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PO3AIVI I. TEHETHUKA, ®I310J10I'TsA POCJIMH
TA ITIPUKJIATHA BOTAHIKA

VJIK 577.21 + 631.52

MOJIEKYJIAPHO-BIOJIOI'TYHI OCHOBH
TEPMIHATOPHUX TEXHO.JIOT'TH.
I1. O3HAKOCHEIU®IYHI TEHETUYHI TEXHOJIOI''I OBMEKEHHS
BUKOPUCTAHHSI.
3ACTOCYBAHHA JIsA OTPUMAHHA I'NBPU/ITHUX COPTIB

Kortuk b.€., I'ankin O.1O., 'opuakos B.I1O.

Hayionanvnuii mexniunuii ynisepcumem Yrkpainu « Kuiscokuii nonimexniynuii incmumymy»
03056, Vkpaina, Kuis, npocn. Ilepemoeu, 37

alexfbt@mail.ua

Tepminatophi Texnosorii (genetic use restriction technology, GURT), siki BUKOPHUCTOBYIOTH TPaHCTE€HES 3
METOI0 TPUTHIYCeHHS (EePTHIBHOCTI HAa TCHETUYHOMY piBHI, € IIKaBUM IHCTPYMEHTOM y O0i0TEXHOJOTii
pociuH. B ormsnoBiil cTaTTi pO3KPUTO MOJEKYJISIPHO-TEHETHYHI OCHOBH TEXHOJIOTIi, IO OOMEXYIOTh
Bukopuctanus Ha piBHi o3naku (T-GURT). T-GURT moxyTh OyTH MpeAcTaBlieHi TphOMa Pi3HUMH
MEXaHi3MaMH: TIO-TIepIle, IIbOBa KOPHUCHA O3HaKa (EHOTHUIIOBO TPOSBISETHCS 3a IIEBHUX YMOB
(mimpOBHt TEH 1 BIANOBINHA O3HaKa MOXYTh OYTH I1HAKTHBOBaHI IPH 3aCTOCYBaHHI EK30T€HHOTO
IHAYKTOpa, a s IHAKTUBAIll O3HAKK B IPYroMY MOKOJIHHI POCIMH HEOOXITHO 3a3[alierine 00poOsTH
HACIHHS 1HIYKTOPOM; IO-ApYre, IJIbOBa KOPHCHA O3HAKA HE MPOSBISAETHCS Yy (EHOTHIN 3a 3BUYANHUX
YMOB, a /Il aKTUBAIll I[IbOBOrO I'€HA Ta, BIAMOBIAHO, (EHOTHUIIOBOrO MPOSIBY O3HAKKA HEOOXiTHE
BUKOPHCTAaHHS €K30T€HHUX IHAYKTOpIB (IPU 1LbOMY HEOOXiIHO MIOPOKY OOpOOJSTH pPOCIMHH
IHIYKTOpOM); TIO-TpeTe, cucTeMa aenelii TpaHcreHiB (no crparerii T-GURT MoxHa BigHecTH
MoauGIKaIliio CUCTEMH, siKa nependavyae iHIynnOeaIbHUI MEXaHi3M Peryiisiiil BHIAJCHHS TPAHCTEHIB).
MoskHa 3a3HAQYUTH HAsBHICTb CXOXKMX PHC Ta BIAMIHHOCTEH MIX TEXHOJIOTISIMHM TiOPUIHHX COPTIB Ta
GURT. TexHomorii cTBOpeHHs TiOPUIHUX COPTIB MOKHA BBAXKATH OJHHUM 3 PI3HOBHIIB TEPMiHATOPHUX
texHouorii. [Ipore y Bunmagky GURT BTpaTn Bin Bucaaku HAaciHHS (SIKe 32 BU3HAYCHHIM € CTCPHIHHIM )
OynyTh aOCOJNIOTHHMH, 1 BUKOPHCTAHHS HACIHHS IS CeNeKii Oyae HEeMOXIWBUM. Y BHIIQJKY
BUKOPUCTaHHSA HACiHHSA TiOpHIIB CIOCTEpIraeThCsl 3HMKCHHS BPOXKAWHOCTI Ta  IOTipIICHHS
TOCIIOJIapCHKHX O3HAK, ajie HOT0 BUKOPUCTAHHS HE IPU3BOAMTH 0 aOCONIOTHOT BIICYTHOCTI BPOXKalo.
Knmouoei cnosa: mepminamopni mexuonozii, mpanceenes, 6iomexnon02is pociut, 2iOpuoHi copmu pociuH.

Koruk B.E., Tankun A.}O., T'opuakor B.I0. MOJIEKYJISIPHO-BMOJIOTUYECKHUE OCHOBBI
TEPMUHATOPHBIX TEXHOJIOTMA. . TPU3HAKOCHELM®UYECKUE TEHETUYECKHUE
TEXHOJIOTUN OI'PAHMYEHUS WCIIOJIB3OBAHUA. TMPUMEHEHUE JUISA TIOJIYVUEHUSA
T'MBPUIHBIX COPTOB/ HanuoHanbHBIH TeXHWYECKMH yHHBepcHTeT YKpawHbl «KueBckuit
nojutexHudeckuit nacruryt», 03056, Ykpauna, Kues, npocn. I[To6ensr, 37

TepmuHatopHsle TexHoJ0orHK (genetic use restriction technology, GURT), ucnons3yromue TpaHCreHes ¢
LENbIO TI0/1aBNIEHHUs (DEPTHILHOCTH Ha TeHETHYECKOM YPOBHE, SIBIISIETCS HMHTEPECHBIM WHCTPYMEHTOM B
OMOTEeXHOJIOTUH pacTeHUil. B 0030pHOH cTaThbe pPAaCKPBITHI MOJEKYJISIPHO-TEHETHUECKHE OCHOBBI
TEXHOJIOTHii, OrpaHUYMBAIOIINX HCIOJb30BaHKe Ha ypoBHe mpusHaka (T-GURT). T-GURT moryTt ObITh
NIPEACTAaBICHBl TPEMsl Ppa3IMYHBIMM ~MEXaHM3MaMH: BO-TIEPBBIX, IEJIEBOM IOJIE3HBIH IPU3HAK
(DEeHOTUTIIMYIECKH TPOSBIISICTCS TIPH ONPEIEIICHHBIX YCIOBHSIX (ILIeJIEBOI I'eH ¥ COOTBETCTBYIOLIMI IIPH3HAK
MOTYT OBITh HHAKTHMBUPOBAHBI NIPU MPUMEHEHNH 3K30I'€HHOTO MHAYKTOPA, U JUISl HHAKTHUBALIUK ITPU3HAKA
BO BTOPOM ITOKOJIEHHH PAaCTeHHI HEOOXOIUMO 3apaHee oOpadaThIBaTh CEMEHAa HHIYKTOPOM); BO-BTOPBIX,
LEJIeBOM MOJIE3HbIN NPU3HAK HE MPOSBIsETCS B (DEHOTHIIE B OOBIYHBIX YCJIOBHSX, a JUIA aKTUBALUH
LENeBOro reHa M, COOTBETCTBEHHO, (DEHOTUIIMYECKOTO MPOSBICHUS IpU3HAKA HEOOXOIMMO
HCTIOJIb30BaHNE DK30TEHHBIX MHAYKTOPOB (TIpM 3TOM HEOOXOANMO €XKETroIHO 00pabaThiBaTh pPaCTEHHS
HHIIyKTOPOM), B-TPETBUX, CHUCTEMa Jesieliuu TpaHcreHoB (k crparerusiv 1-GURT MokHO oTHecTH
MOJU(UKALMIO CHUCTEMBI, IPENLyCMATPHUBAIOIIYI0 HMHAYLHMOEIbHBIH MEXaHM3M pEryJsIIuM  yIaJeHUs
TpaHcreHoB). CiieryeT OTMETUTh HAJIMYNE CXOAHBIX YEPT M Pa3IMuuil MKy TEXHOJOTHIMHU THOPHIHBIX
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coptoB 1 GURT. TexHOMOTMH CO3MaHUs THOPUIHBIX COPTOB MOKHO CUMTATH OMHOW M3 Pa3HOBHIHOCTCH
TepMuHATOpHUX TexHojoruid. Omuako B ciydae GURT morepu OT BbICagkud ceMsiH (KOTOPBIC 10
OTIPEICTICHUIO SIBIISIIOTCS CTEPUIBHBIMHU) OYAYyT aOCONIOTHBIMHU, M HCIOJIb30BAHUE CEMSIH Ul CEJCKIIUU
OyneT HeBO3MOXHBIM. B cityuae UCTIONBb30BaHHs CEMsIH THOPUA0B HAOIIOIACTCS CHIDKCHUE YPOKAWMHOCTH
U YXyIIICHHIO XO3SMCTBEHHBIX MPU3HAKOB, HO HX HCIOJNB30BAHUE HE MPUBOJUT K aOCONOTHOMY
OTCYTCTBHUIO YPOXKasl.
Kniouegvie cnosa: mepmunamopuvie mexnono2uu, mpauceenes, OUOMEXHON02US pacmerull, 2ubpudHvie copma
pacmenui.

Kotyk B.Ye., Galkin A.Yu., Gorchakov V.Yu. MOLECULAR BIOLOGICAL BASES OF
TERMINATOR TECHNOLOGY. II. TRAIT-LEVEL GENETIC USE RESTRICTION
TECHNOLOGIES. APPLICATION FOR HYBRID VARIETIES / National Technical University of
Ukraine «Kyiv Polytechnic Institute», 03056, Ukraine, Kyiv, Peremohy av., 37

Terminator technology (genetic use restriction technology, GURT) is technology that uses transgenesis
for the purpose of suppression of fertility at the genetic level (the ability to form seed varieties of crops or
produce second generation offspring animals). The aim is to protect the seed producers or prevent
unwanted leakage genes. There are two types of GURT.

Terminator technologies that restrict the use of at grades or variety-specific genetic use restriction
technologies (V-GURT, variety-specific GURT) — genetic use restriction technologies, which will be
triggered at a variety (with all its attributes) as a result of entering into the variety of plants these genetic
changes that prevent the formation of more than two generations, and therefore limit the opportunity for
farmers growing varieties need annual purchase of seeds.

Genetic technologies that restrict the use of signs at or trait-specific genetic use restriction technologies
(T-GURT, trait-specific GURT) — an alternative form integrated into the genome of protection
mechanism (genetic protection); genetic technologies that restrict the use of concrete (specific) signs. In
this case only means of technology protected transgenic trait — added genetic engineers economically
valuable feature — and it can be activated at the request of the farmer or final user.

It was developed several variants of T-GURT and V-GURT with certain differences at the genetic
mechanisms. But all genetic constructions GURT have one basic scheme of construction, the same basic
elements. They include: repressor gene that responds to external stimuli (subjected to external regulation);
recombinase gene (gene-activating signs), the expression of which is blocked by repressor; target gene.

Regarding inductors (external inducing impacts), most of which are supposed to be chemical nature, they
must meet the following requirements: inductor should be subject to biodegradation; inductor must be
non-toxic to ecosystems; can be directly applied both in the field and in terms of facilities (industrial,
laboratory) for seed treatment; high capacity for absorption surface plants or seeds; catalytic effect of
inductor must be specific for a particular (target) genetic system; inductor high activity, inducible genetic
system should be sensitive to low doses of inducer. Both types of technologies (V-GURT and T-GURT)
can be applied to any species and have no restrictions on existing methods of genetic transformation.

T-GURT may be represented by three different mechanisms. First, the target useful feature
phenotypically manifested under certain conditions (target gene and the corresponding feature can be
inactivated in the application of exogenous inducer, and to inactivate features the second generation of
plants must pre-process the seeds inducer. Secondly, the target of useful features not seen in the
phenotype under normal conditions and for activation of target gene and, thus, the phenotypic
manifestation of symptoms requires the use of exogenous inducers (the need to process plants every year
inducer). Thirdly, the system deletion of transgenes (to T-GURT strategies include modification system,
which provides inducible transgene removal mechanism of regulation).

It’s possible to note the presence of similarities and differences between hybrid technology and GURT.
Hybrid technology may be considered one of the varieties of terminator technology. However, in the
GURT case loss of landing of seeds (which by definition sterile) will be absolute, and use seeds for
breeding is not possible. In the case of hybrids seed decrease in yields and deteriorating economic signs,
but its use does not lead to the absolute lack of yield.

Key words: terminator technology, transgenesis, plant biotechnology, biosafety, hybrid varieties of plants.

BCTYII

Tepminaropui texnosmorii (genetic use restriction technology, GURT) — TtexHoorii, ski
BUKOPHUCTOBYIOTh TpaHCT€HE3 JJIsl MPUTHIYeHHsS (epTUILHOCTI Ha T€HETUYHOMY PiBHI, TOOTO
3ITaTHOCT1 YTBOPIOBATH HACiHHA COpTaMH KYJIbTYPHHUX POCIMH a00 JaBaTW HAIIAJKIB 1HIINM
MOKOJIiHHSAM TBapuH [1, 2]. MeToro € 3aXxucT BUPOOHUKIB HAaCiHHS a00 3amo0iraHHs HeOaKaHOMY
BUTOKY TeHiB. Pospisusrors nBa tunu GURT: 1) repMiHaToOpHi TEXHOJIOTI], IO OOMEXKYIOThH
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BUKOPHUCTaHHA Ha pIiBHI COPTiB, a0 copTocmenudiuHi TeHETUYHI TEXHOJOril OOMEKEHHS
Bukopuctanus (V-GURT, variety-specific GURT) (monekymnsipHO-0i0J10TiUHI  OCHOBH
ix QyHKIiIOHYBaHHS ONMUCAaHE HaMH paHilie); 2) FeHeTHYHI TEXHOJOTii, 110 OOMEXYITh
BHUKOPHCTAHHS Ha PIBHI O3HaKW, a00 oO3HaKocmenu(piyHi TeHEeTHYHI TEXHOJOTii OOMEKEHHS
Bukopuctanus (T-GURT, trait-specific GURT).

T-GURT — mne ¢dopma IHTErpoBaHOTO B T€HOM MEXaHI3My 3aXHCTy (TEHETHMYHOTO 3aXHUCTY);
TCHETUYHI TEXHOJIOTiI, M0 OOMEXYIOTh BHKOPHUCTAaHHS KOHKPETHHX (crenu]idHuX) O3HaK.
Y npoMy BHIIQJIKy 3ac00aMH TEXHOJIOTIi 3axWIlleHa TUIPKM TPAaHCI'CHHA O3HAaKa — JoJaHa
TCHHUMH 1HXXEHEpaMH TOCIOAAPCHKO-I[iHHA O3HaKa, — 1 BOHAa MOXe OYTH aKTHBOBaHA
3a OakaHHsAM (epmepa / KiHIEBOro croxusaya [3, 4].

VYci renernuni koHCTpyKIlii GURT maroTh 0IHY MPUHIMIIOBY cXeMy OyJIO0BH, OJTHAKOBI OCHOBHI
eIeMeHTU. BOHM MiCTATh: TeH-perpecop, KU pearye Ha 30BHIIIHI BIUIMBH (IiANAETHCS
30BHINIHIN peryJsiii); reH pekoMOiHa3u (TeH-aKTUBATOP O3HAKH), EKCIPECis SKOT0 OJOKYEThCS
perpecopoM; LiIbOBHIA T'eH. [HAYKTOpW (30BHIIIHI IHIYKYHOUl BIUIMBH), OUIBIIICTH SIKHX, SIK
nependavaeTbCs, MATHUMYTh XIMIUHY NpPHUPONY, TOBHUHHI BIANOBIJATH TaKUMH BUMOTaM:
iHAYKTOp Timsrae Oioxerpajarii; iHAYKTOp Mae OyTH HETOKCHYHUM JJISI €KOCHCTEM 1 MOXeE
OyTu 6e3mocepeIHbO 3aCTOCOBAHU 1 B MOJILOBUX YMOBAX, 1 B yMOBax MPUMIILIEHb (BUPOOHUYUX,
nabopaTtopHux) JIsi 0OpOOKYM HACIHHS, BUCOKA 3/aTHICTh JO aOCOpOIlii TOBEPXHEIO POCIUH a0
HACIHHS; KaTalliTUYHA Jif 1HAYKTOpa MOBUHHA OyTH crielu(pivyHO0 MO0 KOHKPETHOI (LLTHOBOT)
TCHCTUYHOI CHUCTEMH, BHCOKA AaKTHBHICTh IHAYKTOpA: IHAYIMWOCIIbHA TEHETUYHA CHCTEMa
MOBUHHA OYTH YyTJIMBOIO 10 MaJKX 103 iHAyKTOpa [1, 2].

Meta poOoTu — aHami3 MOJEKYISPHO-O10JOTIYHUX Ta MOJEKYISIPHO-TEHETUYHUX MEXaHi3MiB
(GYHKIIIOHYBaHHSI O3HAKOCHECIU(PIYHUX TEHETUYHHX TEXHOJIOTHi OOMEKEHHS BUKOPHCTAHHS,
a trakox poii GURT y cTBopeHHi TiOpUIHUX COPTIB.

MOJIEKYJIAPHO-TEHETUYHI MEXAHI3MHU T-GURT
Peanizariist ctparerii T-GURT 3a0e3nedyerhest 3a JONOMOTO0 TPhOX MEXaHi3MiB [5].

I. [{inboBa KOpUCHA O3HAaKa (PEHOTHUIIOBO MHPOSBIAETHCS 3a 3BHMUYaiiHMX yMoOB. LlinboBuil ren
1 BIATNIOBIIHA O3HAaKa MOXXYTb OyTH 1HaKTMBOBAaHI NpPHU 3aCTOCYBaHHI €K30I€HHOIO 1HAYKTOpA.
Jlns iHakTUBalii O3HAKU B JAPYroMy TMOKOJIHHI POCIUH HEOOXITHO 3a3/Aajeriip o0poOiaTu
HAaCIHHS 1HAYKTOPOM.

II. LlinboBa KOpHCHA O3HAaKa HE MPOSBISIETHCS Y (PEHOTHUII 3a 3BUYAWHUX yMOB. J{1s akTuBaii
LIJTbOBOIO T€Ha Ta, BIANOBIIHO, (DEHOTHIOBOrO MPOSIBY O3HAKU CIiJI BUKOPHUCTOBYBATHU
eK30TC€HHI 1HAYKTOPH, SKUMH HEOOXiTHO IIOPOKY 00poOusaTH pociuHu (el MeXaHi3M LiIKOM
MPOTHJICKHUHN JI0 TIEPIIIOTO).

III. Cucrema pnenenii TpancreniB (mo crpareriii T-GURT wmoxHa BimHecTH Moaudikallito
CUCTEMH, sIKa rependavae 1HAYIUOeTbHUNA MEXaH13M PeryJIsiii BUAaJeHHs TPAHCT€HIB).

I'eneTnuna KOHCTPYKINis, Mo 3abe3nedye peamizaiiro MexaHizMy | Tury, MICTUTh T€H KOPHCHOI
O3HAaKW, T€H PEKOMOiHAa3M Ta TeH-perynsTop B oaHii kaceri (puc.1l). ['en kopucHOI O3HAaKU €
KOHCTUTYTHBHO aKTHBHHMM 3a 3BMYalHUX YyMOB (BIANOBITHO, TOCHOAAPCHKO IlIHHA O3HaKa
MIPOSIBISIETHCS Y (PeHOTHUT). AJle 3a3Ha4eHUi TeH (IaHKOBaHWM calTaMy eKCIu3ii, 3a SIKUMU BiH
MoXke OyTH eNiMIHOBaHMH TNpH aKTHBallili reHa pekoMOiHaszu. Excrpecis reHa pexomOiHazu
NpUTHIYeHA 3a 3BUYAHHMX YMOB OUIKOM-pErpecopoM — TMpPOAYKTOM TeHa-peryisropa. llpu
3aCTOCYBaHHI XIMIYHOTO 1HJIYKTOpa IHAaKTUBYETHCS €KCIpecis TIeHa-perynsropa (O10KyeTbes
6e31ocepeIHbO TeH, SIKIIO HOro MpoMOTOp YYTJIMBHM A0 Aii 1HIYKTOpa, a00 1HAKTHUBYETHCS OLITOK-
penpecop, MPOAYKT TeHa, SKIO XIMIYHUA 1HIYKTOp 3IaTHUHA B3a€EMOJISATH 3 MOJIEKYJIaMH IIhOTO
Oinka). SIk HaCHiAOK, IHILIIOETHCS eKCrpecis reHa pekoMOiHa3u. PepMeHT BUAANISE MOCIHITOBHICTD
[IJThOBOTO TE€Ha, 1 KOPHCHA O3HAaKa ENIIMIHYEThCS y BCIX HACTYNMHUX MOKOMHHAX. [Ipu mpomy
HEOoOXiTHO OOpOOJIATH HACiHHSA XIMIYHMM 1HIYKTOpPOM Tepell MpOJakeM CIIOKUBAa4dy IpH
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TpaHcQOpMAIlii pOCIMH TaKOK KOHCTPYKIi€er0. [IposiB 03HaKu OyJie criocTepiraTics JIUIIe B OTHOMY
MTOKOJIIHHI POCJIMH, OTpUMaHUX Oe3mocepeIHko 3 00pobeHoro HaciHHs. Llelt MexaHi3M He BIUTUBAE
Ha (epPTUIIbHICTh HACIHHS, BiH JIMIIIC BU3HAYAE HASBHICTH a0O BIIICYTHICTh IEBHOI 03HAKH [6].
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Puc. 1. ®ynkuionyBaHHs 0AHOT0 3 MOXIUBUX MexaHi3MiB T-GURT I tuny [6, 7]

Mexanizm Il Tumy Bimpi3HSETbCA THUM, OIO0 T'eH, SKUH KOAYE KOPUCHY LIJbOBY O3HAKY,
«MOBUHTBH» (HE eKcIpecyeThcs). Ase BiH Moxke OyTH aKTHUBOBAHUH MNpH Jii XIMIYHOTO
IHAYKTOpA, 1110 NoTpeldye Bia (epmepiB HIOPIYHOI 0OPOOKH POCIMH ab0 HACIHHS BIANOBIIHUMU
XiMIYHHUMH pedoBuHamu (puc. 2). Y HacTymHUX (QepTUIIbHHUX MOKOJIIHHSAX I['eH YCIaJAKOBYEThCS B
HEAaKTUBHOMY CTaHl, TOMy (epMep MOBUHEH IMIOPOKY KYNyBaTH XIMIUHY PEYOBHHY — 1HIYKTOP
a7t 00poOKH pocirH (ab0 HACIHHS), SIKIO BiH 3alliKaBIeHHUH y MposiBi o3HaKH [8].
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Puc. 2. ®ynkuionyBaHHs 0AHOTO 3 MOKIHBHX MexaHi3miB T-GURT II tumy [6-9]
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3acTocyBaHHS IOTO MEXaHi3My OOMEXyBaJlOCh yMOBOIO, IIO T'€H IHTepecy Moxke OyTu
aKTUBOBaHHMH (pepmepoM (LIIJIAXOM OOMPHUCKYBAHHS IOCIBIB IHAYKTOPOM) JIMIIE y BUITAAKY
HECHPHUATIMBUX OOCTaBUH, [ii cTpecoBuX (akTopiB (HANpUKIaZ, XBOpoOa PpOCIHH,
CHpPUYMHEHA IIKiJHUKaMH, (iTomaToreHaMu), TOOTO y BHUIMAJIKY KpailHbOI HEOOXiIHOCTI.
Merta noaiObHoi BHOIpKOBOI cTpaTterii — 3amo0irTd 3pOCTaHHIO PE3UCTEHTHOCTI /10 MECTUIIH/IIB
y NOMYJANisIX KyIbTYpHUX Ta/a00 ITUKOPOCIUX POCIWH, B TOW 4Yac K cucTeMa THy4YyKux (i
CBOE€YACHUX) 3aXOJiB JTO3BOJHUTH CLIBTOCIBUPOOHHMKAM 3a0IIaJUTH HA TMOKYIII XIMIYHUX
peuoBuH [6]. Ha mamy aymky, momiOHi moBoam Oyiad 3yMOBIIEHI CHpOOOI0 BHIIPaBAATH
HeoOximHicTh 3acTocyBaHHsa GURT Ta 3HATTS MopaTopito Ha Il TEXHOJIOT1i.

Bumesaznaueni wmexanismu  T-GURTS mnepenbavaroTh BHKOPUCTaHHS 1HIYIHOCIBHUX
POMOTOPIB JUIsl akTHBaIlii abo iHaKTUBaLii TpaHCTEHIB. [HAyKyrounMH (aKTOpaMu BIUIUBY
3aJI€KHO BIiJ THIy IPOMOTOpPa MOXXYTh BHUCTYIATH: OUIKM, SIKI TOMOJIOTIYHI perentopam i
31aTHI B3a€MOJMISATU 3 MEBHUMHU JIITaHJaMH, TEINIOBUM IIOK, XiMi4HI 1HAYKTOPH (MOJEKYIU
CTEpOiiB: JEKCaMEeTa30H, eCTPaaio; aHTUOIOTHKHU: OEH30Tiania30Jl, TETPAUKIiH), OLIKH
natoreHesy, Metaiu (Mifb), HU3bKOMOJEKYISPHI OpPTaHiyHi CIOJYKU (€TaHOJ), MECTULIUIN
(repOinuan, iIHCEKTULMIU, 30KpeMa, MeToKcu(ero3um) Toiro [9].

Cucrema penenii TpaHCTEHIB — NMEPCHEKTUBHA, X04a HE BUNPOOyBaHA B MOJBOBUX YMOBax,
TEXHOJIOTisl 0OMEKEHHSI BUKOPUCTAHHS TPAHCTEHHUX O3HAK, pO3po0ieHa s BUIATICHHS yCixX
(GyHKIIOHATBPHUX TPAHCTEHIB 3 TMHJIKY, HACiHHSA, IUIOJIB Ta IHIIUX ICTIBHUX YacTUH
TeHETUYHO MOAM(IKOBAHUX KYJIbTYp, KOJH HASBHICTh TPAHCTEHIB 3[]aTHA CIPUYMHUTHU IIEBHI
npobnemu. Lleid MexaHi3M 3acHOBaHMI Ha BHUKOPUCTaHHI JBOX CaWT-cienu(idHUX
pPEKOMOIHAIIMHUX CUCTEM 3 METOI0 BuAaneHHs «HenoTpioHoi» JAHK micns cait-cienndiunoi
iHTerpanii abo emiMiHaNii yCiX TpPAaHCTEHIB 3 TEBHUX OpraHiB-MIIIEHEH POCIHMH IS
3ano0iraHHs BATOKY TpaHcreHiB y noBkimis [9, 10].

@DyYHKI[IOHYBaHHS CHCTEMH Jelelii TpaHCreHIB 3abe3nmedyeTbcs 3aBISKM IO€JHAHHIO Ta
B3aeMoil 1Box pekomOiHamiinux cucrem (puc. 3): Cre/lox — cucrema 3 Gakrtepiodary Pl,
FLP/FRT — cucrema 3 Saccharomyces cerevisiae. Tpaucrenu, reau pekombina3z FLP ta Cre
1] KOHTPOJEeM TKaHUHHOCHenudpiyHuX abo crajiecrnenndiyHuX TpOMOTOpPIB (MPALOI0Th HA
NMeBHIM cTanli po3BUTKY, OOMEKeHa eKclpecis) BOyJOBaHI MiIX JBOMa 3JIMTHUMU
NOCTiIOBHOCTSIMA ~ po3mizHaBaHHss |0X-FRT  (po3misHaroTbess  pekombinazamu). Bymo
MOMiYeHO, [0 JBa TNPsSMi TMOBTOPU 3JIUTHUX TocaigoBHocTel l0X-FRT mocuirooTh
edexTuBHICTh QyHKIIIOHYBaHHS pekoMOina3 Cre ta FLP. biocuHTe3 pekomMOiHA3 TPU3BOIUTH
710 BUJAJIEHHS yCiX (QYHKI[IOHATBHUX TpaHCTeHiB Mixk ABoMa l0X-FRT caiitamu, BKiItoYaro4 i
reHu pexoMOiHa3. BukopucrtanHs npoMoOTOpiB, ceUUPIYHUX I TKAHUH MUIJIKY a00 TKaHUH
Hacinus (mpomorop PAB5 3 pociunu Arabidopsis), 3a6e3meuye ekcipecito pekombinas FLP i
Cre Ta ekcuM3il0 TPaHCI'eHIB BUKIIOUHO B KIITMHAX LMX TKaHMH. llepenbavaerbcs, 1o
JeNIeTOBaHl  MOCTIZOBHOCTI  OyayTh  eJiMiHOBaHI  HecmemuiYHUMH  KIITHHHUMHA
nykneazamu [9, 10]. VYTBOpeHHsS HETPAHCTCHHOTO NWJIKY Ta HaciHHS TEHETHYHO
MOAM(IKOBAHUMH POCIMHAMHU MOXE YCYHYTH abo, MpUHAMHI, CyTTE€BO 3HM3UTH PU3HKHU
MOMIMPEHHSI TPAHCTEHIB y MOBKULII. 3 1HIIOTO OOKy, ¢epMepu OyAyTh 3MYIICHI IIOPIYHO
Ky[yBaTH HAcCiHHS, SKIO JUIsi HUX OyAe BaXKJIMBUM MIATPUMAaHHS (EHOTUIIOBOTO MPOSBY
TPaHCTE€HHOI rOCMOAapChKO LIHHOI O3HAKHU (HAmpHUKJIAJ, CTIMKOCTI 10 KOMax-IIKiJHUKIB abo
repOinuaiB). IloxibHa TexHONOrisI € KPOKOM ymepes IMOpiBHSAHO 3 paHillle ONHCAaHUMU
TEPMiHATOPHUMHU TEXHOJIOTISIMH, OCKUIBKM BOHAa YyCyBa€ OJHY 3 BaXKJIUBUX IpodieM
0i00e3MeKn — MOMIMPEHHS TPAHCTEHIB Y JOBKULII [6].
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Puc. 3. ®yHKIIIOHYBaHHS OJTHOTO 3 MOXKJIMBHX MEXaHi3MIB CHCTEMH Jieselii TpaHcrenis [7, 11, 12]

PABS-FLP-cucrema 3aiuiiaeThCsi 1HTAKTHOIO B POCIMHAX, SKI PO3MHOXKYIOTHCSI BEr€TaTHUBHO,
ockinpku mpomotop PABS € cnenudiunum 1715 TKaHWH MWIKY Ta HaciHHA. byna 3ampononoBana
KOHCTPYKIifA, IO J1a€ MOXXIUBICTh perymoBatu aenenito PABS-FLP-cucremu B pocnuHax 3i
CTaTeBMM pPO3MHOXEHHSM, 5Kl YTBOpIOIOTH HaciHHSA. Bona mnpexacraBnena kaceroro PHK-
inTepdepenuii M-PHK — FLP mig xonTposiem inaynuGenbHOro mnpomMoropa (K XiMIYHMNA
1HAYKTOp OYyB 3ampomnoHoBaHuil eraHoi). Kacera PHK-iHTepdepeHiii BBOOUTHCS 10 T€HOMY
OJTHOYACHO 3 CUCTEMOIO JIeJIellii TpaHCTeHIB (IJIbOB1 TpaHCTeHH Ta reHu pekomoOina3 Cre 1 FLP,
obomexeHi caiitamu 10X-FRT). 3a 3Buuaitiux ymoB ekcrpecis FLP-pexoM0iHaszu mpu3BoauTh J10
nenenii  ycix (YHKIIOHaJIbHMX TpPAaHCTeHIB. AJle 3acTOCYBaHHsSI XIMIYHOTO 1HAYKTOpa
(nampukisiag, eraHosa) aktuBye Kacery PHK-intepdepenuii. YTBopeni M-PHK — 3BopoTHI
TpaHckpuntu reHa FLP — B3aemozitoTe 3 nmpoaykraMu OCTaHHBOTO Ta OJIOKYIOTH cUHTE3 FLP-
pexoMOiHa3. Y pe3ynbTaTi (QYHKIIOHYBaHHS KaceTu IHTep(depeHLii NepenkopKae aemnenii
TpPaHCTeHIB y MWJIKY Ta HaciHHi. OTXe, TpaHCTeHU OyAyTh €KCIpecyBaTHCs B TKAHUHAX MUIIKY 1
HACiHHA 32 YMOBH 1X 00pOOKH BIAMOBIAHUM 1HIYKTOPOM. SIKII0 HEOOX1IHO MIATPUMYBATH MPOSB
O3HaKM B TOKOJIHHSX, TO (epMepud MOBHHHI OYAyTh 3aCTOCOBYBAaTH XIMIYHI pPEYOBHHHU-
IHAYKTOpH MIOpiyHO. SIKmo morpeba B I[bOMY BIJICYTHs, TPAHCTE€HHM EJIMIHYIOTBCA Yy BCIX
MOJABIINX TOKOJIHHAX. 3a3HaueHe YJIOCKOHAJCHHS Jajl0 MOJIIMBICTh BIJHECTH CHCTEMY
nenerii TpancreniB no kareropii T-GURT [11, 12].

3ACTOCYBAHHSA GURT AJs1 OTPUMAHHSA I'BPUJIHUX COPTIB

I'iOpuaHi TexHonorii (TeXHoJorii oTpuMaHHS TIOPUIHMX COPTIB) MAarOTh MEBHI MEpeBaru, sKi
pOOIATH X KOPUCHUMH B CEJIEKIi pOCIMH Ta BUPOOHHUIITBI MPOAYKTIB XapuyBaHHS. J[o HuX
MO>KHA BiJTHECTH: MiJBUILEHY NMPOIYKTUBHICTh, BITHOCHY JIETKICTh CEJEKI[IOHYBaHHS Oa)kKaHUX
O3HaK, «BOY/IOBaHYy» CHUCTEMY 3aXHCTy Bl PO3MHOKEHHS TiOpUAHOrO copTy. OYHKI[IOHYBaHHS
OCTaHHbOI 3aCHOBAaHE Ha TOMY, IO TIOpPUAM TMEPLIOr0 TOKOJIHHSA XapaKTepHU3yIOThCS
MIJIBUIIICHUMH JKUTTE3IATHICTIO, TMPOJYKTUBHICTIO, CTIHKICTIO TOmIO (TIOpUIHOIO CHIION, abo
reTepo3ucomM). Ane B JAPYroMy Ta HAaCTYNHHMX MOKOJIHHAX MOTOMKIB TiOpUIIB KUTTEBA CUJIA
3MEHIIYETHCSA, CIOCTEPIracThCs PO3MICTUICHHS 3a TEHOTUIIOM, 1, BIAMOBIAHO, (eHOTUIIOM 3
HAOyTTAM OKpeMHX OaTbKiBCHKUX O3HaK. Tomy i ¢epMmepiB, sKi BUPOUIYIOTh T1OpHIHI COPTH,
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HeMae ceHcy 30epiraTv HaciHHs TiOpUAIB MEpIIOro MOKOMIHHS Ui MOCAJIKU B HACTYIHI POKH.
BoHnu 3My1ieHi KymmyBaTi HOB1 IapTii HACIHHS MOPIYHO, SIKIIO 3alliKaBJICHI B OTPUMAaHHI TIepeBar
BiJl KyJbTHBYBaHH IIEBHOTO riOpuanoro copry. [Ipote, Ha Biaminy Bix GURT-moaudikoBanoro
HaciHHs, pepMepr MOXKYTh BUKOPHUCTOBYBATH HACIHHS TiOpHIIB (TaK 3BaHI T€HETUYHI PECYPCH)
JUIS. TIPOBEJICHHS BIIACHUX CENEKIIWHUX TporpaM, OCKUIBKM HACIHHS € JKUTTE3NATHUM 1
beprunbhum [5-15].

HasBHICTP T'€HETHYHO JETEPMIHOBAHMX MEXaHI3MIB 3aXHCTy BiJ TPUBAJIOTO0 BHUKOPHCTAHHS
riOpUIHUX COPTIB  CIYT'YBAJIO TOTY)KHUM CTHMYJOM PO3BUTKY IIPUBATHOI IHIYCTpii
HaciHHMUTBA. bynmum cTBOpeHi TiOpWAHI COPTH TaKUX BAKIMBHX CLIHCHKOTOCHOJAPCHKUX
KYJBTYp, SIK KYKypyl3a, COpPro, pHc, BEJIMKa KiIbKICTh OBOYEBUX KYJIbTYp [16].

MoxHa 3a3HaUUTH HAsSBHICTH CXOXKMX PHC Ta BIJIMIHHOCTEH MK TEXHOJOTISIMH TiOpUIHUX
coptiB Ta GURT. CrinpHO0 7151 000X TEXHOJIOTIH € (hopMa 3aXUCTy 1HTEIEKTYaJIbHOI BJIACHOCTI
— IpaB Ha CTBOPEHI COpPTH, sKa Nepeadavyaec HEMOXKIMBICT, BUKOPUCTAHHS HACiHHS (epmepamu
JUIS HACTYMHHUX IOCAIOK. Y I[bOMY CEHCI TEXHOJIOTii CTBOpPEHHsS TiOpHIHUX COPTIB MOXKHA
BBAXATH OJHUM 3 DI3HOBHIIB TepMiHATOpHHUX TexHoiorid. IIpore y Bumanky GURT uns
BIIACTHUBICTh HaOyBa€ KpallHbOI (OPMU: BTpATH BiJ BHCAIKH HACIHHS (SIK€ 32 BU3HAYCHHSIM €
CTepWJILHUM) OYyIyTh aOCOMIOTHUMHU, I BUKOPUCTAHHS HACIHHS JIJISl CEJEKIlii Oy/1e HEMOYKITUBUM.
Y BuUmagKky BUKOPUCTAHHS HACiHHS TiOpHIB CIIOCTEPIra€ThCsl 3HUIKEHHS BpOXKAWHOCTI Ta
MOTIPIICHHS TOCMOJAPCHKUX O3HAK, aje WOr0 BHKOPUCTAHHS HE MPU3BOAUTH A0 aOCOIIOTHOI
BIZICYTHOCTI BpOXaro, SIK y mepiiomy Bumaiky [17, 18].

Y3ATI'AJIBHEHHSA

B ornsai miteparypu Oys0 pPO3TIASHYTO MOJEKYISPHO-O10JOTIYHI OCHOBH TEPMiHATOPHHUX
texnosorii  (GURT), ski 06a3yloTbcs Ha O3HAKOCHEHHM(DIYHMX TEHETHYHHX MeEXaHi3Max
oomexenns: Bukopuctanus (T-GURT). bymo Bcranomieno, mo T-GURT wmoxyts OytH
Ipe/icTaBjIeHl TphOMa PI3HUMHU MexaHi3Mamu. [lepmmii peanidyeTscsi y BUMAJKY, KOJIU L1IbOBA
KOpHCHA O3HaKa ()eHOTHUIIOBO MPOSIBISAETHCA 3a IEBHUX YMOB; IIUUIbOBHUI I'eH 1 BIJINOBIIHA O3HAKA
MOXXYTb OyTH 1HAKTHBOBaHI NpPU 3aCTOCYBaHHI €K30I'€HHOIO IHAYKTOpa, 1 JJi 1HAKTUBaLli
O3HAKH B JAPYroMy MOKOJIHHI POCIMH HEOOXiJHO 3a3/ajieriib 00poOIATH HACIHHS 1HIYKTOPOM.
Hpyruii MexaHi3Mm nependadae, 10 IUIbOBa KOPUCHA O3HAKa HE MPOSBISAETHCS Y (EeHOTHMI 3a
3BMYAHUX YMOB, a JJs aKkTHBalii LIJbOBOTO I'eéHa Ta, BIAMNOBIAHO, (PEHOTHUIIOBOTO MPOSBY
O3HaKM HEOOXIJHE BHUKOPHCTAHHS E€K30I€HHMX IHJIYKTOpIB (IIPU LBOMY HEOOXITHO IIOPOKY
00pOOIATH POCIUHU IHAYKTOpOM). TpeTiit MPUHIMIIOBUNA MiAX1A SBJIsIE COOOI0 cHCTEMY Jenewii
TpaHcreHiB (mepeabayae 1HAYUMOENbHUNH MEXaHI3M pPEryydlii BHUJAIEHHS TPAaHCIEHIB).
TexHonorii cTBOpeHHS TIOPUAHMX COPTIB CIIJl PO3MIAAATH SK PI3HOBHUJ TEPMIHATOPHUX
TEXHOJIOTIH 13 MEXaHI3MOM «4aCTKOBOTO OOMEKEHHS», a/’K€ Y BUMA/IKy BUKOPUCTAHHS HACIHHS
riOpHJliB CIIOCTEPIraeThCcs 3HM)KEHHS BPOKAMHOCTI Ta MOTIPLIEHHS TOCIONAPCHKUX O3HAK, aje
WOro BUKOPUCTAHHS HE TPHU3BOAUTH N0 aOCONIOTHOI BIJACYTHOCTI Bpokaw. [lomampiri
JOCIHIJKEHHSI MOXKYTh OyTH CHpsSIMOBaHI Ha OOTOBOPEHHS Ta aHali3 TEPMIHATOPHUX TEXHOJIOTIH
3 TTO3HIIIM O10€THKH, HAIlIOHAILHOI Ta 010710T1YHOI OE3ITEKH.
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BJUAHUE HOBBIX XUMHNYECKUX MYTAI'EHOB
HA PACTEHMSA LINUM HUMILE MILL. B TOKOJIEHUHA M,
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69063, Vrpauna, 3anoposicckas obnracms, 3anoposicckuii pation, noc. Conneunulil
via. Unemumymckas, 1

anna.tigova@gmail.com

W3y4yeHo BiMsSHHE HOBBIX XUMHYECKUX MYTarcHOB, IIPOU3BOJIHBIX TUMETHICYNb(aTa, B KOHIEHTPALHIX
0,5 u 0,05% Ha BCcX03KeCTh, BBDKHBAEMOCTb, POCT M PAa3BUTHE PACTCHHUI JIbHA B IOKOJIEHHUH M; Y COPTOB
Aticoepr n Comneunsiii. [TokazaHo, 9To AeliCTBHE MyTareHOB Ha M3YYEHHBIC NMPU3HAKH OKa3bIBaJO Kak
HHTHOWpYIOIIee, TaK W CTUMYJHpYoIiee BO3AeWcTBHE. 3MeHeHWH, CBA3aHHBIX C XJIOPOQPHILUIEHON
HEJIOCTaTOYHOCTHIO, B TIEPBOM MYTAaHTHOM ITOKOJIEHHH OTMEUYEHO He OBLIO.
Kniouegvie cnosa: nen, mymacenes, nokonenue My, XuMmuueckuni Mymazen, dMUIMEMAHCYIbHOHAM,
oumemuncyivgpam, mopgomempuieckuti NPUsHAK.

