POCIHH Oakna)xkaHiB y ¢a3y OyToHizarmii
iHTeHCU(iKyBaja pOCTOBI IpoLecH, 301bIIyBajla aCUMUIALIAHY MOBEPXHIO, IO CIIPHAJIO MOCUIEHHIO
(hOTOCHHTETUYHUX TPOLECIB 1 3pOCTAHHIO KiNBKOCTI CHHTE30BAHHUX ACHUMINATIB, YaCTHHA SKHX
BUTpayanacs Ha pOCTOBI MPOLIECH, a YaCTHHA HAAXOIWIIA O TOCIONAPCHKOILIHHUX OpraHiB — IIOIIB,
BHACJIIJJOK YOT'0 3pOCTalia MPOTyKTUBHICTh KYJIbTypH (Tadi. 2).

Tabnuys 2

Jlist CTUMYIISITOPIB POCTY Ha CTPYKTYPY YPOKar0 POCIHH OakiaxaHiB copTy Anma3s (hasa yrBopeHHs
iofiB, cepenHi nani 3a 2013—-201%pokn)

TToxka3HUK KouTpois 1-HOK I'Ks 6-BAII
KinbKiCTh II0/1B HA POC/IMHI, IIT. 4,04 +0,18 4,09 +0,18 4,82 +0,23* 4,69 +0,21*
CepenHsi Maca OHOTO IIOAY, T 136,01 +£ 3,12 148,14 + 3,78* 146,21 + 3,67* 150+12,39*
Maca IoiB 3 OHI€] POCIHHH, T 552,34 + 26,93 612,23 + 28,8 702,32 + 33,6* 71235,4*
YposkaiHicTh mI0/iB, T/ra 36,41 £1,06 40,42 +1,38% 46,65 +2,28% 47,11 2,327

IHpumimka. * — P < 0,05

Pe3yibraTd HaUX DOCTIIKEHb CBIAYATH, M0 cTUMYJISTOpH pocTy I'Kzi1 6-BAIl 30imbIinyBaiu
KUIBKICTh TU10iB Ha pociuni Ha 19,31 16,1%BiamnoBiaHo. AYKCHHOBHI CTUMYJIATOpP POCTY Ha JaHHI
MOKa3HUK HE BIUIMBaB. YCi TperapaTd MTOCTOBIPHO 30UIBIIYBAIM CEPEIHIO Macy OKPEMO B3STOTO
mwiony (7,4-10,3%).VHacmiaok 1s0ro Maca IUIOAIB 3 OAHi€l pocnuuu Ticis 3actocyBanus 1-HOK,
I'Kzta 6-BAIl 36inbpu1yBanacs B MOPiBHIHHI 3 KOHTpoJieM Bianosiauo Ha 11%, 28%ra 29%.

BucHoBkn

OO0poOka pocinuH OaknaxkaHiB copTy AnMas y ¢a3y OyToHI3amii CYIPOBOIKYBaJacs MOCHICHHIM
POCTOBHX IIPOIICCIB Ta MO3UTUBHUMH 3MiHAMH B aHATOMO-MOP(OJIOTiYHIA CTPYKTYpi JHCTKOBOIO
amapary. Taki 3MiHH MOP()OMETPUYHHX TMOKA3HHUKIB POCIMH OaKIa)KaHiB MOCHIIOBAIM aCUMIISALIMHI
MIPOIIECH Y POCIIMHAX Ta CIPUSIIN ESMOHYBAHHIO IYKPIB 1 KPOXMAITIO y BETETAaTHUBHI OPTaHH Y TIEPITiit
MOJIOBMHI BereTanii Ta iHTeHCH(IKyBalu iX BIATIK A0 I€HEPAaTUBHUX OPraHiB — IUIOMIB Y IPYTii
MOJIOBHHI  BereTamii. YKaszaHi 3MIHA Y CHCTeMi «IKEPEIO-CTIK» CIPHUSUIN  ITiIBUIICHHIO
NPOJYKTHBHOCTI KYJIbTYPH.
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DYNAMICS OF ACCUMULATION AND REVERSE OF DIFFERENT ®RMS OF
CARBOHYDRATES IN EGGPLANTS' ORGANS UNDER THE EFFEGT
OF GROWTH STIMULATORS

The research demonstrated that treatment of eggpfabiamond variety with 1-NAA, GA3 and 6-
BAP growth stimulators affect the growth and quiatitre indices of the leaf apparatus. The study
proved that GA3 increased the height plant by ageeief 16.3%. All drugs increased the number of
plant leaves, the mass of their wet matter anchtea of the leaf surface. GA3 turned out to be the
most powerful.

The study showed that during the growing seasom thas an outflow of sugars, mainly due to
reducing forms from the vegetative organs to thisrin the experiment as well as in the control. |
was investigated that the content of starch grevoats during vegetation, in fruits in the firstrpaf
vegetation and declined in stems and leaves. Gretutfiulators contributed to the accumulation of
assimilates in vegetative organs in the first lo&lthe growing season and increased their outflow t
the fruits in the second half of the vegetationl. dxugs increased the accumulation of sugars and
starch in the fruits during the growing season.hSciganges in the processes of accumulation and
redistribution of carbohydrates have contributedrtup yields.

Key words: Solanum melongena L., growth stimulators, leaf apparatus, donor-acceptor ratios, carbohydrates,
productivity.
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Honst Ceitnanu BacuniBau [Inau — ne mons Tucsdi yKpaiHILIB, sIKi IIYKAlOTh CBIH >KUTTEBHMA
HuUIsiX, Ta HebaraTbOM BIA€THCS HE JIMINE 3HAWTH #oro, a i 30epertu BiagaHicTe OOpaHiil copasi.
[ToBHOIO MipOIO 1151 AYMKa CTOCYETHCSI HETIEPECIYHOI 1 TAMaHOBUTOI OCOOMCTOCTI, MeJjarora, HayKOBLS
i opranizaropa — Citnanu Bacunisau [ugn.

Hapomunacs Iluna (miBoue mpizBume Papion) C. B. y mamboBHHYOMY ceni [mikiB, 1mo Hax
piuxoto Ctpunoro KoziBcekoro paitony TepHominbcbkoi obsacti y cim'i BunteniB. barbko — @apion
Bacunp [BanoBu4, 3a (haxom Bumtenb ictopii. Matu — ®apion (niBode npizBuine Jlo6ona) €Brokis
€BreniBHa, 3a haxom — ykpaiHChKu# Qinosor.

3 BepecHs 1967p. go numaa 1974p. Ceitnana BacunmiBHa HaBuamacs B ImIKiBCBKif
BOCBMUDIYHIA mKomi. Sk i y 6araTboxX CiIbCHKHX AiTel, KpiM HaBUaHHSA y LIKOJi, OynmM CUIbCBKi
«HaBYaJbHI MPAaKTUKW» — JIic, piuKa, BUTIH, MacoBHIIE. 3MaJKy AonoMaraia 0arbkaM i B ropofi, i B
xaTi. Bumnacst mobpe, i3 3alikaBieHICTIO. Y 3B’ 3Ky 3 mepei3aoM 0aTbkiB A0 okonuii TepHomons —
cena Bemuki [ai, 3 BepecHs 1974p. no numusa 1976p. mpomomkuia HaB4YaHHS y TepHOMUIBCHKiM
3araJlbHOOCBITHIH cepenHiil mikomi Ne8, ne oneprkana aTectaT Mpo CEPEeHIO OCBITY.

[licnsa 3akiHUEHHS cepelHBOI LIKOIU MpalioBalia NaKyBaJIbHUICIO Ta YUYHEM JIUBapHHUKA LIEXY
nepepoOku racTMac 10 ceprus 1977p.

VY Ti 4yacu GUIBIIICTE CINBCHKHUX AiTEH, Mpil0YM PO Mail0yTHE, YaCTO-TYCTO 3a OPiEHTUP Opaiu
CITbCHKY IHTENITEHII0 — BYMTEINIB, 10 SKUX Hajexanu Oatbku Ceitnanm BacwiniBau. Maroun
NPUPOAHY JONMUTIMBICTE Ta BeJIHKe Oa’kaHHsI BUMTHUCS 1 3100yBaTH BUILY OCBiTY, CBiTNana BacuniBHa
IMuna y cepmui 1977 p. Berymuna no TepHOMIBCHKOTO JEPKABHOTO MENArOTiYHOTO 1HCTUTYTY
iM. S1. anana Ha mpupogHnymMid (aKyabTeT, MPOJAOBKYIOUH YYUTEIbCHKY IWHACTIIO CBOiX OAaTBbKiB.
[lig yac HaBuaHH ii 3aXONMIM HE3BiAaHI HAPUHM HAYKH, HATXHEHHO Yeprajia 3HaHHA B mpodecopiB
O. @. SBonenka, K. M. Bekipuuka, I. B. lllycra, nouentie M. M. bapau, 1. M. Bytauiskoro, B. O.
[MMumancekoi, JI. I'. Ky3emoBuua, K. I. Opuyk, B. C. Tannoma, C. nr pyuika, B. O. fkosnesa, b. B.
Sxosenka, T.C. KypartoBoi Ta iHmunX, Oyna akTUBHMM WIEHOM HayKoBoro ryptka. CaiTiana
BacuniBHa 3ragye, mo 3a Kpally HayKOBY JOIMOBiIb Ha CTYICHTCHKi HayKoBil KoH(epeHLii Oyna
BiJj3HaueHa KBUTKOM Ha TUCKOTEKY, sIKUi 30epirae i TOHWHI B CiIMEHHOMY apXiBi.

JumnomHy poGoty 3 6ioximii TBapun C. B.Iluma BuKoHyBana mifi KEpiBHHLTBOM JOKTOpa
OionoriyHuX Hayk, nmpodecopa, pekTopa iHcTUTYTY SBoHeHKa Onekcanapa PenoroBuya. Y 3B's3Ky 3
nepeseaeHHsIM npod. ABonenka O. @. B 1982p. y m. UepHirie Ha mocagy pekropa YepHiriBcbkoro
JepKaBHOTO TeaarorivHoro iHcturyty iM. T. I'. llleBueHka, qpyruM KepiBHUKOM JUIZIOMHOI poOoTH
Oynma mnpusHaueHa acucteHT Kadenpu Pomammmmu Jhiogmuna MuxaiiiniBHa, HUHI JOKTOp
NelarorivHux Hayk, npodecop, Bitomuii B YKpaiHi BYUCHUH-TIEAAror.

[Ticna 3akindenHs y yepBHi 1982p. iHcTuTyTy pimteHHsM Jlep:kaBHoi ek3aMeHauiiHOI KoMicii
C. B. Iluni 0yn0 nprcBoeHO KBaTi(hiKaIiro yauTens Ximii i 61010T11 Ta BUJAHO AWILIOM 3 BiJI3HAKOIO.

3 munas 1982p. tpynosa gisueHicTs CBiTnanu BacuniBau moB’ si3aHa 3 kadenporo 60TaHiKH, a
mi3Hime 00TaHiKH Ta 300J10Tii TepHOMiNbCHKOTO HALlIOHAIBHOTO MEAAaroriyHOr0 YHIBEPCUTETY iMEH1
Bonomumupa ['HaTioka, ne BoHa mpoiiia HUIX Bix nabopaHTa 1o mpodecopa i 3aBiayBauku
kadeapu.

CBoi nepuri HaykoBi nociimkenHs CeiTnana BacuniBHa posmoyana 3 BUBYEHHS 0COOIMBOCTEN
A30THOTO KMBJICHHS 0000BHX KyJIBTYyp — CKJIAZOBOI YaCTHHHU POCTY, PO3BUTKY 1 (DOTOCHHTETUYHOI
NPOAYKTUBHOCTI POCIMH, SK JabopaHT Kadeapu OOTaHIKHM, SKHHA 0OCIyroByBaB OUCLHUIUTIHU
«®Dizionoris pocnue» 1 «MikpoOionoris 3 0OCHOBaMH BipycOJIOTii», M KEpiBHULTBOM Ta y TiCHil
cmiBmpami 3 JOKTOpoM OioNOTiYHMX HaykK, mpodecopoMm, 3aBigyBaueM Bifaidy CHUMOIOTHYHOI
aszordikcauii [HcTuTyTy Qizionorii pocnun i renetnkn HAH Ykpainu HOxumom IlonikapmoBuuem
Crap4yeHKOBUM, KaHAWAAaTaMH OionoriyHux Hayk, npodecopom Kyspmoro MukomnaiioBuuem
Bekipunkom Ta gonenToM IBanoM MukonaiioBudem ByTHUIIBKUM.

3anikaBnenicts CBiTiann BacuniBHM HayKOBUMH TOCTIIKEHHSIMH NPUBOIUTD i1 40 PO3YMiHHS
HEeoOXigHOCTI HaO0yTTA ruoOImoi TeopeTndHoi paxosoi miarorosku. ¥ 1989p. C. B. Iluna Bcrymae no
acmipanTypu npu HanionaneHoMy OotaniuHOMY cany iM. M.M. I'pumnka HAH Vkpaiau (M. KuiB) 6e3
BiIpUBY BiA BUPOOHHUNTBA 1O BiAOMOro BYeHOro-(i3ionora pociauH 1 Mikpobionora, IOKTOpa
OlonoriyHuX Hayk, mpodecopa, 3aBilyBada Biaainy anenonartii, yuHs akagemika AH YPCP Vkpainu
Anzpis MuxaiinoBrnya ['poi3MHCHKOTO, KW BBAXKA€THCA 3aCHOBHUKOM HayKH alleNonarii B YkpaiHi,
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Epacta Amnaromnifiouya ['omoBka. HaykoBi mocnmimkeHHs B Leil mepion ctocyBamucst ¢iziosorii Ta
OioxiMii a30THOTO JKUBJICHHS, CUMOIOTHYHOI a30T(ikcarlii, aJenonaTHyHOi aKTHBHOCTI BHUJIIB POIY
Jlronmn. IlninHe HaBYaHHS 1 HAYKOBI HOCTiIKeHHS B O0TaHiYHOMY caay 3aBeprumincs y 1993p.

CeiTnana BacwitiBHa 3ranye, 0 OpOTATOM HaBYAHHS B aclipaHTypi BOHA MPOWIIA HAYKOBY
MIKOJTY 1 IIKONY JKUTTA, CyXajla HayKOBi JOMOBiAlI MPOBiZHUX BueHHX — akajgemikiB HAH VYkpainu
J. M. I'pogsuncekoro i T. M. UepeBuenko, uien-kopecnongenta HAH Ykpainu A. I1. Tpasneesa, a
TaKOX MO3HaloMHIIacs 3 BiIOMMMH BUYCHHMH-ajeJonaraMu YKpaiHu Ta CBiTy, 30KpeMa mpodecopom
C. Hapasnowm 3 [ugii.

3 Bepecua 1990p. crapmoro nadopanta kadenpu 6oTaHiku TepHOMUIBCHKOTO MEAIHCTHTYTY,
acmipaHTKy 3a04Hoi Qopmu HaBuyanHs Ilugy C. B. mepeBoasTh Ha mocaly acHUCTEHTa 3a3HAYCHOI
Kadeapu.