Tirosa A.B., Copoka A.l. BIUVIMB HOBUX XIMIYHUX MYTATEHIB HA POCJIMHU LINUM
HUMILE MILL. ¥ IIOKOJIIHHI M, / Iactutyr oniiinux kynetyp HAAH, 69063, Ykpaina, 3anopizbka
001acTh, 3amnopi3bkuii paiioH, c-me Consune, By, [HCTUTYTCBKa, 1.
BuBueHO BIUTMB HOBHX XIMIYHMX MyTareHiB, MOXiJHUX AUMETWICYbdary, y konuenTpauisx 0,5 i 0,05% na
CXOXICTh, BIJKMBaHHS, PICT i PO3BUTOK POCIHH JIbOHY B mokoiyiHHI M1 y copriB A¥icOepr i CoHSIYHMIA.
[NoxazaHo, 110 BIDIMB MyTarcHiB Ha BUBYCHI O3HAKH BHSBIIIE iHTIOYIOUY, a TAKOXK CTUMYIIOIOUY Jif0. 3MiH,
OB’ SI3aHUX 13 XJIIOPO(DITEHOI0 HEJOCTATHICTIO, y IEPIIOMY MYTaHTHOMY ITOKOJiHHI BiIMi4eHO HE OYII0.
Knwouosi  crosa:  avow, mymacenes, nokorinHa My Ximiunuil  MymaceH,  emMuiMemaHcylb@oHam,
oumemuacynogham, Mopphomempuina 03HaAKd.

Tigova A.V., Soroka A.l. INFLUENCE OF NEW CHEMICAL MUTAGENS ON PLANTS OF LINUM
HUMILE MILL. IN M; GENERATION / Institute of Oil Crops NAAS, 69063, Ukraine, Zaporozhye,
Settl. Solnechnyy, Institutshaya Str., 1

In the world farming flax occupies one of the important positions. However, most of flax varieties were
developed using classical methods of breeding. In this respect the questions on the development of new
ways for expanding genetic variability of this crop require constant attention of scientists.

One of the ways to increase genetic diversity in agricultural practice is the method of induced
mutagenesis. An important issue in studies on induced mutagenesis is the choice of mutagen and its
effective dose because the frequency of mutations and their spectrum depend not only on the nature of the
mutagen itself but on the doses applied, as well as on the exposition.

In addition, the search is conducted for new mutagens with reduced damaging effect at the same level
of mutability, and the study of the modifying factors that can reduce the depressive effects of mutagenic treatment.

The objective of our work was to identify various characteristic features of the treatment with several
chemical mutagens, depending on their concentration, on the different traits of flax plants in the M1
generation.

Two varieties of oil flax Linum humile Mill., — Iceberg and Solnechny, were used as the initial material.
In each case 300 seeds were treated. Seeds were soaked in 0.05 and 0.5% aqueous solutions of the
following mutagens: DG-2, DG-6, DG-7, DG-9, DMS, and EMC. Mutagens of DG series are the
derivatives of Dimethyl sulfate (DMS) — a chemical mutagen which belongs to the group of alkylating
agents. Ethyl methanesulfonate (EMS) — a super mutagen that is often used in works on induced
mutagenesis and which usually causes alkylation of the seventh nitrogen atom of guanine.

In the control seeds of the respective varieties of flax were soaked in distilled water. The exposure of
mutagen and water treatment amounted to 16 hours. After the treatment the seeds were washed during
one hour under running tap water and sown on the same day into the soil.

To analyze the effect of the mutagen in M1 generation such traits were examined as seed germination,
plant survival, duration of «shoot-blooming» period, plant height, the number of lateral shoots on the
main stem, and the number of bolls per plant.

Mutagens DG-2, DG-6, DG-7, DG-9, DMS, and EMS at the concentrations of 0.5 and 0.05% had
a significant effect on the expression of many morphological traits of flax plants in M1 generation.
The shift in the manifestation of the traits studied depended on the variety and the mutagen.
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Mutagens DG-6, 7-DG, DG-9 and EMS at the concentration of 0.5% , and EMS and DMS at the
concentration of 0.05% significantly influenced seed germination in the Solnechny variety. As for the
Iceberg variety, the use of DG-2 DG-6, 7-DG, and EMS mutagens at the concentration of 0.5% resulted
in the significant difference from the control for this trait.

Period of «shoot-blooming» in Solnechny variety was significantly affected by DG-6 mutagen at the
concentration of 0.5%.

The stimulating effect on «plant height» was observed for mutagens DG-6, DG-7, DG-9, and EMS at the
concentration of 0,05% , and the inhibitory effect for mutagens DG-2, DG-7, DG-9, and EMS at the
concentration of 0.5% and DMS at the concentration of 0.05%.

Significant differences were also detected for such trait as number of bolls per plant. In most treatments
the stimulatory effect of mutagens was observed, as evidenced by statistically significant differences.

Mutagen DMS in the concentration of 0.5% caused the death of 100% plants derived from the treated
seeds.

Change in the number of morphometric parameters in M; generation after the treatment of flax seeds with
different mutagens involves obtaining a high frequency and a wide range of mutations in the subsequent
generations.
Key words: flax, mutagenesis, M; generation, ethyl methanesulfonate, dimethyl sulphate, morphometric
character.

BBEJIEHUE

B MupoOBOM 3eMileIeNIuy JICH SIBJISICTCS] OJTHOW U3 BOXKHEHIIUX CEITbCKOXO3SIMCTBEHHBIX KYIBTYP.
Ceromuss nmaHHas KyJabTypa 3aHUMaeT OKOJIO 3,5 MJIHTa IIOCEBHBIX IUIOMAACH B MUDE.
OCHOBHBIMH CTpaHaMH, Te ero BbipammBatoT, seisorcs CIIA (1,36 mun ra), Kanama
(0,812 man ra), Mumust (0,930 mun ra), Aprentuna (0,101 muu ra). B mocneanue romsr B
YkpauHe 3HAYUTENIBHO BO3POC UHTEPEC K JaHHOU KYIbType, PaCIIMPHINCh TOCEBHBIE TIOMIAIN
M3-32 PE3KOr0 YBEIUYCHHS CIIPOCa HA CEMEHA JIbHA Ha MEXJTYHAPOIHOM M BHYTPCHHEM pPhIHKAX.
B 2015 r. B YkpauHe noceBbl JJbHA MACTUYHOTO COCTaBIIsIN 0K0JI0 40,3 ThIC. TEKTapOB.

B cemenax nbHa comepxkutcs 50% u BbIlIE BRICOKOKAYECTBEHHOTO BBICHIXAIOIIETO Macia U 10
23% Oenka. bmaromapsi BBICOKOMY COICPKAHHUIO TMOJIMHEHACBHIICHHBIX JKUPHBIX KHCIOT €ro
Macino o0JjasaeT XOpolleill BBICHIXa@MOCTHhIO C 00pa3oBaHHEM MPOYHON M CTOWKON IUICHKH.
[TorTOMY Kpacku u Jiaku, IOJIy4eHHbIC Ha JIbHIHON oude, SABISIOTCS dTAJTOHOM JIOJITOBEYHOCTH
M HAACKHOCTH. Macno JIbHa HaxOQUT I[IMPOKOE NPUMEHEHHWE B MOIUTpadUUECKO,
KO)KEBEHHOOOYBHOM,  TEKCTUJIBHOM,  DJIEKTPOTEXHUYECKOH,  MUIIEBOH,  MEIUIIMHCKOM,
naphOMEpHOI U APYTUX OTPACIIAX MPOMbIILIeHHOCTH [1-3].

boapmuHCTBO COpPTOB JIbHA OBLIO CO31aHO C IIOMOHIBIO KJIIACCHMYCCKHUX METOJ0B CCICKIINH.
B cBa3u ¢ atum BOIIPOCBHI 110 paspa60TI<e HOBBIX CIOCOOOB pacInpeHusd T€HETUYECKOMN
H3MEHYHUBOCTH DTOM KYJBbTYPBI HY>KAAKOTCA B TIOCTOSAHHOM BHUMAaHUHN YUYCHBIX.

OnHuM U3 myTed pacuIMpeHHs TeHETHYECKOTO pa3HooOpa3usi B CEIbCKOXO3SHCTBEHHOM
MIPaKTUKE SBISETCS METOJl WMHIYLUMPOBAHHOTO MyTareHe3a. MyrareHe3 3aHHMaeT OJHO U3
BEIYIIUX MECT CPEIU T€X IPHUEMOB, KOTOPBIE C YCIIEXOM MOYKHO MCIOJb30BaTh JUIsl CO3/IaHUS
HOBBIX cOpTOB. Mcnonbp30BaHNE METO/Ia XUMHUUECKOIO MyTareHe3a 1mo3BOJIseT 3a KOPOTKHUIl CpOK
co3/laBaTh IIEHHBIH HCXOAHBIM Marepuan ¢ pa3sHOOOpa3sHBIMH MOP(OIOTHMYECKUMH U
(bU3MONOrMYeCKUMH TIPU3HAKaMU, OMOXMMHUYECKMMHU TOKa3aTeNIMU, YBEIWYMBATh 4YacTOTy U
pacHpsaTh CHEKTP OPHIHHANBHBIX MyTaiuii [4]. BaxxHbIM BOIpPOCOM B HCCICHOBAaHUAX II0
MHIYUUPOBAHHOMY MYyTareHesy sBiiseTcs BbIOOp 3((EeKTHUBHON [03bl MyTareHa, MOCKOJIbKY
yacToTa MyTallud M HMX CHEKTP 3aBUCAT HE TOJIBKO OT IPHUPOJBI CaMOr0 MyTareHa, HO M OT
MIPUMEHSIEMOM J03bl, a TAKXKE OT HKCIIO3UIUH.

Kpowme Toro, BeeTcst MOMCK HOBBIX MYTareHOB CO CHIDKEHHBIM MOBPEKIAIONINM JIEHCTBUEM TPU
TOM € YpOBHE MYTaOMILHOCTH, a TaKKe U3ydeHHne MOIUPUIIUPYIONINX (HaKTOPOB, CIIOCOOHBIX
CHIDKATh JICTIPECCUBHBIE MTOCCICTBUS 00pabOTKH MyTareHaMu [5].
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[enpto Hamel pabOThI OBLTO BBISBUTH OCOOCHHOCTH JIEUCTBHS Pa3HBIX XUMHUUYECKHX MYTarcHOB
B 3aBUCHMOCTH OT HMX KOHILEHTpalMM Ha pPAa3jJuyHbIE XapaKTEPUCTUKU PACTEHUM JIbHA
B ITOKOJCHUHN M.

MATEPUAJIBI U METO/bI HCCJIIENOBAHUA

HccnenoBanus mo XuUMUYeCcKOMy MyTtareHe3y Obuiu Hadatel Hamu B 2015 romy. B kadecte
MaTepHalia UCIOJIb30BaM IBa copTa JbHa Maciaununoro Linum humile Mill. B kaxmgom BapuanTe
obpabarpBanu mo 300 cemsH. CemeHa B MapieBbIX, CBOOOJHO 3aBS3aHHBIX MEIIOYKAaX,
3amaunBayii B 0,05 u 0,5% -x BomnbIX pactBopax myrarenos JII-2, AI'-6, AI'-7, AI'-9, IMC,
OMC. Myrarenst -2, AI'-6, HAI-7, JAI'-9 Obumn cuHTe3upoBanbl B HHCTUTYTE
onooprannueckoir xumun M Hedrexumun HAH VYkpaumnbl u 1100€3HO TPEAOCTaBICHBI HaM
ILI". lynbHEBBIM.

Ar-2, Ar-6, Ar-7 w JAI-9 sBusioTcs npoW3BOAHBIMU IuMeTwiIcyibdara. Jumerwncynbdar
(AMC) — XMMUYeCKUIl MyTareH U3 rpyInbl aATKWINPYIOIMX COSTMHEHUH. DTHIMETaHCYIb(OHAT
(BMC) — cymepmyrareH, KOTOPBIA YacTO HCIOJB3yeTCs B pabdOTax MO HHIYIIUPOBAHHOMY
MyTareHesy B CENEeKIMOHHOW mnpaktuke. OObyHO mpu neiictBum DMC  mpOHCXOAUT
ANKWIMPOBAaHUWE TyaHWHA B TOJNOKEHMH 7-ro aroma azota (N-7), KOTOpbId MOCiE ASTOro
npruoOpeTaeT CrocoOOHOCTh CIIAPUBATHCA C THMHHOM, YTO NPHBOAMUT K TPAH3UIIMH, BCICICTBUE
4ero ¥ MOXKeT npou3oitu Myranus [6]. Takke u3 naurepaTypHBIX TaHHBIX [7] M3BECTHO, YTO
OMC u JIMC BbI3BIBAIOT Pa3pbIBbl XPOMOCOM MU OOJBIIMHCTBO BOCCOEIWHEHUN IPOXOAUT
BHYTPUXPOMOCOMHO, YTO IPHUBOAUT K 0OPa30BaHUIO OOJIBIIOTO YHCIIA XPOMOCOMHBIX HHBEPCHIA.

B kauyecTBe KOHTpOJS HCIOJIB30BAIM CEMEHAa COOTBETCTBYIOIIMX COPTOB JIbHA, KOTOpBIC
3aMayMBalM B TUCTWILIMPOBAHHOM BoJe. PacTBOp MyTareHa mpeBblan M0 00beMy KOJUYECTBO
cemsH B 10 pa3. Dkcno3unusi 00pabOTKH pacTBOPOM MyTareHa M TUCTHIUTMPOBAHHOH BOJIOU
coctaBisiia 16 gacos. Ilocine o6paboTku ceMeHa MpoMbIBaNIM B TeueHHe 1 yaca B mpoTouHOU
BOJIOTIPOBOIHOM BOJIE, TIOCIIE YETO B TOT JK€ JIEHb BHICEBAIN B TPYHT.

I[J'IH aHaJIM3a BJIMAHUA MyTarcHa Ha paCTCHHA B ITOKOJICHUN M]_ HUCCICA0BAJIN TaKHUEC IMTOKA3aTCIH,
KaK BCXOXKCECTb CEMSAH, BBIDKHUBACMOCTDH paCTeHHﬁ, MNPpOAOJIKUTCIIBHOCTh NICPUOJA «BCXOIbI-
HIBETCHHUEC», a4 TAKKC H3MCPAJIN BBICOTY paCTeHI/Iﬁ n TOACYUTBIBAJIIM KOJIHYCCTBO OOKOBEIX
IMOOETrOB Ha TJIAaBHOM CTe0JIe U KOJIMYECTBO K0p060qe1< Ha OJHOM pPACTCHUMH.

PE3YJIbTATBI U UX OBCYKJAEHUE

Kak BUIHO M3 NpeACTaBIEHHBIX JAHHBIX, UCIOJIb30BAHHBIE MYTareHbl CYLIECTBEHHO MOBIMSIIN
Ha BCE M3YYCHHBIC IPU3HAKKM PACTCHUH JIbHA B TIOKoJIeHUH M (Tadu. 1, 2).

Bexoxects cemsiH 'y copra ConHeunblit (Tabn.l) mpu oOpabotke wmyrarenom JII-6 B
konnentpanuu 0,5% coctaBnsina 6,6%, B TO BpeMsi Kak BCXOXKECTh CEMSH KOHTPOJISI Obljla Ha
ypoBHE 55,3%, 4TO yKa3pIBaeT HAa BBICOKYIO A(()EKTHBHOCTH NAHHON KOHIIEHTpAIMu. Takxke
IIPU MCIIOJIb30BAaHUU JIAHHON KOHIIEHTPALIMU BBISIBICHBI CYIIECTBEHHbIE OTIMYUS OT KOHTPOJIS Y
copta COJTHEUHBIN MO BCXOXKECTH CeMsH Mpu o0padoTke myrarenamu JI'-7, II-9 u OMC. DMC
okazancsi 3¢pdexruBHbiM U B koHueHTpanuu 0,05%. Ilpu o6pabotke myrarenom JMC B
konnentpanuu 0,5% morubmo 100% pactenuid, B TO BpeMsl Kak MpU 0OpabOTKE ITUM Ke
myTareHoMm B koHueHTpauuu 0,05% BcxoxkecTs OblIa JOBOJIBHO BBICOKOM W cocTaBisuia 47%.
Uro kacaercsi coprta AiicOepr, TO McCIONb30BaHHE KOHLEeHTpanuu myrtareHa 0,5% mpuseno k
MOSIBIICHUIO CYIIECTBEHHBIX OTIMYMI OT KOHTPOJS TIO TPHU3HAKY BCXOXKECTH CEMSIH TIpH
obpabotke myraremamu [I'-2, JAI'-6, AI'-7 u OMC (tabxn. 1). Hanpumep, mpu oGpaboTke
mytareHoM JII'-6 B koHueHtpamnuu 0,5% BCXOXKECTh €ro CeMsIH cocTaBisia 2,3% u, Takke Kak 1
y copra ConHeunslii, y copta AiicOepr npu o6pabotke myrarenom JJMC B konnentpauuu 0,5%
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noru6so 100% pacrenuit. B 1ienoM mpociexuBaeTcs TEHISHIUS K CHIDKCHHUIO JTaHHOTO
ITOKa3aTeiiid C yBeJII/I‘-IeHI/IeM KOHHCHTpaI_[I/II/I MyTaFCHOB.

Ta6J'II/II_[a 1 — Busuue O6pa6OTKI/I XUMHUYCCKUMHU MYTar€cHaMM CEMSIH JIbHAa Ha HCEKOTOPLIC

MPU3HAKK PacTeHHH B okosieHnu M; (mannsbie 3a 2015 1.)

Bapuant BcxoxecTs BrokuBaemoctb Hepuon
Myraren N «BCXOJIbI-
o0paboTku cemsH,% pacrenuii,%
[[BETEHUE, JIH.
copt CoJiHeYHbIH
Kontposb - 55,3+£2,49 82,0+2,21 51,6+0,24
Jr-2 0,5 52,0+2,88 67,042,771 %** 51,7+0,25
0,05 61,3+2,81 73,042,56** 52,7+0,27
-6 0,5 6,6£1,43%** 8,3+1,59%** 55,4+0,30**
A 0,05 55,0+2,85 82,3+2,20 51,6+0,29
-7 0,5 32,3+£2,69%** 42,0£2,84H%* 52,4+0,28
0,05 55,6+2,86 71,3+2,62** 51,6+0,30
Jr-9 0,5 46,6+2,89* 61,32 81%*** 51,4+0,35
0,05 50,6+2,89 62,342,79%** 52,2+0,38
0,5 0,0 0,0 -
AMC 0,05 47,0+£2,88* 58,342,884 *** 53,34+0,32
SMC 0,5 36,642,78*** 59,042,83*** 52,7+0,35
0,05 40,6+2,88%** 60,34+2,82%** 51,3+0,37
copt Aiicoepr
Kontposnb - 76,0 £2,46 88,6+1,83 42,1+0,23
-2 0,5 66,6+2,72** 77,612,40%** 42,7+0,28
0,05 77,6+2,41 89,3+1,78 41,1£0,25
-6 0,5 2,3+0,86%** 4,0£1,13%** 42,9+0,31
0,05 75,342,49 87,0+1,94 43,6+0,34
Jr-7 0,5 26,342, 54%** 36,642,78*** 42,4+0,24
0,05 74,3£2,52 85,6+2,03 42,5+0,37
Jr-9 0,5 71,3£2,61 83,0+2,17 42,4+0,23
0,05 74,0+2,53 85,0+2,06 41,3+0,29
0,5 0,0 0,0 -
IMC 0,05 68,3+2,68 79,6£2,32%* 42,6+0,47
SMC 0,5 67,3+2,71* 79,042,35%** 41,9+0,32
0,05 75,6+2,54 85,3+2,04 42,1+0,47

[pumeuanue: *, **, ***

COOTBETCTBEHHO

bionoziuni nayxu
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Tabnuua 2 — Mophomerprueckue noka3aTeian pacTeHUH JbHA MOKOJIEeHUS Mj rmocie o0paboTKu
CEMSIH XUMHUYECKUMH MyTareHamu (ganHbie 3a 2015 T.)

Myraren Bapuant o6paboTtku BeicoTa pacrenus, cM Komriectso xopobouex
Ha pacTEeHUH, LIT.
copt CoJiHe4YHbI
Kontposnb - 57,5+0,60 22,1+1,27
Jr-2 0,5 49,9+0,58%** 18,0+0,76**
0,05 58,9+0,49 24,1+1,12
JIr-6 0,5 57,1+1,46 63,5+4,89***
0,05 63,1+0,63*** 27,1£1,20%*
-7 0,5 52,940,86%*** 33,742,44%**
0,05 60,9+0,52%*** 28,9+1,36%**
-9 0,5 55,3+0,71* 23,8+1,45
0,05 62,7+0,66*** 34,7+1,82%**
0,5 - -
AMC 0,05 55,0+0,66** 22,5+1,26
SMC 0,5 51,240,74%*** 21,1+1,34
0,05 60,9+0,65*** 37,1£2,03%***
copt AilicOepr
KonTposnb - 54,9+0,42 13,3+0,83
JIr-2 0,5 53,2+0,37** 24,7+1,15%%*
0,05 55,9+0,44 15,4+1,60
-6 0,5 55,2+2,68 138,2422,53%*%**
0,05 56,1+0,36* 13,9+0,49
Jr-7 0,5 52,7+0,33%%* 45,043,12%%*
0,05 57,440,70** 15,3+0,81
JIr-9 0,5 55,0+0,39 19,8+1,27%%*
0,05 56,14+0,42* 17,3+1,07**
0,5 - -
AMC 0,05 53,5+0,54% 18,11,24%%%
0,5 53,3+0,61* 19,0£1,15%**
OMC 0,05 53,6+0,43* 13,3+0,91

[Ipumeuanue. *, **, ***

— OTIMYHUSA OT KOHTPOJSI CTATUCTUYECKH 3HAa4MMbIe ¢ BeposTHocThio 95, 99 m 99,9%

COOTBETCTBCHHO.

BepkrBaeMocTh pacTeHWil JIbHa TOcie OOpaOOTKM CeMsH MyTareHaMH 3aBHcella OT COopTa
(tabm. 1). Tak, y copra ConHeuHBIH BBDKMBAEMOCTh pPACTCHUH B 3aBUCHMOCTH  OT
WCIOJI30BAHHOTO MyTareHa kojiebanack B mpenenax ot 8,3 10 82,3% , B To BpeMs Kak y copra
AiicOepr BDKMBaeMOCTb pacTeHHi Oblia B mpenenax ot 4,0 no 89,3%. 3HaunmMble OTIMYMS OT
KOHTPOJISI TIO 3TOMY TIpU3HAKy HaOJIro/1a1ach Mpy JACHCTBUH BCEX M3YUYEHHBIX MyTareHOB, KpOMeE
JAT'-9, KoTOpBIii HE MOBJIMSIT HAa BBDKMBAEMOCTh pacTeHUN copTa AficOepr.

N3 nutepaTypHbIX JaHHBIX HW3BECTHO, YTO XHWMHUYECKHME MYTareHbl MOTYT OKa3bIBaTh
BO3/ICHCTBUE HA MPOJOJDKHTEIBHOCTh MEpPHOAa «BCXobl-I[BeTeHue» [8-10]. Onnako B Hamiem
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IKCIIEPUMEHTE BapHallMii 1O JAHHOMY IpPU3HAKy He HaOII0Janoch, 3a MCKIIOYEHHEM CopTa
CoJHEuHbI, y KOTOPOr0 OTMEYECHO 3al[BETAHWE PACTCHUH Ha 2-3 JHSA MO3)KEe KOHTPOJS B
BapuanTe 06paboTku cemsiH mytareHoM JII'-6 B konnentpamuu 0,5% (tabm.1).

Baxupim kputepuem 3¢(EeKTUBHOCTU ACMCTBUS MYTAareHOB SIBJISIETCS W3MEHEHHUE BBICOTHI U
Apyrux MOpPOMETPUYECKHX IOKa3aTesiell pacTeHUil B MEPBOM MYTaHTHOM IMoOKoyieHHH. Kak
BUIHO 3 Tabm. 2, y copra COJHEUHBI OTMEYEHO CTHUMYJHMpYIOLlee ACWCTBHE Ha MPHU3HAK
“BpicoTa pactenuil” myrarenoB [I-6, JI'-7, AI'-9 m OMC B konmentpammu 0,05%, u
yraeraromiee aeicreue myrarenos -2, -7, AI'-9 u SMC B xonnentpauuu 0,5% u JIMC B
konnentpauuu 0,05%. ¥V copra AiicOepr HabIr0qaeTCA CTUMYIIMpYoLIee feiicTBus myTtareHoB /I -
6, A'-7 u JII'-9 B xonuentpamuu 0,05%, B TO Bpems kak myrtarensl -2, JII'-7 u ODMC B
koHnenrpauuu 0,5% u JIMC B konnenrpauuu 0,05% okxas3piBaioT yruerarouiee eiicTBHE Ha
pasButue pacteHuit. Ilpu nmeiictBum myrarena JI['-7 B Mayioll KOHIICHTpaluu HaOJI01aI0Ch
CTUMYJIMPOBAHUE BBICOTHI PACTEHUH, TOT/Ia KaK OOJbIINE KOHIICHTPAIIMU BBI3BIBATN YTHETCHUE
pocta pacTeHHil B BBICOTY. CXOJHBIE 3aKOHOMEPHOCTH OBUIM OTMEYEHBI MpU 00paboTKe
mytareHoM DMC cemsiH copta CONHEUHBIN.

Taxke CylIeCTBEHHbBIC OTJINYHUS BBISBICHBI 110 MPU3HAKY KOJIHMYECTBO KOPOOOYEK HA PACTCHHUHU.
B OonbIIMHCTBE BapUaHTOB OTMEYEHO CTUMYJIHUpYOLICEe JCHCTBUE MYTarcHOB, 4YTO
HOATBEPIKAACTCSl CTATHCTHYCCKU. YTHETAIoIee IeHCTBHUE BBIBICHO y copTa CONHEUHBINH HpH
obpabotke myrarenom JI'-2 (0,5% ). V copra Aiicoepr npu obpaboTke myrtareHoMm JII-6 B
koHeHTpauun 0,5% cpenHee KOMMYECTBO KOPOOOYEK HA PACTCHHUSIX BO3POCIO OYCHb
cymecTBeHHO U coctaBisuio 138,2 mir. [lockonbKy B JaHHOM BapHaHTe BBIKHIIO Bcero 4%
pacTeHuil, TO IUIOLIAh WX MUTAHUS 3HAYUTEIHHO IMPEBbINIANA IUIOMAAb HMHTAHHUS APYIUX
pacTeHuii, YTO, BEPOSATHO, MNPHUBEIO K YBEIMYCHHUIO KOJUYECTBA OOKOBBIX MOOErOB U
KOpOOOYEK B JAHHOM BapHaHTE.

O} PexTUBHOCTD NEHCTBUS MYTareHOB KOCBEHHO MOKHO OLIEHMBATh U IO YPOBHIO MPOSBIICHUS
HapylmeHu nurmeHtaiuu. Takue MoaudUKauu onpenensiorces BU3yanbHO. OYeHb 4acTo y
pacTeHuii, 00pabOTaHHBIX MyTareHaMH, B MOKOJIEHHH M Ha0Jt01al0TCs pa3IuyHbIe HApYIICHUS
nUrMeHTanuu. TeM He MeHee, B MOMYNALUU W3YYEHHBIX HaMM pacTeHudl Mi XJI0poduiuIbHBIX
HapylLIeHUH He ObLIO BBIABIEHO. BU3yallbHO ONBITHBIE PACTEHUS 110 XapaKTepy MUIMEHTALlUN He
OTJIMYAJIUCh OT KOHTPOJIbHBIX, OJIHAKO HAMU ObUIM BBISABJIEHBI OTJIUYUS B OKpacKe CeMsH. Y
copta CoJTHEUHBIN OKpacKka CEMSIH BapbUpOBaja OT >KEITO-3€JICHON 0 TEMHO-KEJITOU, CBETIIO-
KOPUYHEBOHM M Jake yepHoil. ¥ copra AiicOepr okpacka HEKOTOPBIX CEMsH TaKXKe OTJIMYajach
OT KOHTpOJIS, HampuMep, BCTpeyanuch oOpasilbl ¢ Oosee TEMHOW M CBETJIOW OKpPACKOM.
SIBnAOTCA M Takue OTJIMYUS HacleAyeMbIMH, OyleT YCTAaHOBJIEHO TMpH JajbHeHiem
HCCIIETOBaHHH.

JlaHHBI ~ DKCIEPUMEHT ABJIACTCA HAYaJOM KPYIHOIO HCCIENOBAaHUS IO HM3YyYEHUIO
3¢ (HEeKTUBHOCTH JEHCTBHUS HOBBIX XHMHUYECKHUX MYTareHOB Yy JibHA. BhIfBIeHHE MyTareHos,
MHAYIHMPYIOUIMX MYTAallUd C BBICOKOH 4YacTOTOH W IIMPOKUM CIIEKTPOM IO3BOJIUT Oojiee
LIEJICHAMPABICHHO YIPaBJIATh IpoueccoM (GopmMooOpa3oBaHus. OTH MyTalUd  JIOJDKHBI
MOSIBJISITBCSI B HECKOJIBKUX IIOCIEAYIOIIMX IOKOJEHUSAX, HAa MOUCK KOTOPHIX M IUIAHUPYETCS
HampaBUTh yCcWins B OyayunieMm. BbIsiBIeHHE HOBBIX MapKEpHBIX U XO3AHCTBEHHO IIEHHBIX
MIPU3HAKOB OyZeT crocoOCTBOBATh CO3/IaHUIO 00pa3OB JAaHHOW KYJIbTYphl, KOTOpbIE 00JIaAai0T
0ojee MpUBIEKATENIbHBIMU KauyecTBaMH JJIsi MPOU3BOJCTBA, CEJIEKIMHM M CEMEHOBOJACTBA IO
CPaBHEHHUIO C CYLIECTBYIOIIMMH COPTAMHU.

BbBIBO/IbI

1. Myrarenst AI'-2, AT-6, AT'-7, AT-9, AMC, SMC B konuentpanusx 0,5 u 0,05% oxaspiBanu
CYIIECTBEHHOE BIIMSHHEC Ha BBIPAKXEHHOCTh MHOTHX MOPQOJOTHISCKUX TPU3HAKOB
pacTeHU! JbHA B OKOJIEHUU M1,

bionoziuni nayxu
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H3menenue psga MoppoMeTpHuecKUX ToKazaTeneld B MOKoleHun M; mocne oOpaboTku
CeMsIH JIbHA pa3IMYHBIMH MYTareHaMH NpEAINoJaraeT IOJIyYeHHE BBICOKOW YacTOTHI
U IIIUPOKOTO CIIEKTPa MYTAIlUH B MOCICIYIOMINX MTOKOJICHUSX.

Mytaren JIMC B konneHtpanuu 0,5% Bbe3piBaeT rubens 100% pacreHuii, moJydeHHBIX
13 00pabOTaHHBIX CEMSIH.
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THE FEATURES OF PINUS SYLVESTRIS L. DEVELOPMENT
ON THE INITIAL STAGES OF ONTOGENESIS AS WELL
AS STRUCTURAL AND FUNCTIONAL PATTERNS
OF ITS REGENERATION
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Ivano-Frankivsk Vasyl Stefanyk Precarpathian National University
76018, Ukraine, Shevchenko Str., 57, lvano-Frankivsk
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Secular variations of Pinus sylvestris L. in the process of its development on the fallows of Transdniestria
Opillia were analyzed. Such age-related conditions were charachterized as seedlings (p), juvenile (j),
immature (imy, im,), virginal (v, V,) and generative young (g,) individuals. The age-space structure of
the pine population formed in the process of growth was researched. Three functional zones were
distinguished on the basis of density and spatial arrangement of P. sylvestris. The zone of mosaic
structure and active growth with the individuals of all age-related conditions is the closest to the nurse-
wood, the second zone is characterized by less density and equitable growth of individuals, the third zone
is the place of sharp competitive struggle with herbaceous plants.
Key words: Pinus sylvestris, ontogenesis, Transdniestria Opillia, age-related conditions, fallows.

euyk C.€. OCOBJIMBOCTI PO3BUTKY PINUS SYLVESTRIS L. HA IIOYATKOBUX ETAITAX
OHTOI'EHE3Y TA CTPYKTYPHO-®VHKIIOHAJIbHI 3AKOHOMIPHOCTI TIPOLIECY ii
BIJHOBJIEHHSI / Ipukaprarchkuii HallioHanbHui yHiBepcutet iM. Bacuns Credanuka, 76018, IBaHo-
®paHkiBChK, By llleBuenka, 57

PosrisHyto BikoBi 3minu Pinus sylvestris L. y mporeci po3sutky Ha mepesorax [IpuaHicTepCbKOTO
Omimnsi. OXapakTepu30BaHO TakKi BIKOBI craHu — mpopocTku (P), roBeHutbHI (j), iMaTypHi (img, imy),
BiprinibHi (Vi, Vo) Ta Monoai renepatuBHi (g;) ocobunu. JloCmiHKEHO MPOCTOPOBO-BIKOBY CTPYKTYPY
nomyJanii COCHHU, sika (GOPMYEThCS B Mpoleci 3apocTaHHs. Ha OCHOBI LIIBHOCTI Ta HPOCTOPOBOTO
posmimiennss ocobun P. sylvestris B momymsmii Bmamocss BHAUTMTH Tpu (YHKIIOHATBHI 30HH.
Haii6mmk4oro 10 MaTepuHCHKOTO HACa/DKEHHS € 30Ha MO3aluyHOI CTPYKTYpH Ta aKTHBHOTO POCTY, 1€
3yCTpiYaloThCsl OCOOMHHU BCIX BHSBJIICHMX BIKOBHX CTaHIB; ApYyra 30Ha XapaKTEPH3YETHCS MEHIIIOHO
LIJIBHICTIO 1 PIBHOMIPHHM POCTOM OCOOMH, TPEeTs 30Ha — MiClie 3aroCTPeHOi KOHKYpEeHTHOI 00poThOH 3
TpaB’ SIHUCTUMH POCIMHAMH.

Kniouosi crnosa: Pinus syIvestris, onmoeenes, [Ipuonicmepcovrke Oninns, 8IKO8I Cmatu, nepenozu.

epuyk C.E. OCOBEHHOCTU PA3BUTHA PINUS SYLVESTRIS L. HA HAYAJIbBHOM DOTAIIE
OHTOTI'EHE3A U CTPYKTYPHO-®YHKIWOHAJIbBHBIE 3AKOHOMEPHOCTH ITPOLIECCA EE
BOCCTAHOBJIEHUA [/ Tlpukapnartckuii HalWMOHAJbHBIA yHUBepcuTeT uM. Bacumus Credanuka,
76018, NBano-®pankosck, yi. llleByenko, 57
PaccmoTpensl  Bo3pacTHble wu3MeHeHust Pinus sylvestris L. B mporecce pas3BuTHsi Ha  3aiexax
IMpugrectpoBckoro Omobs. JlaeTcst XapaKTepUCTHKA TAKUM BO3PACTHBIM COCTOSTHHSAM — POPOCTKH (P),
toBeHuIbHBIE (j), nMatypreie (iml, im2), Bupruamibabie (V1, V2) u Monoasie redepatuBHbie (§1) ocobu.
HccnenoBana mpoOCTPaHCTBEHHO-BO3PACTHAS CTPYKTypa MOIMYJSIIMK COCHBI, KOTOopas (opmupyercs: B
nporecce 3apactanus. Ha 0CHOBE IUIOTHOCTH M MPOCTPAHCTBEHHOTO pasMemnieHus ocobeit P. sylvestris B
MOMYJISALUH YAAJIOCh BBIICIUTh TPH (PyHKIMOHANIBHBIE 30HbI. biibkaiilias K MaTepUHCKOMY HACaKACHHIO
— 30HAa MO3aWYHOH CTPYKTYpbl M AaKTHBHOTO pOCTa, TJE€ BCTPEYAIOTCS OCOOM BCEX BBISIBICHHBIX
BO3PACTHBIX COCTOSIHHMIf; BTOpasi 30Ha XapaKTepH3yeTcsl MEHbIIEH INIOTHOCTBIO U PaBHOMEPHBIM POCTOM
oco0eif; TpeTbsl 30Ha — MecTO 00O0CTPEHHON KOHKYPEHTHOM OOPHObI ¢ TPaBSIHUCTHIMU PACTCHUSIMU.
Knrouesvie crosa: Pinus sylvestris, onmocenes, [Ipuonecmposckoe Ononve, 603pacmuvie COCMOAHUSL, 3ALENCU.
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INTRODUCTION

During the land reform in Ukraine there were works carried out not only on denationalization
and privatization of lands, but also measures of removing from active agricultural use
agricultural lands with degraded and unproductive soils. Much of these lands is transferred to the
reserve lands and provision of rural councils [1]. At the same time, some agricultural lands
appeared to be upturned by the owners, and have not been treated for a considerable time. The
problem of the dynamics of fallows is extremely important, because starting from 1990, there
has been removed from the cultivation in Ukraine of about 8.5 million hectares of plough lands,
and this process still continues [2]. On these lands spontaneous overgrowth occurs, which goes
through various stages of secondary succession towards the formation of meadow or forest
vegetation, and on the final stages of formation approaches natural phytocoenosis [3].

An interesting situation is observed in the Monastyrskyi district, of Ternopil region, where on the
fallows the mutation processes of varying degrees of intensity are taking place. The salient is
undulating plain with the height 240-380 m. above sea level. The annual precipitation — 610 mm.
The soil is light-grey ashed, limestone comes to the surface. On the areas, where more than 20
years there were no agricultural actions, the process of intensive reforestation with Pinus
sylvestris L. is observed.

The national plan action of environment protection of Ukraine foresees decrease of areas of
plough lands by removing from intensive -cultivation, conservation of degrading and
unproductive agricultural lands aiming to expand the elements of natural frame and structure
rationalization of agrolandscapes [4]. The criteria of quality assessment of conservation can be
stability of forest phytocoenosis that develops on these areas. The condition of the above-
mentioned phytocoenosis according to Part 4 Art. 20 of the Land Code of Ukraine is also the
basis for the change of the intended purpose of the conserved lands.

During the critical phase of the development of forest formation species young individuals come
into the phase of small growth. This issue is rather urgent for the pine since for the appearance of
seedlings some requirements are necessary: large percentage of soil mineralization, absence or
low density of grass and bush floor, increased requirement for lighting starting from the third
year of life. This explains outburst of the pine regeneration after ground fires as the ground litter,
grass and bush floor are destroyed by fire. The vacant ecological niche is occupied by the pine
and its seeds extensively sprout in the period between one and two years. But soon due to
regeneration of the live topsoil and other reasons the pine sprouts massively cease growing.

Thus the aim of our research was to research the development process of population P. sylvestris
on the initial stages of its ontogenesis, as well as structural and functional mechanisms of its
restoration process. On the basis of received results a conclusion can be made about the state of
the analyzed areas and the perspectives of their further usage.

METHODS OF RESEARCHES

The peculiarities of natural restoration P. sylvestris on the fallows of Transdniestria Opillia were
the subject of the research conducted between 2011 and 2015. The researched sites were divided
into two groups according to the land type where the overgrowing took place. To the first group
belong former pastures — hills with limestone outlet, unsuitable for farming. To the second group
belong flat sites which during the soviet times were used for planting grain crops but at present
time it became not profitable.

Researched areas differ between each other also by the exposure of slope and distance from the
wall of the forest, by the predominant wind direction and nature of the litter. In spite of the
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mentioned differences the process of P. sylvestris regeneration took place through the equal
structural and functional mechanism on all the sites.

The research was made by route method by laying transects and on the fixed accounting
platforms. (20*40 m).

As a part of populations the plants were identified in accordance with the general approaches of
ontogenesis tree species periodization [5]. The vital status of the plants was determined by a
scale of categories condition, received in the forest pathology. Index of the plantations state was
calculated as a weighted average by the data of the state assessment of the individual trees. The
state of plantations was assessed according to the received average indexes.

Also the value of morphological parameters of virginal species P. sylvestris was determined to
assess the level of variability in the population of the younger generation.

The plants were evaluated by such morphological parameters: number of whorls, height of
species, stem diameter, crown diameter, length of needles, order of branching [6]. The results
were presented as arithmetic mean = mean accuracy (M £ m).

RESULTS OF THE RESEARCH

During the research of ontogenesis such age-related conditions of P. sylvestris were
distinguished: seedlings (p), juvenile (j), immature (imy, imy), virginal (v, v,) and generative
young (g;) individuals.

Seedlings (p) are represented by individuals with a height of up 0,05 m, which come across in
the form of between four and eight seed lobes on the hypocotyl. Some develop a virgin offset
with a length of up to 7 cm where individual needles of juvenile type are spirally located.

Juvenile plants (j) have one oblong shoot with a height of up to 0,17 m, where needles of mature
type are located on the short shoots — brachyblasts.

Immature plants are divided into two subgroups. The plants of the first subgroup (im;) start
developing a crown, in other words side shoots develop round a central shoot forming a second
generation axis. The total height of the individuals is not more than 0,5 m. The age is between 3
and 7 years.

Immature plants of the second subgroup (im;) have the shoots of the third and sometimes the
fourth generation. The crown is cone-shaped. The total height of the individuals is between 0,50
and 1,10. The age is between 4 and 8 years.

To virginal individuals of the first subgroup (v1) belong the plants with an age of between 5 and
10 years and a height of up to 3 meters. These individuals have a monopodially growing crown
with a pointed top and shoots of the fourth generation. Lower branches are characterized by slow
growth though they may touch the ground.

Virginal individuals of the second subgroup (v2) are characterized by a considerable annual
growth which allows them to extend upwards and reach the size of up to 8 meters. The branching
of the fifth generation prevails. They start the process of losing branches in the lower part of the
stem. The age is between 9 and 17 years [7].

Young generative individuals (g;) develop microstrobila and macroctrobila (cones). The number
of female cones in one tree is not large which is connected with a relatively young age of the
plants of this ontogenetic type — between 17 and 25 years (Table 1). Many individuals forward
transition from v, into g; in this way they react to a plant’s top damage through branch cutting or
breaking it off.
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Table 1 — Specific values of biomorphological characteristic of P. sylvestris on different stages
of its ontogenetic development ( M = m)

Length of Stem
Age age-related | Hightofa | diameter at . Top Order of Length of
related L . diameter, . needles,
o condition, plant, m | the hight of branching
condition m mm
years 1,3m,cm
p 2+0,1 0,05 - - - 23+1,5
J 3+0,2 0,2+0,03 - - 1 47£2.3
im; 4+0,3 0,3+0,1 - 0,1+0,01 2 51+1,5
im; 6+0,7 0,9+1,1 - 0,8+0,4 3-4 63+3,2
V1 7+0,7 2,1+0,2 3+0,2 1,5+0,4 4-5 73+2,3
Vs 13+0,3 5,2+0,7 7+0,5 2,3+0,3 4-5 69+1,8
g1 21+3,5 13,1+1,7 12,5+5,3 5,7+0,52 5-6 67+1,6

For the studied areas the characteristic is the uneven structure of the undergrowth. On the basis
of plants density and their placement the area of overgrowing can roughly be divided into 3
zones. The first - from the wall of the tree stand to the distance =~ 70 meters, the average density
of undergrowth in recalculation is 5438 + 0,57 species / hectares. Contagiousness of distribution
of self-seeding and undergrowth is evident. This is reflected in the uneven distribution of species
P. sylvestris on the area, their aggregation into groups of 9-36 plants. The maximum age of
species - 15-18 years, there are juvenile (j), immature (im1, im2) and virginal species (v1, v2).
The percentage of seedlings (p) and generative young individuals (g1) is relatively low, and the
seedlings occur only outside the clusters mentioned above on the «sparse» areas. Index of the
tree stand is 2.06.

The second zone - the band width =~ 50m, is below the ecotone limit of parent plants - pasture, so
the impact of the marginal effect is minimal. An important place takes the mineralization of
topsoil and some sod of soil. The average density in terms of undergrowth is 3188 + 0,93 species
/ hectares. Significant clusters were not found - single plants or grouped by 6 - 9 species. Vital
status of plants mainly refers to the first category, the projective cover of crowns and other
morphometric parameters prevail similar to those species of the first zone.. Though a great
number of cut down or damaged species were defined that during the indexation of the tree state
an indicator 1,8 was given. The maximum age of the species - 9-10 years, seedlings (s), juvenile
(1), immature (im1, im2) and virginal species (v1) are present. Cones are present in the damaged
plants, that suggests the presence of generative species (g1).

In the third zone (= 120 m from the wall stand) we observe the solitary species of pines under 10
years old, mixed with Alnus glutinosa L. Gaertn., Betula pendula Roth, Cerasus avium L.
Moench, Crataegus monogyna Jacg., Sambucus nigra L., Rosa canina L., Corylus avellana L.,
Malus sylvestris Mill., Populus tremula L., Quercus robur L., Salix alba L., S. caprea L. Further
spread of pine trees on the abandoned agricultural land areas prevents dense herbage and much
sod of soil.

On the fallows where the regeneration of the pine takes place there is an evident disparity in the
distribution of individuals P. sylvestris on the researched area, aggregation in the groups and the
presence of windows in the tent is consistent with the concept of circular mosaic-ecosystems that
was suggested by S.M Sannykov and V.E. Parpan [8]. Placing of plant density decreases from
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the center to the periphery where comes into effect interspecific competition with deciduous
species and herbaceous plants.

We consider further research of ecological distribution of the P. sylvestris in Transdniestria
Opillia to be challenging and relevant. This will give the opportunity to estimate the quality of
degraded and unproductive soils conservation and predict the effectiveness of their
agroecological condition improvement. Given the stable development of phytocoenosis we are
going to achieve radical improvement of lands through exploiting their soil protective and other
features of protective afforestation.

CONCLUSION

1. Stable groups of the pine were formed on the fallows of Transdniestria Opillia. They consist
of individuals of various age-related conditions (p-j-im;-imy-v1-V,-g;). These populations are
young that is why their age range is centered to the left.

2. Natural regeneration of P. sylvestris on the researched area happens through formation of
some space-age structure of the population. Zoning of the growth area is clearly observed.
The individuals of all researched age-related conditions can be met closer to the nurse-wood.
The plants grow densely, forming compact groups of virginal and generative plants and
small gaps where younger individuals grow. In the second zone the strict mosaic structure
has not been formed yet, single generative individuals can be met. The third zone is the place
of competitive struggle with herbaceous plants.
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PO3ALJT II. 300J10I'TA TA EKOJIOI'IAA TBAPUH

UDC 577.472. (28)

TO THE STUDY OF MACROZOOBENTHOS OF THE RIVERS,
SITUATED IN THE SOUTHERN SLOPES OF GREATER CAUCASUS

Aliyev S.1.
Baku State University
AZ 1148, Azerbaijan, Baku, Zahid Khalilov str., 23

alisaleh@rambler.ru

During the years of 2010-2011 in the area of the South Caucasus Axoxchay, Axsuchay, Bumchay,
Demiraparanchay, Girdimanchay, Goychay, Vandamchay, Turyanchay rivers systematically included in
the group of 15 macrobenthic organism of 106 species were found. Molluscs in the number of species (12
species) dominated. Other groups are represented with2-11 species. The maximum number of
Axoxchayda species (66 species), while the minimum number of Damiraparan river (45 species) have
been recorded. Biostructure of organisms 0,18-0,72 g/m2, and the number of individuals fluctuated
between 52-124 specimen/m2. At the same time, the rate of saprobity has been set.
Key words: macrozoobenthos, biomass, saprobity, indicator.

Amies C.I. IO BUBYEHHS MAKPO30OOBEHTOCY PIHOK IMIBAEHHUX CXWJIIB BEJIMKOI'O
KABKA3Y / bakuncbkuii nepxaBHuil yHiBepeutet, AZ 1 148, Azep6aiimkan, baky, Byin. 3axin Xaninos, 23
Yopomorx 2010-2011 pp. y piukax Axoxuait, Axcyuaii, Bymuaii, [Jlsamipanapanuaii, [ipmimanuaii,
I'eokuaii, Bannamuaii, Typbsnuaii niBaeHHux cxuiiB Benukoro Kaskazy Oyno Buseieno 106 Buais
MaKpOOCHTHYHUX OpraHi3MiB. MakcuMalibHA YHCENILHICTh BHUIIB Bij3Ha4YeHa B p. ['eokuaii (66 BUIiB), a
MiHiManbHa — y p. Jamipanapanyaii (45 BuAiB). 3a KUIBKICTIO BHAIB JTOMIHYIOTh MoJitocku (12 BuuiB),
pewrty rpynu mpexncrasieno 2-11 Bumamu. Biomaca opramismis 3minroBamacs B Mexkax 0,18-0,72 r/m?, a
ancenbHicTh — 52-124 ex3./M2. OHOYaCHO 60 BU3HAYCHO CArPOOHICTh BOJIH PItOK.
Krouosi crosa: makpozoobenmoc, 6iomaca, canpobricms, iHoukamop.

Ames CHU. K U3YYEHNIO MAKPO3OOBEHTOCA PEK HOXHBIX CKJIOHOB BOJIBIIOTO
KABKA3A / BakuHCKHi rocymapcTBeHHbBIH yHUBepcuteT, AZ 1148, AzepOaiimxkan, baky, yn. 3axun
Xanunos, 23

B teuenme 2010-2011 rr. B pexax Axoxuail, Axcyuaif, bymuaii, Hsamupanapanuaii, ['upaumanuaii,
l'eokuaii, Bannamuaii, TypbsiHuali 10XKHBIX CKJIOHOB bombmioro KaBkaza Obuto BeIsiBIeHO 106 BUAOB
MaKpOOEHTHYECKHUX OPraHM3MOB. MakcHMaibHas YMCJIEHHOCTh BHJIOB OTMe4YeHa B p. ['eokwait (66
BHJIOB), a MHHHMaibHas — B p. Jlamupanapanuaii (45 BumoB). [lo konmuyecTBy BHIOB JOMHUHHPYIOT
Moiumocku (12 BHIOB), OCTajJbHBIE TPYIIBI INpencTaBieHs! 2-11 Bumamu. buomacca opraHum3moB
MeHsach B npenenax 0,18-0,72 r/MZ, a YKMCIIEHHOCTD — 52-124 5K3./M°. OmHOBpeMeHHO ObLIa OTpeIecHa
canpoOHOCTH BOJIBI PEK.

Kniouegvie cnosa: maxpozoobenmoc, buomacca, canpooHocmy, UHOUKAMOP.

INTRODUCTION

Studying of species composition and quantitative distribution of macroozoobentos in some rivers
of the Southern slopes of the Greater Caucasus within Azerbaijan.

The southern slope of the Greater Caucasus is rich in rivers. These water streams have all the
properties, specific for mountainous rivers: the fast-flowing, low water temperature, oxygen-rich,
etc. also they have an important economic value as sources for water supply, irrigation, power
supply, fisheries development. However, hydrofauna and zoobenthos of the rivers, situated in the
southern slopes of Great Caucasus have not been studied properly. It is known that the
macrobenthic organisms play an important role in the formation of the biological productivity of
water basins. Also, these organisms are active in the biological purification of water, play a role
of a natural indicator of water pollution by organic substances and serve as a link in the food
chain in ecosystems.
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MATERIAL AND METHODS

During the 2010-2011 years for the first time for Greater Caucasus in different habitats of
Akhokhchay, Aksuchay, Bumchay, Demiraparanchay, Girdimanchay, Goychay, Vendamchay,
Turyanchay rivers, situated on its southern slopes samples of macrozoobenthos were collected
and analyzed. Methods of research conducted by Jadin [4]. In the rivers of the region 106 species
of benthic organisms from 15 taxonomic groups were discovered.

RESULTS AND DISCUSSION

Akhokhchay, being a right tributary of the Ayrichayriver, originates on the southern slopes of the
Greater Caucasus (2000 meters). The length of the river — 25 km, the area of the water basin
691 km?, flows through Ismayilli [1, 2, 3]. The main part of the catchment area is formed by the
storm waters. The streams and mud flows occur fairly often. During the observation period, the
water temperature was 9,6-22,4 °C, pH — 7,1-7,4, oxygen regime was equal to 8,6-8,8 mg/It. As a
result of analysis of the materials collected from the rivers, 66 species of benthic organisms from
14 taxonomic groups were recorded. Mollusks are dominated in the biodiversity of
macrozoobenthos (8 species). Minimal quantity of decapods and water fleas were observed
(2 species of each taxon). The second place on species composition is occupied by dragonfly
larvae. Other groups were represented by 3-6 species. The most common are the following
species: Costatella acuta, Anisus spiroibis, Valvata pulchella, Corbicula cor, Sphaericum
lacustre, Ephemerella ignita, Baetis rhodani, Caenis macrura, Ordella macrura, Notonecta
lutea, Bidessus pusillus, Ecnomus tenellus, Limnophilus flavicornis, Leptocerus tineiformis,
Oecetis furva.

The total biomass of benthic organisms was equal to 0,18 gr/m?, the quantity fluctuated between
52 specimens/m? (Table 2).

Akhsuchay originates from the southern slopes of the Greater Caucasus Mountains. The length
of the river is 75 km, the total basin area — 631 km? [1, 2, 3].

During the observation period, the water temperature was equal to 14-25 °C, pH — 7,8-7,9 mg/It.
In the river 57 species from 14 taxonomic groups were found. The first place occupies the caddis
flies (8 species). Other groups are represented by 2-8 species. Among these species the prevalent
are following: Naiscommunis, Branchiurasowerbyi, Eisenellatetraedra, Piscicolageometra,
Hydrobia longiscata, Ecnomus tenellus, Hydropsyche ornatula, Limnophilus flavicornis,
Leptocerus tineiformis, Oecetis furva, Corixa punctata, Berosus spinosus, Procladius choreus
etc.

In the river, the biomass of benthic organisms was equal to 0,50 gr/m?, number of animals — 124
specimen/m?. The biomass of organisms ranged from 0,04 — 0,14 gr/m? in taxonomic groups and
8-32 specimen/m? by the number of animals. According to the numeral dynamics and biomass
the caddisfly larvae were prevailed (32 specimen/m?; 0,14 gr/m?).

Bumchay originates from the southern slopes of the mountain range of the South Caucasus (3400
meters high). Is a left branch of the river Turyanchay, the length of 51 km, the basin area
450 km. It flows through the territory of Gabala region [1, 2, 3].

During the period of study, the 60 species of benthic organisms from 10 taxonomic groups were
recorded. The first place among the detected species was occupied by chironomids (9 species);
the second — the larvae of dragonflies (8 species). The 7 species from each taxonomic group
were occupied by oligochaetes, hemipterans and dipteran (Table 2). Other taxonomic groups are
represented by 3 — 5 species. The, ost common species are Branchiura sowerbyi, Lumbricillus
lineatus, Eisenella tetraedra, Costatella integra, Valvata pulchella, Hydrobia longiscata,
Gammarus lacustris, Eylais hamata, Lestes sponsa, Baetis rhodani, Siphlonurus linnaenus,
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Cloen dipterum, Corixa punctata, Sigara falleni, Berosus spinosus, Tabanus sp., Stempelina
bausei, Micropsectra praecox, Chironomus thummi, etc.

The biomass of benthic organisms in the river reach 0,30 gr/m?, size — 90 specimen/m?. Biomass
by taxonomic groups of organisms ranged from 0,03-0,08 gr/m? quantity — within 12-28
specimen/m? (Table 2).

Demiraparanchay originates in the southern slopes of the Greater Caucasus mountains (altitude
3859 meters). This river is one of the main sources for the formation of the river Turyanchay.
It flows through the territory of Gabala region. Its lengh is 69 km, the area of the water basin —
596 km?.

During the period of investigations the temperature of water were equaled 15,1-24,2 °C, pH —
7,4-7,6, oxygen regime — 8,6-8,8 mg/It.

The 45 benthic species from 14 systematic groups were recorded in this river. The larvae of
caddis fly are dominated on the quantity of species (7 species). The other groups were
represented by 1-5 species (table 1, picture 1).

Table 1 — The quantity of macrozoobenthos of Southern Slopes of the Great Caucasus on
taxonomic groups

Rivers
2 g | > o
= > S
- s (£ E z|ElElzE 2
Ne Taxonomic group o 2lce| 5| S| 5| s |8 o
I /3| e| S| | 2| 8| S
) & S S S | = o |2 >
[ ~ < @ | g | E ) < =
< S| O >
Q
1 | Oligochaeta 6 5 7 3 4 4 3 5
2 Hirudinea 6 3 4 - 1 1 - 6 3
3 Mollusca 12 8 4 3 5 3 8 6 4
4 | Ostracoda 3 3 - - - 3 2 2 -
5 | Amphipoda 7 4 3 2 3 5 4 3 2
6 Decapoda 3 2 2 - 2 2 2 1 3
7 Hydracarina 4 2 2 - - 2 2 1 2
8 | Odonata 8 5 6 6 4 4 7 6 8
9 Ephemeroptera 10 5 9 8 5 6 8 7 4
10 | Trichoptera 6 8 5 7 7 8 7 3
11 | Hemiptera 7 5 4 7 3 3 5 4 2
12 | Coleoptera 10 4 4 6 4 5 8 7 5
13 | Diptera 8 3 4 7 3 4 5 4 3
14 | Chironomidae 11 4 5 9 5 4 9 8 6
15 | Ceratopogonidae 2 - 2 - 1 2 - 2 -
Total: 106 66 | 57 | 60 | 45 | 55 | 72 | 67 50
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By the frequency of occurrence the species Auloforusfurcatus, Lymnaeastagnalis,
Anisusspirorbis, Gammarusmatienus, Argionvirgo, Anax imperator, Ecnomustenellus,
Hydropsycheornatula, Leptocerustineiformis, Oecetisfurva, Hydrometrastagnorum, Velia
rivulorum, Colymbetesfuscus, Limnochironomustritomus, Endochironomusdispar, etc. were
prevailed.

The biomass of benthic organisms in the river was equaled 0,51 gr/m? the quantity — 111
specimen/m?. By the quantity and biomass the chironomid larvae (20 specimen/m?, 0,08 gr/m?)
were dominated (table 2).

The Girdimanchayriver originates from the 1 km on the Southern-East of the Babadag pass
(2900 km). It connects with Kura river from the left side by the use of artificial canal. The length
of river is 88 km, the water basin is equaled 727 km? The mineralization of water equals 560
mg/It, with sulfur-natrium chemical composition.

Ephemeroptera;

Coleoptera; 34

Fig.1. The Quantity of Rivers in South Slopes of Great Caucasus (radians)

During the period of observations the 55 benthic species were recorded. By the quantity of
species the larvae of caddis fly are dominated. The other groups are represented by 1-5 species
(table 1). By the frequency of occurrence the species Nais elinguis, Lymnaea auricularia,
Ancylus fluviatilis, Corbicula fluminalis, Pontogammarus robustoides, Ecnomus tenellus,
Hydropsyche ornatula, H.instabilis, Leptocerus tineiformis, Oecetis furva, Gyrinus minutus, etc.
were prevailed.

The biomass of benthic organisms was equaled to 0,29 gr/It, the quantity — 90 specimen/m? (table 2).

The Goychayriver originates from the Southern slopes of the Great Caucasus (altitude 1980
meters), connects with the Kura river from the left side by the use of artificial canal. It is
distinguished by high water level in comparison with the other rivers, that flow from the
Southern slopes.

During the period of studies the temperature of water was equaled 12,3-21,8 °C, pH 7,4-7,5, the
oxygen regime 8,1-8,4.

The 72 species from the 13 systematic groups were recorded in the river (table 1). By the species
quantity the chironomid larvae (9 species), molluscs, the dragonfly larvae, caddis flies,
coleopteran were dominated (8 species from the each taxonomic group). The next places were
occupied by damselfly larvae (7 species) and hemipterans (5 species). By the frequency of
occurrence the species Lymnaea auricularia, Costatella acuta, Corbicula cor, Coenagrion
scitulum, Lestes sponsa, Agrion virgo, Ecnomus tenellus, Hydropsyche ornatula, H.instabilis,
Oecetis furva, Notonecta lutea, Gerris lacustris, Hydroporus planus, Tabanus
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sp.,Cryptochironomus defectus, Ch.thummi, Einfeldia pagana, Limnochironomus nervosus,
Endochironomus tendens, Microtendipes chloris, etc. were prevailed.

The biomass of benthic organisms in the river was equaled to 0,72 gr/m? quantity — 124
specimen/m?. The molluscs were prevailed in quantity (0,72 gr/m?). By systematic groups the
biomass and quantity of organisms was equaled to 0,04-0,20 gr/m? and 6-40 specimen/m?
accordingly (table 2).

Table 2 — The Quantity and Biomass of Rivers in South Slopes of Great Caucasus (specimen/gr x m?)

Rivers
g | >
E 9 P é < > § 5
Ne Taxonomic group S 5 < g = g S S
S| 2| E| 2| E| 5| §]| &
< X @ = = @ = 5
< = = S o~
< S o >
a
. 12
1 Oligochaeta — — — — — — _
0,04
18 26 28 10 20 40 22
2 Mollusca —
0,05 | 0,10 | 0,08 | 0,05 | 0,08 | 0,20 | 0,10
. 14 18 28 21
3 Amphipoda — - | —=| = | =] —=
0,04 0,07 0,10 0,04
2 7 6
4 Decapoda — | — — | = = | =] = —
0,04 0,12 0,21
20 10 16 20
5 Odonata — | =] = | =] — | = | =
0,08 0,04 0,03 | 0,07
12 32 24 10 30 26
6 Ephemeroptera — —
0,02 | 0,14 | 0,08 0,04 0,08 | 0,06
. 20 14 12 20 10
7 Trichoptera - | —= | = _
0,07 | 0,06 | 0,03 | 0,06 0,04
. 10 18
8 Hemiptera — | — | — — | — | = — —
0,04 0,06
12 14 12 12
9 Coleoptera — — — —
0,04 | 0,06 | 0,05 0,04
12 18 10 20 28
10 Diptera — — —
0,03 | 0,06 | 0,07 | 0,08 | 0,08
. . 8 14 20 30 6 11
11 Chironomidae — —
0,04 | 0,07 | 0,08 0,10 | 0,01 | 0,02
Total: 52 124 90 111 90 124 94 122
' 0,18 | 0,50 | 0,30 | 0,51 | 0,29 | 0,72 | 0,30 | 0,31
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Vandamchay is the right branch of the Goychayriver, connect with the Kura river. The length is
98 km, area of basin — 629 km?.

During the period of investigations the temperature of water was equaled 13,4-19,6 °C, pH — 7,1-
7,2, oxygen regime — 8,9-9,0 mg/It.

The 67 species of benthic organisms from 15 systematic groups were recorded in the river. The
chironomid larvae (8 species), dragonfly and caddis fly larvae, coleopteran (by 7 species from
the each taxonomic group) were dominated. The other species were presented to 1-6 species. By
the frequency of occurrence the species Auloforus furcatus, Lymnaea auricularia, Corbicula cor,
Valvata pulchella, Gammarus lacustris, Palaemon elegans, Sympucna fusca, Ischnura elegans,
Ephemerella ignita, Caenis macrura, Cloeon dipterum, Laccophilus hyalinus, Gyrinus minutus,
Hydropus piceus, Lymnophilia sp., Ephydra sp., Procladius choreus, etc. were prevailed.

Other groups; 270

B-mesosaprobic; 41

Fig.2. The attitude of indicator species by the total number of species in rivers in South Slopes of
Great Caucasus

The biomass of benthic organisms in the river was equaled to 0,30 gr/m? quantity — 94
specimen/m?. The dragonfly larvae (30 specimen/m?) and molluscs(0,10 gr/m?) were prevailed
on quantity and biomass, accordingly (table 2).

Turyanchay is the left branch of the Kura river, flows through the territories of Gabala, Ujar,
Agdash and Zardab regions. The length of river is 180 km, the area of water basin — 1840 km? [1,
2,3].

It is originates from the South-West slopes of the Bazarduzu mountain (3680 meters altitude).

During the period of observations 50 species of benthic organisms were recorded. By the
frequency of occurrence the species Nais communis, N.elinguis, Lymnaea auricularia, Corbicula
cor, Coenagrion concinnum, C.scitulum, Agrion virgo, Ephemerella ignita, Baetis rhodani,
Ecnomus tenellus, Hydropsyche ornatula, Leptocerus tineiformis, Chironomus thummi, etc. were
prevailed.

The population changes of benthic organisms in the river were fluctuated. The biomass and
quantity of organisms were equaled 0,02-0,08 gr/m® and 12-28 specimen/m? accordingly.
The total biomass of benthic organisms was equaled 0,31 gr/m?, quantity — 122 specimen/m?.

Also the distribution of benthic organisms in saprobic zones was investigated by
A. V. Makrukhin [5], V. P. Semenoy [6], P.B. Tankevitch [7]. The 86, 12 and 8 species from 106
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studied species were defined, as olygosaprobic, -mesosaprobic and other groups, accordingly
(picture 1, 2).

It is known, that the development of benthic organisms in rivers is changed in accordance with
season and water velocity. As follows from the table 1, the molluscs (12 species), dragonfly
larvae (10 species), coleopteran (10 species) and other groups (2-8 species) were represented in
the river. It should be noted, that the findings are very encouraging for fish-breeding (trouts)
development in the region.

Prospects for further research. Study of changes in hydrobiological regime in the rivers studied.
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KOOI NMYECKHUN AHAJIN3 MAPABUTO®AYHBI KE®AJIEN
B ABILIEPOHCKOM IIPUBPEXBE KACIIUMCKOI'O MOPSI

Mawmenosa C.H.

Azepbatiodcanckuil MeOUYUHCKUL YyHU8epcumem
AZ1022, Azepbatioscan, baxy, ya. C.Bypeyua, 167

seva mam(@mail.ru

Ha mporsokennn 2004-2014 rr. Ha pa3smUYHBIX yYacTKaxX HpUOpExbs AOIMIEPOHCKOTO MOIyOCTPOBa
Kacnuiickoro Mopst METO/I0OM IOJHOTO Mapa3uTOJOrHYECKOT0 BCKPBITHS UCCIE0BAaHO 46 3K3. CHHTHIIS —
Liza auratus (Risso, 1810) u 49 k3. octporoca — L. saliens (Risso, 1810), obuapyxeno 19 Bumos
napasuroB. M3 Hux 7 BUIOB, 3aHeceHHBIX B Kacnuiickoe mope n3 UepHOMOpcKko-A30BcKoro OacceiiHa,
SBJISAIOTCS CTICHU(UIHBIME Mapa3uTaMu Kedaieil. B mapasutodayHe kacmuiickux kedaneir 8 MOpckux,
4 HBpUTANIMHHBIX U 6 IMPECHOBOAHBIX BWAOB. CHUHI'MIb 3apaKeH BCEMHM BHJIAMH, OOHApYKEHHBIMU Y
OCTPOHOCA, 33 HCKIIOYEHHEM OJHOro. Y Hero B HEOONBIIOM KOJNWYECTBE 3apeTHCTPHPOBAHBI
5 IpecHOBOIHBIX BHUAOB, KOTOPBIC HE 3apa)kal0T OCTPOHOCA, TaK KaK TOT HE 3aXOJHT B MPECHBIC BOJBIL.
OGHapyxKeHO 6 BUIOB, KOTOPBIE SBIAIOTCS BO30YIUTEISIME 3a00ieBaHui ppI0. OZHAKO OHH OYEHb c1abo
3apakaroT Kedalel 1 Mo3ToMy He NPEACTABISIOT A HUX ONACHOCTH.
Knrouesvie crosa.: napasumul pui6, napasumul uenosexa, pvidvl, Keganu, 6onesnu pui6, Kacnuiickoe mope.

Mamenosa C.H. EKOJIOTTUHUI AHAJII3 TTAPASUTO®AYHU KEDAJII B AIIIIEPOHCbKOMY
[IPUBEPEXOKI KACITIMCBKOI'O MOPS / Asep6aiimkancbknii Meauanuii yHiBepcurer, AZ1073,
Azepbaiimxkan, baky, Byn. C.Bypryna, 167

VYuponosx 2004-2014 pp. Ha pi3HHX AUISHKaX Mpudepexoks AmmepoHcbkoro miBoctpoa Kacmilicbkoro
MOPSI METOIOM MOBHOTO Mapa3sHUTOJIOTIYHOTO PO3THHY J0CHiKeHo 46 ek3. cinrins — Liza auratus (Risso,
1810) i 49 ex3. roctponoca — L. saliens (Risso, 1810), susisieHo 19 BuaiB mapasutis. I3 HuX 7 BUIIB,
3anecennx y Kacmilicbke Mope 3 UopHOMOPCHKO-A30BCHKOTO OaceiiHy, € crerudiuHuMH Mapa3suTaMu
kedani. Y mapasurodayni Kacmiichkux Kedayeli 8§ MOpCHKUX, 4 eBpUTAJiHHI 1 6 MPICHOBOJHUX BHUIB.
CiHrine 3apaxkeHuil yciMa BHAAMHM, BHSBJICHHMH B TOCTPOHOCA, 32 BHHITKOM OJHOTO. Y HBOIO B
HEBEJWKIN KiJTBKOCTI 3apeeCTPOBaHi 5 MPiCHOBOAHUX BHIIB, SIKi HE 3apakar0Th TOCTPOHOCA, OCKLUITEKH TOH
HE 3aXOAWTH B MpPIiCHI Boau. BusiBiieHo 6 BUIB, sIKi € 30yJHIKaMH 3aXBOPIOBaHb puO. OHAK BOHH IIyKe
ci1abo 3apakaroTh Kedasei i ToMy He CTAaHOBJIATH AJIST HUX HEOE3IeKH.

Kniouosi cnosa: napasumu pub, napasumu noounu, pubu, kegaii, xeopobu pub, Kacniiicoke mope.

Mamedova S.N. ECOLOGICAL ANALYSIS OF PARASITE FAUNA OF MULLETS IN THE
COASTAL AREA OF THE CASPIAN SEA NEAR THE ABSHERON PENINSULA / Azerbaijan
Medical University, AZ1073, Azerbaijan, Baku, S.\Vurgun str., 167

Mullets (golden mullet and gray mullet) were acclimatized in the Caspian Sea in the 1930°s for the better
use of feed resources of this reservoir in order to create additional fish production in the face of declining
stocks and catches of traditional objects of fishing. Thus, in the years 1930-1934 from the Novorossiysk
were transported 2.8 millions of fingerlings and yearlings of golden mullet, gray mullet and striped mullet
caught from the Black Sea. They were released in the Caspian Sea near the city of Makhachkala. Of those
only first two species could acclimatized, then generate the significant reserves in the Middle and
Southern Caspian and became the important object of commercial fishing.

During the introduction of the Caspian Sea mullets were not examined in parasitological terms, however,
later by various investigators, some groups of parasites have been studied in some areas of the Caspian
Sea. However, mullets that live in coastal area near the Absheron Peninsula, till our studies remained
unexplored in parasitological terms.

In 2004-2014 in the different parts of the coastal zone of the Caspian Sea near the Absheron Peninsula by
complete parasitological dissection 46 specimens of golden mullet — Liza auratus (Risso, 1810) and 49
specimens of gray mullet — L. saliens (Risso, 1810) were studied, 19 species of parasites belonging to 6
classes of 11 families and 14 genera were found. Of these coccidia Eimeria rehimae, monogeneans
Ligophorus heteronchus, L.szidati and L.vanbenedenyi, trematodes Saccocoelium obesum, S.tensum and
Dicrogaster contracta are specific parasites of mullets. L.heteronchus were found only in gray mullet, but
L.szidati and L.vanbenedenyi — only in golden mullet. The proportion of specific parasites of mullet in
the parasite fauna these fishes is 36.8% , all of these species were transported in the Caspian Sea from the
Black Sea-Azov basin during the introduction of their hosts.
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In the parasite fauna of the mullets there are 8 (Eimeria rehimae, Ligophorus heteronchus, L.szidati,
L.vanbenedenyi, Saccocoelium obesum, S.tensum, Dicrogaster contracta, Pronoprymna ventricosa,
Corynosoma capsicum) marine and 6 (Diplostomum chromatophorum, D.paraspathaceum, Tylodelphys
clavata, Eustrongylides excisus, Contracaecum microcephalum, C.spiculigerum) freshwater species. The
remaining 4 species (Myxosoma branchiale, Myxobolus exiguus, Trichodina jadranica, Ascocotyle
coleostoma) are euryhaline and can infect fish both in fresh waters and brackish waters. Marine and
euryhaline parasites were recorded in both species of mullet, but the typical freshwater species found only
in the golden mullet, which, in contrast to the gray mullet, sometimes enters in freshened areas of the
Caspian Sea.

The comparison of the composition of parasites of golden mullet and gray mullet revealed their
significant similarity (the index of Czekanowski-Serenson = 73,3%). However, they have significant
differences. So, parasite fauna of golden mullet (18 species), richer than the gray mullet (12 species). The
first infected by all types detected in the second one, with the exception of monogenean Ligophorus
heteronchus that is specific only for gray mullet. In addition, the golden mullet has a small amount of
5 typical freshwater species that do not infect mullet, because it never lives in fresh water.
Among detected parasites there are 6 species belonging to the genera Diplostomum, Tylodelphys,
Eustrongylides and Contracaecum, which are the causative agents of fish diseases. However, being a
freshwater forms, they are very weakly infect mullets, so are not dangerous for them.
Prospects for further research are parasitological research of mullets in other areas of the Caspian Sea,
a deeper study of the morphological and biological characteristics of specific types of parasites and
depending of infection of mullets with parasites on environmental factors.

Key words: fish parasites, parasites of human, fish, mullet, fish diseases, the Caspian Sea.

BBEJIEHUE

Kedanesbie ppiObl Obn akkauMaTu3upoBanbl B Kacuu B 1930-¢ roasr mis GoJiee MOJHOTO
WCTIOJIb30BaHUSI KOPMOBBIX PECYpPCOB 3TOTO BOJOEMa C LENbIO CO3/[aHUS JIOTIOJHUTEIHLHON
PBIOHON TPONYKIIMM B YCIOBHSX CHIDKCHHS 3allaCOB U YJIOBOB TPAJHIIMOHHBIX OOBEKTOB
npomeicia. Tak, B 1930-1934-x romax w3 1. HoBopoccuiicka ObLIM Jg0CTaBieHBI 2,8 MIIH.
CEeroJICTOK M TOJOBUKOB CHHIWJIS, OCTPOHOCA W JI0OaHa, BBUIOBJICHHBIX M3 UepHOro Mops, u
BhInymieHbl B Kacnuii B paiione r. Maxaukana [1, 2]. Y13 HUX IPYKAWINCH TOJIBKO MPEICTABUTEIH
MEPBBIX JBYX BUAOB, KOTOpbIe MOTOM oOpa3zoBanu B Cpeanem u FOxxuom Kacnuu 3HaunTenbHbIE
3arachl ¥ CTaJid 00BEKTOM IPOMBICIIOBOTO JioBa [3, 4].

Bo Bpems wunTpoaykuuu B Kacmnwmiickoe Mope kedamu He ObUIM  OOCIEIOBAaHBI B
Mapa3uTOJOTUIECKOM OTHOIICHUH, OJHAKO TMO3JHEE MCCIIEAOBATEISIMU HEKOTOPHIC TPYIIBI MX
nmapasuToB ObLIM HM3y4eHbl B OTAENbHBIX paiionax Kacmus [5]. B 1o e Bpems, kedanu,
oburaromye B mpuoOpexnpe AOIIEPOHCKOTO MOJIYyOCTPOBA, J0 HAIIUX MCCIEIOBAHUN OCTaBAINCH
HEU3YYECHHBIMH B Mapa3UTOIOTUYECKOM OTHOIICHHH.

Ienbto uccnenoBanust ObUIO BhISIBIEHUE Napa3suTodayHbl kKedanel y nodepexns AOILIEPOHCKOTO
MIOJTyOCTPOBA U NMPOBEJICHUE HKOJIOTHUECKOT0 aHAJIN3a 3apaKEHHOCTH ATUX PBIO Mapa3uTaMu.

MATEPUAJIBI U METO/AbI UCCJIIENOBAHUSA

B 2004-2014 rogax HamMu B pa3iMyHBIX y4acTKax MpUOpexbs AOLIEpOHCKOTO MOJyOCTPOBa
Kacnuiickoro Mopsi METOJOM TMOJHOTO Mapa3HTOJOTHYECKOro BCKpbITHA [6, 7] ObLIO
uccnenoBaHo 46 sk3. cunrmisg — Liza auratus (Risso, 1810) u 49 sk3. octponoca — L. saliens
(Risso, 1810). Bce o6OnapyxeHHble Mapa3uThl ObBUIM  COOTBETCTBYIOUIMM  0Opa3oM
3a(hMKCUPOBaHBI M JOCTABIEHBI B JIA0OPaTOpUIO M JalbHeieil kaMmepaabHOi 00paboTKH U
UJIEHTU(DUKAITIH.

Huxe mpuBOIUTCS TaKCOHOMHYECKHN 0030p Mapa3WTOB, 3apETUCTPUPOBAHHBIX B PE3yNbTaTe
MPOBEACHHBIX HAMHU MCCIIEOBAHMM, C YKa3aHUEM UX XO035€B, JIOKAIU3AIUH, YKCTeHCUBHOCTH (%)
Y MHTCHCUBHOCTH (9K3.) MHBAa3UH, a TAK)KE KPATKOW OMOJOTHYECKON XapaKTEPUCTUKH, KOTOPHIE
B35THl B OCHOBHOM M3 TPEeXTOMHHKa «OIpenenuTeNb Mapa3uToB MPECHOBOIHBIX PBIO (hayHbI
CCCP» [10-12]. B cBs13u ¢ Tem, YTO ONMPEAEIUTh TOYHOE KOJHUYECTBO MPOCTEHIINX TOTO HIIH
WHOTO BHJIa B OpraHu3Me PhIObI BU3YAIbHO OBLIO HEBO3MOXKHO, JUISI TUX MAapPa3uTOB MPUBOIUTCS
TOJBKO MHTEHCUBHOCTH HHBA3HH.

bionoziuni nayxu
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Jis  OOBEKTUBHOW OIIGHKH CXOJCTBA U pa3lMyMii, BBIIBICHHBIX B MapazutodayHe
NIBYX BUJIOB Kedanet, BoUCIsUIM  KodhdumueHnTsl  obmHOCTH  dayH 1o dopmyne
Yekanosckoro-Copencena [8, 9]:

2C
A+B

X = 100%

rae: K — koadduuueHT cxoxectu; A — 4uCIIO BUAOB B mapazutodayHe cUHTUISA; B — uducio
BUJIOB B napazurodayHe ocrpoHoca; C — 4uciio BUJOB, OOMUX AJIs apa3uTodayHbl CHHTHIS U
octpoHoca. Pe3ynbTat BoipaskeH B nporeHTax (%).

PE3YJIbTATBI U UX OBCYKJAEHUE

B pesynbrare mpoBeneHHOrO HCCIEOBaHUs BbIsiBIEHa NapasutodayHa kedaseil akBaTopuu
AOIIEPOHCKOTO MPUOPEKBS, YTO MO3BOJIMIIO MTPOBECTH €€ SKOJIOTUIECKUNA aHATTU3.

Knacc KOKII NN

Cewmeiicteo EIMERIDAE Leger, 1911

Eimeria rehimae Ibrahimov, 1991

Cunonumsl: Eimeria sp. Mikailov, 1958; Eimeria sp. Gazimagomedov, 1970
Xo3zsesa: cuHrib (6,5%), octponoc (4,1%).

Jlokanu3anuus: CTEHKU KHUILIEYHUKA.

Mopckoii napa3uTt, KoTopblii onucan u3 Kacnuiickoro mopsi. OTmMeueH ToibKo y Kedaeit u, mo-
BUJIUMOMY, SIBIISICTCS CICU(PUYHBIM napa3uToM 3Tux psio [13, 14]. Kedanu 3acennnu Kacnuii B
pe3ynbTaTe X UHTPOIYKIIMH U3 YEPHOMOPCKO-a30BCKOT0 0acceifHa, mo3ToMy JJOTHYHO ObLIO Obl
OHUaTh OOHApyKEHHE 3TOro MapasuTa M Ha pPOJUHE JaHHBIX pbI0. OJIHAKO 3TOro MoKa He
IIPOU3O0IILIO.

Knacc MUKCOCITOPU NN

Cemeiicteo MYXOSOMATIDAE Poche, 1913
Myxosoma branchiale (Markewitch, 1932)
Xozsiera: cunrmib (10,9%), ocrponoc (12,3%).
Jlokanuzanus: »aOpbl, MOYKH.

OTOT mapa3uT OoJIbIlIe XapakTEepeH i KapmoBbIX pbIO, ocoOeHHO ycaueh. OgHAKO
B KacniniickoMm Mope oH 3apaxkaer u kedaneil. Bcrpedaercs kak B COJOHOBAThIX, TaK U
B IIPCCHBIX BOJAX.

CemeiictBo MYXOBOLIDAE Thelohan. 1892
Myxobolus exiguus Thelohan, 1895

Xozsea: cunruisb (13,0%), octponoc (8,2%).
Jlokanuzanus: »aopbl, MOYKH.