[lin yac HaBuaHHA Ha JApyroMy Kypci acmipanTtypu CBiTnana BacumiBHa nomosinana
pe3yabTaTH CBOIX HAayKOBMX IOMIYKiB Ha KoH(epeHWii, mpucesueHidl HI0 anenomnarii Ha cekuii,
KEpIBHUKOM 5IKOI OyB TaJaHOBUTHH ydeHHWH, ngupektop IliBmeHnoro ¢imany Iacturyry
ciecbkorocmnogapebkoi  MikpoOionorii (AP Kpum) kanaupar OionoriyHux Hayk Bomomumup
[Mummnosuy Ilatuka, HUHI JOKTOp GioJOriuHMX Hayk, mpodecop, akagemik HAAH VYkpainu, naypear
HepxaBHoi mpemii YKpaiHu B raiy3i HAyKd 1 TEXHIKH, 3aBilyBay BiIAily (iTOmaToreHHUX OakTepii
Incturyty MikpoGiomnorii 1 Bipycomorii im. H. K. 3abomornoro HAH VYkpainu. 3HalioMcTBO Ha
KOH(]epeHwii mepepociao y TiCHY HAayKOBY CIHIBIIPALliO, SKa TPUBAE 1 A0 CHOTOAHIIIHBOTO IHS Ta
CYTTE€BO BIUIMHYJIa Ha TPOLIEC CTaHOBJIEHHs 11 Ak HaykoBis; CBiTnana BacwiiBHa BBaxae mpod.
[Natuxy B. I1. ogauM i3 cBoix yuwutenis. Ille 3 oqHUM TaTaHOBUTHUM y4eHHM, SIKOrO Takox CBiTiaHa
BacuniBHa 3apaxoBye 10 KOTOPTH CBOIX YYMTEINiB, 3 SIKMM Ho3Hailomunacs B [HcTuTyTi dizionorii
pocaun 1 renetnkn HAH VYkpainu, Toai kanauaatoM Oi0NOTiYHMX HAyK, 3aBigyBadeM jJabopartopii
Binainy ¢izionorii BogHOro pexxumy pociuH IHcTuTyTy Qisionorii pocnus i renerukn HAH Ykpainn,
HUHI JOKTOpOM 0i0JOriuyHHX Hayk, mpodecopom, wieH-kopecnonaentoM HAH VYkpainu, naypeatom
HepxxaBHoi mpemii YkpaiHu B rainy3i Haykd 1 TexHikd, npodecopoM kadeapu ¢izionorii, Oioximii
pociuH Ta OioeHepretukn HarmioHamsHOTO yHiBepcHTETy OiopecypciB 1 NPHPOJOKOPHUCTYBAHHS
Vkpainu IBanoMm IlanacoBuyem I'puroprokomM, HayKoBa CHIiBIpals 3 SKUM IPOJOBKYETHCS 1 JOHHHI.
Pesynprarom mi€i criBmpati € MoHOTpadis, MaTEHT Ha KOPUCHY MOJAEIb, HAYKOBI CTaTTi Y MPOBITHUX
(haxoBUX BUIAHHAX YKpaiHH, MaTepianu 3’ i3/iB Ta HAYKOBUX KOH(EpEeHLil TOLIO.

Benukoto Tparexieto y xxutti CBiTnanu BacuniBau Oyna mepeayacHa cMepTh OaTbka B JICHb
MOMEPEHBOr0 3aXUCTy KaHAuaaTchkoi nuceptaunii — 20rpyans 1993p.

26 tpaBus 1994p. mincymxom HaykoBux gocmimkeHs C. B. Ilugu ctaB ycmilmHUi 3aXHCT
KaHAMOATChKOT AucepTanii Ha 3400YTTS HAayKOBOTO CTYNEHS KaHAWAaTa OlOJIOTIYHUX HayK 3a
cnenianbhicTio 03.00.12 —}izionoris pocnuH y crenianizoBaHii BueHi paai Inctutyty iziomnorii
pocnuH i renetuk HAH Ykpainu Ha Temy: «AjenonaTuyHi i CMMOIOTHYHI OCOOJIMBOCTI JIIONHUHY IIPH
Pi3HUX PIBHAX a30THOTO JKUBJIECHHS». BapTo 3a3HauuTH, 110 OMOHEHTAaMM KaHAMIATCHKOI IucepTamii
Oynu Bimomi BueHi B ramysi ¢iziosorii pociamH i Mikpo6ionorii JOKTOpW O10JOTiYHHMX Hayk,
npodecopu Hiunmk Maiis Muxainisaa ta AHTHmUyK Anens ®denopiBaa, 3 ocranHbOl0 CBiTiIaHa
BacuniBHa miaTpuMyBana TiCHy HayKOBY CIIBIIPALIO MPAKTUYHO 10 KiHI i1 KHUTTS.

[Ticna 3axucty kanauaarcekoi nucepraunii B ciuni 1995p. Ceitnany BacumniBHy nepeBoasTs Ha
nocaay crapuoro Bukjianada, a 3 21 sxoBtHa 1996 p. — mouenrta xadenpu OoraHiku. 25 rpynHs
1997p. Iuai C. B. 6yno npucBoeHO BUEHE 3BaHHS AOLEHTa Kadeapu O0TaHIKH.

Cdepa Haykosux intepeciB [Tugu C. B. oxommtoe mmpoke koo mpodiem ¢izionorii, Gioximii
Ta EKOJIOTil pociuH, MikpoOionorii, cinbebkoro rocmoxapcra. Ilincymxom 13piuHMX HAyKOBHX
JOCITIJDKeHb CTaB PYKONHUC AucepTamii Ha Temy: «Dizionoris cumbioszy cuctem Bradyrhizobium sp.
(Lupinus) —Lupinus L. : anenonatinynuii ananiz» 3a creniaiabHicTio 03.00.12 —isionoris pocnuH Ha
3100yTTSI HAYKOBOTO CTYIEHS JOKTOpa CUIBCHKOTOCMOAApChKUX Hayk, Ky 14 uepsus 2007 p. Oymno
VCHIIIHO 3aXWIIEHO Y CHeLiani3oBaHiil BueHi paai YMaHCBKOTO [Ep>KaBHOrO arpapHoro
yHiBepcHUTeTy (HHHI Y MaHCHKHI HAIllOHAJbHUI YHIBEPCUTET CaliBHHUIITBA).

3a BaroMi [JOCATHEHHS B HAyKOBili 1 TmemaroriuyHiii HMBiI pillleHHSIM BYEHOi paau
TepHOMNBCHKOTO HALIOHAJIBHOTO TEJAroriyHoro yHiBepcuTeTy imeHi Bomommmmpa [I'HaTioka
IMuny C. B. 3 1 xBitHsa 2008p. O6yno nepeseneHo Ha nocaay npodecopa kadeapu 6oraniku. 20 ciuns
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2011p. pimenaaM ATtectaniiinoi konerii MinicrepctBa ocBity i Hayku [Iuai C. B. npucBoeHo BueHe
3BaHHS mpodecopa kadenpu Ootaniku. 3 26 nucronana 2014p. npod. [Muna C. B. ouonroe xadenpy
OoTaniku Ta 30070rii, sika Oyma yrBopeHa 01.09.2013p. musixom 00’ exHaHHs Kadenp OoTaHiKU Ta
300J10T11.

[Ipodecopom C. B. Ilumoro ymepiie oTpuMaHO HHM3KY HOBHUX HAYKOBHX Pe3yJbTaTiB IOJO
(hopMyBaHHS Ta PYHKIIOHYBaHHS CUMOIOTHYHUX CUCTEM <«OyIb00YKOBi OakTepii — 6000Ba pocirHa»
3 mo3uii anenomatii. KomruiekcHi mocnmimkeHHs (i3i0d0TiyHUX 1 anelonaTHYHUX BIACTHBOCTEH
MaKpoOHapTHEPIB JAO3BOJIUIIM TEOPETUYHO y3arajlbHUTH W 10 HOBOMY BHPIIIUTH HAyKOBY MpOOJieMy,
[0 BHUSBIISETHCS B MOCHJICHHI aKTUBHOCTI MpoIeCy cMMOioTHYHOI (pikcarii atMochepHOro a3oty 3a
PaxyHOK CEJIeKLIOHOBaHMX IITaMiB Oynb00uKOBHX OakTepiil Ta iX mpuUpOAHUX pac y 3epHOO000BUX
KYJIBTYp, 30KpeMa JIONUHY Oioro i »oBToro. BcranosneHo, mo ¢opMyBaHHS 1 QyHKIIOHYBaHHS
cumbioTnyHux cuctem Bradyrhizobiumsp. (Lupinus) — Lupinus L. 3amexuTh Bil KOMIUICKCY
OloTMYHMX, a0lOTWYHHMX Ta aJeNoNmaTHYHMX YWHHUKIB. CBiTinana BacwiiBHa Bmeprie mociiauia
CUMOIOTHYHI BJIACTUBOCTI Oynp00ukoBUX Oaktepiil mramiB la, 2a, 3a, 4a, 5a, Cad.1, Cad.2, Cad.3y
IPYHTOBO-KJIIMAaTHYHUX yMoBax 3axigHoro Jlicoctemy VYkpainu. BusBuia, mo iX BHKOPHCTaHHS
IHAYKY€e MiABHIICHHS aKTUBHOCTI (ikcamii MOJEKYISPHOTO a30Ty JIIONWHOBO-PHU300iabHUMHU
CHCTEMaMH, TIOCHIIIOE€ HAKOMMUYEHHS XJIOPO(DiTiB i KApOTHHOIAIB y JHUCTKaX, 301NIbIICHHS HACIHHEBOI
NPOIYKTUBHOCTI JIIOMUHY Ta BMICT CHPOTO POTEiHY B 3€pHi.

[Mpodecopom IMumoro C. B. ymepime M0BeICHO 3alEKHICTh ANEIOMATUYHOI AKTUBHOCTI
BEreTaTHBHUX, TCHEPATHBHUX OPraHiB 1 MICISDKHUBHUX PEIITOK JIONHMHY Ta PiBHSA aKyMYyJISmii
(h1aBOHOIAIB y JIMCTKAax BiJA BUAOBUX 1 COPTOBHX OCOOJMBOCTEH POCIMH Ta aKTHBHOCTI IITaMiB
Oynb00UYKOBHX OakTepii, 0 BUKOPUCTOBYBAJM IS 1HOKYIALii. Byno po3pobieHo 1 3amareHToBaHO
crioci0 OIiHKH eeKTUBHOCTI 0000BO-pu300ianbHOrO CHUMOIO3y COPTIB IJIIOMKUHY OUIOTO 3
Bradyrhizobium sp. (Lupinus), sikuii 3Ha#WIIOB NMpaKTUYHE BUKOPHCTAHHS. 3aCTOCYBAaHHS Cy4aCHHX
METO/IB JOCHI[HKEHHS NO3BOJIMJIO BHEpIIEe iAeHTH(]IKYBATH 3 JMCTKIB JIIONMUHY arilikoH KBEPLETUH
(copt Ilpominb, ankanoimHa ¢opma) Ta KBepuUeTHH-3-pyTuHO3UI (copti MotuB 369 i OOpiii),
OLIHUTH aJNEJONaTU4YHy AKTUBHICTh €K30METaOOoJIITIB KOPEHIB MPOPOCTKIB JIIONMHY 1 MOKa3aTh i
BIUIMB Ha (YHKUIOHYBaHHS CHUMOIOTHMYHHX CHCTeM Yy (a3i JUCTKOBOI PO3ETKH, BCTaHOBHUTH
3aJIeKHICTh POCTOBUX MpoueciB 1 (QyHKIIOHYBaHHS CHMOIOTHYHOTO amapaTy B 1HOKYJIbOBAaHOTO
pi3HMMH mTamMaMu OyiabOOYKOBHX OakTepiil romuHy xoBTOro Bin ypaxkenns Colletotrichum
gloeosporioides.

Ha ocHoBi 6aratopiunux mocnimkens npodecop C. B. [luga nosena, mo mikpoOionorivHi i
0i0XiMIUHI BJIACTHBOCTI TPYHTY pusochepu copTiB OBOX BHAIB poxy Lupinus L. 3amexath Bix
BUAUTBHOI aKTUBHOCTI KOPEHIB POCIMH Ta aJjieIoNaTHYHOI aKTUBHOCTI eKcyaaTiB. byno mornmbneno
VSIBICHHA OpPO ajleJoNaTH4YHy B3a€MOJII0 JIIONMUHY 3 IHIIMMH MpeAcTaBHUKamMu poauHu bobOosi
(Fabaceae), a rakox 3makoBi (Poaceae) ta AiictpoBi (Asteraceae), a TakoX OOIPYHTOBAaHO
JOLTBHICTH BUKOPUCTAHHS JIFOMMHY SIK TOTIEPEeIHUKA Y CIBO3MiHi.

Baromum HaykoBUM 3100yTKOM y4eHOI € OOTpyHTYBaHHS IIEPCIIEKTUB 1 CTBOPEHHSI, HA OCHOBI
aNejoNaTUYHO  AaKTUBHUX  CIOJYK TOXHUBHUX  PEIITOK  JIIOMHHY, (QITOperymaropiB 3
repOIuI0NoIiOHOI i€ T KOHTPOJII0 YHCEILHOCTI CereTalbHUX BUIIB pociuH. Ha mifmcrasi
JOCHTIKeHHS (i31070TIYHMX 0coOaMBOCTEN (hOopMyBaHHA i GYHKLUIOHYBaHHS CUMOIOTHYHHX CHCTEM,
YTBOPEHUX COPTaMH JIIONHMHY O1I0ro Ta JroNnuHy koBToro i mramamu Bradyrhizobium sp. (Lupinus),
BCTAHOBJICHO IIUISIXM  MiJABHILEHHS a30T(iKCyBaJbHOI aKTUBHOCTI KOPEHEBUX OyIBOOUOK,
HAKOMMYEHHS XJIOpPOQiNiB 1 KAPOTHUHOIAIB Yy JHUCTKaX Ta HACIHHEBOI MPOAYKTHBHOCTI POCIHH.
ExcnepumeHTalbHIM IIISIXOM Mii0OpaHO KOMIUIEMEHTapHI Napu CUMOIOHTIB «COPT JIIONMHY — LITaM
Bradyrhizobiumsp. (Lupinus)»: Onexka — 1a, 5a, Cumniii mapyc — 3674, [limosuit — 3, 5a,
ankanoinHa gopma — 5Sa (0inmit), MotuB 369 —mramu 4a, [Ipomins — 24, la, O6piii — la, Bopcenbda
— 4a, Bypurtue — la, 3a (’KOBTHIf) i pEKOMEHIOBAHO X Ul BUKOPUCTAHHS Y CLIBCHKOTOCIIONAPCHKE
BUPOOHUIITBO.

[IpiopuTeTHe Miclie B HayKOBil AiSJIBHOCTI BYEHOI 3aiiMalOTh NOCTIMKEHHS, OB’ A3aHi 3
PO3pOOKOI0 BUCOKOS(EKTUBHUX TEXHOJIOTiH BHpouTyBaHHA 0000BuX KynbTyp. [Ipodecop C. B. luaa
YIOCKOHANIWJIA EJIEMEHTH TEXHOJOril BHpPOIIYBaHHS JIIONMHY OUIOr0 1 JIONMHY JKOBTOTO Ta
BIOpOBagWia iX y BHpPOOHMITBO B YyMmoBax 3axigHoro Jlicoctemy VYkpainu. 3ampomonysaia
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BUKOPHUCTOBYBaTH BHcokoedekTuBHi mramu Bradyrhizobiumsp. (Lupinus) h ta 5a y BupoOHUITBI
OlompenapaTy A iHOKYJISILii HAciHHA JIIONMUHY. Pe3ynpTat mochimKeHb anelonaTHYHOTO BIUIMBY
JIFOTIMHY JKOBTOTO Ha JKUTO MOCIBHE, MIICHUIIO M' AKY, SIUMiHb 3BUUAiiHUN, KYKypyI3y 3BHUAHY, COIO
KYJIBTYPHY 1 JTIOTIMH OUTHH peKOMEHI0BAaHO BPaXxOBYBaTH Iifl Yac CKJIaJaHHS CiBO3MiH.

3a mepiox HaykoBoi HisutbHOCTI CBiTianoro BacuniBHoto [Tunoro omyOnikoBano 342 mpati, y
ToMy uncii 4 MoHorpadii, 7 maTeHTiB Ha KOpucHy Mojeinb, monan 100 craTeii y haxoBUX BUIAHHSX,
13 HaByankHUX TOCIOHUKIB, 2 3 skuX i3 rpudom MOH VYkpainu, 7 MEeTOOUYHUX pekoMeHparii, 1
6i0iorpadiunuil moKaxK4MK, 2 eNeKTPOHHI Bepcii KypciB TOIIO.

C. B. Iluga € BigoMuM BYEHHUM-010JI0TOM 3 OaraTOpiyHHUM HayKOBHUM JOCBIOM Ta 3HAYHHUMU
OpraHizaTopcbKUMHU 31i0HOCTAMHU. ChOroJHI BOHA Ha TPOMAJACHKHX 3acajax 3A1MCHIOE KEPiBHUITBO
naboparopieto «Dizionorii pocnuH Ta Mikpobiosorii», Oyna BUKOHaBUEM TeM «OHTOTeHE3 POCIHH,
POCIMHHI YTrpyNOBaHHS B TNPHPOJHOMY 1 TpaHC()OPMOBAHOMY CEPENOBHUINI: LUTOEMOPiONIOTivHi,
¢izionoro-6ioximiuHi, ekonoriyHi Ta ictopuuHi acmektu» (Ne mepxkpeectpanii — 0105U000752),

«DiTopisHOMaHITT:  Mopdosoro-cucreMaTuyHi,  IUTOoeMOpioyoriuni,  Qizionoro-OioximiuHi,
eKoJIOTiYHI Ta icropuyHi acmektu» (Ne nepxkpeectpanii — 0111U004876),kepye BUKOHAHHSIM
KOMILJIEKCHOT HaykoBoi Temu «PocnuHHI yrpymyBaHHs 3axigHoro Ilomimmsa: wmopdoioro-
CHCTEMATHYHI, JICHIPOJIOTIYHi, IUTOEMOPI0JIOT1YHi, ¢izionoro-6ioximiuHi, TeHETHUYHI,

¢iTonaroorivyHi, eKoJoriuHi Ta icropuyuHi acnektu» (Ne gepxkpeectpanii — 0116U002131).