[Mapa3ut kapmoBbix pb10. OONagas 3HAYUTENTHHOM HBPUTATUHHOCTHIO, 3apakaeT pbhIO U
B COJIOHOBATHIX BoJax Kacnmuiickoro Mops.

Trichodina jadranica Raabe, 1958
XozsieBa: cunarmib (13,2%), octponoc (8,2%).

Jlokanu3anus: xaOpbl, MOBEPXHOCTD TeJa U TUIABHUKOB.
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Kiiace MOHOI'EHEUA

Cemeiicteo ANCYROCEPHALIDAE Bychowky, 1937

Ligophorus heteronchus Euzet et Suriane, 1977

XozsmH: octpoHoc (20,4%; 1-12 5k3.).

Jlokanuzanus: >xabepHbIe JETECTKH.

CrenuduuHbIil MapasuT OCTPOHOCA, TUITUYHO MOPCKOM BH/I.

L. szidati Euzet et Suriane, 1977

Xo3suH: cuHruib (23,4%; 1-26 3k3.).

Jlokanu3anus: xaOepHbIC JICTIECTKH.

CreunuyHbIi TApPa3UT CUHTHIISA, TAITHYHO MOPCKOM BH/I.

L. vanbenedenyi (Porona et Perugia, 1890)

X0351H (3KCTEHCUBHOCTh HHBA3WU; MHTEHCUBHOCTh MHBA3UM): cCMHTWIb (17,9%; 2-14 3K3.)
Jlokanu3anus: xaOepHbIC JICTIECTKH.

CreunduyHblii Tapa3uT CUHTHIISA, TAITHYHO MOPCKOM BH/I.

Knacc TPEMATO/bI

Cemetictso HAPLOPORIDAE Nicoll, 1914

Saccocoelium obesum Loss, 1902

Xo3zsesa: cuHruib (21,7%; 2-12 5k3.), octpoHoc (26,5%; 1-14 3k3.).
Jlokanu3anys: KHIIEYHYK.

[TapasuTupyet B KullleuHrKe Kedasei, Mpu HHTPOAYKIIMU KOTOPHIX U ObLT 3aHeceH B Kacnuii u3
UepnoMmopcko-A3oBckoro OacceitHa. [lo-Buammomy, 3apakaeT pbl0 B COJIOHOBATOBOJIHBIX
paiioHax, HO 3aHOCHUTCS U B ONIPECHEHHBIE PalOHbI CHHTUJIEM, KOTOPBIN U3 IBYX 00CIIET0BaHHBIX
HaMU BUJOB KedaJiell SBISETCS] CPaBHUTEIBHO 3BPUTAIIMHHBIM.

S. tensum Loss, 1902
Xo3zsesa: cuHrHIb (23,9%; 1-9 7k3.), octponoc (18,4%; 1-7 3k3.)
Jlokanuzanus: KUIIeYHUK.

[TapasuTupyert B kuieuHrKe Kedasei, mpu HHTPOAYKLMU KOTOPBIX U OblI 3aHeceH B Kacnuii u3
Yepromopcko-A3oBckoro OacceiiHa. [lo-BuaumoMy, 3apakaeT pbel0 B COJOHOBATOBOJIHBIX
palioHax, HO 3aHOCUTCSI CUHTHJIEM U B OIIPECHEHHBIE.

Dicrogaster contracta Loss, 1902
Xo3sseBa: cuaTHIb (21,7%; 1-8 2K3.), octponoc (16,3%; 1-6 3k3.)
Jlokanu3amys: KHIIEYHUK.

[TapasuTupyet B KullleuHUKe Kedaseid, Mpu HHTPOAYKIIMU KOTOPBIX U ObLT 3aHeceH B Kacnuii u3
UepnoMmopcko-A3oBckoro OacceitHa. [lo-Buammomy, 3apakaeT pbl0 B COJIOHOBATOBOJIHBIX
pailioHaxX, HO 3aHOCUTCSI CHHTHJIEM U B ONPECHEHHBIE.

Cewmeticteo FELLODISTOMATIDAE Nicoll, 1913
Pronoprymna ventricosa (Rudolphi, 1819)

Cunonumsr: Pentagramma symmetricum Chulkova, 1939; Pseudopentagramma symmetricum
(Chulkova, 1939); Orientophorus caspialosae Kurotschkin, 1964

Xozsesa: cunrmib (17,4%; 2-9 ax3.), octponoc (22,5%; 3-14 3k3.)
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HOKaJII/ISaI_II/IHZ JKCITYOOK, KHIIICYHUK.

CewmetiictBo DIPLOSTOMATIDAE Poirier, 1896
Diplostomum chromatophorum (Brown, 1931)
Xo3zstuH: cuHruib (8,7%; 1-4 7k3.).
HOKaJII/IBaI_II/Iﬂi XPYCTAJIMKHU TJ1a3.

Tunmmuao HpCCHOBOI[HBIfI BHU. CuHrune Mor 3apa3uThbCiad UM BO BPEMs JaXC KPAaTKOBPECMCHHOI'O
Hpe6BIBaHI/I${ B IIPCCHBIX BOJAx.

D. paraspathaceum Schigin, 1965
Xo3zstuH: cuHruib (8,7%; 1-2 7k3.).
Jlokanu3anus: XpyCTalIuKH Ii1a3.
Tylodelphys clavata (Nordmann, 1832)
Xo3zstuH: cuHTIIb (4,4%); 2 9K3.).
.HOKa.HI/ISaIII/IﬂI CTCKJIOBHIHOC TCJIO I'J1as.

Mertanepkapuy JIOKaJU3ylOTCd B CTEKJIOBUIHOM TeJ€ IJIa3 Pa3jIMUHbIX pbIO; B3pocible — B
KHIICYHHUKE I'OJICHACTBIX U AHCBHBIX XUIIHBIX IITUI], PCKE I'YCUHBIX U ITOTaHOK. I/IHBa31/1pyeT pI)I6
B IPECHBIX BOJAX, HO OyJy4M SHAONAPA3UTOM, JIETKO 3aHOCUTCS 3apaXK€HHBIMU pbl0aMU U B
COJIOHOBATOBO/IHBIE PAWOHBI.

Cemeticteo HETEROPHYIDAE Odhner, 1914

Ascocotyle coleostoma L00ss,1896

Xo3zseBa: cuHTHIb (5,4%); 1-2 9K3.), octpoHoc (2,3%; 1 9K3.).
Jlokanuzanus: »aOpsl, cepre.

Kimacc KPYTJIBIE HEPBU

CemeiictBo DIOCTOPHIMIDAE Railliet, 1915

Eustrongylides excisus Jagerskiold, 19 09

Xo3zsesa: cuaruisb (15,2%; 1-10 sk3.), octponoc (4,0%; 1-5 2x3.).
Jlokanu3anus: moJIoCTh Tela.

JInunHKM OOWTAIOT B TOJOCTH Tella PA3TUYHBIX PBIO, B3POCIBIE YEPBH — Mapa3UThl CTEHOK
XKelly/ika 0akjaHOB; MEpBbIE MPOMEKYTOUHBIE X035i€Ba 3TOr0 Mapa3uTa — OJIMIOXEThl. 3apakaeT
PBIO B TIPECHOI BOJIE, HO YAaCTO 3aHOCUTCS M B COJIOHOBATHIE BOJIBI.

CemeiictBo ANISAKIDAE Skrjabin et Karokhin, 1945
Contracaecum microcephalum (Rudolphi, 1819)
Xo3zsuH: cuHrmb (2,2%; 1 3K3.).

Jlokanuzanus: cepo3HbIi MOKPOB KUIICYHHKA.

JIMYMHKY JOKAIM3YIOTCS HA CEPO3HBIX MOKPOBAX BHYTPEHHUX OPraHOB KAPIOBBIX, OKYHEBBIX U
IIYKOBBIX PbIO; NEpBbIe MPOMEXKYTOUHBIE X035i€Ba — BECIIOHOTHE PauyKH, pe3epByapHbIe X03s51€Ba
— BOJHBIE JIMYMHKU CTPEKO3, PYYEHMHHKOB U JBYKPBUIbIX, a TaKK€ pa3JIU4HbIE pPBHIOBL,
OKOHYATeNIbHbIE XO035ieBa — IAIUIM, KBakBbl M OakjaHbl. TUIIMYHO NPECHOBOJHBIA Mapasur,
KOTOPBIM B OPraHU3ME XO0351€B 3aHOCUTCS U B COJIOHOBATOBOHBIE palioHbl Kacnuiickoro Mopsi.

C. spiculigerum (Rudolphi, 1809)

Xo3sauH: cuHrugb (2,2%; 1 3K3.).
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J'onanmaumlz CTCHKAa KUIIICYHHKA.

Jlokanu3yeTcsi B CTEHKaX BHYTPEHHUX OPraHOB Pa3JIMYHBIX PbIO; IMEpPBbIE MPOMEXKYTOUHbBIC
X0351€Ba — BECJTIOHOTHE PAYKH, BTOPBIC — JIMYUHKH CTPEKO3 U PA3IMYHBIC PBHIOBI, pe3epByapHbIC
X035ieBa — paszNu4Hble PBIObI, Ae(PUHUTHBHBIE — OaKJaHBL, peXEe — YAWKOBbIE U TOJICHACTHIC
ntuubl. [IpecHOBOAHBINM Tapa3uT, B OpraHU3ME XO035€B 3aHOCUTCSI MU B COJIOHOBATOBOJHBIC
paiionsl Kacniniickoro mops.

Kiace CKPEBHU

Cemeiictso POLYMORPHIDAE Meyer, 1931

Corynosoma capsicum Golvan et Mokhayer, 1973

Xo3zsesa: cuaruib (39,1%; 2-11 3k3.), octponoc (48,9%; 5-23 3k3.).
Jlokanu3anus: CTEHKH MOJIOCTH Tela, KUIIEYHUKA U BHYTPEHHUX OPTraHOB.

[lepBbie mpoMeKyTOUHBIE XO035€Ba ITOrO MapasuTa — MOpCKHUe OOKoIIaBel poja Pontoporeia,
BTOpBIE IPOMEKYTOUHBIE X035€Ba — pa3IMYHbIC PHIOBI, Ae(PUHUTHBHBIC X035€Ba — KACITUHCKHUMA
TIOJICHB, PEIKO — PHIOOSTHBIC ITHIIBI.

TunuuHo Mopckoil mapasur, 3apaXkarollMii ppl0 B COJOHOBATBIX BOJAX, B OPraHU3ME XO3sIE€B
4acTO 3aHOCHUTCS U B ONIPECHEHHBIE palioHbl Kacnuiickoro Mops.

Kak BUIHO W3 TPHUBEICHHOTO BHIIIE TAKCOHOMHYECKOTO 0030pa, Yy IBYX BHIOB Kedaiei,
UCClIeIoOBaHHbIX HaMu B AOmiepoHckoM npubpexbse Kacnuiickoro mopsi, ooHapyxeno 19 Bunos
MapasuToB, OTHOCAIMXCS K 6 kiaccam 11 cemeiictBam u 14 ponmam. V3 Hux xokmumusi Eimeria
rehimae, monorenen Ligophorus heteronchus, L.szidati u L.vanbenedenyi, tpemaros
Saccocoelium obesum, S.tensum wu Dicrogaster contracta sBisitoTcs —crienU(MUYHBIMU
napasutamu kedaneii, mpudem L. heteronchus sctpeuaercst Tonmbko y octpoHoca, a L. szidati u
L. vanbenedenyi — Ttompko y cunHrmis. Jlons crnenuuuHBIX Mapa3uToB Kedaned B
napazurodayne 3TUX pbld cocraBisier 36,8% , Bce monoOHbIe BUABI 3aHeceHbl B Kacnmiickoe
MOpE U3 YEPHOMOPCKO-a30BCKOT0 OacceifHa Mpu UHTPOIYKIIUU CBOUX XO035€B.

B mapasurodayne kedaneit 8 mopckux (Eimeria rehimae, Ligophorus heteronchus, L. szidati,
L. vanbenedenyi, Saccocoelium obesum, S.tensum Dicrogaster contracta, Pronoprymna
ventricosa, Corynosoma capsicum) u 6 mnpecHoBoxubix (Diplostomum chromatophorum,
D. paraspathaceum,  Tylodelphys clavata, Eustrongylides excisus,  Contracaecum
microcephalum, C. spiculigerum) Bumos. Ocranshbie 4 Buaa (Myxosoma branchiale, Myxobolus
exiguus, Trichodina jadranica, Ascocotyle coleostoma), Oymyun 3BpHUTraIMHHBIMH, CIOCOOHBI
3apaxaTb pBI6 KakK B HpeCHOﬁ, TaKk U COJIOHOBaTOU BOJC. Ecmu MOPCKHUC H SBPUTAJIMHHBIC
Mapa3uThl 3apETUCTPUPOBAHBI y O0OMX BHJIOB Kedayieil, TO TUIMUYHO TPECHOBOJHBIEC BHJIBI
Haﬁ[[eHBI TOJIBKO Yy CHUHIWJIA, KOTOpBIﬁ, B OTJIMYHUC OT OCTPOHOCA, MHOI'Ja 3aXOAWUT B CHUJIBHO
ONpECHEHHbIE pailoHbl Kacrus.

[Ipu cpaBHeHUM mapa3uTodayH CHHTHIS U OCTPOHOCA BBISBISIETCS MX 3HAYUTEIBHOE CXOJCTBO
(73,3% mo Yekanockomy-CepeHcoHy). OHAKO B HUX 3aMEUAIOTCS M CYIIECTBEHHBIC Pa3TUYHSI.
Tak, y cunrmna napasurodayna (18 BumoB), Ooraue yem y octpoHoca (12 Bunos). Ilepsbrii
3apakeH BCEMM BHJaMHU, OOHApYXEHHBIMU y BTOPOTO, 3a MCKIIOUEHHEM CHEIU(PUIHON TOJIBKO
st octpoHoca MoHorenen Ligophorus heteronchus. Kpome toro, y cuHrmns B HeOOJBIIOM
KOJIMUYECTBE 3apErUCTPUPOBAHO TAKKE 5 TUIIMYHO MPECHOBOAHBIX BUI0B, KOTOPBIE HE 3apa)aroT
OCTPOHOCA, TaK KaK TOT HE 3aXOJUT B IPECHBIE BOJIBI.

Cpenn oOHApy:KEHHBIX HAMH Iapa3suToB 6 BHAOB, OTHOCAmUXCsA K poaam Diplostomum,
Tylodelphys, Eustrongylides u Contracaecum, SBISIOTCS BO30YIUTENsIMU 3a00JI€BaHMIA
pui6 [15]. OnHako, Oyayun MpecHOBOAHBIMH (hOpMaMH, OHM OYEHb CIab0 3apakaroT Kedaew,
MO3TOMY HE MPEICTABIISIFOT IS HUX OMACHOCTH.
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IlepcniekTHBOM MaNbHEHUINIUX WCCIECAOBAHUN SBIIAIOTCSA IApPa3UTOJIOTMYECKOE MCCIECI0BAaHUE
kedaneit B aApyrux paitioHax Kacnuiickoro wMopsi, Oonee riay0okoe wu3ydeHue wmopdo-
OMOJIOTUYECKUX  OCOOCHHOCTEH  Crenu(UYEecCKuX BUAOB TMApa3uTOB M 3aBHCUMOCTH
MHBa3UPOBAHHOCTHU Kedaseil oT Bo3aeicTBUS (PaKTOPOB OKPYIKAIOIIEH Cpebl.

BbIBO/IbI

1. B pesynbrare ucciaenoBanuii, npoBeneHHbIX Hamu 2004-2014 rr., B pa3IMYHBIX y4acTKax
npubpexpst AOIIEpOHCKOro moiyocTpoBa Kacmuiickoro Mopst y IBYX BHUAOB Kedaiei
oTMeueHo 19 BuaoB mapasuToB, oTHOcsHMxca K 6 kinaccam 11 cemelictBam u 14 pomam.
W3 vux 7 BuaoB 3aHeceHHbIX B Kacnwmiickoe Mope U3 4epHOMOPCKO-a30BCKOro Oacceiina,
ABIIAIOTCA Crienu(UYHBIMU NTapa3UTaMu Kedaiei.

2. B mapasurodayne kedaineiri 8 Mopckux u 6 mpecHOBOAHBIX BHIOB. OcranbHble 4 BHIA,
OyZnyud SBpHTaIMHHBIMHU, CIIOCOOHBI 3apa)kaTh PbI0 Kak B TPECHOW, TaK M COJOHOBATON
Bosme. Ecnm Mopckue W 3BpUTIMHHBIE MApa3sHThl 3apETUCTPUPOBAHBI y 00OMX BHUIOB
Kedasieif, TO TUIMYHO TPECHOBOAHBIC BUABI HAaWJEHBI TOJBKO y CHUHTWIISA, KOTOPBIH, B
OTJIIMYHUE OT OCTPOHOCA, HHOT/Ia 3aXOIUT B CHIIBHO OTPECHEHHBIE paiioHbl Kacmusi.

3. Ilpm cpaBHeHMEM mapa3uToGayH CUHTHIS M OCTPOHOCA BBIBISICTCS WX 3HAYUTEIHHOC
cxoactBo (73,3% mno UYekanoBckomy-CepeHcony). OnHako B HUX HaOMIOJAlOTCS U
CyllecTBeHHble pasznuuus. Tak, y cunruwis napasurodayna (18 Bugos), Ooraue uem y
octponoca (12 BunoB). IlepBblii 3apakeH BceMu BUIaMH, OOHAPYKEHHBIMU Yy BTOpPOTO, 3a
UCKJTFOUCHHEM CIeln(UIHON TOJIBKO JJIs ocTpoHOca MoHoreHneu Ligophorus heteronchus.
Kpome Toro, y cuHruias B HEOOJIBIIOM KOJIMYECTBE 3aPETUCTPUPOBAHO TAKKE 5 THIIMYHO
MIPECHOBOJIHBIX BHJIOB, KOTOpBIE HE 3apa)xal0T OCTPOHOCA, TaK KaK TOT HE 3aXOJUT B
MIPECHBIE BOIBI.

4. Cpenu oOHApyXEHHBIX HAMH Mapa3uTOB 6 BHAOB, OTHOCSMMXCS K pomam Diplostomum,
Tylodelphys, Eustrongylides u Contracaecum, siByisitoTCst BO30YAUTEIAME 3200 I€BaHHIA PHIO.
Opnako, OHM OYeHb clabo 3apakaloT Kedayled W MO3TOMY HE NPEACTABISIIOT IS HUX
OIAaCHOCTH.
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PO3ALJ III. @I310J101I'IA JIIOAUHU TA TBAPUH

YK 599.323:591.32:595.143

MOPOOMETPUYHI IIOKAZHUKHA TIJIA LIIYPIB
HA PAHHIX ETAITAX IOCTEMBPIOHAJIBHOT'O PO3BUTKY
HA ®OHI BIVIUBY AHTUI'EHIB COJIbOBOI'O EKCTPAKTY
MEJIUYHOI II’SIBKA B IEPEJIEMBPIOHAJIBHUI
I EMBPIOHAJIbHUI MEPIOAU PO3BUTKY

AwminoB P.®., ®posnos O.K., Degoros €.P., "Makeesa JI.B.

3anopizbkuti HayioHaNbHUL YHI8epcUmem
69600, Ykpaina, 3anopiscorcs, eyn. Kykoscvkozo, 66
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69035, Vkpaina, 3anopiscocs, np.Masaxoscvrkozo, 26
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HocmimpkyBaBcs TPUILTL caMmMOK IIypiB y nuHaminmi. CaMKaM BHYTPIIIHBOYEPEBUHHO BBOIFUTHCS
AQHTUTEHHW COJBOBOIO €KCTPaKTy MeIuuHOl m'sBkW. [licias Hapo/PKEHHsS NPUILIONY HPOBOIUIUCS
JOCITiDKeHHS] MOp(GOMETPUYHMX ITOKAa3HUKIB Tijla (Bara Tijia, AOBXWHA Tina (Ha3oaHaJbHA JIOBXKUHA),
OKpPYXHICTh TPYIOHOI KJIITKM Ta OKPYXXHICTh JKMBOTA) MPHIUIOAY Ta IMYHOI€HHHMX OpraHiB Ha
1,15,30,45,60 noOy. [lpumion nopiBHIOBaiM 3 KOHTposieM (iHTakT). I3 mepiroi moOu mpurLtin, sKuit
Ii/1JaBaBCs BIUIMBY aHTHI'CHIB COJIBOBOTO €KCTPAKTy MEIUYHOI I1’SBKH, BiJIPi3HSBCS 301JIBLICHHIM YCiX
MOp(HOMETPUYHUX TOKA3HUKIB Tijia, 10 BKAa3ye€ HA MO3UTUBHUI BIUIMB Bia i OGIOJOriYHO aKTHBHHUX
PEYOBHH METUYHOI 11" IBKH.
Krouosi crosa: mopgomempuuni noxazuuxu mina, 0i10102i4HO AKMUBHI PeYOBUHU, MEOUYHA N 'S6Kd.

AmuHoB P.®., ®ponos A.K., ®enotos E.P., "Maxeesa J1.B. MOPOOMETPUUYECKUE I[TOKA3ATEJIU
TEJIA KPBIC HA PAHHHX O3TAIIAX ITOCTOMBPUOHAJIBHOT'O PA3BUTHUA HA @®OHE
BJIMSIHUS ~ AHTUTEHOB  COJIEBOTO  DKCTPAKTA  MEJUIIMHCKOM  ITUABKU
B [IPEJISMBPUOHAJIBHBIM Y DMBPUOHAJIBHBIN TIEPUOJIbI PASBUTHSA / 3amopoxckmuii
HAIMOHANBHEIA yHEBepcHTeT, 69600, Vkpanmma, 3amopoxkbe, yi. JKykoBckoro, 66; ‘3amopockuii
MEeIMIUHCKUH yHUBepcuTeT, 69035, Ykpauna, 3anopoxse, Ip. MaskoBckoro, 26
HccrnepoBancs MpUILIOA KpbIC caMOK B auHamuke. CaMKaM BHYTPHOPIOIIMHHO BBOAMIIMCH aHTHTCHBI
COJIGBOTO DKCTPAKTa MEAMIMHCKON musBKHU. [lociie pokaeHus: MpUIuioa MPOBOAMINCH HUCCIETOBAHUS
Mop(hoMeTpUIEeCKHX TIOKa3areneil Tena (Bec Tesa, AJMHA Tena (Ha30aHAJIbHAS [UIMHA), OKPY>KHOCTH
IPYIHOM KIIETKH M OKPY>KHOCTb JKMBOTA) IPHUILIOA M MMYHOTEHHBIX opraHoB Ha 1, 15, 30, 45, 60 cytku.
[Mpunnon cpaBHuBanmu ¢ KoHTpodeM (uMHTaKT). C IEepBBIX CYTOK NPHILION, KOTODBIM ITOABEprajics
BIMSHHUIO AHTUTEHOB COJIEBOTO O3KCTPAKTa MEIMIMHCKOM MHUSIBKH, OTJIMYAJICS YBEJIMYCHHEM BCEX
MOpP(OMETPUYECKHX MOKa3aTeJed Tela, 4TO YKa3blBaeT Ha IIOJIOKUTENBHOE BIMSHHE OT JCHCTBUS
OMOJIOTMYECKH aKTHBHBIX BEIIECTB MEIUIIMHCKOM MHUSIBKH.

Kniouegvie cnosa: mopgpomempuueckue nokazamenu mena, Ouoio2uvecky akmueHvle eujecmed, MeOUYUHCKas

nusasKa.

Aminov R.F., Frolov AK., Fedotov Ye.R.'Makyeyeva L.V. MORPHOMETRIC PARAMETERS
OF RATS’ BODIES AT EARLY STAGES OF POSTEMBRYONIC DEVELOPMENT UNDER
THE INFLUENCE ANTIGENS FROM SALINE EXTRACT OF THE MEDICINAL LEECH
IN PREEMBRYONIC AND EMBRYONIC PERIOD OF DEVELOPMENT / Zaporizhzhya National
University, 69600, Ukraine, Zaporizhzhya, Zhukovsky str. 66; *Zaporizhzhya State Medical University,
69035, Ukraine, Zaporizhzhya, Mayakovsky av. 26

Now, in most countries there are significant demographic changes especially in Ukraine. Reduction of
population growth, is a result of increasing rates of infertility of women, and increasing prematurity
pregnancy. Since ancient times rural healers had hirudotherapy methods with infertility. However,
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traditional medicine, unfortunately, a long time did not take into account these magnificent creatures
leeches. And only thankfully to Association of doctors hirudologists, which was established in 1997, have
been restored old methods and developed new technologies of hirudotherapy for infertility.

Hirudotherapy for infertility is mainly used in the solderings of fallopian tubes and the uterus pathology.
In addition, hirudotherapy for infertility involves the use of leeches at other acupuncture points of the
body. Leech bite irritates sensitive nerve and enhances blood circulation in the necessary organs. Also
recently more important than environmental factors became intrauterine infections, the number of which
is increasing recently.

Infection of the fetus during pregnancy in case of disturbances in the mother-placenta-fetus occur in
ascending or descending pathways. Hirudotherapy is an active anti-inflammatory agent. Components of
the medicinal leech salicary glands’ secret enhance immunity and organism resistance. Improves blood
flow in the microcirculation, accelerates lymph flow. Reduces inflammatory edema, improves the outflow
of pus. Improves patient well-being. Hirudotherapy has an anti-hypoxic action, that increases the
percentage of survival in conditions of low oxygen (hypoxia), which is important for gestation during
pregnancy complicated by a number of pathological processes. Most researchers write about the positive
impact of hirudotherapy in infertility and pregnancy prematurity, but experimental studies of the offspring
in the early stages of ontogeny are not provided.

The purpose of our study was the to investigate morphometric parameters of rats’ bodies in the early
stages of postembryonic development under the influence of biologically active substances of the
medicinal leech during preembryonic and embryonic periods of development.

The object of the study was the offspring of Wistar female rats, which received before and after mating
intraabdomenally antigens that were administered from saline extract of the medicinal leech. The animals
were kept in vivarium conditions on a standard diet in individual cages. In total, the experiment used 32
Wistar offsprings of female rats with half of them intact. All animals were measured under anesthesia and
decapitated for other research. Measured morphometric parameters of the offspring body (body weight,
body length (nasoanal length), circumference of chest and abdominal circumference) and immunogenic
organs at 1, 15, 30, 45, 60 day . Compared the data of offspring to the control (intact). Statistical analysis
of the results was performed by calculating the arithmetic mean, error of arithmetic mean, standard
deviation using software SPSS v.21,0 and Microsoft Office Excel 2010. Probability of differences
between averages were evaluated by Student’s criteria. Differences considered significant at P < 0,05 In
the study of morphometric parameters of the offspring body from the first day, which were exposed to
antigens from saline extract of the medicinal leech in different preembryonic and embryonic periods of
development were different from control by increase of all parameters, but statistically the difference was
in increase of body length . On the third day was also growth in all indicators of the body. Especially
increased the indicators displayed on the fourteenth day and statistically on three indicators: weight,
circumference of chest and abdominal circumference.

The growth performance since the first day shows a positive effect of biologically active substances of the
medicinal leech on morphometric parameters of the body.

As a result of our research was found of the positive impact of antigens salt extract of the medicinal leech
on the body morphometric parameters in rats from the first days of early stages of postembryonic
development.

Key words: morphometric parameters of the body, bioactive substances, medical leech.

BCTYII

3apa3 y OUIBIIOCTI KpaiH CBITY CIIOCTEPIralOThCA 3HAYHI JemorpadidHi 3MIHH, OCOOJHMBO
B YKpaiHi, — 3HWKEHHS MPUPOCTY HACENIEHHS BHACTIJOK 30UIBIIEHHS MPUPOCTY OE3ILTIIHOCTI
KIHOK, a TaK0X 30UIBIIEHHS HEJOHOIICHOCTI BariTHOCTi. bijblie THcAYl POKIB TOMY 3€MChKI
inuTeni BonoAim Mmeronamu ripyaoteparii (I'T) mpu 6e3mnigai. OnHak TpaauiliiiHa MEAUINHA,
Ha ’Kalib, JIOBIUi yac He Opasia 10 yBaru BiaacTuBOCTI MeauuHux 1’ sBok (MII). I Tineku micns
ctBopeHHss B 1997 pomi acomiarii JikapiB-TipyZoJoriB Oyiu BiJHOBJEHI cTapi METOIu 1
po3pobiieno HoBi TexHouorii I'T npu 6e3mminai. I'T npu 6e3mmiiai 3acTOCOBY€EThCS B OCHOBHOMY
NpU craiikax MaTKoBHX TpyO 1 matosorii B Matmi [1].

Kpim toro, I'T npu 6e3mmigai nepeﬂ6aqa€ 3aCTOCYBAHHS I1°SIBOK 1 Ha 1HII aKyMyHKTYPHI TOUYKH
opratizmy [2]. [Ipu poMy yKyc I’SIBKM TOAPA3HIOE YYTJIMBI HEPBOBI CKOPOYCHHS 1 CIIpHUSE
MIOCUJIEHHIO KpPOBOOOIrY B HEOOX1JIHOMY Oprasi, Taky All0 CIPUYUHSIOTH O10JOTIYHO AaKTUBHI
peuoBuan MII mpu I'T. OcranHiM uYacoM, OkpiM (akTOpiB 30BHIIIHBOIO CEpEJOBHINA, BCE
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OUTBIIOr0 3HA4YeHHA HAaOyBalOTh BHYTPIIIHHOYTPOOHI iH(EKIi, KUIBKICTh SKHUX 3pOCTae.
[HdikyBaHHS IJI0/1a MM Yac BAriTHOCTI Yy BUITAJIKy BUHUKHEHHS MOPYIICHb y CHCTEMI MaTH-
TUTALEHTA-TUTI BiZOyBalOThCS BUCXITHUM a00 CIIaJHUM HUISIXaMU.

I'T € aktuBHMM mnpotu3anaabHuM 3acoOom [3]. KommonenTn cekpery ciamnHHuX 3aim03 MII
HiABUINYIOTH IMYHITET 1 omipHicTh opraizmy. [lominmryerbcss KpoBOOOIr y cuCTeMi
MIKPOLIMPKYJIAIIi, MPUCKOPIOEThC  JTIMPOTOK [4]. 3MEHIIYIOThCS  3amaibHI  HAOPSKH,
MOJIIIIITYETHCS BIATIK THIHHOTO BMicTy. [lomininyeThcst caMonouyTTsi XBoporo [5-8].

I'T Mae aHTUTIOKCHYHY [Iif0, TOOTO IMiABHIILYE MPOICHT BI)KUBAHHS B YMOBAaX HU3BKOTO BMICTY
KHUCHIO (TIMOKCif), IO € BaJIMBUM YHHHUKOM IS BHHOINYBAaHHS IUIOAY INPH BariTHOCTI,
YCKIIaTHEHOT HU3KOIO IMATOJIOTIYHUX TPOLECiB. Y HAll 4ac IIMPOKO 3aCTOCOBYIOTHCS METOH,
CIpSIMOBAaHI Ha YCYHEHHS IMYHHUX MOpYHICHb (IMyHOMOZYJIIOIO4a ab0 iIMyHOKOPHTIYyIOuYa
teparis) [9; 10], Takoro ai€r0 BOJOAIFOTH 1 Oiomoriuno axkTuBHI peuoBuHr MIT mpu I'T.
BinbmicTe AOCHIAHUKIB MUIIYTh NMPO MO3UTHBHUIN BIUIMB TipyaoTeparii mpu Oe3IIigHOCTI Ta
HEJIOHOIIICHOCTI  BariTHOCTi, ajieé pPe3yJbTaTiB EKCIEPHUMEHTAIBHUX JOCIHIIKEHb CaMoro
MPUIUIOAY Ha PAHHIX €Tarax OHTOT€HEe3Y HEe HaBOISTh.

HemonaBHo m’SBKM yCHIIIHO MOYaiM 3aCTOCOBYBAaTH y BETEpPHHApii s JTIKyBaHHA 0ararhox
3aXBOPIOBaHb TBAPHH, OCOOJIMBO cO0AK, KIilIOK i kKoHei [11]. Byno BcTaHOBJIEHO ONTHMANBHI Ta
IUTOTOKCHYHI KoHIeHTpamii antureHiB (Al) MII mns daroumrapHoi peakiii HeHTpodiTiB i
PEaKTUBHOCTI JIiMOIMTIB y Moaunu [12]. ¥ HaykoBiii JiTepaTypi MpaKTHYHO BiJCYTHI poOOTH,
y SKUX OU BUBYaIM MOPHOMETPUYHI MOKA3HUKHU TijIa Ta OPraHiB iIMyHHOI CUCTEMH 1, 30KpeMa,
Cene3iHKW 1 TUMYyCy B JMHAMIllli IOCTHATAJIBHOTO OHTOTE€HE3y B yMOBax Jii Ha oOpraHizMm
IMyHOMOZIYJIATOPIB Ta IMyHOCTUMYJISITOPIB HOBOT'O MOKOJTIHHS.

Mertoro Hamoi poOOTH CTao JOCTIKEHHS MOP(OMETPUYHHX MOKA3HHUKIB TiJIa IIypiB HA PaHHIX
eTamax MOCTeMOPIOHATBHOIO PO3BUTKY Ha (OHI BIUIMBY O10JOTIYHO AKTUBHHUX PEYOBHH
MEINYHOI 11’ IBKU B NIepeieMOpioHaTbHUM 1 eMOpIOHaIbHUI MEepioid PO3BUTKY.

MATEPIAJIM TA METOJU JOCJI’)KEHDb

JlociipkeHHsT TMPOBOJWINCS B HaBYAJIbHO-HAYKOBO-IOCHIAHIN sa0oparopii KIITHHHOI Ta
opradizMeHoi 0610TexHojorii 3amopi3bKOro HalllOHaJIBHOTO YHIBEpcUTETy (3aB. jal. A-p Men.
Hayk, npod. ®posos O. K.). O6’exkToM goCiiKeHHss OyB TPHUILTL caMoK IypiB Jtinii Wistar,
SAKMM JO0 1 TicCls CHapioBaHHA BBOJWINCSA BHYTPIIIHbOYEPEBUMHHO AHTUIE€HH COJIBOBOTO
eKCTPaKTy MEIMYHOI I’ SIBKH, OTpUMaHi MetonoM [13].

Jlo3yBaHHS aHTUTEHIB COJBbOBOTO E€KCTPAKTy 3/iMCHIOBAIM 3a BMICTOM OijKa (BHU3HAYaIM 3a
Jloypi). TBapuH po3mOAUIAIM Ha TPU TPYIU: MEplia eKCIepUMEHTalbHa Ipyna TBapHUH IiJ
BIUIMBOM aHTHUTEHIB COJIbOBOI'O €KCTPAKTy MEIMUYHOI I’ sIBKM B KiJIbKOCTI 0,5 MiI (i3 po3paxyHKy
3 MKT/Tp. MacH TBapWHM); Ipyra iHTaKTHA rPpyIla TBapuH 0e3 BTpy4YaHb, TPETS KOHTPOJIbHA IpyIia
TBapuH, SIKUM BHYTPIIIHbOYEPEBHUHHO BBOJIUBCS (i310JOTIYHUNA po3uMH y po3mipi 0,5 mi.
ExcriepMeHTanbHl  JOCHIPKEHHSI BHMKOHAaHI 3 JOTPUMAHHAM MDKHApOJHUX TPUHIUIIB
€Bporneiicbkoi KOHBEHIIT PO 3aXUCT XpeOETHUX TBAPUH, 1110 BUKOPUCTOBYIOTHCS JUISL JOCIITHUX
Ta IHIIMX HAYKOBHX IiJIeH, 3rigHo 3 3akoHoM Ykpainu Bix 21.02.2006 Ne 3447-1V «IIpo 3axuct
TBapUH BiJ dKOPCTOKOTO MOBO/KEHHS» Ta 3T1IHO 3 €THYHUMH HOPMaMH 1 MpaBWJIaMU poOOTH 3
nabopaTopHUMM TBapuHaMH. TBapuH yTpUMyBalM B YMOBax BIBapil0 Ha CTaHIAPTHOMY
Xap4yoBOMY pallioHi B IHIAMBIAYAIbHUX KIIITKaX.

Ycboro B ekcriepuMeHTi Oyio Bukopuctano 105 mpurutoniB camok mrypis minii Wistar. Ycix
TBAapUH JEKaMiTyBadd MmiJ eQipHUM HApKO30M IIICIS BHUMIPIOBaHHS MOP(QOMETPUUHUX
MOKAa3HUKIB TiNa (Bara Tija, JOBXHMHA Tijla (HAa30aHAJIbHA JOBXHHA), JOBXKHHA XBOCTA,
OKpyxHicTh rpyaHoi kiiTku (OI) Ta okpyxkHicTh xuBota (OX)). ITicns nporo podmIM po3TUH
TBAapUHH Ta JOCIIKyBAIM MOP(POMETpHUYHI TMOKA3HWKH IMYHOTEHHUX OpTraHiB (CENe31HKH 1
TUMYCY): Macy, IIUPHUHY 1 TOBXUHY npurutony Ha 1,15,30,45,60 no0y.
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Tepminu mNpOBENEHHS EKCIIEPUMEHTY Oyiau o0paHi 3 ypaxyBaHHSIM 3arajlbHOBH3HAHOTO
MiIpO3aUTy BIKOBHX TmepioAiB y mrypiB. Tak, 1-5 mgo6a >KUTTS BiANOBiIAaE Mepiogy
HOBOHAPOKEHOCTI, 6-21 moba — migcocHomy mepioay, 22-50 moba — mepioay CTaHOBIICHHS
crareBoi 3pinocti, 1 HapemTi, 3 60 100u — mepiox craresoi 3pimocti [14]. KoHTponsHy rpymy
TBapuH 00 ’€IHATM 3 1HTAKTHOKO, TOMY IIO TICJIS JOCHIDKCHHS KOXHOI TpyNU TBapuH Oyiu
OTPUMaHI1 JaHHI, SIKI HE BIAPIZHSIUCSA CTATHCTHYHO. Y TOMAJBIINX JTOCIIDKEHHSX, MOPIBHIHO
3 eKCIIEPUMEHTAIILHOIO TPYIIOI0 BUKOPUCTOBYBAIH KOHTPOJIBHY TPYITY.

CratuctuuHy  OOpOoOKYy  pe3yibTaTiB  MPOBOAMIM  METOAOM  OOYHCICHHS  CEpeaHbOi
apuMeTHYHOT, MOMUJIKH CEpeHBOI apu(PMETUIHOT, CepEeAHHOTO KBAPATUIHOTO BIAXUIICHHS 32
JOIOMOTror0 KoM’ rorepaux mporpam SPSS v.21,0 i Microsoft Office Excel 2010. Biporigaicts
Bi/IMIHHOCTE MIX CEpEeJIHIMH BEIMYMHAMHU OlliHIOBaIM 3a kpurepiem Ct’ropeHrta. PizHuii
BBaXkasii JoctoBipHuMH nipu P < 0,05.

PE3YJBTATH TA IX OBTOBOPEHHSI

[Tpu gocnimxeHHI MOPPOMETPUYHUX TTOKA3HHUKIB TUJIa B IOCTIAl, MOYWHAIOUN 3 1 100U, MPUILIi,
SIKOMY BBOJIMJIUCSI BHYTPIIIHBOYCPEBUHHO AHTUTCHH COJIBOBOTO CKCTPAKTY MEIUYHOI I’ SIBKH, B
nepeneMOpioHaNbHUIM 1 eMOpIOHANBHUN MEpioau PO3BUTKY, BIAPIZHABCSA Bil KOHTPOIIO
30UTBIIEHHSM YCiX TOKa3HHUKIB, aji¢ CTaTUCTHYHO BIpOTiTHUM OYB HPUPICT TUTBKU JOBKUHH
tina. Ha 15 100y croctepiraerbes mpupicT YOTHPHOX MOKA3HMKIB: Maca Tija, 1oBxkuHa Tina, O
i OX, crarucruyno BiporizauM € mpupict macu Tina ta OI. Ha 30 moOy mpupict Bcix
MOKA3HUKIB TiJla, CTATUCTUYHO MPUPICT Macu Tina, aoBxkuHU xBocta, OI' 1 OX. Ha 45 noby
¢bikcyBaBcs MPHUPICT TPHOX MOKA3HUKIB TiNa: MacH Tina, AoBxkuHU XxBocTa 1 OX, Ha 60 100y —
MIPUPICT IBOX MOKA3HMKIB TiJIa: MacH 1 JOBKHHU Tia (Tadu. 1).

Tabmuus 1 — 3mian MOpGOMETPUIHHX IMOKA3HUKIB TiJIa MPUILIONY HIypiB, M+m

MopdomeTpryHi MNOKa3HUKHU Tija
[Tix BIIMBOM aHTUTEHIB MEIUYHOI 11’ IBKH, KonTpons,
n=35 n=70
< g ~
= ST O = - 0
= 5 KE | 2 Z 2 s sz | 2 >
= R O — ~ —
S g |=E| S| S| E 8|8 |°|°®
/m
= S = = =
1 6,33+ | 5,16+ | 1,78+ | 4,46+ | 4,75+ | 6,23+ 5+ 1,7+ | 4,43+ | 4,75+
0,25 0,2* 0,07 0,18 0,19 0,25 0,2 0,067 | 0,18 0,19
15 23,7+ | 8,51+ | 4,63+ | 7,51+ | 7,7 | 20,6+ | 8,35+ | 49+ | 6,76+ | 7,15+
0,95* | 0,34 0,18 0,3* 0,3 0,8 0,3 0,2 0,27 0,29
30 78,5+ | 13,5+ | 10,6+ | 9,16+ | 11,1+ | 57,5+ 13+ 8,9+ | 848+ | 9,84+
3,14* | 0,54 | 0,42* | 0,37* | 0,44* 2,3 0,51 0,36 0,34 0,39
45 88,74 | 14,9+ | 13,3+ | 9,5t | 11,9+ | 85,8+ 15+ 13+ 10,3+ | 11,2+
3,55 0,6 0,53 0,4 0,48 3,4 0,6 0,5 0,41 0,44
60 153+ | 16,5+ | 12,7+ | 11,3+ | 14,2+ | 143+ 16+ 14+ 12,1+ | 14,2+
6,1 0,7 0,5 | 0,45 | 0,57 5,7 0,7 0,57 0,48 0,57

IpumiTtka: * — MOKa3HHUKH, 110 JOCTOBIPHO BiPI3HAIOTHCS Big KOHTPOO ( p< 0,05).
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[Ipu mocnimkenHi MophoMETpUYHUX MOKA3HUKIB TiNa, mouynHatoun 3 1 go6wm, mig BrumBoM Al
MII nopiBHSIHO 3 KOHTPOJIEM CIIOCTEPIraeThCsl MPHUPICT MAaCH TUMYCY 1 IIUPUHU cele3inku. Ha
15 o0y CTaTUCTHYHO JOCTOBIPHHUN MPHUPICT TPHOX MOKA3HHKIB: JTOBXKUHH 1 IIMPUHU TUMYCA,
Macu cenesinku. Ha 30 100y nmpupicT Macu i UPUHU TUMYCa, MacH 1 UPUHU cee3inku. Ha 45
100y CTaTHCTUYHO JOCTOBIpHMH MpHpiCT 4 TMOKa3HUKIB: Macu THUMYyCa, Macu, IIUPHHU
1 nopxxkuHM cene3inkd. Ha 60 goOy mpupicT 5 MOKa3HMKIB, a CTaTUCTUYHO MAaCH, IIUPUHU 1
JIOBXXHHH TUMYCa, JOBXHHH CeJIe3iHKH (Ta0. 2).

[Tix ¢i3uIHEM PO3BUTKOM PO3YMIOTh TMHAMIYHHMNA TIpoLiec 3pocTaHHs ( 30UIbIICHHS JOBXHHH 1
MacH Tija, OKPEMHUX YacTUH Tijla) B Pi3HI mepiogu oHTOoreHezy. OCHOBHHMH MOKa3HHUKaMHU
(hi3UYHOTO PO3BUTKY € Maca TijIa, TOBKHHA Tijla, OKPYKHICTh )KUBOTA 1 TPYAHOI KIIITKU. 3arajioM
MOKAa3HUKK (PI3UYHOTO PO3BUTKY BIiJOOpaXaroTh (YHKUIOHAJBHUNA CTaH OpraHisMy 1 €
BOKJIMBUMHM JUJISl OLIIHKK CTaHy 310poB’s. ToMy 3MiHa IMOKa3HUKIB, OCOOJIMBO Macu Tijla Ta
IMYHOJIOTIYHUX OpraHiB, MOYMHAIOYH 3 IEPIIOi JOOH, CBIIYUTh MPO IMyHOCTUMYJIIOIOUYHA BILTUB
O10JIOTIYHO AaKTUBHUX PEYOBHMH MEAUYHOI II'SIBKM Ha MOP(GOMETPUYHI IOKAa3HWKH Tijia
Ta IMyHOT€HHI OpTaHHU.

Tabmums 2 — 3miHM  MOpPQOMETPUYHUX TOKA3HUKIB IMYHOTEHHHUX OpraHiB MPHUILIOAY
rypis, M+m
MopdomeTprdHi MOKa3HUKH IMyHOT€HHUX OpPraHiB
[Tig BruiMBOM aHTUT€HIB MEAMYHOT 1’ SIBKH, KonTpob,
n=35 n=70
%’ Tumyc Cenesinka Tumyc Cenesinka
=
< < < < < < < <
S~ = Er-\ S~ E/‘\ Er-\ S~ E/-\ E/‘\ S~ E/-\ é/-\
NS BEE BB
= | = = |3 = |3 = |3
1 17,2+ | 0,44+ | 0,33+ | 21+ | 1,1+ | 0,72+ | 15,5¢ | 0,47+ | 0,35+ | 22+ | 1,32+ 0,22+
0,69*| 0,02 | 0,01 | 0,84 |0,04*|0,03*| 06 | 0,02 | 0,01 | 0,9 | 0,05 | 0,01
15 83,6+ | 0,92+ | 0,82+ | 78,9+ | 1,68+ | 0,3+ | 88,6+ | 0,83+ | 0,73+ | 72,6+ | 1,6+ | 0,36+
3,3 |0,04*|0,03*| 3,1 | 0,06 | 0,00 | 35 | 0,03 | 003 | 29 | 0,06 | 0,01
30 3061 | 1,4+ | 1,434+ | 239+ | 2,13+ | 0,67+ | 251+ | 1,44+ | 1,24+ | 140+ | 2,14+ | 0,48+
2,2* | 0,06 |0,06*| 95 | 0,08 |0,03*| 10 | 0,06 | 0,05 | 56 | 0,08 | 0,02
45 224+ | 1,5+ | 1,3+ | 273+ | 2,63+ | 0,63+ | 266+ | 1,5+ | 1,25+ [553+2 | 3,35+ | 0,82+
9% | 0,06 | 0,05 |10,9*| 0,2* |0,02*| 106 | 0,06 | 0,05 | 21 0,1 | 0,03
60 407+ | 1,6+ | 1,8+ | 549+ | 3,6+ | 0,77+ | 460+ | 1,77+ | 1,63+ | 522+ | 3,13+ | 0,8+
16,3* | 0,06* | 0,07*| 22 | 0,1* | 0,03 | 184 | 0,07 | 0,06 | 20,9 | 0,12 | 0,03

[Mpumitka: * — MOKa3HMUKH, IO IOCTOBIPHO BiIPI3HAIOTHCA Bix KoHTporo ( p< 0,05).

[lepcnexkTriBHE Ta MOOIIBHE TOMAIBINE JOCTIHKEHHS MOpP()OMETPpUYHMX TIMOKA3HUKIB Tinla,
MOp(hOMETPUYHHX MMOKA3HUKIB BHYTPIIIHIX OpraHiB, IMyHOJOTTYHUX MOKAa3HUKIB NepupepuyHoi
KpOBI TIPUIUIONY Ha paHHIX eTamax MOCTeMOPIOHATBHOTO PO3BHUTKY IMiJI BINTMBOM AHTUTCHIB
COJILOBOT'O €KCTpakTy MeanyHoi 1’ sBku. 3a O.K. ®dponoBuM Oyrio BCTaHOBIEHO, IO OJHIEIO 3
OCHOBHMX (YHKIIH IMYHHOI CHUCTEMH € KOHTPOJb 1 PEryysilis CTPYKTYPHOTO TOMEOCTa3y
OpraHi3My, sSIKHil MPOSBISETHCSA HOro BIUIMBOM Ha MeTa0oi3M, 1U(EepeHIiIOBaHHS BCIX TKAHUH
OpraHi3My Ha eTarax OHTOTEHE3Y.
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BUCHOBKHA

VY pe3ynbTaTi HAMKMX JOCHIPKEHb OYyJIO BHUSBIECHO IMYHOCTHUMYJIOIOYHN BIUIMB aHTUTCHIB
COJIBOBOTO EKCTPAaKTy MEAMYHOI IT'SBKM Ha MOpP(GOMETpPUYHI TOKA3HWKHM Tija Ta OCHOBHI
IMYHOTEHHI OpraHu (TUMYC Ta CeJe31HKa) IIypiB, 110 BiIOOpa)Ka€ThCSA B 3MiHI MacH Ta JIOBXKHHI
TiNa, JOBXMHI XBOCTa, OKPYXXHOCTI XMBOTa Ta TPYAHOI KIITKM; 3MiHI Macu, IIUPUHU Ta
JIOBKMHU IMYHOT€HHHX OPTraHiB Ha PaHHIX €Tarax mocTeMOpIOHAIBHOTO PO3BUTKY.
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[IpoBeneHo momMyIAiAHUIA aHAaMi3 ACMPECUBHOCTI Ta MOPYIICHh METAIONITaHIHOTO TOMEOCTa3y cepen
aKaJeMIYHOT MOJIOJII, 0 MemKae B YKpaini Ta Pociicekiit @enepanii. CepeHe momyssiniiHe 3HAYSHHS
JENPEeCUBHOCTI B YKpaiHi Omkdue 10 cepemHboro, st PO mel moka3HWK ONMKYUN IO BHUCOKOTO.
Mix BUPA3HICTIO JETIPECUBHOCTI B 000X MOMYJISAIIsX BiACYTHS Pi3HUIA B ITUX TOKa3HUKAX MIX XKiHKaMU
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Ta 4oJioBikaMH. B 000X momynsamisx B oci® i3 mposiBaMH ACTIPECUBHOCTI TEPEBaXKHO Oy BUSABICHI
MIOPYIICHHSI TIOKa3HWKIB METAJONIraHAHOTO ToMeocTasy. B 000X MOMyISIIisiX y TpaHyJOIHMTax KpOBi
BUSIBJICHO 3HIDKCHHS BMICTY XeJIaToyTBOprofounx Zn i Mg, a takox migsumieHHs Bmicty Cu y oci6
i3 metipecieto, a B oci6 0e3 11 MposIBiB I1i MOKAa3HUKH 3a(iKCOBaHI B MeXaX HOPMH.
BupasHicTh AenpecHBHOCTI 3aiexayia BiJ BiKy, CTaTi Ta MaTepiaJlbHOTO CTAaTKy OOCTeXEHHX 0ci, 1e
TaKOX CTOCYBAJIOCH IIOPYLIEHb METAJIONIraHAHOTO TOMEOCTa3sy.
Kniouosi crosa: denpecusnicmo, memanonieaHOHUil 20Meo0Cmas, Xeiamoymeoproioui Memanu, NOpieHANbHUL
NONYAAYIUHUL AHANI3.

Emenxo 10.B., Boer B.JI., *Koponenko B.B. CPABHUTEJIbHBIIN OITY JISIUOHHBINA AHAJIN3
JIELIPECCUBHOCTU M HAPVYIIEHUM  METAJUIOJIMTAHAHOIO  T'OMEOCTA3A /
3anopo’kCKUi HalMOHAIBHBIA yHUBepcuteT, 69600, VYkpauna, 3amopoxse, yia. JKykoBckoro, 66;
"HoBocuOupcKmii rocyIapcTBEHHBIH MeIMIMHCKHHA yHHBepcnter, 630004, Poccniickas ®exeparms,
Hosocubupck, yn. Kpacusrii mpocmekr, 52
ITpoBeneH MOMySIMMOHHBIN aHANINM3 AENPECCHBHOCTH M HApyLICHHWH METaJUIOIWIaHAHOTO TOMEOCTa3a
cpemst  akageMudeckoir Momoné&xu  YkpamHel u  P®. CpenHemomyNsIHOHHBIA — ITOKa3aTelb
JETIPECCHBHOCTH Ha YKpauHe ObUI cpefHe BeIpakeH, Al P 3ToT mokazaTens ObUT ONMKE K BBICOKOMY.
Ilo BBIPAKCHHOCTU CTCIICHU JOCTNPECCUBHOCTU B 06CI/IX MOoMyJIAIUAX OTCYTCTBOBAJIa pa3HULA MCKIY
MYXYWMHaMHU W KCHIOIWHaAMH. B o006ecux nonyjdanusax 'y Jul C© HOPOABICHHUCM JCHPECCUBHOCTHU
MPEUMYIIECTBEHHO OBUTH BBISIBJICHBI HAPYIICHHS NIOKa3aTeleld MeTaJuIoJIMIaHIHOTO ToMeocTasa. B obenx
nonyJjadanuusax B TI'paHyJIOOUTaX KpOBU Yy JIMI C MNpU3HAKaMU IOCTPECCHUBHOCTU BLIABJICHO CHHXKCHUEC
cojepkaHusl xenarooOpasyromux Zn u Mg, a Taxke nosbimieHue coaepxkanusi Cu. BripakeHHOCTD
JICTIPECCUBHOCTH 3aBHCENa OT BO3pacTa, 1ojla ¥ MaTepHajJbHOTO JOCTAaTKa 00CIEyEMbIX JIHILI, 3TO TaKXKe
KacaJloCh HapyIICHUH METaJIJIONUTaHIHOTO TOMEOCTas3a.

Kniouegvie cnosa: Oenpeccusnocmos, MemanionuSaHOMbIL 20MeOCMA3,  Xenamooopazyrowue Memanibl,

CPAGHUMENbHBIU NONYIAYUOHHBIU AHATU3.

Eshchenko Y. V., Bovt V. D., 'Korolenko V.V. COMPARATIVE POPULATION ANALYSIS OF
DEPRESSION AND DISORDERS OF HOMEOSTASIS METALLOLIGANDS / Zaporizhzhya national
university, 69600, Ukraine, Zaporizhzhya, Zhukovsky str., 66; *Novosibirsk state medical university,
630004, Russian Federation, Novosibirsk, Krasny Prospekt st., 52

Depression as a personality trait inherent in varying degrees for each person, depression is a classic
diagnosis, in which symptoms of depression go beyond their permissible levels. Depression is a signal of
trouble in the body, and the reasons for it are numerous. The possible link between symptoms of
depression and impaired homeostasis metalloligands almost totally unexplored question, and this was
dedicated to our research.

The aim of the study was to confirm or refute the relationship between symptoms of depression and
disturbances of the indicators characterizing the state metalloligands homeostasis, in this case containing
helatable Zn, Mg, Cu granulocytes in the blood of examined people.

The study was conducted among students from two populations of Ukraine and Russia, in both groups
was 1200. The surveyed revealed the existence of depression using a questionnaire version of the FPI, as
well as cytochemical methods revealed changes in the content of chelating Zn, Mg, Cu in blood
granulocytes.

Also analysed the distribution of the examined according to sex, age, financial situation. The study
revealed that the population as a whole vary in age and gender distribution of different types of
manifestations of depression, its severity. General population the value of the severity of depression was
of 4.25, which corresponds to an average severity of this indicator, and for the Russian Federation
6.35 mm, which corresponds to the high level of severity of depression.

In both populations, regardless of age and sex was detected at the same time symptoms of depression and
disturbance indicators metalloligands homeostasis. In subjects in whom manifestations of depression
were identified in a larger number of cases, these indicators were within normal limits.

In the population of the Russian Federation, depression and disturbance of homeostasis metalloligands
expressed more than in the Ukrainian population. Population value of depression for Ukraine was closer
to the mean, and for the RF to high. In all cases determine the signs of depression, revealed the existence
of violations metalloligands homeostasis. Violation metalloligands homeostasis in most cases was
manifested by increased content of Cu and decrease of Zn and Mg in blood granulocytes. 5) most of the
surveyed with no signs of depression also was no evidence of violations metalloligands homeostasis.

Key words: depression, metalloligands homeostasis, helatable metals, comparative population-based analysis.
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BCTYII

JlenpecuBHICTD K SKICTh OCOOMCTOCTI NMPUTaAMaHHa TI€I0 YU 1HIIOK MIPOK Oyab-sAKii JIFOIUHI,
y TOW caMHif yac JieTpecisi € KIHIYHUM J11arHO30M, IIPU SKOMY IPOSIBH JIEIPECUBHOCTI BUXOATh
3a MEKi cBOro ontumymy [1-9]. 3 TOukH 30py e€BOMIOMLIMHOT 6i0JI0Til, 3HAYEHHS JEPECUBHOCTI
Ta KJIIHIYHOI enpecii mojsrae B ToMy, 110 HOAi0HO 10 ¢i3uuHOoro 0010, IIi CTaHU 1HHOPMYIOTh
OpradiaM IpO MOKJIMBI MOPYIICHHS I TOro, mo0 Hamam yHukaru ix [1-3, 5-8, 11].
JlocImipKeHHST ISTIPECUBHOCTI Ma€ BaXJIMBE MEIWYHE Ta COIiaJIbHE 3HAUYEHHS Yy 3B’SI3KY 3 THM,
IO IIe SBUIE IMOB’S3aHE 31 CTaHAMH, IO MPHU3BOIATH J0 BTPATH MPANE3NaTHOCTI (CepieBo-
CYAMHHUMH 3aXBOPIOBAaHHSIMHM, MyXJIWHAMH, TMOPYIICHHSAM CHY), MOTIPIICHHAM SKOCTI
HOJIPYXHBOTO KHTTS, CyinunansHictio [1, 4, 7, 9].

VYyeHi po3rIAnaoTh JENPEcito sIK MYJbTH(GAKTOPHE 3aXBOPIOBAHHS, POJIb Yy SIKOMY BiJirpae
CMaJKOBICTh, CTAH MaTepi MiJ dYac BariTHOCTI, WIKIJUIMBI 3BMYKH OAaThKiB, YMOBH IIpalli,
no0OyToBHii Ta ciMeitHmii ctad oauau [1-9]. ITigBuIeHa 1eIpeCHBHICTh MOKE OYTH HACIIAKOM
podeCiHHOr0 KOHTAKTy 3 BAXKKUMHU MeTaigamu [9, 10], a Takoxk Npu ASIKHX MeTaaoAe(iluTHUX
cranax [1, 9, 10], ane me mamoBHBYEeHA TeMa. TakoK aKTyalbHHM € 3HAXOJHKCHHS HOBITHIX
3ac001B KOpEryBaHHS 1[bOTO CTaHy, 30KpeMa MPOCTUX y BUTOTOBJICHHI Ta BXKUBAHHI.

Metoro pobotu Oylno TMpOBENEHHs MOPIBHSUIBHOIO TOMYMALIHHOTO aHaji3y MposBiB
JCTIPECUBHOCTI, HAJaHHS XapaKTCPUCTHUKU TMOMYJISIii, y SKUX BOHAa Oyja BHUsBICHA Ta
BHSIBJICHHSI MOKJTMBOTO 3B’SI3KY 3 TIOPYIICHHSMHU METAJIONITaHHOTO TOMEOCTa3y.

MATEPIAJIM TA METOJU JOCJIIKEHHA

JlocimipkeHHsT TPOBOAMIIOCH 3TiMHO 3 JepkOrwokeTHUMH TemMamu «CTpec 1 KIIITHHHHNA
metabonizMm  metamiBy  (Ne gepxkaBHoi  peectpamii  0103U000723) Ta  «Po3pobka Ta
OOTpYHTYBaHHSI METOJIB OIIHKH ()YHKIIOHAJFHOTO CTaHy KIITHH 32 JIOTIOMOTOIO0 XEJIaTopiB-
xpomodopiB» (Ne neprxaBnoi peectparii 0106U9008392).

VY nocnimxenHi Opamu ydacts 1200 mpencTaBHMKIB akaJeMIYHOT MOJOAI MicTa 3amopixKs
(Yxpaina) Ta s nopiBHAHHA Oyina BuOpana rpymna 13 1200 oci6 13 micta HoBocubipebk (P®D).
301p 1HpopMallii TPOBEAEHO 3T1HO 3 ETHYHUMU BUMOTaMU POOOTH 3 JHOAUHOIO.

JUis OILIIHKM JETPEecUBHOCTI BUKOPHCTOBYBaslacd Mojau(]ikoBaHa Bepcis ONMUTYBaJIbHHUKA
FPI [12]. 3naiineni xapekrepuctuku posnoziieri ( X , S, Me) [14]. 3HaueHHs reHEpaIbHOTO
napameTpa JCNPEeCUBHOCTI JJIS MOMYJISIINA MOPIBHIOBAIM 3 HOPMaMU HAaBEJICHHUMH B METOJIHIIL,

Jie 3aHU3bK1 TIOKa3HUKU HaOyBanu 3HaueHHS Big 1 mo 3, cepemni — Bix 4 g0 6, BUCOKI — Bif 7
o 9[12, 13].

CraH MeTaJIoJIraHHOTO TOMEOCTa3y OI[IHIOBAIM 3a BMICTOM XenaTtoyTrBoprorounx Zn, Mg i Cu,
SK1 BUSBIISJTMCS 32 JOTIOMOTOI0 ITUTOXIMIYHHUX peakIlii, NUIIXOM 3a0apBIeHHS BiAMOBIIHUMH
OapBHHMKaMH Ma3KiB KpOBi, 0 OoTpuMyBaiu 3 maibis [9, 10]. Bmict meraniB omiHtoBanu 3a 3-
0aNbHOIO IIKAJIOK HaMIBKUIBKICHUM METOJIOM 3a Xelixoy Ta KBarmiHo.

BwMicT Zn B rpanynonuTax KpoBi BU3HAYAIM 33 JJOTIOMOT'0I0 3a0apBJIEHHS AUTU30HOM (YepBOHUI
koxaip), Mg — maraeronom (uepBoHMii koiip) 1 CU — qUTIOKCaMiioM (TEMHO-3€JIeHUi). 3a HopMYy,
3 SKOK MOpPIBHIOBAIM BMICT METaliB Yy IMX KJIITHHAX, NpUAMald MOKAa3HUKH, BCTaHOBJIEHI
nocmiaauMm nwisixom [9, 10]. V mroneit OyB MpHItHATHI cepenHiil MOKa3HHUK Ti€l K BIKOBOT
KaTeropii, Tiel * cTaTi, sIKI MEIIKaloTh Ha ypOaHI30BaHMX TEPUTOPIAX 1 HE MAIOTh MATOJOTIM.
XapakTepuCTUKY CTaHy METaJOJIraH/IHOTO TOMEOCTa3y B MOMYJIALIAX OIIHIOBAIHU 32 KUIbKICTIO
Ta XapakTepoM BHUIAJKIB MOPYIIEHb HOro MOKA3HUKIB, SIKI TAaKOK MOPIBHIOBAJIHM 3 BUMAJIKaMHU
HasBHOCTI a00 BiJICYTHOCTI B 00CTEXEHUX 0OCi0 03HaK nenpecuBHOcTi [9, 10].

CraTucTU4HUIl aHaTi3 NMPOBEICHUI 3 BHKOpUCTaHHAM KputepiiB Ctblonenta [14]. baza manmx
cdopmoBana B porpami Microsoft Exel, po3paxyHku Takox mpoBOIUIUCH 32 T1 JOMTOMOTOIO.
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PE3YJBbTATH TA IX OBTOBOPEHHSI

Ha moyatky gocmimpkeHHs: 0OMaB1 TOMYJIAIT OLIHIOBAIU 32 BIKOM, CTAaTTIO, CIMCHTHUM CTaHOM Ta
3a piBHEM CTaTKiB JIJIsl IOPIBHSHHS SKOCTEH ITUX MOMYJIAIIN Ta 3HAXOKEHHS B HUX MOAIOHUX Ta
BIIMIHHUX puc. Pe3yibpTaT 1150T0 aHaAMI3y npeacTaBieHi B Taomi 1.

Tabmuus 1 — Po3moain 3a BikoM, CIMEHHUM CTaHOM Ta PiBHEM CTaTKiB CEpe]] YOJOBIKIB Ta KIHOK
y THOMYJIAIISX, K1 JoCHpKy0Thes (Ykpaina ta Pocis)

KitbKicTs Bix CiMelinuii crad PiBeHb craTkiB
ocio mo 20 | 20-25 25 ra | Hle ne .| Pozmy- |He3amno-| 3a1oBiib- .
. . OunblIe [oapyxe-|Y HUI00] N . . Jobpuii
(n) POKIiB | pOKIB poKiB i YeHl (BUIBHMH|  HUH
‘é . v 275 20 45 218 110 7 60 270 10
=R
_»39 PO 396 179 5 415 58 12 78 327 175
E v 395 200 255 540 300 9 220 550 100
g PO 208 375 37 392 219 10 20 303 279

[Mpumitku: Y — Ykpaina; P® — Pociiiceka @enepartis.

OOunBi momymsamii 3a OUTBIIICTIO MOKAa3HWKIB BiIPI3HSUIMCH OJHA Bil OXHOI. 3a CTaTeBUM
CIIBBIIHOIIEHHSAM Y TPYIIi OOCTEKEHHUX B YKpaiHi epeBakHO OyJIH JKIHKHM, Y TOH Yac K y rpymi
P® crateBe cniBBigHOomeHHs Oyno 1:1. B Ykpaini 3HauHa KiTbKICTh akaJeMidyHOI MOJIO1 Oyna y
BiIli 25 Ta OUIbBIIIE POKIB, IO OB’ A3aHO 13 3209HOI0 ()OPMOKO HABUAHHS B MEPEBAXKHINA KUTBKOCTI
BUIMA/IKIB, 1HOAI y 3B’A3KYy 3 aKaJeMIYHOI0 a00 JEKPETHOI BIAIYCTKOIO, a B YOJIOBIKIB — 3i
ci1y>k0010 B apmii.

B VYkpaini BU3HaueHo 0arato *iHOK, sIKi He 33/10BOJICHI CBOIM MaTepiajlbHUM CTaHOBUILEM, L0
CIlyTye CTUMYJOM JJIsi OTPUMaHHS JOJATKOBOI OCBITM Ha 3a04Hii (opMi HaBuaHHsS. Aue
BUSIBJICH] O3HAKU JIETIPECUBHOCTI B 000X MOMYJISAMLIsX, HaiuacTtime Oynu 3adikcoBaHi B oci0 13
Kareropii 25 pOKIB Ta CTapIIMX, y pO3JIy4YEeHUX 1 HEBIOBOJIEHHMX CBOIM MaTepiajlbHUM
craHoBuieM. [TposiBiB nenpecuBHOCTI Maiike He OyJsio BUsBIEHO B rpymnax g0 20 pokiB 1 B THX,
XTO OLIIHIOE CBOE MaTepiajibHE CTAaHOBHUILE SIK A0Ope.

3aranbHuil piBeHb JEIPECUBHOCTI B 000X MOMYJALIAX HaBEACHUH y TabiuIi 2.

Tabnuis 2 — IonynauiiiHe 3Ha4Ye€HHS JEMPECUBHOCTI B YOJIOBIKIB Ta KIHOK y MOMYJAIISAX, IO
nocaimkyroThes (Ykpaini (V) ta Pocii (PD))

CraTUCTHYHI TOKA3HUKHA Honosiu Kinkn

vy PO v PO
KUTBKICTh 00cTexeHux, (N) 340 580 860 620
cepeqHe apupMeTHIHE 1 Horo 3954
CTATUCTHUYHA ITOXUOKA, ’ 5,85 +0,35 4,51 +£0,35 6,01 £0,45

_ _ 0’65 B B 9 9 ’ b

(X +SX)
CTaHJapTHE BigxuiacHHs, (S) 1,71 2,32 1,92 2,31
memiana (Me) 3,5 6,2 5,0 6,5

OrmiHka reHepa’IbHOro napamerpa JANpecuBHOCTI CBITUUTD, 110 BUPAKEHICTh IEIPECUBHOCTI HE
3aJeKUTh BiA craTi. TakoX MpH MOPIBHAHHI BUAHO, IO B YKPAaiHCHKIM MOMYJALIi MOKa3HUK
OMKYMI 710 cepelHbOro 3HAYEHHS, a JIs POCIHCHKOI MOMYJALil el MOKa3HUK OMMKYMHA 10
BHCOKOT'O PiBHS JienpecuBHOCTI. [IopiBHAIBHMI aHaJ3 KITBKOCTI Ta SIKOCTI BUSIBJICHUX BHUIAJKIB
JIETTPECUBHOCTI, a TAKOX KIJTBKOCTI Ta SIKOCTI MOPYIIEHb MOKAa3HUKIB, 110 XapaKTePU3YIOTh CTaH
METaJIOJIIraHIHOTO TOMEOCTa3y B 00CTEeKEHUX 0ci0 000X MOy, HaBeeHO B TaOIUIIl 3.
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[TposiBu nenpecuBHOCTI B akagemiunoi mosoni Ykpainu (Y) ta Pociiicekoi ®@eneparii (PD),
il po3moain 3a XapakTepoM JEMPECUBHOCTI Ta 3a CTAaTTi0 oOcTexeHux (dososik (U), (kiHKa
(°K)), a Takox KiNBKICTh 1 XapakTep 3MiH BMICTy XenaroyrBoproroumx Zn, Mg, Cu B
IpaHyJloOUMTaXx KpoBi (] MiABHINEHHS, | 3HWKEHHS) AeNpecuBHOCTI. B ycix Bumankax
BUSIBJICHHS TIPOSIBIB JICIIPECHUBHOCTI B TpaHylonuTax kpoBi Mmaixe y 100% mocimimxeHnx
BUSIBJSUIMCH 3MIiHM BMICTY XeJIaTOyTBOPIOIOUMX MeTamniB. Ilpu mpomy B 000X MOMyJSIisSX
HEe3aJIeXKHO BiJ] CTaTi criocTepiraiocs 3HWKEHHA BMicTy Zn i Mg Ta nigsumenHus smicty Cu B
TPaHyJOIMTAaX KpPOBi, B HE3HAYHINH KIUIBKOCTI BHIMAAKIB KOHCTATYBAJIOCS ITiJABUIICHHS
Bmicty Cu.

VY 6inbmocTi 0cid 6e3 03HaK JeNPEeCUBHOCTI B 000X MOMYJISIIIAX, HE3aJIEKHO BiJ CTaTi, BMICT
XEeIaTOYTBOPIOIOYUX METANIB y TPaHyJIONUTaX KPOBI BHU3HAYABCA B MEXaxX HOPMH, aje B
HE3HAYHUX KUIBKOCTAX, TPAIUISJIUCS BUMAIKM 3HMDKCHHS 1 MIABUIICHHS BMICTY
XEeIaTOYTBOPIOIOYUX METaliB, y SKUX HE OyJO0 O3HaK 3aKOHOMIPHOCTI B 3MiHax IUX
IMOKa3HHUKIB.

BignoBigHiCTh MiK HasSBHICTIO TMPOSABIB JENPECUBHOCTI Ta O3HAKaMH MOPYIIEHb
METaJIOJIITaHJAHOTO TOMEOCTa3y IO03BOJISE MPHUIYCTUTH, IIO Ii MOPYIIEHHS, MOXJIHBO, €
IPUYUHOIO JlenpecuBHOCTI. ToMy 3aco0u KOpUTYBaHHS CTaHy METAJIOJITaHITHOTO TOMEOCTa3y
MOXYTh OyTH BHUKOPUCTaHi s 3amoOiranHs nposiBiB AenpecuBHocTi. Llpbomy Oyne
MPHUCBIYEHO HAIIe MMOAAIBIIE JOCTiIKEHHS.

BUCHOBKUA

1.V cryaentcbkoi Mmonoai PO nenpecuBHICTh Ta MOPYIIEHHST METAIOIITaHAHOTO TOMEOCTas3y
OB BUpaXeHi, HIXK B aHAJIOTTYHOI momy il B YKpaiHi.

2. [onynsauiifHe 3HaYeHHs NENPECUBHOCTI JJIA MOMyJANii YKpaiHu Onukde A0 cepeaHboro,
a s PO Gamx4de 10 BUCOKOTIO.

3. Maiixe B ycix BUTAJKax BUSBIECHHS MPOSBIB ACTPECUBHOCTI, (IKCYBAINCA TAaKOXK O3HAKU
MOPYIIEHb CTaHy METAJOJIraHAHOTO TOMEOCTa3y.

4. Ilpu BUSBIEHHI O3HAK JENPECHUBHOCTI B 0OCTEXKEHUX 0cCi0 HaiuacTille ychOro BUSIBIISUIN
nigsumeHHs BMicty CU i 3HWKeHHS BMicTy ZNn 1 Mg.

5.V 6inbmiocti oOCTeKeHHX Oe3 O3HaK JAeMPECHBHOCTI MOKAa3HUKH METaJOJIiTaHJaHOTO
roMeocTa3y nepeBakHoO OyJIM B MeKaX HOPMHU.
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BUKOPUCTAHHS IHTET'PAJIBHUX IHAEKCIB
CTPYKTYPHU JIEUKOLIUTAPHOI ®OPMYJIN
TIJISI OIITHKY CTYHEHS HAIIPYKEHHS AJANTAIUMHUX
IMPOILIECIB PELOPHYLAX RIDIBUNDUS (AMPHIBIA: RANIDAE)
B YMOBAX IIPUPOJHOI TEMOITAPABUTAPHOI THBA3II

3anopoxns B.1O.

3anopizvKuti HayioHaTbHUU YHIGEpCUmMem
69600, Vkpaina, 3anopisxcocs, eyn. Kykoscvkoeo, 66

zadorovic@rambler.ru

Y kpoBi o3epuux ka0 P.ridibundus Oynu BusBIEHI OJHOKIITHHHI Mapa3wWTH, BiIHECEHI
70 3 TAKCOHOMIYHMX POMWH: BHyTpimmHsOKTiTHHHI — Hepatozoon Miller 1908 (Apicomplexa:
Adeleorina), Dactylosoma Labbe, 1894 (Apicomplexa: Dactylosomatidae) Ta mnoO3aKIiTHHHI —
Trypanosoma Gruby 1843 (Kinetoplastida: Trypanosomatidae), a Takox JTUYHHKOBI CTaIil HEMATOIH —
Mmikpodimsapii — i3 miapsay Filariata. Cepen mocmimkenux rpym P. ridibundus i3 pisaum crynenem
reMOIapa3suTapHOTO HABAHTAKCHHA HAWOINBIIHMKA 1HIEKC HANpYXXEHHS BH3HAYCHHH B OCOOHMH i3
koMOiHOBaHOW momiinBasiero (Hp+Tr+Mc+Dc), mo Ha 14,21% (p <0,01) ta Ha 11,58% (p <0,01)
Oinpoie HiK B ocobuH 13 moxgiHoto (Hp+Tr) ta norpiitnoro (Hp+Tr+Mc) iHBazi€ro BiImmoBiTHO.
OTpumaHi HaHi 3aCBIIYWIA MOXIIUBICTh BHKOPHCTAHHS IHTETPAIbHUAX JICHKOIUTAPHHUX I1HICKCIB IS
OLIHKM CTYNEHS HaNpyXeHHs ajanrtauiinnx mnpouecie P.ridibundus B ymoBax mpupoaHoi
reMornapasuTapHoi iHBasii.

Kmiouosi  cnosa: 2emonapaszumu, Pelophylax ridibundus, zeixoyumapna ¢opmyna, acpanyroyumu,
2panyIoyumu, inmezpanbHi 1etUKoOYyUmapHi iHOeKcu, enmponis, iH0exc 0OMIHY8AHHSL.

3anopoxusis B.JO.  HWCIIOJIbBBOBAHUE  MHTETPAJIBHBIX  MHAEKCOB  CTPYKTVYPhHI
JIEMKOLIMTAPHOI OOPMYVYIJIbI JJ1 OLEHKUA CTEIEHU HATIPSIDKEHU A
AJTATITAIIMOHHBIX TIPOILIECCOB PELOPHYLAX RIDIBUNDUS (AMPHIBIA: RANIDAE)
B VCJIOBUSIX ECTECTBEHHOM TEMOITAPASUTAPHOW WHBA3UM / 3anopoxckuii
HaIMOHAJLHBIN YHUBEpcUTET, 69600, Ykpanna, 3anopoxse, yi. KykoBckoro, 66

B xpoBu o3epubix sirymiek P. ridibundus Gsutn oGHapyKeHbl OJHOKIETOYHBIC MAPA3HTHI, KOTOPHIC
OTHECEHBI K 3 TAaKCOHOMHYECKMM CeMeiicTBaM: BHyTpHKiIeTouHble — Hepatozoon Miller 1908
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(Apicomplexa: Adeleorina), Dactylosoma Labbe, 1894 (Apicomplexa: Dactylosomatidae) u
BHeKJIeTOuHBIE — Trypanosoma Gruby 1843 (Kinetoplastida: Trypanosomatidae), a Takke JTHYMHOYHBIE
cramuu Hemartomsl — MuKpodwuipun — u3 mompsma Filariata. Cpemu mcciaemoBaHHBIX TPYIII
P. ridibundus ¢ pasHo#i cremeHBIO TeMOIApa3UTAPHON HATPY3KH HAMOONBIINNA HHIEKC HANPSDKCHHUS
ompeneneH y ocobeil ¢ komOmHMpoBaHHON mommuuaBaszmeit (Hp + Tr + Mc + Dc), uro Ha 14,21%
(p<0,01) mHa 11,58% ( p <0,01) Oonbuie yem y ocobeii ¢ aoitnoi (Hp + Tr) u Tpoitnoit (Hp + Tr +
Mc) wuHBa3ueit cooTBeTCTBeHHO. IloNMydeHHbIC [aHHBIC IIOKa3ald BO3MOXKHOCTh HCIOJIB30BAHUS
HHTErPAIbHBIX JIEHKOIUTAPHBIX HWHIEKCOB [UISl OIEHKMA CTCNICHH HAMPSDKCHUS —alalTal[MOHHBIX
nporecco P. ridibundus B ycioBusix ecTecTBEHHON reMonapa3uTapHOil HHBA3HH.

Kniouesvie cnosa: zemonapasumwr, Pelophylax ridibundus, xeixoyumapnas gopmyra, acpanynoyumer,

SPAHYNIOYUMbL, UHMESPATIbHbIE NEUKOYUMAPHBIE UHOCKCbI, IHMPONUSL, UHOEKC OOMUHUPOBAHUS.

Zadorozhnya V.Yu. LEUCOGRAM STRUCTURE INTEGRAL INDICES USE FOR PELOPHYLAX
RIDIBUNDUS (AMPHIBIA: RANIDAE) ADAPTATIVE PROCESSES STRESS DEGREE
ESTIMATION IN NATURAL HAEMOPARASITIC INVASION CONDITIONS / Zaporozhzhya
national university, 69600, Ukraine, Zaporozhye, Zhukovsky str., 66

It is known, that adaptative processes stress in an organism can occur under external and internal factors
influence. Haemoparasitic invasion can be one of internal factors which are capable to break homeostasis
in organism.

Haemoparasites are a big enough group of unicells with a wide areal, owners variety, various
pathogenicity level and so forth. There is a little-studied and consequently opened question about
connection between haemoparasitic loading and adaptative processes stress in green frog organism.

The material was gathered in Hortitsa island territory (Zaporozhye). The research objects were lake frogs
Pelophylax ridibundus (Pallas, 1771), samples volume was 52 individuals. Researches were spent in
laboratory conditions on the basis of biological faculty of Zaporozhian national university. All researches
were spent with observance of the principles stated in the Convention on vertebrate animals protection
(Strasbourg, France, 1986).

Individuals distribution to groups was occurred after haemoparasites presence definition in blood films.
Haemoparasites identification was spent by morphometric indices.

Hematological researches (leukocytes determination, leucogram calculation) were made with the help of
standard methods. Blood films were made from 0,01 ml of blood, parasitic cargo analysis was estimated
on invasion extensiveness indexes (EI,% ) and invasion intensity (11, examples). Endoglobular parasite
invasion intensity was defined with their calculation on 1000 erythrocytes. Extracellular haemoparasites
invasion intensity was counted on blood film (0,02 ml).

Integral leucocytal index was counted for organism nonspecific resistance estimation: the ratio of
neutrophils percentage sum to lymphocytes percentage quantity (N/L).

K.Shennon’s entropy was used for an estimation of blood leucogram absolute entropy (LAE). «The
relative system organization» was used for domination index (R) definition.

The obtained quantitative data are processed statistically by means of application computer programs
package «Statistica 6.0». Distinctions reliability was estimated on Mann-Whitney’s nonparametric test
size. The indices difference was considered statistically significant at 95% and more significance
value (p <0,05).

In lake frogs P. ridibundus blood unicell parasites, which were referred to 3 taxonomic genera, have been
found out: endocellular — Hepatozoon Miller 1908 (Apicomplexa: Adeleorina), Dactylosoma Labbe, 1894
(Apicomplexa: Dactylosomatidae) and extracellular — Trypanosoma Gruby 1843 (Kinetoplastida:
Trypanosomatidae), and also nematodes larval stages — microfilaria — from subseries Filariata. Revealed
haemoparasites specific definition is proceeding.

In considered sample individuals, which were free from haemoparasites, and individuals with
monoinvasion were not revealed, El with adeleid coccidias Hepatozoon (Hp), and also Trypanosoma (Tr) has
made 100% , Dactylosoma EI (Dc) — 13,04% , microfilaria EI (Mc) — 43, 48% .

Average Hepatozoon II in the sample was 13,32 + 3,44 examples on 1000 erythrocytes, I Dactylosoma —
0,38 £ 0,31 examples on 1000 erythrocytes, II Trypanosoma — 58,78 + 10,94 examples on blood film
(0,01 ml) and Il microfilaria — 472,39 + 296,46 examples on blood film (0,01 ml).

By carried out research results it has been established, that in blood of all of P. ridibundus individuals
with a various haemoparasitic invasion combination lymphocytes has made the biggest cell pool, that
means that blood has lymphocyte profile. Green frogs lymphocytes, similarly to the higher vertebrate
lymphocytes, are the central immune system component, providing all basic immunity reactions, in
particular adaptive immunity formation.
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Lymphocytes relative quantity reduction at individuals with poliinvasion (Hp+Tr+Mc+Dc) on 13,62%
(p < 0,01) in comparison with the individuals, having threefold invasion (Hp+Tr+Mc) is established.