Huni Ceitnana BacuniBHa nociimxye mpoOieMH NOB'S3aHI 13 PO3KPUTTSAM MEXaHI3MIB i
pO3pOOKOI0 HAYKOBHX OCHOB IiJBUIICHHS aKTHBHOCTI ()i3i0710r0-0i0XIMIYHHUX TPOIECIB Ta
NPOXYKTUBHOCTI 0000BHX KYJNBTYp Ha MPUKJIAJIl JIONUHY O110TO0, JTIONKUHY JKOBTOTO, COi KYJIBTYpPHOI,
KBacoJIi 3BU4aiiHOi, 0001B KOPMOBHUX, HYTY 3BHYaHOTO Ta COYEBHUIII Xap4yOBOi IUIIXOM MOHOOOPOOKH
HAaciHHSA MIKpOOHMMHU TIpemaparaMd Ha OCHOBI aKTHBHUX INTaMiB Oyinb0OYKOBUX OakTepid Ta
perymnsitopamu pocty pociiuH Emictum C, Enin, Arpoctumyiis, 3 6io3axucauM edektom Perorurar i
CtuMmIio # iX CyMICHOTO 3aCTOCYBaHHS; IOCIHIDKCHHAM 0i0JIOTiUHOI (pikcallii MOJICKYISIPHOTO a30Ty
0000BUMH KyJIbTYpaMH; BUBYEHHSIM 010XIMIYHOTO CKJIaay Ta ajeJoNnaTUYHOI aKTUBHOCTI BUAIB POAY
[Tipetpym; XiMiuHOI B3a€EMOIii MK POCITMHAMH B IPUPOAHUX 1 ITYYHHUX (PITOIEHO3aX Ta IPYHTOBHUMU
MiKkpoopraHizMamu, Oionorizamii 3emiiepoOCTBa; BCTAHOBJICHHSM MopdoreHesy 1 QopmyBaHHS
YPOKaHOCTI Ta AKICHUX MOKa3HMKIB MMOMifopa icTiBHOTO, 0i0XiMIYHOTO CKJIagy Ta MPOXYyKTHBHOCTI
NIIEHUII M KO 3a BUKODUCTAHHS OpraHo-MiHepaibHMX A00puB «SMART» kKomMmo3ut
MapuianmuH® 1ig 9ac BUPOIIYBaHHS TOMiJopa iCTIBHOTO Ta MIICHHUINI M’ SKOI;, JOCIIIKCHHSIM
3MilIaHux 30yAHUKIB XBOpoO HaciHHs Hordeum L., mporHo3yBaHHS Ta OOMEXKEHHS IX PO3BHUTKY B
ymoBax Jlicoctenmy Ykpainu. Kpemowm ii mocnmimkens € BucmiB B. JI. 'iH30ypra «Mu maemo nuie
OoIuH eK3eMIuLip BcecBiTy 1 He MaeMo mpaBa HUM eKcliepuMeHTyBaTtu». Kpemom ii XHUTTS € cioBa
HApOJIHOI MYJPOCTi «3-MOMiX YCiX JIIOJCHKUX YECHOT HAUTONOBHIIIE — OYTH JIIOIUHOIO», pinocodieto
iHAMBiOyanbHOTO ycmixy BBaxkae BuciiB O. JloBkeHka, sskuii oOpaiia KOJIHUCh TEMOIO TBOPYOi poOOTH
Ha BCTYNHOMY ICTIUTI 0 BHIIOTO yuyboBoro 3aknany, «lIpekpacHa moanHa B 06010 3a baTbKiBIIKHY,
IpeKkpacHa BOHA B CMEPTI 3a Hel, ajie HalnpeKkpacHila B TPYAi...».

IIpodecop Iuma C. B. miaroryBama nBox kaHAWIATIiB Hayk 3a cnemiameHicTio 03.00.12 —
¢izionorisa pocnua — TpuryOy O. B. i I'ypceky O. B., Ha BUCOKOMY HAyKOBOMY Ta METOAWYHOMY
PiBHSX YMTa€ JEKLil, MPOBOAUTH JIAOOPATOPHO-MIPAKTUYHI 3aHSATTS 1 3aHATTS 3 HABYAJIBHOI MPAKTHKH
Jutst OakanmaBpiB Oionorii Ta ximii 3 «®Dizionorii pociua», “Mikpo0ionorii 3 OCHOBaMH BipyCOJIOTii»,
JUIsE MarictpiB — <«MeETOJiB HAayKOBUX JOCHTIKEHBb», <« KHBIEHHS 1 TPOJYKTUBHOCTI POCIHHY,
«MexaHi3MiB  TPOAYKTUBHOCTI  POCIIMH», YCHINIHO 3MIHCHIOE  KEPIBHHUITBO  KYPCOBHMH,
MaricTepCbKUMH POOOTaMU CTYZIEHTIB, HAYKOBOIO pOOOTOIO TPHOX ACIipaHTiB.

CpiTnana BacuniBHa caMocTiliHO Ta y chiBmpami po3poOwia HaBYalbHi INPOrpaMu 3 KypCiB
«OCHOBH CITBCBKOTO TOCIIOAAapCTBa», «MeToIuKa TOJhOBHX JOCHIIKEHE», «EKOJIOTiS CLTBCHKOTO
rocnogapcTBa», <«Dizionoria pociaun», «Mikpo0Oiojoriss 3 ocHoBaMH Bipyconorii», «KumeHHs i
NPOAYKTHBHICTh POCIHH» Ta €JIeKTPOHHI Bepcii KypciB «Dizionoria pocnun» i «Mikpobiosoris 3
OCHOBaMHU BIpycOJIOTii», TECTOBI 3aBAaHHS Ui KOHTPOJIO 3HaHb CTYACHTIB, BIpOBaaWIa B
HaBUYAIBHUIH MpoIlec Ha UX Kypcax KpeaUTHO-TpaHC(epHy CUCTEMY OLIHIOBaHHS SAKOCTi 3HAHb.

[Ipodecop Iuga C. B. He 0OMexyeThCSI HABYAILHOIO POOOTOIO TiNBKH B YHIBEPCHTETI, ajKe
yHuTana Jekuii 3 ¢izionorii pociauH Ta MikpoOionorii B TepHomMminbcbKOMY 00JaCHOMY KOMYHAJIBHOMY
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IHCTUTYTI MiCIAIUITIOMHO] IIEJarori4YHoi OCBIiTH Ta Ha ceMiHapax BuuTeniB Oionorii M. TepHomons i
obunacTi.

[Mupa C. B. —uneH crenianizoBaHuX BUCHHUX Paj i3 3aXUCTy AucepTaliil Ha 3100y TTs HAYKOBUX
CTYICHIB B YMaHCHKOMY HalliOHaJbHOMY YHIBEPCHUTETI caJiBHUITBA Ta HallioHanpHOMY yHiBepCHTETI
OiopecypciB i MPUPOTOKOPHUCTYBAHHS Y KpaiHH.

Cpitnana BacumiBHa Oyina uwieHoM xypi Ha XXX BceykpaiHCbkil y4HIBCHKIH omiMmiami 3
Gioorii 3 exonorieto (23—286epesns 2009p.), a Takox Bxoamna 1o xypi Il eranmy Beeykpaincbkoro
37BOTY TPYHOBHUX arpapHux 00’ emHanb (11-13 BepecHs 2018p.), Oyna ronoBoro kypi oOnacHUX
KOHKYPCiB-3aXHCTIB HAayKOBO-JOCITiTHUIBKUX poOIT y4HiB-wieHiB Maioi akanmemii Hayk YKpaiHu
(2004—-2018pp.), micbkoi omimmiagu 3 Oiosorii (2011p.), HEOJHOPA30BO TOJIOBOIO P KaBHOT
ek3aMeHaniHoi Kowmicii y TepHOmiibChKOMY HalliOHATBHOMY IEAATOTiYHOMY YHIBEPCHTETI iMEHi
Bononumupa I'natioka Ta Kpemenenpkiii o0macHiii rymaniTapHo-niegaroriuniii akazgemii im. Tapaca
lleBuenka (M. Kpemenens, TepHominabchka 001aCTh).