Leukocytes granulocytic pool changes analysis in P. ridibundus peripheral blood testifies to segmentated
neutrophils relative quantity significant increase on 23,87% (p < 0,01) and stab neutrophils significant
increase on 30,71% (p <0,01) at individuals with poliinvasion in comparison with individuals with
threefold invasion.

Absolute quantity in different leukocytes pools changes analysis allows to ascertain authentic increase in
all granulocytes forms at individuals with poliinvasion (Hp+Tr+Mc+Dc) in comparison with individuals
with threefold (Hp+Tr+Mc) and double (Hp+Tr) invasion.

Among P. ridibundus investigated groups with different haemoparasitic loading degree the greatest stress
index was defined in individuals with combined poliinvasion (Hp+Tr+Mc+Dc), that on 14,21% (p < 0,01)
and on 11,58% (p < 0,01) is more than at individuals with double (Hp+Tr) and threefold (Hp+Tr+Mc)
invasion accordingly.

By carried out research results the LAE changes and domination index in P. ridibundus with different
haemoparasitic loading degree have found out their multidirectional changes, which testify to system
structural organization reduction (its disorganization increase), at the expense of relative organization
reduction in group of individuals with poliinvasion (Hp+Tr+Mc+Dc) unlike two other groups.
The obtained data have shown possibility of integral leucocytal indices use for P. ridibundus adaptative
processes stress degree estimation in natural haemoparasitic invasion conditions.
Key words: gemoparazity, Pelophylax ridibundus, WBC, agranulocytes, granulocytes, integrated leukocyte
index, entropy, dominance index.

BCTYII

Binomo, mo HanpyskeHHsl ajanTaiiiHUX MPOLECIB B OpraHi3Mi MoOKe BiJOYBaTHCS BHACIIJOK
BIUIMBY 30BHIIIHIX Ta BHYTPIIIHIX YMHHUKIB. OJHUM i3 BHYTpIimHIX (akTopiB, fKi 37aTHI
MOPYUIMTHA TOMEOCTa3 B OpraHi3Mi, MOke OyTH reMorapasuTapHa iHBazis. ['emonapasutu — 1e
JOCUTH BEJIMKA TPyNa OJHOKIITUHHUX OPTaHi3MiB i3 IIUPOKUM apeaioM, PiSHOMAHITTAM Xa3siB,
pI3HUM pIBHEM IAaTOrE€HHOCTI Tomo. HemocTtaTHbO JOCHITKEHUM, a, OTXKE, BIIKPHTHM,
3QIIUIIAETHCA THTAHHS TPO 3B’S30K T'eMOIAPa3UTAPHOTO HABAHTAXCHHS 3 HANPYKECHHSIM
amanTaliifHuX mpoIeciB B opraHismi 3enenux xao [1].

Cepen MeToAIB OIIIHKK CTaHy OpraHi3aMy BaKJIMBE MICIIE 3aliMa€ aHall3 TeMaTOJOTIYHUX
noka3HHKiB. CucTeMa KpoBi € OJHI€I0 3 Ja0lIbHUX TKAHHH, SKi Ay)Ke IIBUAKO pearyrTh Ha [0
30BHIIIHIX Ta BHYTPIIIHIX ()aKTOPIB.

I'eMaTOsIOTUHI MOKAa3HUKU BapilolOTh y BY3bKUX MeXKaX, 37aTHI 00’ €KTUBHO BiI0Opa)kaTH pi3Hi
¢131070T1YHI Ta NATOJOTIYHI 3MIHM CTaHy OpraHi3My Ta € HEe3aMIHHUM MarepiajioM JUis
OTpUMaHHS 1HpopMalii MPo MPUHIHUIIOBY MOBHOLIHHICTh pOOOTH OaraTboX CHUCTEM OpraHi3My.
OpHa 3 BaXJIMBHUX XapaKTEPUCTHK, IO BiJoOpakae (YHKI[IOHYBAaHHS CHUCTEM OpraHi3My, —
nelikouuTapHa Gopmyina.

Jleiikouuty € moaiMOpGHUMM Ta MOMI(PYHKIIOHAIBHUMU KIITHHAMU KpOBI, 110 BHUKOHYIOTbH
pi3HOMaHITHI (izionoriydi Ta iMyHojoriudi (yHKmii [2]. BoHM 3axuInaloTh OpraHiaM Bif
YyXOPIAHUX T, 3a0€3MeUyloTh aJanTalilo opratizMy A0 O10THYHUX 1 a0l0THYHUX (aKTOPIB Ta
iMyHiTeT 10 mapasuris [3].

IIpn omwuci Ta OmiHII 3MiH JeHKOIMTApHOI (QOpPMYJIHM, MpU [ii PI3HOMAHITHUX YHHHHKIB,
JIOBOJIUTHCS aHANI3yBaTH JIOCTATHHO BEJIIMKUN 0OCAT iH(OpMaLlii, 110 CTBOPIOE MEBHI TPYAHOILI
MIpH IHTEpHpeTaLii OTPUMAaHUX JAHUX I110JI0 CTaHy OpPraHi3my.

3acTocyBaHHs IHTETpaJbHUX JIGHKOIIMTAPHUX 1HJEKCIB, 30kpema eHTpomii llleHona, mo3Bosnse
CKOHIIGHTPYBATH pI3HY 1H(QOpPMAIIiI0 B OJJHE YHUCIIO, HAOYHO YSIBUTH JUHAMIKY BIIMOBIII PI3HUX
JIAHOK IMYHHOI CHCTEMH Ta aHalli3yBaTH OJHOYACHO JiI0 PI3HUX cTpec-(pakTopiB abo pi3HUX iX
KOHIEHTpaLIl y MOPIBHSUIBHOMY acleKTi [4], 1110 Mojerirye iHTepnpeTanio OTpPUMaHNX JTaHUX.

3a JONMOMOror0 MAaTUMAaTUYHHUX Mojeied iHpopMmauiiHuil aHami3 JO3BOJSE MOKa3aTu
ONTUMAIBHUI CTaH (YHKIIIOHAIBHOI CHUCTEMH, CHOPMOBAHUHN aganTalliiHUMH pe3epBamMu, a
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TaKOX JU3aJanTalliiiHuiA, SKICHO HOBHWM ii craH. I3 moswmiii Teopii iHdopmaii ysBISE€THCS
MOJKJIMBO BHSIBJIATH HAUIMIIKOBI 1 IPUXOBaHI MOKIHBOCTI MOp(odyHKIIOHATBHIX crcTeM [5].

Mertoro poOOTH € OIlIHKA CTYIIEHs HaIlpyKeHHs afganTaniiaux npoueciB Pelophylax ridibundus,
[0 1HBA30BaHI TeMOIIapa3WTaMH 3a JOTOMOIOK) 3aCTOCYBaHHS IHTETPAIBHHX 1HJICKCIB
neiKonuTapHoi PopmMyITH.

MATEPIAJIM TA METOJU JOCJIKEHHA

30ip Marepiany 3pilicHIOBaBcs Ha TepuTopil o. Xopruisg (M. 3amopixoks). O0’ekTom
nocmimkenns Oynmu o3ephi xkabu Pelophylax ridibundus (Pallas, 1771), obcsar BuGipku — 52
ocoOunu. JlocmipkeHHsT TPOBOAMIM B yMOBax Jaboparopii Ha 6a3i Giojoriunoro ¢axyabTeTy
3anopi3bKOro HAI[IOHAIBHOTO YHIBEPCHTETY, 13 JOTPUMAHHSM TNPHUHIIMIIB, BHUKJIAJICHUX
y Konsenuii no 3axucry xpebernux tBapu (CtpacOypr, @paniis, 1986).

Po3nonin oco6un Ha rpynu BimOyBaBcs MIiCs BU3HAYCHHS HAsSBHOCTI réeMONapa3vTiB y Ma3Kax
KpoBi. InenTudikamiro remonapazuTiB NpOBOIIIN 32 MOPHOMETPHIYHUMHE ITOKA3HUKAMH.

I'emaronoriuni AOCHiKEHHS (BH3HAUYECHHS JEMKOLMTIB, MiAPaXyHOK JIGHKOLUUTApHOI (opMyIu
KpOBi) BUKOHYBAJIM 3araJisHONPUHHATAMH MeTonamu [6]. Masku kposi BurotoBisiim 3 0,01 mi
KpOBI, 3a IX aHaJIi30M OIIIHIOBAJIW Napa3uTapHU BaHTaX 3a 1HJIEKCaMU €KCTCHCHBHOCTI 1HBa3il
(ELL%) Ta inTencusHocTi inBasii (I, ex3.). [HTeHCHBHICTH 1HBAa3il BHYTPIITHBOCPUTPOIIUTAPHUX
reMornapasuTiB BH3Hadaidu 3 po3paxyHkoM ix Ha 1000 epuTpouutiB. IHTEHCUBHICTH iHBa3il
MO3aKIITHHHUX FeMOIIapa3uTiB pO3paxoByBai Ha Ma3ok kpo.i (0,01 muir).

Jis  omiHku Hecnenu(iuHOT PE3UCTEHTHOCTI OpraHi3My pO3paxOBYBalld IHTErpaJbHUN
JNEUKOUUTAPHUHA 1HIIEKC: BITHOUICHHS CyMH BiJICOTKOBOTO BMICTY HEUTPOQLIIB A0 BiJCOTKOBOI
kimpkocti mmMdormris (N/L) [7].

Cucremy neHKOIUTIB KPOBI MOKHA PO3IVISAATH K 3aMKHYTY CHUCTEMY 13 MEBHOIO KUIBKICTIO
BIJNIOBITHUX CTPYKTYpPHUX eJleMeHTiB. ToMy Juid KOHIEHTpauii iHpopmauii mpo BHIOBY
CTPYKTYpPY TOMYJISAIIT JIEHKOIUTIB, a TAKOX JJIsI BUSBIECHHS 3arajbHOT TEHACHIIT PO3BUTKY III€T
CHCTEMH JIOIJIbHO BUKOPUCTOBYBATH 1HJEKC O10JIOTTYHOTO PI3HOMAHITTS ab0 «EHTPOIIiI0», 1110
rpyHryetbess Ha Qyukiii [llenona [8]. Jns omiHkK abCoMOTHOT EHTPOIil JIeHKOIUTapHOT
¢dopmynu kposi (EJIOK) BukopucroByBanu enrporito K. Illenona (¢popmyna 1).

ny n;
ENOK = — 3,2 x log, ™, (1)
N N
ae: N;— grcenbHicTh i-1 hopmu nelikonutis, N — cyMapHa YMCENbHICT JICUKOLHUTIB YCiX (OpM.

[Ipn  nmocnimkeHHI CTPYKTYpH JelkomutapHoi ¢opMmynu BigHOCHE abo  abcoioTHE
CMIBBIAHOIIEHHS TEBHUX (GOpM JIEHKOUUTIB Oyae HEBHU3HAYeHMM. BBaxkaeTbcs, 10 Npu
OJIHAaKOBIM dacTul yciXx ¢(opM JEeMKOUMTIB IMyHHa CHCTEMa SIK CTPYKTypa HOBHICTIO
Jie30praHi3oBaHa, ii HeBU3HAYEHICTh MaKCHUMalbHa 1 IOpiBHIOE Jorapupmy uncia GopM. SAkmio
nesiki GopMH JISHKOIUTIB CTAIOTh JOMIHAHTaMH, TO 3aKOH PIBHOI WMOBIPHOCTI TOPYIIYETHCS, a
HEBH3HAYCHICTh CTPYKTypH 3MeHmryetbes [4, 9]. Omxe, ceHc po3paxyHky ¢yHkiii [lleHoHa
TIOJIATAE B OL[IHI{I HEBU3HAYEHOCTI CTPYKTYPH CUCTEMHU, TOOTO EHTPOMIi CUCTEMHU.

Jlnisi BUKJIIOYEHHSI BIUIMBY BiJICYTHOCTI OKpPEMHUX TpYIl JIEHKOUMTIB y JelkouuTapHiit hopmyii
Bu3Hauaiu BiIHOCHY EJI®Kpgiyoc. 32 hopmyoro (2):

EJI®OK
E'}ICDKBi;LHOC. = m x 100. (2)

MakcumarnpHe 3HaueHHs eHTporii seiikouuTapaoi Gopmymnu kpoBi (EJI®Kax) gopiaioe 10926
= 2,58 (e 6 — KinbKicTh rpym JeiikonuTiB y Hopmi) [10, 11].
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JIns BU3HAa4YCHHS HIEKCY AoMiHyBaHHs (R) BH3Ha4YamM «BiJIHOCHY OopraHizaiiro» cucrtemu [5] 3a
bopmyoro (3):
EJIOK

R=1- .
log, 6

@)
JIy1st meTepMiHOBAaHOT CHUCTEMH, 110 CKJIAIA€ThCA 3 OJTHIET TOMIHYI04Y01 opMHU JIEHKOIUTIB, A 1HIII
MPEJICTaBICHI OJMHUYHAMHU KIITHUHAMH, 1€ MOKa3HUK HaOmmwkaeThes n0 1. s MOBHICTIO
JI€30pTaHi30BaHoi, TOOTO TpPH OJHAKOBOMY BKJIaJi BCIX (OpM JICHKOIUTIB, ITOKa3HUK
nopisHioe 0.

OTtpumaHi KUIBKICHI JIlaHI OOpOOJICHI CTaTHCTHYHO 3a JIOMIOMOTOK TIAKeTa MPUKIATHUX
KOMIT TOTepHUX mporpam «Statistica 6.0». BiporigHicTs BiIMIHHOCTEH OIIHIOBAIN 32 BEITHYHMHOO
HEMapOMETPUYHOTO KpuTepito MaHHa-YiTHI. Pi3HMISM TMOKa3HUKIB BBaKaJlacs CTaTUCTHYHO
JIOCTOBIPHOIO IIPH PiBHI 3HaUyIIOCTI 95% 1 Oibie (P < 0,05).

PE3YJBTATH TA IX OGTOBOPEHHS

VY kpoBi o3epuux xab P. ridibundus Oynu BusiBiICHI OXHOKIITHHHI MApa3vTH, SIKUX BiIHECCHO 10
3 TAKCOHOMIYHMX POJHMH: BHYTpimHbOKTITHHHI — Hepatozoon Miller 1908 (Apicomplexa:
Adeleorina), Dactylosoma Labbe, 1894 (Apicomplexa: Dactylosomatidae) Ta mo3akmiTuHHI —
Trypanosoma Gruby 1843 (Kinetoplastida: Trypanosomatidae), a Takok JTHUMHKOBI CTa/1il HEMATOIN —
mikpodisipii — i3 miapsyay Filariata. BinoBe BU3HaYeHHS BUSIBICHHX TeMOIIAPa3UTiB TPHBAE.

B anamizoBaniii BuOiIpIi 0COOMH, BUIBHMX BiJ] T€MOIIapa3HTiB, Ta OCOOMH 13 MOHOIHBa3i€l0
BusiBicHo He Oyno, El anmeneimuumu xokuuumismu Hepatozoon (Hp) ta Trypanosoma (Tr)
cranoBuia 100% , EI Dactylosoma (Dc) — 13,04%, EI mikpodinspismu (Mc) — 43,48%.

Y Bubipmi cepemns II Hepatozoon 6Oyma 13,32 + 3,44 ex3. ma 1000 eputponmris,
II Dactylosoma — 0,38 + 0,31 ex3. Ha 1000 eputpornmris, II Trypanosoma — 58,78 + 10,94 exs.
Ha Ma3ok kposi (0,01 mu) ta I1 mikpodinspiit — 472,39 + 296,46 ex3. Ha Ma30k KpoBi (0,01 mi).

3a KOMOiHYBAaHHSM pI3HUX BUJIB I'€MONApasuTIB OUIM BHUIIJICHHI TPU TIPYNH, IHTEHCUBHICTbH
1HBa31i B KOKHIH 13 Ipyn HaBeeHO B Tabuui 1.

Tabmuus 1| — InTeHcuBHicT, iHBa3ii B kpoi P.ridibundus i3 pisaum crymeHem
reMOIapa3uTapHOrO HABAHTAKCHHSI.

I'pynu TBApUH

Hp+Tr+Mc+Dc Hp+Tr+Mc Hp+Tr
(n=12) (n = 14) (n=26)
I'emomnapasuru
HEDatOZIOOOOHd 17.61£16.06 9.38+5.27 14,46+4.45
cis. Ha 10U 0,39 - 49,71 0,98 — 40,39 0,59 — 55,88
CpUTPOLNTIB
Trypanosoma, i 93,0+33.41 72.71+24.72 43.39+11.39
€K3. Ha Ma30K KPOB 51 - 159 17 — 202 2-120
(0,01 mn)
Mixpodinapii, 208,67+136.11 1462.71£904,84 .
€eK3. Ha Ma30K KPOBi 12 — 470 18 - 6410
(0,01 mu)
Dactylosoma, 2514234
ex3. Ha 1000 0,13-7,19 — B
€pUTPOLIUTIB

IpuMiTka: TyT Ta g y uyncenbHUKY X + Sy ; y 3HAMEHHHUKY — min — max 3HA4eHHs.
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Bigomo, mo mpu BIUIMBI PI3HUX CTPECOBUX YMHHHKIB, 30KpeMa IHBA3WBHUX, Y MOIYJSLIi
JEHKOLUTIB KPOB1 BiOyBalOThCSA JecTallIizamiiiHi  Ta Je30praHi3alliiHi MpOIecH, IIo
MIPU3BOMSTH J0 3HIKCHHS aJaTIaTHBHUX BJIACTUBOCTEW opraHizmy. Lli 3MiHM BiIOyBaroThCS y
CHIBBIIHOIIEHH] PI3HUX IMYNiB JEWKOLUTIB, II0 HA0YHO MOXKHA CIOCTEpIraTh MpU aHawi3i
nerkonuTapHoi Gopmynu. 3MiHM B CHIBBIIHOIICHHI PI3HUX (OPM JICUKOIMTIB MOXYTh OyTH
1HAMKAaTOpaMH CTYINEHS JIecTa0lIi3aliiHuX MPOIECiB.

OCHOBHUMH TUTIaMU KJIITHH OU10T KPOBi 3€JIeHHX ka0 € JiM(OIUTH, MOHOIIUTH, HEUTPODILIH,
cosuHodinu 1 Oazodpimm [12, 13]. Ckmang naeiikouuTapHoi (GopMynn BimoOpaskae BHIOBI,
IHAWBIAYaTbHI Ta €KOJOTIYHI OCOOTMBOCTI ka0, a CIIBBIIHOIICHHS OKPEMHUX THUIIIB KIITUH —
(YHKIIIOHAILHUIA CTaH OpraHi3My 1 XapakTep BIUIMBY OIOTMYHHMX Ta aOlOTHYHHUX CTpec-
¢axropis [14].

3a pe3ynapTaTamMH TPOBEIACHOTO JOCHTIDKEHHS OyI0 BU3HAYEHO, IO B KPOBI BCIX OCOOMHU
P. ridibundus i3 pi3HuM KOMOIHYBaHHSIM TreMOINapa3suTapHOi iHBa3il HAWOUIBINKI Myl KIITHH
cKiIagany JiMpouuT, To0To KpoB Mae miMpormrapanii npodins (puc. 1). Jlimborurn 3emeHnx
ka0, momiOHiI 10 JIMQOIMTIB BUIIKNX XpeOeTHHX [2], € HEeHTPaTBLHOIO JAHKOK IMYHHOI CHCTEMH,
10 3a0e3neyye BCl OCHOBHI peakilii IMyHITeTy, 30KkpeMa (popMyBaHHS aJalTHBHOTO IMYHITETY.
3MEHIIIEHHST BITHOCHOT KUTBKOCTI JiM¢onuTiB B ocoOuH 13 momiinBaziero (Hp+Tr+Mc+Dc) nHa
13,62% (p <0,01) mopiBHAHO 3 OCOOMHAMHM, IO Majau MOTpiiHY iHBa3it0 (HpP+Tr+Mc), mamno
CTaTUCTHYHO JOCTOBIPHY BiJIMiHHICTb.

VY peamizanii (yHKIIH KITHHHOTO IMYHITETY BaXKJIMBa pPOJIb HAJEKUTh TPAHYIOIUTAM.
I'panynomuru  P. ridibundus mnpencrasneni Heirpodinamu, eosuHodimamu Ta 6Gaszodizamu.
Heiirpodinu 3a cTyneHem 3piiocTi sapa NOIUISIN Ha F0HI, MAIWYKO- Ta CErMEHTOSICPHI.

AHami3 3MiH TpaHYJIOIMTAPHOTO MYy JCHKOIMTIB y mnepudepuuniii kpori P. ridibundus
CBIIUUTH TpOo JocToBipHi 30umbmienHs Ha 23,87% (p<0,01) BiZHOCHOI KITBKOCTI
cermeHTosiiepaux Tta Ha 30,71% (p <0,01) nanmuukosaepHux HeUTpoduIiB y ocoOuH 13
MOJIIIHBA31€I0 MOPIBHSAHO 3 OCOOMHAMHU 3 MOTPIHHOI 1HBa3i€r0. 30UIbIIEHHS IOHUX (opM
HeITpo(diIiB HE MaJIN JOCTOBIPHUX BIIMIHHOCTEH B OCOOMH IMX JIBOX I'PYII.

HaiiMeHmmii BiTHOCHUH BMICT €03WHO(DLTIB BH3HA4YeHH B OCOOMH i3 mozBiiHo0 (HP+Tr)
iHBaziero, 1o Ha 49,5% (p < 0,001) menmie HiX y 0coOuH i3 momiiHBa3i€l0. BiHOCHA KITBKICTh
€03MHO(]UIIB B 0cOOMH 13 mojiiHBa3ziero Outbma Ha 18,36% (p <0,05) HiX y ocobuH i3
MOTPIHHOIO 1HBA3IEIO.

CraTMcTHYHUN aHai3 3MIH 10O arpaHyJOLUTApHOTO IyJly JEWKOIUTIB B OCOOMH 13
norpiiHoro  (Hp+Tr+Mc) ta mnomiinBaziero (Hp+Tr+Mc+DC) He BuSBWIO BIPOTIAHHMX
BiqMiHHOCTE!. [1OpiBHIIBHMI aHaIi3 3MiH BITHOCHUX MOKAa3HMKIB JIelikonuTapHoi GopMynn Mix
ocobmHamu 13 moxsiitHOO (Hp+Tr) Tta mnotpiitnoto (Hp+Tr+Mc) iHBa3i€lo He BHSIBUB
CTATUCTUYHO 3HAYYIINX BIIMIHHOCTEH.

Jlnst Ginb 00’ €KTUBHOTO aHAJI3y peaIbHUX CIIBBIIHOIIEHb OKpEeMHUX (POpM JIEHKOLHUTIB, OKPIM
BIJICOTKOBOI'O CKJIaJy JieHKonuTapHOi (OpMyiH, TOLLUIBHO MEPEeBECTH iX B aOCOJIOTHI YHCIIa
(tuc/mxi). KinapKicTh JIEMKOLUTIB OKPEMHUX BUJIB MOKE 3MIHIOBAaTHCS HE3QJIEAKHO BiJl 1HIIMX,
came ToMy He0oOX1THO PO3PI3HITH BiTHOCHI Ta aOCONIOTHI 3MiHHU.

HaiiGinbimii 3aranpHuil BMICT JieHKkouTiB y KpoBi P. ridibundus OyB BuzHaueHuii B 0COOMH i3
nomniiaBazietro (Hp+Tr+Mc+Dc), mo Ha 20,56% (p < 0,01) Ginbie, HiXk B OCOOUH 13 MOTPIHHOIO
(Hp+Tr+Mc) inBasiero (tadi. 2).
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Puc. 1 CniBBignomenust (%) pi3HHX THIIIB JIEWKOIMTIB Yy JelKonmuTapHiid ¢Gopmymi Kposi
P.ridibundus i3 pi3HuM cTyneHeM remMonapasMTapHOTO HaBaHTKCHHS (€ — €03MHOMLIH,
10 — IOHI HEWTpo(uIHM, M — NAIWYKOAACpHI HEUTpOPLIM, ¢ — CerMEeHTOsAepHI HerTpodinm,
7 — TIMQOIHUTH, M — MOHOIIUTH, O — 6a3odiym).

Tabmuus 2 — 3aranbHUN BMICT JICHKOIMTIB Ta aOCOMIOTHA KUIBKICTh €JIEMEHTIB JICHKOIIUTAPHOI
dopmynu y kposi P. ridibundus i3 pisHuM cTyrieHeM reMornapa3uTapHOro HaBaHTaKEHHS.

['pynu TBapun Hp+Tr+Mc+Dc Hp+Tr+Mc Hp+Tr
Iloka3uuku (n = 12) (n - 14) (n ) 26)
HCHK‘;HHTH’ 16,0£3.46 12,7142, 78%* 15,15£2,19%%
TUC/MKJI 10— 22 5_27 4-31
eo31/IH/0(b1JII/I, 1.9240.73 1,.27+0,46%* 1,17+0,57
THC/MKII 08-33 0,08 — 3,41 0,07 -7,75
o 1,10+0,5 0,7120,09** 1,5440,53" %
= THUC/MKJI 0,53 -2,19 0,27 — 0,99 0,08 — 6,96
g HAOAASPIL 0,8940.15 0,4020,08** 0.76+0,14*%
Z THC/MKT 0,66 —1,17 0,18 — 0,75 0,06 -19
5 .
= CerMeHT/O’mele’ 2,0440,78 1,2040,28** 1.91+0,45" *
THC/MKT 0,632 0,37 - 2,61 0,48 6,61
qu)c;umn, 9.1043,34 8,28+2,19 8.96+1,04
THC/MKI 4,2 1547 2,78 — 19,62 291-14,14
MOHO/I.II/ITI/I, 0.77+0.22 0,714+0,32 0,78+0,25
THC/MKII 033-1,01 0,03-1,98 0,15 -3,60
6a30/<1>1n14, 0.0620.03 0,09+0,06 0,01£0,01
THC/MKII 0-01 0-0,45 0-0,19

[pumitku: TyT Ta gam ** — p < 0,01 npu nopiBHsAHHI 0coOUH i3 noTpiiiHOIO (HP+Tr+MC) iHBa3si€er 3 ocobrHaMHU i3
nomingaziero (Hp+Tr+Mc+Dc); *— p < 0,05,  — p < 0,01 npu nopiBusuni ocoGuH i3 noasiiiuoo (Hp+Tr) iBaziecio
3 ocobunamu i3 nomiinBasiero (Hp+Tr+Mc+Dc); * — p < 0,05, ¥ _ p < 0,01 mpu nopiBHAHHI 0COOMH i3 MOJBIHHOIO
(Hp+Tr) inBasieto 3 ocobunamu i3 motpiitaoro (Hp+Tr+Mc) inBasieto.
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AHani3 3MiH a0COJIOTHOT YHCEIBHOCTI B PI3HUX IMYJax JEUKOIMUTIB J03BOJIIE KOHCTATyBaTH
BiporigHe 30imblIeHHs BCiX (OpM TpaHyIOHUTIB B 0coOuH i3 momiiaBaziero (Hp+Tr+Mc+Dc)
MOPIBHSHO 3 ocobnHamu 3 notpiitHoro (Hp+Tr+Mc) ta moasiitaoro (Hp+Tr) inBasiero.

BceranoBneno 30unbmienns eo3uHodiniB Ha 33,85% (p<0,01) B ocobun 13 momiiHBa3i€ro
MOPIBHSHO 13 0COOMHAMU 3 MOABIHHOIO 1HBa31€r0. 3MiHM a0COIIOTHOT KIIBKOCTI €03MHO(DLITIB MiXK
IHITUMU TPyIaMU 3€JICHUX ka0 He MaJii BIpOT1IHUX BIJIMIHHOCTEH.

Haii0inpma abcomoTHa KUIBKICTh IOHHX (GOpM HEHTpodisiB crocrepiragacs B OCOOMH i3
noagiitHoto (HP+Tr) inBaziero, mo Ha 40% (p < 0,05) Oinblie HXX B OCOOMH 13 TMOIIHBA31€I0
(Hp+Tr+Mc+Dc) Ta wmaiixe B 2,17 pasy (p<0,01) Oinpmie HK B OCOOMH i3 MOTPIHHONO
(Hp+Tr+Mc) inBasiero.

VY ocobun i3 nomniinBazieto (Hp+Tr+Mc+Dc) aGcomoTHa KUIBKICTh 3pinux (opMm HEeHTpodisiB
(manmuyko- Ta cerMeHrosifepHux) Oyna BiporigHo Oinbiior Ha 55,06% (p <0,01) Ta 36,76%
(p<0,01) BiamoBimHO HiIX B ocoOuH i3 motpiiHOol (HP+Tr+Mc) imBaziero. OcobunHu 3
noasifiHoro (Hp+Tr) inBasie€ro Manu TakoK OLIbII BHCOKI aOCONIIOTHI IMOKA3HUKH MAJIWYKO- Ta
cerMeHTosAepHuX HenTpodinis (Ha 47,37% (p <0,01) ta 32,46% (p < 0,05) BiAmoBinHO) HIXK
ocobuHu 3 notpiitHoro (Hp+Tr+Mc) inBasiero.

be3zanepeunum € Toif Gakr, 1o HEUTPO(DiaH € aKTHBHUMH (PEPMEHTOYTBOPIOBaYaMH, IO 3/1aTHI
10 ¢darouuToly Ta A0 3AIHCHEHHS PI3HOMAHITHUX €(PEeKTOPHUX (YHKIIN KIITUHHOTO IMYHITETY.
Tomy BuUsBIEHI 3MiHM y BIJHOCHMX Ta aOCOJIOTHHX KUIBKOCTSIX T'PaHYJOLUUTIB Yy BHIJIAIL
YaCTKOBOT'O HETPO(IbO3Y MOKIMBO PO3TILIATH SIK OKPEMi O3HAKH aaNTallifHOrO MeXaHi3My,
II0 TMiIBUIIYIOTh 3aXUCHY (PYHKIIIFO KPOBI.

IMpu anamizi 3miH abcoaroTHOI KimbkocTi 6aszodimie cepex rpym P. ridibundus i3 pizaum
CTYIICHEM T€MOIIapa3uTapHOr0 HABAHTAXKEHHS BIPOTiIHUX BIAMIHHOCTEH HE BHSIBIICHO.

CratucTH4HUH aHali3 3MiH aOCOMIOTHUX MOKA3HUKIB arpaHyJOLUTApHOI JIaHKU (JIMQOLUTIB 1
MOHOLIUTIB) JIEHKOLUUTIB MDK TpbOMa JOCHI[DKEHUMH TpyHamMu ka0 HHU3bKOJOCTOBIpHUN
(p > 0,05) uepe3 BuCOKHil piBeHb BapiaOeNbHOCTI KX MOKa3HUKIB. e MOXHaA PO3MIAIaTH SIK
J0JJaTKOBE CBIAYEHHS HECTaOLIBbHOTO CTaHy JIM(OIAHOI CHUCTEMHU, 1110 PO3BUBAETHCSA B kab MiJ
BIUIMBOM IéMOIapa3uTapHOTO HaBaHTaKEHHS.

JloaTKOBUM METOJOM OLIIHKH (P1310JIOTIUHOTO CTpECy B XpeOETHHX € BUKOPUCTAHHS 1HIEKCY
HarpyxxeHHst N/L, o BioOpakae CriBBiIHOIICHHS HecrielnpiuHOro i crenudivHoro 3axucry,
TOOTO ryMOpPAJIbHOT 1 KIITUHHOT JJAHKH IMYHHOT cuctemu [15].

Jlimdpornmrapuauit npodins kposi 3eneHux xab P. ridibundus BuzHayae HU3bKI 3HAUCHHS HICKCY
HanpyxeHHs: N/L, #ioro 30i/bIIeHHS CIIOCTEPIraeThCs y BIANOBIAb HA JIF0 CTPEC-1HIYKOBAHHX
daxkropi. Cepen nocmimkenux rpyn P.ridibundus i3 pi3HEM cTymeHeM remomapa3uTapHOro
HAaBaHTA)XCHHsSI HaWOUIbLINI 1HJIEKC HANpY)KEHHS BHU3HAuU€HUH B OCOOMH 13 KOMOIHOBaHOIO
noxniiaBaziero (Hp+Tr+Mc+Dc), mo wa 14,21% (p < 0,01) Ta Ha 11,58% (p < 0,01) Ginbie Hik Yy
ocobwuH 13 noagiiHO0 (HP+Tr) Ta notpiitHoro (Hp+Tr+Mc) inBasieto BifmoBinHo (Tabd. 2).

3a pesynbraTamu mpoBeneHoro jpociimkeHHs 3MiH EJIOK Ta iHgekcy noMmiHyBaHHA B
P.ridibundus i3 pi3HEM cTymeHeM remMomnapasMTapHOTO HABAHTAXKCHHS BHSBWIMA  1X
pI3HOCIIPSIMOBAHI 3MiHM, IO CBiAYaTh MPO 3MEHIIEHHS CTPYKTYpHOI OpraHizalii CHCTEeMH
(mizBUILEHHS 1i J€30praHi30BaHOCTI), 32 PaxXyHOK 3MEHILIEHHS BITHOCHOI OpraHizaiii B Ipymi
ocoOuH i3 nomiiaBaziero (Hp+Tr+Mc+Dc) Ha BiaMiHY Bif ABOX iHIIMX TpyH (Tad. 2).

Omxe, BusBieni 3Miau B EJIOK Tta BigHOCHOI opranizanii (iHIeKc JOMIHYBaHHs) BiJIOMBaIOTh
necrabiyizaliifHi mporecu Ta xapakTep MoAM(IKaliiHUX 3MiH, 110 Bi0OYBalOTHCS B OpraHizmi
P. ridibundus 3ayiexxHo Bi MiABHUINCHHS CTYIICHS TeMOIIapa3uTapHOTO HaBaHTAKECHHS.
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Tabmuust 2 — IarerpanpHi  neiikonmrapHi iHgekcu P. ridibundus i3 pisHuM  cTyneHem

réeMoIapasuTapHoro HaBaHTa>KCHHA.

['pynu TBapuH | Hp+Tr+Mc+Dc Hp+Tr+Mc Hp+Tr
TTokasHUKH (n=12) (n=14) (n=26)
N/L 0.65+0,28 0,44:+0,12%* 0.46+0,08"
0.12 1,09 0,15 1,01 0,19 -1,33
EJIOK 1,90+0,24 1,68+0,10%* 1,6320,07"
1,42 -2,17 1,43 2,25 1,37 -2,14
EJIOK g0 73,3949,28 64,87+3,97** 63.,18+2,85"
54,90 — 84,14 55,28 — 86,89 52,88 — 82,74
R 0.7120,04 0,75+0,02* 0.75+0,01"
0,67 -0,79 0,66 - 0,78 0,68 - 0,79

PesynbTati mpoBEAEHOTO IOCTIDKEHHS IMOKA3aid, 110 31 30UIBLICHHSM T'eMOIapa3uTapHOro
HaBaHTaKeHHs B opranizmi P. ridibundus BinOyBaeTbcsi MiABHIICHHS CTYICHS HANpyKCHHS
ajantaniiHuX (QYHKIIIOHATBHUX CHUCTEM Ta 3MEHILIEHHS CTaOUIbHOCTI CTPYKTYpU JICHKOIIUTIB.
OTpumani [aHi CBiIYaTh MPO MOMIJIMBICTh BHUKOPHUCTAHHS IHTETPATBHUX JICUKOIUTAPHUX
IHIEKCIB JJIsl OI[IHKM CTYICHS HANpyXeHHs amanrtariiaux mporecis P. ridibundus B ymoBax
MIPUPOIHOT TeMOTIapa3uTapHOl iHBa3i1.

BusiBieHi 3aleXHOCTI IHTErpaapbHHMX JeWKoHUTapHHX iHgekciB P. ridibundus i3 piBaem
MPUPOIHOT TeMOTIapauTapHOi 1HBa31i BUMararoTh MOAAIBIIOTO ITHOOKOTO BUBUCHHS.

BHUCHOBKHA

1. YV xpoBi o3epuux ka0 P.ridibundus Oymu BHSBICHI OJHOKIITHHHI Tapa3WTH, SKHUX
BiZIHECEHO 0 3 TaKCOHOMIYHHUX POJMH: BHYTpimHbOKTITHHHI — Hepatozoon Miller 1908
(Apicomplexa: Adeleorina), Dactylosoma Labbe, 1894 (Apicomplexa: Dactylosomatidae) Ta
no3akituaai — Trypanosoma Gruby 1843 (Kinetoplastida: Trypanosomatidae), a takox
JIMYMHKOBI cTaii HemMaToau — Mikpodinsipii — i3 migpsay Filariata.

2. 3a pe3ynbTaTaMH MPOBEIEHOTO TOCHiIHKEHHS OYyJ0 BH3HAYEHO, 10 B KPOBI BCiX OCOOWMHU
P. ridibundus i3 pi3HuM KOMOiIHYBaHHSM reMomapa3uTapHoi iHBa3ii HAWOUTBIINIL Ty KITITHH
cKiIafanu JiMpOIUTH, TOOTO KpoB Mae JiMporuTapHuii npodinas. BcranoBneHO 3MEHIIEHHS
BITHOCHOI KUJIBKOCTI JTiM(OIMTIB B 0coOMH 13 modiinBasziero (Hp+Tr+Mc+Dc) na 13,62%
(p < 0,01) nopiBHAHO 3 OCOOMHAMH, 1110 MaJIK MOTPikHY iHBazito (Hp+Tr+Mc).

3. AHaui3 3MiH TpaHYJIOIMTAPHOTO MYy JIeHKOUMTIB y nepudepuuniii kposi P. ridibundus
CBITUUTH TPO JOCTOBipHI 30imbmieHHs Ha 23,87% (p<0,01) BiIHOCHOI KiTBKOCTI
cermenTosiiepHux Ta Ha 30,71% (p <0,01) manuukosaepHUX HEUTpoPuIB B OCOOUH 13
NOJII1HBA31€10 MOPIBHAHO 3 OCOOMHAMU 3 MOTPIHHOIO 1HBA3IEIO.

4. AmnHamni3 3MiH aOCOJIFOTHOI YMCENBHOCTI B PI3HUX ITyJiaX JEHKOLMTIB JO3BOJISIE KOHCTATyBaTH
BipoTiZHE 30UIbIIEHHS BCIX ()OPM TPaHYJIOUTIB B 0cOOMH i3 modmiiaBazieto (Hp+Tr+Mc+Dc)
MOPIBHSIHO 3 0coOMHaMH 3 noTpiiHoro (Hp+Tr+Mc) ta nmoasiitHoro (Hp+TT) iHBazi€to.

5. Cepen nocmimpkenux rpyn P.ridibundus i3 pi3HUM CTymeHeM TeMomnapa3uTapHOro
HABaHTA)KCHHS HaMOLIbIINKA 1HAEKC HANpYKEHHS BU3HAYEHHUH B 0COOMH 13 KOMOIHOBAHOIO
noniinBaziero (Hp+Tr+Mc+Dc), mo nHa 14,21% (p < 0,01) ta Ha 11,58% (p <0,01) Ginbie
HIX B 0coOuH 13 noasiitHot0 (HP+TT) Ta notpiiinoro (Hp+Tr+MCc) iHBa3i€ro BiIOBIAHO.

6. Otpumani AaHi CBi4aTh MPO MOXIIMBICTh BUKOPHUCTaHHS IHTETPAIbHUX JIEUKOIMTAPHUX
IHEKCIB JIJIS OLIHKK CTYIIEHS HANPY)KCHHs aganTaniiaux mporecie P. ridibundus 8 ymoBax
IPUPOHOT TeMoIapa3uTapHoi iHBa3il.
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VYci naHku GiOTEXHONOTIYHOTO TPOIECY OTPUMAaHHS eMOpPioHIB iN Vitr0 mocTymarThesi ehEeKTHBHICTIO
nepe/l TAKUMH, [0 MAroTh MicIie iN ViVO. AHai3 JTiTepaTypHHUX JaHUX MEPEKOHINBO CBIIYUTH PO TE, 10
010TEXHOJIOTII0 OTPUMaHHS eMOpPiOHIB iN Vitr0 MOXXHA 3HAYHO TOKPAIIUTH, SKIIO X04ya O [esiki yMOBU
CepeloBUIa KYJIbTUBYBaHHSA OOLUT-KymMymrocHHX KomimiekciB (OKK) i emOpioHiB, SKi MOBCIOTHO
HAJMIpHO CTa0iMi3yI0Th, 3aMIHUTH Ha TPHUMYCOBO OCIIIUIIOOYI 3 Bigomumu Oioputmamu. [omo
cepenoBuina KynstuByBanHs OKK in vitro Hamu 3actocoBano ocmwnsinito pH 3 1o6oBuM GioputMOM Ta
PO3po0IICHO i BUKOPHUCTAHO OCLIIJIALIIO TEMIIEPATypH 3 NPUOIU3HO OJHOTOANHHUM OIOPHTMOM. YTeplie
Yy CBITOBI TpPakTUIIl MOKAa3aHO, IO 3aCTOCYBAHHA OIOPUTMIYHO OCIMIIOIOYHX IIapaMeTpiB
kyneruByBanas OKK in vitro He 3MeHIye mpupicT iXHBOTO [iaMeTpa TMOPIBHAHO 3 BHKOPHUCTAHHIM
MOCTIHHUX yMOB. lle — nuine mepiuuii KpoK Ha HUIAXY MEPCHEKTUBHOTO YIPOBAKEHHS OIOPHUTMIYHO
OCLMITIOIOUUX MapaMeTpiB KyJIbTHBYBaHHs 010JI0TIYHUX MiKpOOO’€KTIB y Gi0TeXHONOTII.

Kmouoei crnosa: b6iomexnonoeis, ocyunayis, pH, memnepamypa, ooyum-kymymocuuii komnaexc (OKK), in vitro,

napaouema nocmiuHoCmi.

Kopuan H.A., T'ankun AJO.'PABPABOTKA TEXHOJIOTMU KYJIbTUBUPOBAHWS OOIIUT-
KYMVJIIOCHBIX KOMIUIEKCOB IN VITRO MPU OCHWJUIALIMA pH U TEMIIEPATYPbBI
CPEJbl UX JO3PEBAHHS / TlonraBckuii HAlMOHANBHBIN IEJArOrMYeCKUil  YHUBEPCHUTET
M. B.I'. Koponenko, 36000, Ykpauna, [lonrtaBa, yi. Octporpauckoro 2, 1Ha].[I/IOHaJ'ILHBII71 TEXHUYECKAN
yHuBepcutreT YKpauHbl «KueBckuil mnonmurexHuueckuil uHctutyT», 03056, VYkpauna, Kues,
npoct. [To6ensr, 37

Bce 3BeHbS OMOTEXHONOTMYECKOTO MpoIlecca MOJYyYeHHss SMOPHOHOB N Vitro  ycrymaror
B 9((GEKTHBHOCTH TEM, YTO HMEIOT MECTO iN VIVO. AHamu3 JIUTEPATYpHBIX IaHHBIX yOEIUTEIbHO
CBHJIETEIBCTBYET O TOM, YTO OHOTEXHOJIOTHIO MONyYEeHHS SMOPHOHOB iN Vitr0 MOXHO 3HAYMTETBHO
yIy4YIINTh, €CIH XOTS OBl HEKOTOpBIE YCIOBHA Cpeabl KyJIbTHBHPOBAHUS OOIUT-KYMYJIFOCHBIX
kommiekcoB (OKK) m >MOpHOHOB, KOTOpbIE BCIOAY UYpEe3MEpPHO CTAOMIM3HPYIOT, 3aMEHHUTh Ha
MIPUHYIUTEIHHO OCHMIIIHPYIONINE ¢ N3BECTHRIMHU OnopuTMamMu. OTHOCUTEIHHO CPeAbl KyJIbTHBHPOBAHUS
OKK in vitro Hamu npuMeHeHa ocluuisiuust pH ¢ cyTOYHBIM OHOPHUTMOM, a TakxKe pa3paboTaHa M
HCTIOIb30BANIACh OCHMIUILIIUS TEMIEPATyphl C MPHOIU3UTENHFHO OJHOUYACOBBIM OMopuTMOM. BriepBeie B
MHPOBOM TpPAaKTHUKE II0Ka3aHO, YTO HCIIOJIb30BAaHWE OHOPUTMHUYHO OCHMWUIMPYIOIIMX IapaMeTpoB
kynbpruupoBanus OKK in vitro He yMeHbIaeT IPUPOCT UX AUAMETPA CPABHUTEIBHO C HCHOJIB30BAHHEM
CTaOMJIBHBIX YCJOBHH. DTO JIMIIG TNEPBHIM IIar Ha IMyTH IEPCIEKTUBHOTO BHEAPEHMS OMOPUTMUYHO
OCHMUIMPYIOLINX [TapaMeTPOB KyJIbTHBUPOBAHUS OMOJIOTMYECKUX MHUKPOOOBEKTOB B OMOTEXHOJIOTHH.
Knouesvie cnosa: buomexnonozus, ocyumnayus, pH, memnepamypa, ooyum-xymyniocusii komniexc (OKK),
in vitro, napaduema nocmosncmea.

Korchan N.O., Galkin O.Yu! CREATION CUMULUS OOCYTE COMPLEXES CULTURE
TECHNOLOGY IN VITRO UNDER OSCILLATION pH AND TEMPERATURE OF THEIR
MATURATIOM MEDIUM / Poltava National Pedagogic University named after V.G. Korolenko,
Ukraine, 36000 Poltava, Ostrogradskii st., 2, ' National Technical University of Ukraine “Kyiv
Polytechnic Institute”, Ukraine, 03056 Kyiv, Peremohy av., 37

Working out of technology for obtaining preimplantation embryos in vitro is an important scientific task.
This problem is resolving by many scientists all over the world. Impressing results are achieved on this
way. Nevertheless, every step of biotechnology process for embryo obtaining in vitro is less effective
than those is in vivo. Literature data analysis convincingly indicate biotechnology for embryo obtaining
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may be significantly improved if some culture conditions for cumulus oocyte complexes (COCs) and
embryos, which are everywhere over stabilized, were forced to be oscillating with familiar biorhythms.
Development of biological object is not only programmed but also is determined by influences of
environmental changes. There are not constant or stable conditions in nature, particularly — in mammalian
organism. Physiological processes are principally nonlinear. Values of many organism parameters change
with several biorhythms. Important role of biorhythmic changes in values of an organism parameters is in
favoring transition between its opposite states and processes, for example — between anabolism and
catabolism. Theory and practice of biology and medicine indicate an action of specific factors for
development of an organism and cells can be substituted to some extent and added by nonspecifical ones,
particularly by temperature and concentration of different ions. Concerning medium for COCs culture in
vitro, we developed and applied method of pH oscillation with circadian period, and method of
temperature oscillation with circahoralian period. For the first time in world practice, we have shown
applying biorhythmically oscillation parameters for COCs culture in vitro does not decrease diameter
gain when compared with use of constant conditions. This is only the first step on the way of perspective
introduction biorhythmically oscillation parameters for culture of biological microobjects in
biotechnology. Results of our work are following. It is developed technology of COCs in vitro culture in
medium temperature of which is forced to be oscillating in the range from 37 to 39 °C with circahoralian
period. It is developed technology of COCs in vitro culture in medium pH of which is forced to be
oscillating in the range from 7.2 to 8.1 units with circadian period. There is not significant difference
between rates of COCs diameter gain at oscillating versus constant temperature and at oscillating versus
constant pH. Principal cause of this is likely short term of COCs culture — only 24 hours. Though we have
shown oscillatory culture conditions to be not worse than constant ones literature data and our theoretical
ground convincingly give evidence about great perspectives namely oscillatory culture conditions as
nonspecific factors stimulating growth and development of COCs in vitro. So, paradigm of stability is
limited, and homeostasis is not only stable but oscillating too. Taken into account perspectives of the
further investigations, it seems to be necessary to study the impact of using oscillatory temperature and
oscillatory pH on in vitro fertilization of oocytes matured in vitro and on in vitro culture of the embryos
obtained in this way. Because, the longer the culture continues at oscillating both temperature and pH the
bigger would be difference between results of culture at constant conditions versus oscillating ones with
advantage of latter’s.
Key words: biotechnology, oscillation, pH, temperature, cumulus oocyte complexes (COCs), in vitro, paradigm
of constancy

BCTYII

Po3poOka TexHOJIOTIT OTpUMAaHHS TOIMIUIAHTAI[IHHUX eMOpIOHIB IN VILr0 — Ba)KJIMBE HayKOBE
3aBJlaHHs, HaJ SKUM HpAIOIOTh HAYKOBII YChOro cBiTYy. Ha oMy HUIIXY JOCATHYTO
BpaXalouux pe3ynapTaTiB. THM He MeHIe, YCl JJaHKU O10TE€XHOJIOTIYHOTO MpOLecy OTPUMaHHS
eMOpioHiB IN VItro mocTymarThess eEKTUBHICTIO MEpe] TaKHMMH, 10 MArTh Micue in Vivo.
[MokpamieHHs1 po3BUTKY oolMT-KyMyarocHuX komruiekciB (OKK) in vitro tex 3anumiaerbcs He
BUPILLIEHOIO TPOOIEMOIO.

@i310/I0T14YHI TPOLECH MPUHIUMNOBO HeNiHIWHI. Ilepexin KIITUH 3 OJHOrO KpaHBOTO
¢1310JI0T1YHOTO CTaHy, y SKOMY I€peBaXaroThb aHAOOJIYHI MpOLECH, B IHLIMH, Yy SKOMY
MepeBaXaloTh KaTaOOMIYHI TIpollecH, NOMIOHWKA /O KOJMBAHHS MEXaHIYHOTO MasTHHUKA,
ocumALii. Pe3ynprar po3BUTKY 010J0TIHHOTO 00’ €KTa-Mpolecy He JIHIIE 3alporpaMOBaHUi, a
BU3HAYAETHCS ¥ BIUIMBOM 30BHIIIHIX YMOB CepeloBHINA. 3 YCIX BIJOMHX CHOCOOIB
BUKOPUCTaHHS 30BHIIIHIX YMOB CEpENOBHILIA JUI MOKPAIIEHHS POCTy M PO3BUTKY KIITHH 1
eMOpIOHIB HaWOLIbII aJEKBATHUM iXHIA HPUPOIl € CHoci0 3acTOCyBaHHS Ta MIATPUMAHHS
610pUTMIYHOT OCHWIALIT BEIMYUH MapameTpiB 1ux ymoB. HaifBimomima ¥ Haif3po3ymimima
TEOpPETHYHA TicTaBa Uil PO3MIMPEHHS 3aCTOCYBaHHS OCIHJIAIII YMOB CEpPEIOBHINA PO3BUTKY
raMeT, KITHH 1 eMOpPiOHIB — MpUpoaHa OlOpUTMIYHA OCLMJISLIS BEIMYMH iXHIX MapaMmerpiB i
30BHIIIHBOTO OTOuYeHHs. HalzaranmpHilma TeopeTHyHa MifCTaBa — CHPUSHHS B3a€EMOIEPEXOY
MPOTHJICIKHUX BIACTHBOCTEH 01000’ €KTIB B iX KUTbKICHUX 1 IKICHUX 3MiHaX.

Teopia i npakThka 0ioJorii Ta METUIMHM CBiAYaTh MpPO Te, IO Ail0 crerudiuHux (akTopiB
POCTY 1 PO3BUTKY KMBOT'O MOYKHA JISSIKOIO MIPOIO 3aMIHUTH Ta JIOTTIOBHUTH JII€I0 HECTICTIM(IIHUX
¢axropis [1, 2, 3, 11], 30kpema, 3MiHOIO TeMIIEpaTypH Ta KOHLIEHTpaLlill pi3HUX 10HIB, OCOOIUBO
kartioniB BogHto [9, 10, 19, 20]. Ta pa3oM i3 THM € JOCIIIKEHHS, SIKi HAIITOBXYIOTh HA JYMKY
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PO LIKIJTUBICTh OYyAb-KOI0 MaHINMYJIIOBaHHS 3 TEMIEPAaTypOIO0 CEpEelOBHUINA KYyIbTHBYBaHHS,
OKpiM migTpuMaHHs i mocTiiaoro [21, 22]. Aue inmi ¢akTé CBigYaTh HpO Te, MO Mapaaurma
MOCTIMHOCTI (CcTabUIbHOCTI) € oOMekeHOor. Tak, ToKa3aHo, IO 3aIUTiIHEHHS OOIUTIB CCAaBIIiB
in vitro mopopkye B HuX ocummsiiito [18]. [ xoua B 3urorax MHIlli Taka OCIHJISIIIS TPUBAE 30BCIM
HEJIOBrO, MOPIBHIHO 3 TPUBAJIICTIO KYJIBTYpPH AOIMILIAHTAIMHUX eMOpioHiB in Vitro [14], sko
il miATpUMyBaTH i Jaji, pO3BUTOK eMOPiOHIB 3HAYHO MOKpaiyeTses [15, 16].

A TOMy MOXXHa CHOJIBaTHCS Ha YCIIIOIHE 3acToCyBaHHS Oioputmiunoi octwmanii pH
1 TemmepaTypu sK ¢GakTopiB, IO CTUMYJIIOIOTH picT 1 po3BuTok OKK. V 3B’s3Ky 3 MM MeTO10
poboTH crana po3poOKa TEXHOJOTri CTBOpeHHs ocumisiuii pH 1 temmeparypu in vitro mus
kyiabTuByBaHHs OKK 3a mmux ymoB. Po3poOka 1iei 610TeXHOJIO0TIi BKJIFOYala CTBOPEHHS TaKHX
TEXHOJIOTIN 1 cucreM Oioputmiunoi ocimisinii pH 1 Temmeparypu In Vitro, siki go3Bonuiu 6
KyJabTuBYBaTH B Takux yMoBax OKK, a B MalitOyTHhOMY — 1 TOIMITIaHTAIlIiHI eMOpiOHHU.

MATEPIAJI TA METOIU JOCJIIIKEHHSA

OKK oTpuMyBaiv 3 sIEUHUKIB CBiHI, IPUBE3ECHUX 3 M’ ACOKOMOIHATY. SI€UHUKN TPAaHCHOPTYBAIU
B TEPMOCI TIpH TeMIiepartypi, He Hrk4ii Hik 20°C. Yac Bif y34TTs NEPIIOro sIEYHUKA 70 TOYATKY
Bunaienass OKK — Big 2 rox go 3 rox. Y naboparopii, B yHIBepcaldbHI HACTUIbHIN
OaktepunuaHiii kamepi YHBK-1, B sKy BMOHTOBaHO OIHOKYJISPHUN MIKPOCKOI, SE€YHHUK
OoOMHBaJIM CTEPHIIBHUM (Hi31010T1YHIM po34rHOM 3 Temmeparyporo Big 25° C go 39° C. OKK
pazom 3 dodikyisipHoro pinuHoro (PP) Bumydanu 3 (onikysiB TiNETKO 3 METAIEBOIO TOIKOIO.

BukopucroByBasu ¢osikyau 3 IiaMeTpoM, He MEHIIUM 3a 2 MM. Bigcmokrany minerkoro OP 3
OKK umnpuckyBanmu y ¢akoHuuk 06’emom 20 mit. 3i6paniii y Takuii ciocio ®P 3 OKK naBamu
BificTosATHCS 5 XB, OO ocraHHi ocink Ha aHo. ®P BigObmpamum, 3ammmaroun OKK Ha 1Hi
¢drnakona, i uentpudyrysamm ii 5 xB 3a 3 Tuc. 00./xB. LlenTpudyrosany ®P nomaBamu B
kimpkocTi 10 a6o 20% no cepemoBuma no3piBaHHs OKK. 3amumox @®P 3 OKK 3HOBY
30oBTyBain ¥ BwimBanu B vamky llerpi, y skii OKK BinmykyBanum # mepeHOCHIH B
cepenoBuille Jo3piBaHHA. Jleski eneMeHTH 1Ii€l W HACTYyMHUX METOJUK BHUKIIAJEHI
B poborax [12, 13].

OKK po3camkyBanu Ha3forajg y JOCHIIHI Ta KOHTPOJIbHI CKJISIHI YallkKd 3 TO0XMBHUM
cepenopuiieM. CKISHI YallKd KyJIbTHUBYBaHHSI BJACHOPYYHO BUTOTOBIISUIM 3 (PJIAKOHIB 3-TI1J1
iHCcyminy. liamerp yamku — 15 mm, Bucora — 10 Mm.

Temnepatypy # pH KOHTpOJBHOrO cepeloBUIla J03piBaHHS MIATPUMYBAJIU MOCTIHHHUMHU.
Temnepatypy i pH mociigHoro cepenoBuinia 103piBaHHS NMpUMYILITyBad ocuuitoBatu. llepen
nocraHoBkoro OKK Ha KynbTypy BUMiproBallu IXHil JiaMeTp.

Yamku 3 OKK Bkiagaim B ra3oBi KaMepH, y AKUX iX MPOAyBaiu Ta3oBoio cymimmo 3 CO;
it moBiTps. @akoHU BKJIQaIH B TEPMOCTAT Ta TEPMOOCIHIISATOP.

Hns nospiBanuss OKK BuxopucroByBanmu cepenoBuiie NCSU, sike roTyBanmu camocTiiiHO 3a
niteparypaumM npomucoM [17]. Moro ckman Takuii: xnopus Hatpito — 108,7 MM, XIOpHI Kamio —
4,78 MM, nakraT Kanblito 1’ sstuBogHUN — 1,71 MM, kamniit pochopHOKUCTHI OTHO3AMITIIEHUI —
1,19 MM, cynwdar maraito cemuBogaui — 1,19 MM, rmyramin — 1,0 MM, Tmroko3a — 5,55 MM,
tayput — 7,0 MM, rinotaypun — 5,0 MM, mipysar Hatpito — 0,33 MM, rigpokapOOHAT HATPIO —
25,07 MM, rerraminuny cyibdar — 20 mxr/mi, nucreamin — 0,57 MM. OTpuMaHe cepeoBuIe
cTepuii3yBayid (IIBTPYBAaHHSAM 3a JIONOMOIOI0 BJIACHOPYYHO 310paHOi ycTaHOBKU. Bakyym
CTBOPIOBAJIM BaKyyMHHUM KomrpecopoM. IlpuroroBane cepenoBuIle MpOJyBald TIa30BOIO
cymimmo, mo gasaia pH Bix 7,3 ox. 1o 7,4 ox., i 30epiranu B XonoAuabHUKY. HamepemnoaHi
KYJIbTUBYBAHHS CEPEAOBHUIIE PO3JIMBAIN 10 CKJISHUX Kamepax, o 0,7 Ml i HamapoByBajJIM Ha
HBOTO Ba3eNiHOBY oo, Te&X 1o 0,7 mu. CKIsSHI KamMepH 3 CepeloBHILEM BKJIaJaId B Ta30Bi
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KaMmepu, ado BUTATYBAJIH 3 HUX 32 JIOTIOMOTOIO CIIeLiaNbHOro miHiera. CTepuibHe CepeoBHUILe
nonoHioBain  10% a6o 20% @P, 10 MO/mMi XOpiOHIYHOTO TOHAJOTPOMIHY JIIOJUHHU Ta
10 MO/mn1 XOpiOHIYHOTO TOHATOTPOIIHY KOHS, TOPMOHAaMH, SIKi TMOBCIOJHO JOJAIOTHhCA J0
cepenoBuina KynptuByBanHs OKK cBuni [10].

Uepes 24 ron. xynpruByBanHa OKK ixHili glameTp BUMIpIOBaJIM TMOBTOPHO W BHU3HAYAIH
MPOLIEHT HOT0 BiTHOCHOTO IPpHUPOCTY 3a Gopmymoro bpoi [8]:

MPOIICHT BiHOCHOTO mpupocty =2 X 100 x [((M2 —M1)]/ [(M2 + M1)],
ne M1 — niamerp OKK no kyneruByBanns, M2 — niamerp OKK yepe3 100y KyabTHUBYBaHHS.

Ocmmanito pH cepenoBuia KyabTUBYBaHHS 3 TOOOBUM MEPiOJIOM CTBOPIOBAIM 32 METOJOM
Jlenucroka [4, 5] 3a HOBUM mnpu3HadeHHsM [7]. s 1bOrO BHUKOPHMCTOBYBAIM CIICIHIAIBHO
CKOHCTPYHOBaHI ra30Bi KaMepH — aIIOMiHI€BI OIOKCH 3 HAIIBIIPOHUKHUMH JJIs Ta3iB TpyOKamHu i3
cmitikoHoBoi rymu [5]. OKK mepenocunu B CKIJISIHI KaMepH 3 CEpPEeIOBUIIEM JO3PiBaHHS, Ha SKE
MOTICPEIHRO HAIIAPOBYBAIM BaseniHOBY oiifo. Lli kamepu Bkiagamu B ra3oBi kamepu. OcTaHHI
npoxyBasu cymimo CO; 3 OBITPsM, sika HaJlaBaia cepeaoBuIly MiHiManbHui pH y 7,2 ox. i
YCTaBISJIM B TEPMOCTAT 200 TEPMOOCLUIISATOP 3aJIEKHO BiJl TOTO, KU BapiaHT KyJIbTUBYBaHHSI
3MiCHIOBAIM — Jume ocuwanito pH, unm # ocmwrsanito temnepatypu. Yepes nody pH
CepeIOBHILlA CTaBaB 3HAYHO JIYKHHUM 3aBlagku Buxony CO; 13 cepenoBHIlna y MpOCTip razoBoi
KaMepH, a MOTIM 13 HbOTO — B MOBITPSHUI MNPOCTIp TepMOCTaTa YW TEPMOOCIMIATOpA 3a
rpajiiecHTOM HOro KOHIEHTpamii. Y mell uac, 3a yMOB JOCSTHEHHS MakcuManbHOro pH
CepeIOBHINA, CKIISHI KamMepu BUTATyBald 3 ra3oBux, posrisaanu OKK i BumiproBanu ixHii
niametp. BumiproBanu Takox fiama3on ocpuismii pH.

Ocuummsniro Temmeparypu 3 40-xBunuHHAM niepiogoM y Tepmoctari TC-80 cTBOproBanu B Takuit
Crocib yKiIagaad B TEPMOCTAT 3aKPHUTI TUIAIIKH 3 BOJI0O [6].

Tepmoctar mpueaHyBaJIM 10 E€IEKTPUYHOI MEpPEXKl Yepe3 JeKUIbKa MOCIHIIOBHO 3’ €IHAHHUX
taiimepiB ¢ipm «Brilux» ta «Ferony, po3pobusim rpadik moyeprosoro, depe3 koxHi 20 XB,
YBIMKHEHHS-BUMKHEHHsI TE€PMOCTaTa, i BIMOBIHO 3alporpaMyBajil Ha YMUKAaHHS-BUMHKAHHS
TaiiMepu.

AMIUTITYy OCUWIISILI TeMIepaTypu peryiioBajy MUISIXOM 3MIHHM B T€PMOCTaTi 00’€My BOJIH.
YuM MeHmMii 00’eM BOJIU MICTUBCS B TepMOCTaTi, TUM OUIBILIOI Oyla aMIUTITyAa OCLMJISALIT
temmnepatypu. PoGora TepmMocTaTta B TaKOMYy PEXHMi MEPETBOPIOE HOTO B TEPMOOCIMIISTOP.
Temmnepatypy B kamepi KyJIbTUBYBAHHS BUMIPIOBATIN PTYTHUM TEPMOMETPOM.

Ha puc. 1 HaBeneHo rpadik cCMHYCOianbHOI 3MIHU TEMIEPATypu CEPEOBUIIIA KYJIbTUBYBAaHHS 3
40-XBWJIMHHUM TIEPIOZOM Yy TEPMOOCIWIIATOPI. BemMunHy amIuniTyu OCHWIISIII TeMIepaTypu
BHMIPIOBAJIM BPaHII.

Ak razoBy ¢asy cepenoBHINa KyJIbTHBYBaHHS BUKOpUCTOBYBayM cymimt 5% CO; 3 mOBITpsIM.
Cymimr CO2 3 moBiTpsIM CTBOPIOBAIM HUIAXOM 3MilyBaHHs MoToKiB COy, 3 OanoHa, i MOBITPA,
sKe TMOJaBajM 3a JONOMOIOI0 AaKBapiyMHOTO KoMIpecopa. 3MilllyBaHHS IIOTOKIB Tra3iB
npoBoauiii B Koyl boOpoBa, 3amoBHEHIW OimucTWILOBaHOKO BoOmoto. IloTpiOHOT st
KyJIbTUBYBAaHHSl BEJIIMYMHU TOCTiiHOTO pH nocsramy nuisixoM 30UTBIIEHHS YU 3MEHIICHHS
OTHOTO 3 Ta30BHX IIOTOKIB 3a OE3MepepBHOTO0 KOHTPOIIO I[HOTO ITOKAa3HWKA CEpeIOBHIINA
KynbTUBYBaHHSA pH-meTpowm [2, 4, 5].

Ycboro Oyno JociipkeHo 22 KynbTypH. Yci TOCHiIKeHHs MpoBeeHI B aboparopii ¢izionorii
[nctutyTy cBuHapceTBa 1 arponpomucioBoro BupooHunrsa HAAH Vkpainu.
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Yac, XxBUAWHU
Puc. 1. I'padik 3minu Temnepatypu cepenoBuima kynbTuByBaHHs OKK 3 40-xBuiMHHUM
MepioIoM ii OCIHIIALIIT B TEPMOOCIHISATOPI.

PE3YJBTATH TA IX OGTOBOPEHHS

Po3pobnero TexHosoriro KyipruByBanHs OKK in vitro i3 3actocyBaHHSM OiOpUTMIYHOI
ocuumsnii pH 1 Temnepatypu sik pakToOpiB CTUMYIISAIIT IX POCTY H PO3BUTKY.

1 3 5 7 9

[TopiBustHHS TIporieHTa mpupocTy miamerpa OKK 3a mocTiifHOT Ta OCHIIIIOIYOT TeMIepaTypH,
HE3aJIeHO BIJ] 1HIIMX yMOB KYyJIbTHUBYBaHHS (TaOuq. 1), moka3ye BIJICYTHICTb JOCTOBIPHUX
BIIMIHOCTEHN M1 IIUMHU BEIUUYHUHAMH.

Tabmuus 1 — [pupict aiamerpa OKK 3a mocTiitHOT Ta OCIMITIOI0YOT TEMITEpaTypH

TemmepaTtypa KyJIbTUBYBAaHHS

rocrTiiiga, N = 395 ocuwIor4a, N = 393
JiameTp, oJl. Jiamerp, ofl.
- - - npupict,% - - - npupict,%
MOYATKOBHUH | KIHIICBHH MMOYATKOBHH | KIHICBHHA
hr/ili 15,2140,17 | 23,32+0,43 | 43,75+3,68 | 14,57+0,18 | 23,18+0,48 | 44,61+3,13

[Mpumitka. BigMiHHICTE M BIIIOBIAHUMY 3HAYESHHSIMHU IIPUPOCTY HE TOCTOBIpHA.

Tax camo, BIACYTHS AOCTOBIpHa pi3HMISI W MK mpoueHToM mnpupocty aiamerpa OKK 3a
MOCTIHHOTO Ta OCHWIIOIYOro pH, He 3ajeXHO Bl IHIIMX YMOB KyJbTHBYBaHHS (Taldi. 2).
B 000x Bumazkax i MOXHA IOSICHATH HEIOCTAaTHHOIO TPUBATICTIO KYJIBTUBYBaHHSA. MOKHa
IOPUITYCTUTH, IO SKIIO Mpolec KyJIbTUBYBAaHHS MOJOBXUTH JO 3alUTiIHEHHS OOIMTIB
1 KyJIbTUBYBaHHSI €MOpIOHIB /0 CTajili OJAaCTOLMCTH, BIAMIHHICTh y BIUIMBOBI MOCTIMHOTO M
OCLIITIOIUOro (hakTopiB Ha Il OioyoriyHi 00’€KTH cTaHe A0CTOBipHOMO. I[loTpiOHO TakoXx
BIIHAMTH HaWKpammii fiarna3oH ociuisiii pH 1 temneparypu.

BusiBnena cnabka i HemocToBipHa Kopensuis Mk npupoctoMm niamerpa OKK i BennumnHoro
poO3Maxy OCHUIIALIT TemMrepaTypu (puc. 2).
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Tabmuus 2 — [pupict aiamerpa OKK 3a mocriiiHoro Ta ocuuitorogoro pH

pH xynbTUBYBaHHS

nocriiinuii, N = 293

OCLIMITIOIOYHH, N = 268

JiaMeTp, O/I. JliaMeTp, OJI.
- - - npupict,% - - - npupict,%
IIOYATKOBUH | KIHIEBUH IIOYATKOBUH | KIHIIEBUH
M+tm | 15,51+0,19 | 25,16+0,51 | 47,04+3,69 | 14,82+0,19 | 23,29+0,47 | 43,12+2,90

[pumitka. BinMiHHICT MiX BiIIOBITHAMH 3HAYEHHIMH PUPOCTY HE JOCTOBIpHA.

[TpouenT npupocTty piamMerpa

80

nr

OKK

T
o

05

20 25

3.0

3.5 40

Pozmax ocimnsmil Temnep aty pu, rpamy cie Il emscig

45 50

[Tp onent mpupocty miametpa OKK 3a ocimnrorouoi Temnepary pir. y = 49,8723 - 1.8613x; r=
-0,1671; p = 0.5854; " = 0,0279
Puc. 2. 3anexHicTh mporieHTa IpUpoOCcTy BenuuuHu cepennboro miamerpa OKK Bix Benmnumnu
po3Maxy ocIuutALii Temrepatypu (f — KoeillieHT KOpeJIsiii; — koedirieHT perpecii)

Ha migcraBi nux gaHMX MOKHA MPUITYCTUTH, IO po3Max OCIwILii, MeHmui 3a 0,5 °C, akTuBye
cnabo, a po3Max ocUMsANii, mo mnepesuinye 2,2 °C, mounHae MPUTHIYYBATH PO3POCTAHHS BCE
oubirol kinbkocti OKK.

Ipouent npupocry niamerpa OKK 3a ocrmsmrorouoro pH cepenoBuina KyabTUBYBaHHS HETaTUBHO 3
CEPEeTHBOIO CHJIOIO JIOCTOBIPHO KOPEJTIOBAB 3 BEJIMYMHOK0 po3Maxy octmsitii pH (puc. 3).

[ poueHT MpupocTy

65
60 F
55 |
50
45t
40
351
30t
25
20¢
15

mianmerpa OKK

0,2

0,4

0,6

0,8

1,0

Po3smax ocmwranii pH, omiamis

1.4

Iponent mpup octy miametpa OKK 3a ocimmotouoro pH: y = 67,7381 - 27.3505x; r=-0,6521;

p=00157; 1=

0.4252

Puc. 3. 3anexHicTh mpoIeHTa MPUPOCTY BenMuuuHU cepennboro niamerpa OKK Bix Benwmumuu
po3maxy octirsnii pH (r — koedirieHT Kopensitii; - koeimieHT perpecii)
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S0 3BaXkaTH Ha BCIO KapTHHY I1i€1 3aJIEKHOCTI, MOKHA JTIMTH BUCHOBKY, 1[0 PUC. 3 BKa3ye Ha
IIKIITTMBICTh 3aCTOCYBaHHS ocruismii pH. Ajnie moTpiOHO 3BakUTH HA Taki oOcTaBUHM. TOYKM Ha
rpadiky 1€l 3aexHOCTi, sKi BiamoBigaroTh po3maxy pH B 1,35 ox., oTpumani 3a BiZHOCHO
Majoi BeIWYMHU TouyaTkoBoro cepeanporo giamerpa OKK, — 10-tre # 12-te wmicue B
pPamKOBAaHOMY pSAY Bij OUIbIIOI BEMWYMHU [0 MEHIIOi cepex 13-Tu BenW4HH, BiANOBIAHO
1o 13-tu kyneTyp. Touka Ha rpadiky i€l 3a1eXHOCTI, AKa Bianosigae po3maxy pH B 1,13 ogx.,
OTpHMaHa 3a HaWMEHIIOi BEJIMYMHH ModaTkoBoro cepennporo naiamerpa OKK, — 13-te micue B
bOMY paHXOBaHOMY psiny. SIk 0Gaunmo, po3Mip HOYATKOBOTO CEPEIHBOTO JlamMeTpa JIyKe
BIUTUBAE HA II0 3aKOHOMIpHICTh. Touka Ha rpadiky i€l 3a1eKHOCTI, sIKa BiJIMOBIAAE PO3MAXY
pH B 0,98 ox., oTpumana 3a BenmunHM TodaTtkoBoro cepeanboro aiamerpa OKK, ska 3aiimae
2-re Miclle B IIbOMY paH)XOBaHOMY psAny. BoHa (akTuyHO BUMazae 3 MHOXXUHHM Pe3yibTaTiB,
oTpuMaHuX 3a ocuuiorodoro pH. Amke pe3ynbTaT BHUSBHBCS HAWTIpIIMM B PaHKOBAHOMY
pany, — 13-te micue 3-nmomix 13-tu pe3ynbrariB. A po3max ociursinii pH B 0,96 ta 1,02 ox. nas
xopouri pesynbTatu. [o6 Oyt oOepekHUM, CIiJ MPUIYCTUTH, IO po3Max ociwisnii pH,
ouremmii 3a 1,0 ox., Moxke OyTH TUM MIKIIMBIIIUM, YuM BiH Outemmii 3a 1,0 ox. Buxomsuu 3
TOTO, IO cepelHii po3Max ocuuitorouoro pH no 13-tu xkynetypam — 0,86 = 0,1 ox., pH moxHa
MmiJyIaBaTi OCIWIIALIL B miama3oHi Bix 7,2 ox. mo 8,06 £ 0,1 ox. (mo 7,96-8,16 ox.). He cmin
3a0yBaTH ¥ MPO MOMJIMBY HENIHIMHICTH 3a1ekKHOCTI mpoueHnTta mnpupocty aiamerpa OKK Big
BeIMYMHUA po3Maxy ocuwisanii pH cepemoBumia ix mospiBanus. [lpumyckaemo, mo B
MO/IaJIbIIIOMY MOJKJIMBE TOYHIIIE BU3HAYEHHS BEJIMYMHU ONTHUMAJIBHOTO po3Maxy ociisnii pH
13 METOI0 OTPUMAaHHs ONTHMANIbHOTO npupocTy aiamerpa OKK 3a ix go3piBanus in vitro.

BHUCHOBKHA

Po3pobiieHo TexHomoriro KynpTHByBanHs IN Vitro OKK y cepemoBuiii, Temrepatypy SKOro
mianaoTh ocuuisanii B miana3zoni Big 37 °C mo 39 °C 3 40-xBuiauHHUM niepiogoM. Po3pol6ieHo
TeXHOJOri0 KynbTuByBaHHs IN Vitro OKK y cepenosuii, pH skoro migmarwTh OCHMIALIT B
niana3oni Bin 7,2 ox. mo 8,1 ox. 3 mepiogom B oaHy a00y. Byno mokazaHo, mo Hemae
JIOCTOBIPHOI BIAMIHHOCTI MDK mpoueHTamu npupocty aiamerpa OKK 3a mnocrifiHoi Ta
OCLIMITIOI0UO0] TemnepaTypH. /loBeeHo, 1m0 HeMae JTOCTOBIPHOI BAMIHHOCTI MiX NPOLIEHTaMHU
npupocty niamerpa OKK 3a nmocrifiHoro Ta ocumimorodoro pH. Xoda ekciepuMeHTaIbHO HaMU
M0Ka3aHo, 110 OCLMJIIOI0Y]I YMOBU KYJbTHUBYBAaHHS HE TipIIi 3a MOCTIiHHI, HaBeJeH1 JiTepaTypHi
NaHl, ¥ Hamle BIANOBIIHE OOIPYHTYBaHHs, Oe€33almepeyHo CBII4aTh PO MEPCHEKTHBHICTH
BUKOPHUCTaHHS caM€ OCLIIIOIYHX YMOB SIK Hecrneun(piyHUX (BakTopiB, M0 CTUMYIIOIOTH PICT 1
possutok OKK in vitro.

BpaxoByroun nepcrneKkTuBU MOJANBIINX JOCTIKEHb, BBAXKAEMO, LII0 MOTPIOHO TOCTIAUTH BIUIUB
3aCTOCyBaHHs ocimiIorounx pH i Temmeparypu Ha 3arutigHeHHs in Vitro mospimux in vitro
OOIIMTIB Ta Ha MOJAIBLIMHA PO3BUTOK OTPHUMAHUX y TaKMH croci®6 eMOpioHiB. A/Ke UMM JIOBILIE
MIPOJIOBXKYBAaTUMEThCSI KYyJbTypa 3a ociuitorounx pH 1 Temneparypu, tem Ouiblioro Oyne
IMOBIPHICTh TOTO, IO 30UIBIINUTHCS BIAMIHHICTD MDK pe3yJabTaTaMH KyJIbTUBYBAaHHS 3a
MOCTIHHUX YMOB, 3 OJHOTO OOKy, Ta 3a OCIHWJIIOIYHX, 3 IHIIOTO, IMOBIPHO, — Ha KOPHUCTH
OCLIMITIOIOUUX YMOB.
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OCOBJIMBOCTI ITOKA3HHUKIB
KAPAIOPECIIIPATOPHOI'O BJIOKY CTYJAEHTIB,
SAKI MEIIKAIOTH Y CLIBCHKIA MICIIEBOCTI
TA B YMOBAX MICTA

Kyuxoscbkuit O.M., Mansko M.M., 3ankoBa [".A.

3anopizbkuii HAYIOHALHUL YHI8epcUumem
69600, Vxpaina, 3anopiscoicsa, eyn. Kykoscvrkozco, 66

olegk181(@gmail.com

[opigyao Garato MoOMOAMX JIOAEH 13 PI3HMX EKOJIOTO-COIliaIbHUX CepeaoBHIN BCTymaioTh o BH3 i
CTalOTh CTyAEHTaMH. [IpW IIbOMYy 3MIHIOIOTBCS HE TiJIbKM YMOBM HAaBYaHHA, aje i, y BHIAJAKY 3i
CTYICHTAaMH 3 IHIIMX MICT Ta CUIBCHKOi MICIIEBOCTi, YMOBH IIPOKMBaHHS, JIOAWHA CTae€ OUIBII
CaMOCTiHOI0. YCi 1i 3MiHM BHMAaraloTh JOJIATKOBHMX MEXaHI3MiB ajanTaiii J0 HOBUX YMOB. bymm
BUBYEHI (i310JIOTIUHI MMOKa3HUKU KapiOpecripaTopHOro OJOKY CTYAEHTIB, SKi MENIKAIOTh y CUIbCHKIH
MiCIIEBOCTI Ta B yMOBax Micra. Y CUIBCBKHMX JiBYaT CIIOCTEpIraeThesi (DyHKLIOHANbHA Hampyra B
MIOKa3HUKaX CEepIEBO-CYJMHHOI CUCTEMHM, IO € Pe3yJIbTaTOM 3MiHH 3BHYHOI OOCTaHOBKH, & B MiCBKHX
JiBUaT BiIMIUY€Ha HAaNpyra B MNOKa3HUKAX AWXAIbHOI CHUCTEMH, IO MOSCHIOETHCS HU3BKUM piBHEM
IH/IMBITyaTbHOTO 3]I0OPOB 5.

Kouosi crosa: adanmayis, kapoiopecnipamopHuil 010K, REPUIOKYPCHUKY, HABYATbHUL NPoYec.
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Kyukosckuit O.H., Mansko M.H., 3ankoBa A.A. OCOBEHHOCTHA ITOKA3ATEJIEN
KAPJIMOPECIIMPATOPHOI'O BJIOKA CTYJIEHTOB, IIPOXUBAIOIINX B CEJILCKOU
MECTHOCTU U B YCIIOBUAX T'OPOLA / 3amopokckuii HalMoHaNbHBIN yHHBepcuter, 69600,
VYxpaunna, 3amopoxse, yi1. JKykoBckoro, 66

E>kerogHO MHOTO MOJIONBIX JIFONEH W3 PasHBIX JKOJIOT0-COMHUANBHBIX Cpel mocTymaror B BY3,
CTaHOBATCS CTyAC€HTaMH. [Ipu 3TOM MEHSIOTCS HE TOJIBKO YCJIOBUS OOyUYCHHs, HO U YCJIOBHUS
MPOKUBAHUS, OHH CaMOCTOSITCIIEHO MPUHUMAIOT PEIICHUS W T.JO. B mepByr0 odepenp 3TO Kacaercs
HWHOTOPOJHUX CTYACHTOB, OCOOCHHO BBIXOJIICB M3 CEIBCKOW MECTHOCTH. Bce 3TH M3MEHEeHHUs TpeOyroT
JIOTIOJTHUTENIBHBIX SHEPro3aTpaT B IPOIECCE AJaNTallMd K HOBBIM YCIOBHSM JKU3HU. BBUTH U3ydYeHBI
(U3NOTOTHYCCKUE TIOKA3aTEIM KapAHOPECIUPATOPHOTO OJOKA Y CTYJICHTOB-IIEPBOKYPCHUKOB, KOTOPHIC
MPOKUBAIOT B CEIBCKOW MECTHOCTH M TOPOJC. YCTAaHOBICHO, YTO ()YHKIIMOHATBHOC HAIPSIKCHUEC B
MTOKA3aTeIsIX CePACYHO-COCYAUCTON CHCTEMBI OOJBIIE BEIPAXCHO y IEBYIIEK M3 CEIbCKOW MECTHOCTH,
YTO SABJETCS PE3yNbTATOM M3MEHEHHS MPHUBBITHOW OOCTAHOBKH, a y TOPOJICKHX JEBYIIEK OTMEUYAeTCs
HampsDKCHHE B TIOKAa3aTeNsAX JBIXaTeIbHOM CHCTEMBI, HYTO OOBSCHSAETCS HH3KAM  ypPOBHEM
WHAWBHAIYATEHOTO 3/OPOBBS.

Knrouesvie cnosa: aoanmayus, kapoupecnupamophbwiil 610K, NEPBOKYPCHUKU, YUeOHblIl npoyecc

Kuchkovsky O.M., Malko M.M., Zankova G.A. FEATURES OF THE PARAMETERS OF
CARDIORESPIRATORY BLOCK OF STUDENTS WHO LIVE IN RURAL AND URBAN
ENVIRONMENTS / Zaporizhzhya national university, 69600, Ukraine, Zaporizhzhya,
Zhukovsky str., 66

Every year a lot of young people from different ecological and social conditions enter the university and
become students. This causes the changes not only in learning environment, but for students from other
cities and rural areas living conditions change too, life is getting more independent. All these changes
need additional mechanisms of adaptation to new conditions.