3 2012p. Csitnana BacumiBaa Iluma ovomoe TepHominbcbke BiamineHHS YKpaiHCHKOTO
ToBapucTBa (hi3iONOTIB POCIWH, a TakoX ocepenok, a 3 2017p. — sipminenns TosapucTBa
MmikpoOionoriB  Ykpaiau im. C. M. Bunorpancekoro, € wieHOM TepHOMIILCHKOTO —BiAgiNeHHs
TOBapHCTBAa TEHETUKIB 1 cenekuioHepiB iM. M. . BaBuioBa, TepHominbchkoro BigaiIeHHS
VYkpaiHCBbKOr0 OOTaHIYHOTO TOBapUCTBA, BYEHOI pPagd Ta HAYKOBO-METOAWYHOI paaM XiMiKo-
OionoriyHoro ¢axynbTeTy TepHOIMIIBCHKOrO HALiOHAIBHOTO IEAAaroriyHOr0 YHIBEPCUTETY iMEHi
Bononumupa I'natioka. Ypogosx OaraTbox pokiB Oyna npodoprom xkadenpu O0TaHiKH.

[Ipogpecop C.B. Iluma € omaum i3 opranizaropiB MixHapogaux 1 Bceykpaincpkux
KOH(epeHLil 3 akTyalbHUX Mpobiem OionoriunHoi Ta memaroriyHoi Hayk. 3okpema, MikHapomHOI
HayKOBOi KoH(pepeHwii «OHToreHe3 pocirH, 0iojoriyHa (ikcaliss MOJEKYJIIPHOTO a30Ty Ta a30THUI
merabomizm» (2001 p.), «OHTOTEHE3 POCIMH y NMPUPOTHOMY Ta TPaHC(HOPMOBAHOMY CEpPEIOBHIII.
dizionoro-6ioximiuni Ta ekonoriuni acmektw» (2017 p.); Il 3’i3ay VYkpaiHCBKOTO TOBapHCTBA
¢izionorie  pociur (2002 p.), XV 3'izgy ToBapuctBa MikpoOionoriB  YKpaiHH M.
C. M. Bunorpazacekoro (2017 p.); MixkHapoIHUX HayKOBO-TIPAaKTHYHUX KoH(pepeHwii «biomoriuxa
¢ikcanis azory» (2014 p.), «loninbepki ymrtanHs. Emoxa mpupomHwuux nocnimkens [lomims:
icTopist, Teopis, nmpaktuka» (2018 p.), «durpoaykiis pociuH Ha Bomuno-Tlominmi: Hayka, OCBiTa,
MHCTEUTBO (OpMyBaHHs JaHMmadTy, BUpoOHUITBO» (2018p.); BeeykpaiHchkoi HAyKOBO-TIPAKTUYHOT
koH(epenuii «Teproninberki Oionoriyni untanus — Ternopil bioscience» (2017, 2048.) Too.

C. B. Iluga mocriiino minBuiiye cBoto kBamidikamito. ¥ 2000 p. mpoxoguna cTaXyBaHHS Y
Bigaini anenonatii HamionansHoro 6oraniunoro cany iMm. M.M. I'pumika HAH Ykpainun, y 2004p. —
Ha Kadenpi MikpoOioiorii, Bipyconorii i imyHosnorii TepHONiIbCHKOI AepkaBHOI MEANYHOT akaaemil
im. L. 5. TopbaueBchkoro (uuHi TepHOMNbCKUIT HAIIOHATBHUA MEIUYHHH  YHIBEPCHUTET iM.
I. 51. TopbaueBchkoro), y 2014 p. — na xadenpi ¢isionorii ta ekosorii pociuH JIbBIBCEKOTO
HallloHaJILHOTO yHiBepcuTeTy iM. IBana ®panka, y 2019p. —Ha kadeapi mikpobioorii, Bipycosorii i
iMmyHosorii TepHOMILCHKOIO HALlIOHAJIBHOTO MEANYHOTO yHiBepcuteTy iMmeHi 1. f. ['opbaueBchkoro.
Ceitnana BacuniBna y 2010 p. ycmimHo mpoiinura HaB4aHHS 3 KypciB: «MeTomuka CTBOPEHHS
enekTpoHHux KypciB B cucteMi MOODLE» i «TexHomorii AMCTAHIIIHOTO OH-JAaliH HaBYaHHS». Y
2016 p. Opana ydacTh y ceMiHapi-TpeHiHry «PO3BUTOK LIJIICHOTO MHCJCHHS IIKOJISIPIB Yy TPOIIECi
BUBUeHH: Oiosorii». Y 2018p. —yuacHuK comiaabHOro mpoekTy «CtBopenHs 0i0miiHoro caxy THITY
iMmeni Bonmogumupa ['Hatioka». ¥ 2019p. — yuacHuk TpeHinry «MepaiarpaMOTHICTb y npodeciiiHiit
JUSUTPHOCTI  TleAarora», ydacTh y 3axoAi 3 TMiJABUINCHHS KBamipikarii HayKOBO-TIeIaroriyHui
npauiBHuKiB 3BO «OcBiTHiii aecanT. [lepdomaHc OCBiTHIX MalcTep-KIaciB», YYacHHK HayKOBO-
METOANYHOTO Kiactepy «MeTonuku (GopMyBaHHs B yYHIB PO3yMiHHS Cy4aCHUX MPHUHIHITB HAyKOBOI
CUCTEMATHKH Ta 11 3HaYE€HHS [T 010JOTYHUX ITOCHIIKEHB TOIIO.

[Mupa C. B. monan 15 pokiB npaiioe BukiagaueM TepHONUIBCEKOro 00JacHOTO TEPUTOPiaIbHO-
KOMYHJILHOTO BiguiaeHHs Maioi akagemii Hayk (MAH) VYkpainu, € kypatopom cekii «biosoris.
Po3pobunina HaB4aIbHY Iporpamy Ui NOrINOJICHOTO BUBUEHHS Oiojorii 3 uieHaMmu MAH Ykpainu ta
METOANYHI PEKOMEH/aIlii CTOCOBHO HAMMCAHHS Ta OPOPMIICHHS YYHIBCHKHX HAYKOBO-JIOCHITHUIBKHX
poOit. bepe ydacts y peamizanii JepskaBHoi 1inboBOi mporpaMu poOoTu 3 00AapOBaHOI0 MOJIOJIIO,
AKTUBHO BIIPOBAKYE Cy4acHI METOIMKU HaBUYAHHS 1 BUXOBAaHHS 34iI0HUX Y4YHIB, CIIpUSE TBOPUOMY Ta
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IHTENIEKTYaJIbHOMY PO3BUTKY MaiiOyTHBOI HalliOHAJIBHOI €NITH B IIKOJI ONIMIIIHCBKOTO pe3epBy. 3a
el wac ii BUXoBaHLI HeoxHopa3oBo craBanu mnepemoxkisamu Il 1 Il eramiB Bceykpaincbkoro
KOHKYPCY-3aXHCTy HayKOBO-JOCHTITHUIBKUX poOiT yuHiB-wieHiB MAH VYkpainu, nmociganu mpuzosi
Mmicist Ha BeeykpaiHChkOMy KOHKYpCI IOHHX pallioHalli3aTopiB Ta BUHaXiIHUKIB «Ipupoga — aroanHa
— BUPOOHMITBO — eKkouorisi» (cexuiss «biornoris»), HamionansHoMy ertami koHKypcey «Intel — Eko
VYxpaina» (2006, 2007, 2008p.) MixxHapoAHOTO KOHKYPCY HAyKOBO-TEXHIYHOT TBOPYOCTI LIKOJISPIB
Intel ISEF.

3a akTuBHY pOOOTYy 3 00JapOBaHMMH INKOJSIpaMH Ta MiAroToBKy npusepiB III eramy
BceykpaiHCBKOTO KOHKYPCY-3aXUCTY HAYKOBO-AOCHIAHUIBKUX poOiIT yuHiB-uneHiB MAH VYkpainn
Haropo/ykeHa rpamotor0 MiHicTtepcTBa ocBiTH 1 Hayku Ykpaiau (2006 p.), 3HakoMm «BiaMiHHHK
ocBitn Ykpainm» (2008 p.), momgsxamu MinicrepcTBa ocBiTH 1 Hayku Ykpaimm (2009 p.) Ta
HamioHanbHOTO €KOJI0Tr0-HaTypaliCTHYHOrO IEHTPY y4HiBChbKoi Monoai (2007 p., 2008p., 2009p.,
2010p., 2018p.).

3a BaromMuii BHECOK y MiATOTOBKY Ta MEPEMiATOTOBKY NENAroTiyHUX KaJpiB, BIPOBAIKCHHS
Cy4acCHUX TEXHOJIOTil HaBUaHHSA 1 BUXOBAaHHS CTYAEHTCHKOI MOJIOJI Ta MOUIYK 1 MiATPUMKY TBOPUO
oOxapoBaHoi yuHiBcbkoi Mononi Ceitnany BacuniBny Iluay obpano akagemikomM AkazeMii Hayk
BUIIOi mmKomu Ykpainu (2014 p.), Haropo/KEHO TpaMOTaMH YIPABIIHHS OCBITH 1 HayKH
Tepuomninbebkoi obmacHol nepxkaBHoi aaminictpanii (TOAA) ta TepHOMIBCHKOTO HaIiOHAJIBHOTO
nenarorivyHoro yHiBepcurery imeHi Bonoaummupa ['natioka. HaykoBo-iHHOBamiiiHi 3700yTKH
npodecopa C. B. [Tunu orpumany BUCOKY OIIHKY: MOJsKa ynpasminHs ocBiTh i Haykun TOHA (2018
p.); Tlouecna rpamora HAH Vkpaiam (2018 p.); moasku 00IacHOTO €KOJOro-HaTypadiCTUYHOTO
ICHTPY YYHIBCHKOI MoOJIOAI Ta ympaBiiHHS ocBitTH 1 Hayku TOJA (2011p.); rpamoTa ynpaBiiHHS
oceit i Hayku TOJA (2010, 2018pp.); rpamora TepHOMUIBCHKOTO 0OOJIACHOTO KOMYHAJIbHOTO
tepuropianbHoro BimainenHs MAH Vkpaiau (2011p.); mogsxu THITY imeni Bonomumupa ['HaTioka
(1983, 1983, 1988, 1989, 1994, 1995, 1995, 1990220012, 2014p.); rpamoru THITY imeni
Bonoaumupa I'natioka (2003, 2004, 2005, 2006, 2010, 2014, 2015, 20067 2201%p.).

IIpodecop C. B. Iluna BBakae cebe NIACIWBOIO JIFOJWHOKD, OCKUIBKA Maja HaHKpaiux
YUUTENIB, Majla 1 Ma€ MOXKJIMBICTh CHIJIKYBAaTHCS Ta MPALIOBATH Pa3oM 3 BIJOMHUMH, TaJaHOBUTHMU
BUCHUMH, ICTUHHUMH HAyKOBI[IMH, KOJIETaMH, IPY3sAMH 1 NMPOCTO IMIMPHUMHU Ta NOOPO3UWIMBUMHU
mroapMu. JKutteBuii 1 TBopunit nuisax CiTnanu BacuniBHU — B3ipenpb BiggaHOCTI yiIroOJeHil cIipasi,
3pa3oK JIFOJICHKOI TiTHOCTI, JOOPOMOPSIHOCTI, BUCOKOI IYIIEBHOI MIEIPOCTi, ONTUMi3My, BIpHOCTI
ciyxiHHS YkpaiHi Ta Hayni. HuHI BOHa y pO3KBITI TBOPYMX CWJI, CHIOBHEHAa HOBaTOPCHKUX ied Ta
CHofiBaHb Ha MaiiOyTHE.

Tlopaictio CeiTnanu BacuniBau € He nuie ii HayKoBi Ta mefaroriuHi 3100yTKH, a i BeJIHKa Ta
MminHa poauHa. Pasom 3 womoBikom, Ilerpom IFOpiiioBruuem, BOHH BUXOBalM IBOX UyJOBHUX CHHIB!
Bikropa (3akiHumB ¢apmaneBTHyHuil pakynbTeT TEepHOMIIBCHKOTO IEPKAaBHOTO MEIUYHOTO
yHiBepcuteTy imeHi I. 5. [opbaueBchKkoro, HUHI — KaHAXAAT (apMalleBTUYHUX HAYK, TOLEHT Kadeapu
¢dapmakosorii 3 KJiHIYHOIWO  Qapmakosorielo TepHOMIBCHKOTO HAIIOHANBHOTO MEIHMYHOTO
yHiBepcurery imeHi I SI. TopbaueBcbkoro) 1 Bacmng (3akiHUMB  iCTOpUYHUMIA  (haKyJIbTEeT
TepHOMNBCHKOTO HALlIOHAJIBHOTO IEJaroridyHoro yHiBepcuTeTy imMeHi Bonogmmupa [HaTioka it
Hpaloe MPUBATHUM HiANPUEMIIEM), TPhOX OHYKIB: Matgist, Codito it Iropumnka.

C. B. Iluna KOpUCTY€ETHCS 3aCTy’>KEHUM aBTOPUTETOM i MOBAaror cepea HayKOBO-IIEAAroriuHIX
NpPaliBHUKIB Ta CTYACHTIB TepHOMIIBCHKOTO HAI[IOHAJIFHOIO MEAAaroridHOrO YHIBEpCHUTETY iMEHi
Bononumupa 'natioka. ¥ HaykoBoMY CBiTi Ta cepi MPaKTUIHOI AiSIBHOCTI ii MOBaXKaIOTh 38 BUCOKY
SPYAMIIIIO ¥ TIpare3aTHICTh. SIK 3aBXKu, BOHA IMOBHA CHEPTii, HOBUX iJeH 1 MIaHIB 1100 OHOTO 3
HaMBaYJIMBIIINX MIPUPOJHUX MPOLECiB — 0100T1UHOI (ikcarii a3oTy.

CriBpoOITHUKHM, CTYyIEHTH, y4YHI Ta BCE HayKOBE TOBAapHCTBO YKpaiHH 3 MPUEMHICTIO
NPUETHYIOTHCS 10 YHCEIBHUX TNPUBITaHb IOBUISAPLI Ta BUCIOBIIOIOTH MOOAKaHHS MIITHOTO 3/10pPOB’ 4,
TBOPYOTO JIOBTOJITTSA, ONTHMi3My, HACHArd 10 HOBHX 3BEpLICHb 1 Jiif, JyXOBHOTrO 30aradeHHs Ha
MHOT1i 1 MHOT'1I JIiTa.
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Bapua M. M., Bapna JI. C. JlemkiBchka niepkBa Bosnecinns I'ocrioguboro: monorpadis. Tepromins : TOB
«Tepno-rpad», 2019. 17@.

bapua M. M., bapnaJl. C. Po3Butox OoraHiuHOi Haykn B TEepHOIUILCHKOMY HaI[lOHAJHHOMY
negarorivHoMy yHiBepcureri iMeHi Bonogmmupa I'Hatioka. Haykosi sanucku  Teproninbcbkoeo
HAYIOHAIbHO20 nedazoeiunoco yHisepcumemy imeni Bonooumupa I'namiwoxa. Cep. Bionoeis. 2010. Ne 1
(42).C. 3-25.

Bapua M. M., IlumaC.B., BapualJl.C. Kadenpa Ooraniku TepHOMIIBCEKOTO  HAI[IOHAIBLHOTO
NeJarorivHoro yHipepcurety imeHi Bomoammupa ['HaTroka: HaBuYanbHi Ta HayKoOBi HOCsrHeHHs (1o 75-
piuus 3acuHyBanHs). Haykosi sanucku TepHORIIbCbK020 HAYIOHATLHO20 NEOA202INHO20 YHIGEPCUmMemy IMeHi
Bonooumupa I'namrwoxa. Cepis : Bionoeis. 2015.Ne 1 (62).C. 5-23.

biGmiorpadist HaykoBHX 1 HAyKOBO-METOJMYHMX Hpalb BUKJIAJA4iB XiMiK0-010JIOTiYHOTO (akyibTeTy
TepHONIIBCHKOTO AEPHKABHOTO TEAAroriYHOro yHiBepcutery iMeHi Bosnogumupa 'natioka 1962—2002p.
[ yxnan.: Bapaa M. M. 1a iu.; 3a pea. M. M. Bapuu. TepHomins : Bupaguuuwii Bignin TJITY, 2002. 182.
Byraunpkuii [. M., Bekipuuk K. M., Iuxa C. B., Kononuyk O. 5. CrtaHOBJIEHHs i pPO3BUTOK HayKOBUX
jociikens 3 (izionorii pocnuH B TepHOMNBCHKOMY HalliOHAJILHOMY II€AarorivHOMY YHIBEpCHTETI
iMm. Bonmogumupa ['Hatioka.  Haykoei  sanucku  TepHnoniibcbkoco — HAYIOHANLHO20 — NE0A202IYHO20
yHieepcumemy imeni Bonooumupa I'namioxa. Cep. Bionozis. 2009.Ne 1-2 (39).C. 210-218.

Bimmin xazapie TepHOMITBCHKOTO HAIIOHAIBHOTO MEAarOTiYHOTO yHIBEpcUTeTy iMeHI Boioammupa
I'natioka, M. TepHomins, cup. 444, 196apk.

Hapucu icropii ximiko-0iosioriuHoro ¢axynbrery TepHOMIIBCHKOIO HAIIOHAJIBHOI'O II€AArori4HOrO
yHiBepcurety imeHi Bomogumupa ['natioka (1940-2010) M. M. Bapna Ta iH.; 3a pea. M. M. Bapuu.
Tepnomnins : [Tinpyunuku i nociouuku, 2010. 312.

IMuna Ceitnana BacuniBHa. TepHOMNBCHKUIN HALlIOHATBHUI MTEAarOriYHUA yHIBEPCUTET iMeHI Bonoaumupa
Imatioka. URL:  http://tnpu.edu.ua/faculty/himbio/pida-seib-vasil-vna.php?clear_cache=Y. nata
3BepHenns: 10.09.2019).
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WITH DEDICATION TO HER VOCATION, WITH LOVE TO PEOPE AND WITH KINDNESS
INHER HEART (to the 60th anniversary of the acaohéam ASHS, professor SVITLANA
VASYLIVNA PYDA)

July 7, 2019 marks the 60th anniversary of the wareal scientist in the field of plant physiology and
microbiology, Doctor of Agricultural Sciences, Res$or, Academician of the Academy of Sciences
of the Higher School of Ukraine, Head of the Dempant of Botany and Zoology of the Ternopil
National Pedagogical University and University

Svitlana Vasylivna was born in the village of IshkKoziv district, Ternopil region, to a family
of teachers. She started schooling at the Ishighitgiear school and later Ternopil Secondary School
#8, which she graduated with honours in 1976. Igust 1977, she entered Ternopil Pedagogical
Institute, Natural Sciences faculty. She graduat#ti honors in 1982 and got qualification of a
teacher of chemistry and biology

Since July 1982, Svitlana Vasylivna's work has baessociated with the Department of Botany
(now the Department of Botany and Zoology of Teih¥plodymyr Hnatiuk National Pedagogical
University), where she became an assistant aatheratory of plant physiology and biology.

As a laboratory assistant, S.V. Pyda commencedfirstrscientific studies concerned with
nitrogen nutrition of legumes supervised by PrajesdHead of the Symbiotic Nitrogenation
Department of the Institute of Plant Physiology a@enetics of NAS of Ukraine Yukhym
Polikarpovych Starchenko, candidates of biologsménces, professor of the Department of Botany
of Ternopil Pedagogical Institute Vekirchyk Kuzma/kélaiovych and associate professor Butnytskyi
Ivan Mykolaiovych.

From 1989 to 1993 S.V. Pyda carried out scientiisearch at National Botanical Garden
M.M. Hrishko NAS of Ukraine (Kyiv) supervised by giessor, head of allelopathy department
Holovko Erast Anatoliiovych. May 26, 1994 as a tesi scientific research S.V. Pyda became a
successful defense of a Ph.D. thesis for the degfe@andidate of Biological Sciences in the
specialty 03.00.12 — plant physiology in the spemd scientific council of the Institute of Plant
Physiology and Genetics of NAS of Ukraine entitledllelopathic and symbiotic features of lupine
at different levels of nitrogen nutrition».

During her postgraduate studies, in 1990 S. V. Pyda transitioned to the position of
Assistant Professor of the Department of BotanyTefnopil Pedagogical Institute, and after the
defense of her Ph.D. thesis in January 1995 —d@tst of Senior Lecturer, Associate Professor of
Botany — on December 25, 1997. Pyda S.V. was dgiweracademic title of Associate Professor of
Botany.

Pyda S.V. managed to combine her teaching careérseientific research concerned with a
wide range of questions of plant physiology, bioolsry and ecology, microbiology, agriculture.
Her major research focuses on the biological foratf molecular nitrogen by legumes, allelopathic
and biochemical features of species of the genpgneuand some floral-ornamental plants, problems
of chemical interaction between plants in naturad artificial phytocenoses, microorganisms and
agriculture.

Her 13-year-long scientific work found its expressiin the manuscript of the doctoral
dissertation, successfully defended on June 147 #i(the degree of Doctor of Agricultural Sciences
in the specialized academic council of the Umanafign University (now Uman National University
of Horticulture) entitled: “Physiology of symbiosef Bradyrhizobium sp. (Lupinus) — Lupinus L.:
allelopathic analysis” specialty 03.00.12 — plamygiology.

On April 1, 2008, after a significant achievementthe scientific and pedagogical field, the
decision of the Scientific Council of the Ternopflolodymyr Hnatiuk National Pedagogical
University Pyda S.V. was appointed the professahefDepartment of Botany. On January 20, 2011,
by the decision of the Attestation Board of the igliry of Education and Science, Pyda S.V. was
awarded the academic title of Professor of Bot&igce November 26, 2014 prof. Pyda S.V. has
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been the head of the Department of Botany and fQyoédter the merging of the departments of
Botany and Zoology.

Svitlana Vasylivha Pyda’s legacy comprises 342 wpikcluding 4 monographs, 7 utility
model patents, over 30 scientific articles, 2 tex#ts, 7 methodological tutorials, 1 bibliographic
index, 2 e-courses etc.

Professor S.V. Pyda has been teaching at the Wmiydor many years the disciplines "Plant
Physiology", "Microbiology with the Fundamentals\tgfology", "Research Methods", "Nutrition and
Productivity of Plants", "Mechanisms of Plant Protlity". She is also a teacher of Ternopil Oblast
Territory -Municipal Branch of the Ministry of Edaton and Science of Ukraine, a member of the
jury and head at the numerous competitions of aitg all-Ukrainian importance, the head of the
Ternopil branch of the Ukrainian Society of Plahiy&lologists and Ternopil branch of the Society of
microbiologists of Ukraine.

For a significant contribution to the teacher tiagn courses, the introduction of modern
technologies of education and upbringing of stugenth and the support of gifted students, Svitlana
Vasylivnha Pyda was elected Academician of the Aoadef Sciences of Higher School of Ukraine,
awarded by Ternopil state administration, Volodynimatiuk National Pedagogical University,
Ternopil Oblast Ecological and Naturalistic Cengtudent youth, Ternopil Regional Communal
Territorial Branch of the Academy of Sciences ofrdike, NAS of Ukraine, Ministry of Education
and Science, etc.

Svitlana Vasylivha considers herself a happy persecause she had the best teachers —
Yavonenko A.F., Vekirchyk K.M., Shusta 1.V., Barf&M., Butnytskyi I.M., Shymanska V.A.,
Kuzmovych L.G., Orchuk K.l., Talposha V.S., Grushgd., Yakovleva V.O., Yakovenko B.V.,
Kuratova T.S., colleagues and scholars such as.YSt&chenko, E.A. Golovko, V.P.Patyk, I.P.
Grygoryuk, friends, and sincere and friendly peof@bke is a role model and we all appreciate her
dignity, integrity, high spirits and loyalty to Ukine and science.

Key words. Pyda Svitlana Vasylivna, teacher, scientist.

Hamiiinmma 31.05.2019.
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