Most Ukrainian cities are ecological stress, which increases due to outdating industrial technologies and
equipment, underdeveloped utilization of waste products, purification system of air and water, lack of
strict environmental requirements for the transport, increasing of noise pollution, etc. The contamination
of the city air exceeds the countryside one tens, hundreds, and sometimes thousands of times.

Affecting the functional systems of the body, environment can cause their qualitative and quantitative
changes that influence the health of the entire younger generation.

The factors, which affect the condition of functional reserves of the central nervous system and the body’s
level of adaptability, are general health, social environment, climatic and environmental conditions and
others.

The body adaptation to the stress is provided by coordinated in time and space functional systems
interconnected with each other. The most early signs of changes in physiological adaptation are indicators
of the cardiovascular system, which, according to R.M. Baevsky is an integrative indicator of the
functional state of the body. This system plays an important part in the process of adaptation, providing
organs and systems nutrients and oxygen, which are the main energy substrate for cells and tissues.

For students being natives of another town or village the beginning of studies in universities is associated
with the relocation, the social environment and the usual lifestyle changes. This is the reason of
psychophysiological stress and requires additional efforts for adaptation to environmental conditions.

Based on the above, our research has been devoted to studying the features of adaptive reactions of girls
in conditions of the urban environment during their studies at university. The research was conducted on
80 practically healthy girls aged 17-18 years, 40 of whom admitted to study at the University were rural
inhabitants, and the other 40 were urban ones. We investigated the cardiovascular and hemodynamic
parameters systolic index, circulatory index, peripheral vascular resistance, specific peripheral vascular
resistance, and respiratory parameters using common methodologies.

The significant differences between the established blood pressure rural and urban students have been
discovered: the students of the 1st year living in rural areas have higher values for heart rate. The
maximum systolic blood pressure and diastolic blood pressure index are also observed in the group of
girls who were the residents of the rural areas.

The hemodynamic parameters of the 1st year university students who come from rural areas, have
significantly higher rates compared with those living in the city. The exception is the vascular resistance
index of the girls from rural areas, which is lower than the index for girls of the city by 6% (p < 0.05).

The indicators of respiratory system of the village residents exceeded all levels data of the town residents,
all index were in the age norm limits.
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The results of the cardiovascular and respiratory systems has determined the split development indicators.
The rural girls have the features of functional stress of the cardiovascular system, resulting from changes
in the usual environment and while urban girls are observed to have the tension of the respiratory system
index due to low level of personal health.
The results of the study revealed intergroup differences, allowing to evaluate the individual fluctuations in
the respiratory system and use these data as a normative material.

Key words: adaptation, cardiorespiratory block, first year student, the learning process

BCTYII

binpmicte MicT YKpaiHM XapaKTepH3YIOTHCS EKOJOTIYHOIO HANpYXKEHICTIO, sIKa 3pOCTae 'y
3B’SI3Ky 13 3acTapiIdMH TEXHOJIOTISIMM Ta YCTAaTKYBaHHSM Yy IPOMHCIOBOCTI, HEIOCTATHHO
PO3BUHYTOIO YTHIII3AI[EI0 BiIXOIB BUPOOHMIITBA, CHUCTEMHU OYMIICHHS TOBITPS Ta BOJ,
BIJICYTHICTIO JKOPCTKHUX €KOJIOTTYHUX BHMOT JIO TPAHCIOPTY, MiABUIICHAM IIIYMOBHX 3a0py/IHEHb
cepeioBUINa TOIIO. PiBeHb 3a0pyIHEHHS MOBITPSHOTO CEPENOBMINA y MicTax Ouiblie HIK Y
CLIBCBHKIHM MICIIEBOCTI B IECATKH, COTHI, @ 1HOJII 1 THUCAY1 pa3iB.

HaBkomnuiiHe cepenoBwine BIUIMBAE HA (DYHKIIOHAIBHI CHCTEMH YCHOTO OpPraHi3My, MOXeE
BUKJIMKATH IXHI SKICHI Ta KUIBKICHI 3MIHH, II€¢ TO3HAYA€ThCS HA CTaHi 3[0pOB’S YCHOTO
miipocTardoro mokominus [1,2].

YuHHHMKaMHU, 10 BIUTMBAIOTH HA CTaH (DYHKLIOHAIBHUX PE3epPBiB IIEHTPAIBEHOI HEPBOBOI CUCTEMHU
Ta piBEHb AaJaNTUBHOCTI OPraHi3My, € 3arajJlbHUl CTaH 3JI0pOB’s, COIiaJIbHE CEPEIIOBHIIE,
KJIIMaTHYHI Ta eKoJIorivuHi yMOoBH Tomio [3,4].

[TpoGiema aganTarii opraniamMy 70 pi3HOMaHITHUX YUHHHKIB JOBKIJUIS € OJIHIEIO 3 TICHTPATBHUX
y Oiosiorii 1 MeauuMHI. Y mpolect aganrtamii BlI[6YBa€TLC$I CKJIaJgHa nepeOynoBa OioperyJsumii,
30Cepe/DKeHa Ha BIJHOBJIGHHI 1 MIATPUMII TOMEOCTa3y, a TakKoXX 30epexeHHi QYHKIIH
opranizMy. Heo0XiJTHOIO JaHKOIO B PI3HMX aJalTalliHUX PEaKLisX € CTpec, AKUH IPYHTY€EThCS
Ha Hecrenu(IYHUX peaklisiX OpraHi3My Ta Hampy3l (QYHKIIH opraHiB 1 cUCTeM, 3a0e3neuye
MOOiTi3alif0 HOro pe3epBHUX MOXKIHBOCTEH [5,6].

Ananranist opraHi3My 0 HaBaHTa)X€Hb 3a0€3MeUy€eThCsl CKOOPAMHOBAHUMH B 4acl Ta IpoCTopi,
B3a€MOIIOB’SI3aHMMHU OIHa 3 OJHOI0 (DYHKIIOHAIBHUMM cHucTeMaMmH. [Ipu 1poMy HaiOiIbII
paHHIMHU O3HAaKaM{ 3MiH MOKa3HMKIB (i310JI0T1YHOI aJanTalii € MOKa3HUKHU CeplIeBO-CYIUHHOL
cHCTeMH, 5iKa, 3a BUCIOBOM P.M. BaeBcbKoro, € iHTErpaTHBHUM MOKa3HUKOM (YHKIIOHAJILHOTO
cTaHy opranizMy. Lls cuctema Bifirpae BaxXJIMBY poJib y MPOIEC] afanTailii, 3ade3nedye opraiu i
CHCTEMH OpraHiB MOKUBHUMH PEUOBHHAMU Ta KUCHEM, 1110 € OCHOBHUM CYOCTPAaTOM JJIsl €Heprii
KJITHH 1 TKaHuH [3,7].

B ocranHi 1ecaTUIIITTS BIIOYJINCS CYTTEBI 3MIHM B CUCTEMI YKPATHCHKOI HIKIIBHOT OCBITH: JIIIOTh
HOBITHI OCBITHI yCTaHOBHM pi3HUX THUMIB. CriocTepiraeTbcs 3HA4HE MiJIBUILEHHS HAaBYAJIbHOTO
HaBaHTAXEHHS, MOPYLIYEThCS PEXHUM IIKOJIAPIB, 1, IK HACHIIOK, HOTIPUIYEThCS CTaH 3/10POB’s
nireit [8].

CTyneHTChKe KUTTS B MIPOIECi HABYAHHS MOB’A3aHE 3 TOCUJICHUM HaBaHTAKEHHSM Ha OpPraHi3M,
[0 TPHU3BOAUTH JO HEEKOHOMIYHOI BHUTpAaTH (PYHKI[IOHATBHOTO pE3epBy OpraHizmy.
VY pe3ynbTati bOro 3MEHIIYETHCS TPAIe3AaTHICTb 1 3 IBISIOTHCS 03HaKU cromiieHHs [2,5,9,10].

Jlnst cTynmeHTiB, MO € BUXIANSAMH 3 1HIIOTO MicTa a0o cenma, mo4yaTok HaBuaHHs y BH3
MOB’sI3aHUM 31 3MIHOIO MiCIIS TIPOKHUBAHHS, COLIaJbHOTO OTOYEHHS Ta 3BUYHOTO PUTMY JKUTTS.
Buacnigok nux 3miH GopMmyeThbes cuxo]i3ionoriyHui cTpec, U0 BUMarae A0JaTKOBUX 3YCHIIb
JUTSL aJlanTailii OpraHi3My J10 HaBKOJIMIIHIX YMOB [2].

v JIOCTYITHUX JOKEpenax JiTepaTypH, MUTaHHSA 1010 ncuxo¢i310J0TTYHUX
1 MOpoyHKIIIOHATBHUX OCOOJIMBOCTEH [JiBYAT, SKI MELIKAIOTh Yy PI3HUX COLIAIbHO-
€KOJIOTIYHUX 30HaxX (MICTO, CiJ10), Ta mpUCTynuiau 10 HaBuaHHs y BH3 Ykpainu, He mocTatHbhO
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BucBiTieHi. [lpote nocmimkeHHs 1€l mpoOneMu CTae aKTyadbHUM Y 3B’SI3Ky 31 3MIiHOIO
niBuaramu 17-18 pokiB MicIsl KOJIHMIIHBOTO MPOXKUBAHHS Ta €KOJIOT0-COIIaJIbHOTO CEPEIOBHIIIA.

3 ornAgy Ha cKasaHe, Halle JOCHIIKEHHS MPHUCBAYCHE BHBUEHHIO OCOOIMBOCTI aJanTHBHUX
peakimiii opraHi3amy JiB4aT B yMOBaX BIUIMBY MICBKOTO CEpEJOBHINA B TMepiog iX
HaBuanHs y BH3. Mertoro gocmijpkenHss OyB aHami3 JaHUX M[IOAO 3MiH IOKa3HHUKIB
KapIiopecmipaTopHOro OJOKY CTYJAEHTIB, III0 MEIIKAIOTh B PI3HUX €KOJIOTO-COIIaIbHUX YMOBaX.

MATEPIAJIM TA METOU JOCJIKEHHA

JlocmikeHHsT TPOBOAMIOCS Ha 0asi GiosoriyHoro (axkyiabTeTy 3aropi3bKoro HaIlioHaJIbLHOTO
yHiBepcuteTy. byno oOctexxeHo 80 mpakTHYHO 370pOBUX JiBYaT BikoMm 16-18 pokiB, 3 skux 40
MOCTYIHJIM Ha HABYAHHS JI0 YHIBEPCUTETY 13 cena, a iHmmi 40 — i3 micra.

AmnanizyBaiu nokazHuku kapaio- i remoauaamiku (UCC, ATc, ATn, ATn, ATcep, COK, XOK,
cuctomunuid iHpekc (CI), ingexkc kpoBoooiry (IK), mepudepiitauii omip cynun (OIl), mutomuit
nepudepiiinnii omip cyaun (I1I10)), a takox mnokaszHukiB guxanbHOi cucremu (QKEJI, XKI,
XKEJI/HXKE) 3a 3aranbaiMu Metoaukamu [11-14].

XKurreBy emnicte nerenp (KE€JI) Bu3Havanu 3a AOMOMOTOI0 Cyxoro cmipomerpa. /s
BCTaHOBJICHHS BiAMoBiAHOCTI BennunHu JKEJI iHAMBIAYyalbHUM pO3MipaM Tijla 3aCTOCOBYBAJIU
3arajbHi popmyiu [15].

Kutreuii ingexc (KI) BimOuBae, skuii 06’em moBitps B Mia i3 JKEJI mpumagae Ha KOXeH
Kitorpam Macu Tima. OTKe, 9uM OUThIIA BEIMYMHA BKA3aHOTO IHJEKCY, THM BHIIUH PIBEHBb
¢bizuunoro po3sutky [15].

Oninky iHAMBIAYaATbHUX 3HAaYeHb JKCJI BU3HAYANM NUISIXOM 3iCTaBICHHS OTPUMAHUX BEIUYHH
IpH  JIOCIIDKEHHI CTYIEHTOK 13 HOpMaTHBHUMH BenuuuHamu. Hanexni Bemmuumnu JKEJI
(HK€JI) po3paxoByBanu 3a ¢popmynamu, ski 3B’ s3ytote HXXEJI 13 pocTom mroauny, i BIKOM 1
crartio. Takox BuszHauanu cmiBBigHOmeHHs JKEJI mo HXKEJL. YV HoOpmanpHMX yMoOBax
cuiBBigHomeHHs XKEJI/HXEJI ne mae 6ytu Huxxuum 3a 85%.

Jlns BU3HAUEHHSI MOYJIMBOTO BIUIMBY IHIMBIAyaJlbHUX AHTPONOMETPUYHUX BIJMIHHOCTEH Ha
BenmmunHy XOK pospaxoByBanu cepueBuii ingexc (CI) 3a 3aranpHuMu metoaukamu [14,15].
[Tnomy noBepxHi Tija BU3Ha4aiu 3a popmysnoro [obya.

Jig omiHKM e(EeKTUBHOCTI MISJIBHOCTI Cepls 3acTOCOBYBaiM 1HHEKC KpoBooOiry (IK), sxuit
XapakTepusye eQpeKTHUBHICTh poOOTH Ccepllsl SK OCHOBHOI'O 1 €IMHOTO T€éMOJIMHAMIYHOTO Hacoca,
OCKUIbKM pIBEHb KPOBOIOCTAYaHHS OpPraHi3My 3alIeKHUTh BIJl CTPYKTYPHO-()YHKI1OHAJIBHOT
oprasizarii cepreBo-cyauHHoi cuctemu [11,14]. Bimomo, mo mokasuuk IK 3pocrae Bin
HapO/DKEHHS TUTHHM JI0 MEPIIOrO POKY JKUTTS, a MOTIM 3aKOHOMIPHO 3HIXKYETbCs 3 140 mur/kr
10 40 ma/kr 10 80-JIITHBOTO BIKY.

[Tepudepuunuii omip (I10) apTepiaibHIX KPOBOHOCHHUX CYJIMH € BAXJIMBUM MOKA3HUKOM CTaHY
TOHYCY CY/IMH, B OCHOBHOMY apTepiil M’S30BOT0 TUIY 1 apTepioi, TOOTO Ti€l MIISHKH CEpLEBO-
CYAMHHOI CHCTEMH, SIKa CIIPHIMae TYMOPaJbHI Ta HEPBOBI BILIMBH, TOMY € OCHOBHOIO JUISTHKOFO
peryIIOBaHHS HAIXOKEHHS apTepiajbHOI KpoBi 10 TkaHuH [14,15].

Cratuctnuna o0poOKa pe3ynbTaTiB JOCITIKEHHS MPOBOAMIIACS 3a JIOTIOMOTOI0 CTaTUCTHUYHOTO
nakeTy gaHux Statistica 6.0.

PE3YJIbTATH TA IX OGITOBOPEHHS

OHTOreHeTUYHHI PO3BUTOK CHCTEMH KpPOBOOOITY MiAMOPSAIKOBAHUN EKOHOMIi3ylHOUOMY
npuHIUMY. [3 BiKOM 10 eHepro3aOe3NedeHHs 3pOCTaldoro OpraHi3My ITiIKITIOYAarOThCS
aHaepoOHI MeXaHi3MH, 1 3MEHIIYeThcs (Pi3iooriuHa BapTiCTh aJanTaliiHUX peakiiil cepieBo-
CYJMHHO1 CHCTEMH.
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Tuck KpoBi B apTepisix — OJWH 13 HAaHBKJIMBIMINX MPAKTHYHUX MOKA3HUKIB (YHKIIOHATIHLHOTO
CTaHy CepLEeBO-CYAMHHOI cucTeMd. Ha mijcTaBi YMCICHHMX JAOCHIDKEHb HHHI MPHUHHITO
BBOKATH HOPMaIbHUMH BelWYUHU cUCTOMYHOTO AT (ATc), sSKI0 BOHHM KOJIUBAIOTHCS B
nianmazoni Big 105 mo 129 mm.pr.cT., HOpManbHMI niarma3oH s giactoniyHoro AT (ATn)
cxinanae 60-89 mm.pr.ct. [6]. [Tokasuuku AT y HammMx JOCHIPKEHHSX BIANOBINAIOTH HOPMI B
yCiX JTOCHTIPKYBaHHUX TpyIax.

3a pe3ynbraTaMu TPOBEACHOTO JOCHTI/DKEHHS BCTAaHOBJIEHI JOCTOBIPHI BiIIMIHHOCTI MiX
nokazHukamMu AT CUIbChKUX 1 MICBKUX cTyAeHTOK 1 Kypcy: 3a BennunHamu YCC BuIli 3HaYEHHS
CIIOCTEPIratoThes B CUTbChKMX MemkaHoK; ATc 1 ATn Takoxk BUINI 3HAUYEHHS BCTAHOBJICHI B
cinbehkuX aiByar (tadi. 1).

Tabmus 1 — OyHKIIOHATBHI TOKA3HUKH CEPIIEBO-CYAMHHOI CUCTEMHU B CTYIEHTOK 1-TO Kypcy
OionorigHOro (haKkynbTeTy 3anopi3bKOro HalliOHATBHOTO yHiBepcuTety (X £+ SX)

Micre KOJMITHBOTO TTPOKHUBAHHS
[Toxasnuku - - - -
ClJIbChKa MICIEBICTh MICTO
UCC, yn./xs. 78,97+1,3 76,1+£1,5*
ATc, MM.pT.CT. 117,2+1,8 112,9+£2,3*
ATn, mm.prT.CT. 74,5+1,5 71,27+1,6*

[Mpumitka: * — p < 0,05 y nopiBHSHHI 13 BUXIIUSMH 3 cela.

BcranoBieHo, 110 MOKa3HUKU KPOBOOOITY 3aJIeKaTh BiJl psAy YMHHHKIB: KUJTBKOCTI Ta B SI3KOCTI
KpOBI, 110 HATXOIUTh Y CYAMHHY CUCTEMY, MICTKOCTI CyJIMHHOI CUCTEMH, IHTEHCUBHOCTI BIATOKY
KpOBI 4epe3 KPOBOHOCHE PYCJI0, HAIIPYTH CTIHOK apTepiaIbHUX CyJIWH, HABKOJIHIIHIX yMOB. JlJist
OLIIHKK  ONTHUMAJbHOI MISJIBHOCTI  CEpPIEBO-CYAMHHOI CHCTEMH BUKOPHCTOBYBAIU  PSJ
PO3paxyHKIB, IO JO3BOJSIOTH 00 €KTUBHO XapakTepu3yBaTh poOOTy cepus 1 CYyAHH.
[HTerpamniifni reMoAMHAMIUHI MOKA3HUKWA OPraHi3My MiBYaT 3aJie)KHO B MICIHS KOJIUIIHHOTO
MIPOYKUBAHHS TIPEJICTABJICHI B TAOJIHUIII 2.

Tabmuus 2 — 'emMogMHaMIYHI TOKAa3HUKU B CTYAECHTOK 1-ro Kypcy 010J0Ti4HOro (hakymnbTeTry
3anopi3bKoro HamioHambHOrO yHiBepcutery (X + SX)

T . Micue' KOJ‘II/.IH_IHBOFO HpO)KI/I.BaHH}I
CLTBCHKA MICIICBICTh MICTO

AT, MM.pT.CT. 42,9+1,46 40,15+1,19*
ATcep., MM.pT.CT. 92,52+1,5 88,74+1,7*
COK, mn 74,44+1,4 71,04£1,3*
XOK, n/xB 4,78+0,12 4,41+0,16*
CI, w/xs/M* 3,04+0,09 2,64+0,1*
IK, Mi1/XB/KT 88,04+3,3 77,23+4,1*
I10, ox. 19,36+0,5 20,56+0,6*
[1I10, en 33,61+1,6 37,1£1,3*

[Mpumitka: * — p < 0,05 y nopiBHSHHI 3 BUXIJUAMH 3 cela.

AHami3 OTpUMaHUX pe3yNbTaTiB 3a MyIbCOBUM TUCKOM (ATm) BUABHB, IO B YCIX Tpyrax
3HaueHHs ATn Oynmu B Mexax HOpPMHU. 3a HOpMaubHI cTaHmapTd ATn mpuiHATHI iama3oH
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35-50 mm.pT.cT. YV niBUaT BiAMIYEHI JOCTOBIpHI BiAMIHHOCTI 3a ATm 3amexHO Bim MicIs
KOJIMIITHLOTO TIPOKMBAHHS, JI€ CUIBCHKI JliBYaTa MAlOTh JOCTOBIPHO OibIm moka3sHuKU ATI, HIXK
MiCbKi (Tabu1. 2).

Aprepianbauii TUCK cepenHiii (ATcep.) BinOMBae Mipy 3amoBHEHHsSI KDOBOHOCHUX CYJIMH KPOB’IO B
neBHUI MOMeHT. 3a nokasHukamu ATcep., siki Oynu po3paxoBaHi 3a JaHUMHU (HPAKTUIHO BUMIPSHUX
IHIIUX TEeMOJAMHAMIYHUX TOKa3HWKIB (Tabi. 1), MM BCTAaHOBWJIM JOCTOBIpHI BiIMIHHOCTI, Yy
CUIbCHKHMX MeEIKaHOK 3HadeHHss ATcep. Oyiam BummiMu HDK y Mickkux Ha 4,08% (p <0,05).
3navennst COK y ciibChbKkuX iBYaT Takok Oyno BuimM Ha 4,8% (p < 0,05) HIX Y MICBKUX.

Jis mokazaukiB XOK mpocTeXyeThCsl aHAJIOTIYHE CIIBBIIHOIICHHS: Y CUIbCHKHX JiBYAT IEH
MOKa3HUK BHIIHIA, HK Y MicbkuX — Ha 8,4% (p < 0,05).

Jlnsi HiBEMIOBaHHS MOKJIMBOTO BIUIUBY 1HAMBINYaJbHUX AHTPONOMETPUYHUX BIIMIHHOCTEH Ha
BennuuHy XOK, po3paxoByBanu cepueuii inaekc (CI). Y pe3ynbTaTi 10CHIIPKEHb BCTAHOBJIEH]
JOCTOBIpHI BiIMIHHOCTI MK CUTBCBKUMH 1 MICBKUMH >KuTensiMH 3a BenmuuHoto Cl, Tak, y
cinbebkux Menikanok CI nocroipuo Buiie Ha 13,16% (p < 0,05), HiX y MICBKHX.

Bimomo, 1o mpu pocTi M’s130B0Oi MacH 3 BIKOM 30UIBITYETHCS CIIOKUBAHHS KUCHIO, a 116 BUMarae
OUIBII BUCOKMX TE€MOJMHAMIYHUX MOKAa3HUKIB. Y 3B’A3Ky 3 UMM IMpPU OLIHII T'e€MOAMHAMIKU
BUKOPHUCTOBYETHCSI TaKe MOHATTS, AK «iHIEKC KpoBooOiry» (IK), mo € omHuM i3 MOKa3HUKIB,
SKUI XapaKTepu3ye e(heKTHBHICTD CEPIIs.

[IpuitHATO BBaXKaTH, IO PIBEHb KPOBOIOCTAYaHHS OPraHi3My 3aJICKUTh B CTPYKTYPHO-
¢dbyHKIiOHaNBHOI opraHizanii y (ijo- Ta OHTOTeHE3l CEepIEBO-CYAMHHOI CHCTEMHU 1 B MEpILY
4yepry Bix epeKTUBHOCTI poOOTH ceplls, IK OCHOBHOTO 1 €IMHOTO FeMOJUHAMIYHOrO Hacoca [5].
Tomy innekc kpoBooOiry (IK) BinOuBae eheKTUBHICTD MisTTBHOCTI CEPIIS.

[Tokazumku IK 3amexHO Bif MiCHS KOJHMIIHBOTO MPOKMBAaHHS B JiBYAT TAKOX MajH MEBHI
BIAMIHHOCTI: y MichKux aAiBuaT 3HauyeHHA IK y cepeanbomy Ha 10% (p < 0,05) HK4Yi, HIK Y
CUTBCBhKHX (Tabi. 2). AHami3 pe3yabTaTiB MPOBEICHOTO JOCIIKCHHS BUSBHB, 110 BennunHa [10
y MiCBKHX JIiBUaT JOCTOBipHO BHIIa Ha 5,84% (p < 0,05), HiXk y ciibcbkux (TadI. 2).

AHani3 oTpUMaHUX pe3yibTaTiB mUTOMOro mnepudepuyHoro omnopy cynun (I1I1O) 3acBinuus,
3aJIeKHICTh 1IbOT0 MMOKa3HUKA BiJl MICIS KOJIMIIHBOTO MPOKUBAHHS: Y MICBKUX JiBYAT 3HAYCHHS
[I1O 6ynu Bummmu Ha 9,41% (p < 0,05), HIXK y CUIBCBKHX.

OTxe, TOKa3HUKH AISIIBHOCTI Ceplid 1 LIEHTPaIbHOT FeMOIMHAMIKY MAalOTh BIIMIHHOCTI 3aJIEKHO
B1Jl KOJMIIHBOTO MICIsl MPOXKUBAHHS, L0 € HACIIJKOM PI3HUX YMOB JKMTTS Y CUIbCBKHX 1
MichbKHX JiBYaT. Tak, y CUIBCHKHMX 1 MICBKHMX MEIIKAaHOK CIOCTEPIraeThCs 1HIWBIMyaTbHUMN
niarna3soH MIHJIMBOCTI B TOCHIDKEHNX IeMOINHAMIYHNX ITOKA3HUKAX.

JlocnmipkeHHsT QYHKINT 30BHIIIHBOTO JUXAHHS JI03BOJISIE 00 €KTHUBHO OLIHUTU CTaH OpraHizmMy
JIOIMHUA Ta WOTO pe3epBHI MOMIIMBOCTI. J[s1 mocmimkeHHss QPyHKINT 30BHINTHBOTO JUXAHHSI MU
BUKOPUCTOBYBAIHM MeTOJ| cripomerpii. DyHKIIOHATBHI MOKa3HUKU JUXAIbHOI CUCTEMU JIBUAT
HaBeleHI B Tabmuill 3. AHai3 JOCHIKEHHS XUTTEBOI eMHOCTI jerenp (JKEJI) 1 xutreBoro
ingexcy (OKI) 3amexHo Bi Miclisi KOTUIITHBOTO MTPOKUBAHHS TIOKa3aB, IO B YCIX MOCTiIKYBaHUX
rpynax 3a [MMHU OKa3HUKaMU BUII IU(PPU MAIOTh CUIbCHKI JiBYaTa MOPIBHAHO 3 MICBKUMHU.

Ouinka iHAMBiNYyanbHUX 3HadeHb JKEJI mpoBoamiachk HUIIXOM 3iCTaBIEHHS OTPUMAHUX MpPU
JOCTIPKEHHI BEIMYMH 13 HOopMaTHUBHUMH. Tieto abo iHmoro wmipoto HIKEJI Ga3yerbcs Ha
aHTPOIIOMETPUYHMX JIAHUX 1 Ha Billi BUIPOOOBYBAHUX. Y HOPMAJIBHUX YMOBAX CIiBBIAHOIIEHHS
XKEJI/HXKEIT e OyBae menmmm 3a 85% [5]. Tlpu po3paxyHKy BHUSIBHJIM, IO CITiBBiIHOIICHHSI
KEJ/HXEIT B ycix crynenTok Oinmbine 3a 85%. Takoxk Oyno BiIMIYEHO, IO B CUIBCHKHUX
CTYJEHTOK i€l TOKa3HUK JOCTOBIpHO BUIIMMA Maiixke Ha 5% (p < 0,05), Ha BiAMIHY BiJ MICbKHUX.
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Tabmumsg 3 — Tloka3HUKK 30BHIMIHBOTO JUXaHHS CTYACHTOK 1-To Kypcy O10J0T19HOTO
(dakynpTeTy 3anopi3bKoro HamioHaIbHOTO yHiBepcuTeTy (X £+ SX)

Miciie KOAMIIHBOIO NPOKUBAHHS
[Toxasnuku - - - -
ClIIbCHKA MICLIEBICTh MiCTO
XEJL n 3,1+0,05 2,91+0,07*
XI, mi/kr 57,1£1,4 51,41+1,6*
HXKEJL, n 3,32+0,02 3,27+0,02*
XKCEJI/HXKEIL,% 91,8+2,2 87,46+1,9*

[pumitka: * — p < 0,05 y HOpiBHAHHI i3 CTYACHTKaMH i3 cena.

OtpumMaHi pe3yabTaTH JOCHTIKCHHS CEpIEBO-CYJAMHHOI 1 JMXadbHOI CHUCTEM BCTAHOBHIIU
TeTePOXPOHHICTh Y PO3BUTKY MOKA3HUKIB. ¥ CUIbCHKHX JIBYAT CIOCTEPIraeThes (PyHKIIOHAIbHA
Hampyra B TIOKa3HUKax CEpIEBO-CYAUHHOI CHCTEMH, IO € pe3yJbTaToOM 3MIHH 3BHUYHOI
00CTaHOBKH, a B MICHKUX JiBUaT BiIMi4eHa Halpyra B MOKa3HUKAX AUXAIbHOI CUCTEMH, IO
MOSICHIOEThCSI HU3BKHM PIBHEM I1HJMBIIYJIBHOTO 3J0pOB’s. [HAMBIAyaJIbHO-THIIOJIOTIYHA
MIHJIMBICTB, 110 BH3HAYAJIACS 32 MOP(OIOTTYUHUMH O3HAKAMU, 3HAXOUTh CBOE IMiATBEPIKECHHS Y
(bi310JI0TIYHHUX TOCIIHKEHHSIX CEPIIEBO-CYAMHHO] 1 JUXAIBHOI CUCTEM.

Omxe, pe3yabTaTH JOCHIIKEHHS BUSBUIN MDKTPYIOBI BIAMIHHOCTI, IIO JTO3BOJISIE OLIIHIOBATH
IHAVBIAyaTbHI KOJHMBAHHS TIOKA3HUKIB JUXaJbHOI CHCTEMH 1 BHUKOPHCTOBYBATH JaHi SK
HOPMAaTHUBHUI MaTepial.

VY mopanbIioMy TUIAHYETHCS JOCTIDKEHHS MIOAO 3 SCYyBaHHS 3AJICKHOCTI 3MiH (Pi3iojoriaHux
MOKa3HUKIB y Mpolleci ajanTamii MpoTsAroM HaCTYIHUX POKiB HaBuaHHs y BH3.

BUCHOBKHA

Bynu BcraHOBNEHI JOCTOBIpHI BIAMIHHOCTI MK TMOKa3HHKaMH AT CIIBCBKHX 1 MICBKHUX
ctyneHTok 1 kypcy: 3a BenuunmHamMu UYCC OuUiblni 3HAYEHHS CIOCTEPITAIMCh Y CUTbCBKUX
MENIKaHOK; 3a mokasHukamu ATc 1 ATa MakcuManbHI 3HAUY€HHS TaKOXX BCTAHOBJIEHI Yy
CUILCHKUX JIIBYAT.

I'emoarHaMiuHI OKA3HUKH Y CTYIEHTOK 1-T0 KypCy YHIBEPCUTETY, SIKI € BUXIALSMH 13 CUIIbCHKOT
MICIIEBOCTi, MAlOTh JOCTOBIPHO OL7bII BHUCOKI 3HAYEHHS MOPIBHAHO 3 JiBYaTaMH 3 MICTa.
BuHSATKOM € MOKa3HUK ONOpPY CYAMH, SIKHU Yy JIBYAT 13 CLIILCHKOT MICIIEBOCTI HMX4UK Ha 5,84%
(p < 0,05) 3a 11ei MOKa3HUK y AiBYAT i3 MicTa.

[Toka3HUKYM 30BHINIHBOTO JIWXAaHHS MEUIKAHOK CeJla TIePEeBUIIYBAIM 3a BCiMa NMOKa3HUKAMHU JIaHi
MEIIIKaHOK MiCTa, P IbOMY BCi MOKA3HUKU OYJIM B MeXaX BIKOBOT HOPMHU.

OTpumani pe3yiabTaTH JOCTIIKEHHS CEpIeBO-CYAWHHOI Ta JWXATbHOI CHUCTEM BCTaHOBWIIU
TeTEPOXPOHHICT Y PO3BUTKY MOKAa3HUKIB. Y CUIBCHKUX JIBUAT CIIOCTEPIraeThcs (PyHKIIOHATIbHA
Hampyra B TIOKa3HWKAaX CEPIIEBO-CYAMHHOI CHCTEMH, IO € pe3yJIbTaTOM 3MiHH 3BHYHOI
0OCTaHOBKHM, a B MICBKHX JlIBYAaT BiJMiu€Ha HAIpyra B MOKa3HUKaX IMXAJbHOI CHCTEMH, IO
MOSICHIOETHCSI HU3bKUM PIBHEM 1HJIMB11yaJIbHOTO 370POB 5.
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OUTOJOI'MYECKHUE U TUCTOJIOT'HYECKHUE OCOBEHHOCTH

HAPYIIEHUM )KUPOBOI'O OBMEHA B JIETOUYHOM TKAHA
YEJIOBEKA IIPU TYBEPKYJIEMAX JIET'KUX

JIuckuna N.B., Menbuuk O.A., Ky3oBkosa C./I.

I'Y «Hayuonanvnoui uncmumym ¢pmuzuampuu u nyivmononocuu um. @.I. Anosckoeo
HAMH Ykpaunwviy,
03680, Ykpauna, e. Kues, ya. H. Amocosa, 10

liskina@ifp.kiev.ua

B paboTe u3ydueHbl HaJMUMeE, OTHOCHUTENBbHBIH 00BEM M IPEUMYILIECTBEHHAsS JIOKAIM3alUs CBOOOTHBIX
KHMPOBBIX BEILECTB, a TAK)KE OTHOCHTEIHHOE KOJIWYECTBO M JIOKAJIHM3aLMs INEHHCTBIX Makpogaros B
JIETOYHOW TKaHM YEJIOBEKa C HaJM4YMeM TYOepKyJeMbl INpH pa3HOH aKTHBHOCTH CIEIH(UUECKOTO
TyOepKyJIEe3HOTO BOCHAJeHUs. Pe3ylbTaThl HCCIIEOBaHUS IMOATBEPIMIN PaHEEe YCTAHOBJIEHHBIH (akT
HapyLIeHHs KHPOBOr0 OOMEHa IPH XPOHMYECKOM TEUEHHH TYOEpKYJIE3HOTO Ipolecca. YCTaHOBIECHO,
YTO 3TH HApYIICHHS TNPOSBISIOTCS B BHJE 3HAYMTEIBHBIX CKOIUICHWH Kallellb CBOOOJHBIX >KHUPOB
BO BHYTPEHHEM COICP)KHUMOM TyOepKyJieMbl, MEHbIIE — BO BHYTPEHHEM CJIO€ €€ KalCyNbl W CaMble
HE3HAYNTENbHBIE CKOIUICHUS — BHYTPH T'paHyJIeM Bo3je TyOepKyleMsl. Jpyroit XxapakTepHBIil MpU3HAK —
HaJIMYHE 3HAYNTETFHOTO KOJMYECTBA MEHUCTHIX MaKpo(aroB BHYTPH COXPAaHHBIX aTbBEOJI.

Knrouesvie cnosa: srcupogoti obmeH, mybepkyiema 1e2ko2o, neHucmole Maxpogazi.
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Jlickina I.B., Mempauk O.0., Kyzoskoa C.J. LIUTOJIOITYHI TA TICTOJIOI'TYHI ITPOSABU
IIOPYIIEHb JXUPOBOI'O OBMIHY B JIETEHEBIM TKAHWUHI JIIOJUHU  TIPU
TYBEPKYJIbOMAX JIETEHb / JOY «HamionanpHuii iHCTHTYT ¢TH3iaTpii 1 IIyIEMOHOIOTI]
im. @.I". AnoBcrkoro HAMH Vxkpaiany, 03680, Ykpaina, M. Kuis, Byn. M. Amocoga, 10

VY po0GoTi BUBYEHI HASBHICTH, BITHOCHHN 00’€M Ta mepeBaKHA JIOKaNi3amis BUIBHUX JKUPOBHUX CIOJIYK,
a TaKOXK BIJHOCHA KUIBKICTh Ta JIOKANi3allis MIHUCTUX Makpo(ariB y JICreHEeBill TKAaHWUHI JIFOIHMHU
3 HassBHOIO TYOEpKYJIbOMOIO MpPH PIi3HIH aKTHBHOCTI cHenu@piuHOro TyOepKyJIbO3HOTO 3amajeHHs.
PesynbraTi 1oCiPKEHHS MIATBEPAUIN paHillle BCTAHOBJIECHUH (akT MOPYIIEHHS KUPOBOTO OOMIHY MpH
XpOHIYHOMY TMepediry TyOepKyJIbO3HOrO mpouecy. BcraHoBieHo, m0 IIi MOPYLIIEHHS BU3HAYAIOTHCS
y BUTJISIII 3HAYHHUX CKYIUYEHb KPAIUIMH BUIBHHUX JKUPIB Y BHYTPIIIHOMY BMICTI TyOE€pKYJIbOMH, MEHILE —
y BHYTpILIHbOMY I1api ii Kancyyiu Ta HaliMeHIIl CKyIMYeHHs — BCEpeIHI TPaHyIboM Oils TyOepKyIbOMHU.
[Hma xapakTepHa 03HaKa — HasABHICTh 3HAYHOI KUTBKOCTI MIHUCTUX Makpo(dariB y mpocsiTax 30epekeHux
AJIbBEOJL.

Knrouosi crosa: socuposuii oomin, mydeprynvoma ne2eni, ninucmi makpoghazu.

Liskina LV. Melnyk O.A., Kuzovkova S.D. CYTOLOGICAL AND HISTOLOGICAL
PECULIARITIES OF LIPID METABOLISM DISORDERS IN HUMAN LUNG TISSUE
AT PULMONARY TUBERCULOMAS / SO «National institute of phthisiology and pulmonology
named after F.G. Yanovsky National academy of medical sciences of Ukraine», 03680, Ukraine, Kiev,.
N. Amosov str, 10

Nowadays it’s well known that human lungs take an active part in lipid metabolism. Alveolar cells can
capture lipids from without and can synthesize some lipids such as cholesterol, phospholipids, and
lecithin etc. Nevertheless, under normal conditions, lipids can reveal in lung tissue in minimal amounts.
At pulmonary tuberculosis accumulation of lipids with a different chemical structure and foamy
macrophages in lung tissue are noted. It was established that chronic tuberculosis leads to formation of
plenty of foamy macrophages near tuberculous lesions and lipid droplets in necrotic masses. Advances in
imaging and metabolic analysis techniques indicate that M. tuberculosis preferentially associates with
foamy cells and employs multiple physiological systems to utilize exogenously derived fatty-acids and
cholesterol as nutritive reservoir. All this knowledge serves as a basis for our investigation.

The aim of the work was to establish frequency, localization and relative intensity of accumulation lipid
droplets and foamy macrophages in cases of pulmonary tuberculomas in an active phase of tuberculous
inflammation.

A study included 18 cases of pulmonary tuberculomas with a high tuberculosis activity (group 1) and 18
cases — with a moderate-low specific activity (group 2). All tissue samples were obtained from surgical
resection material of patients with pulmonary tuberculosis.

Lung-tissue samples included a fragment of tuberculoma, directly neighboring alveoli, and superficially
normal tissue far from the macroscopic lesions and harboring small granulomas with different cell
composition. Sections from paraffin blocks were stained by sudan IlI-1V for lipid detection.
Microscopically, we detected free lipid droplets and foamy macrophages. Score scale was used to
evaluate the size of drops: from micro drops (1-2 um) to big drops (> 10um). Semi-quantitative analysis
of number foamy macrophages included: 1 conventional units (c.u.) — very little, (1-2 in view), 2 c.u. —
little (5-10 in view), 3 c.u. — moderate (10-20), 4 c.u. — many (20-30) and 5 c.u. — multi (more 40 in
view) at magnification x400. A qualitative description of the staining pattern was also done.

Statistical processing of the obtained data was performed by a computer programmer using nonparametric
criteria. In all cases fat deposits were revealed in the inner structure of tuberculoma, as a rule, these were
lipid drops of a different size. Often a considerable number of lipid drops were in tuberculous focuses out
of tuberculoma. In a region of lung tissue near tuberculoma inside granulomas of group 1, lipid drops
were revealed significantly more often comparing to group 2. On the contrary, in granulomas far from
tuberculoma, free lipid drops were detected more often at a moderate or low specific activity. As
mentioned above, the last type of granulomas with containing lipids during a decreasing activity is a
potential biologic factor for reactivation of tuberculosis inflammation in prospect. No significant
differences were revealed in the intensity of accumulation of fatty substances in the test structures of the
lung tissue at a different activity of specific inflammation.

It was noted that in the lung tissue with tuberculoma a significant variation of the amount of foamy
macrophages from single cells or cells uniformly dispersed over the surface ofthe alveolar walls to
substantial accumulation of cells inside the lumen of the alveoli. Frequently, foamy macrophages were
detected in a capsule of tuberculoma, namely directly to necrotic inner masses in both groups. The
majority of cells demonstrated destruction.
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The main difference between groups 1 and 2 was a number of foamy macrophages in alveoli. In group 1,
accumulation of these cells was significantly greater in comparison to group 2 and, the maximum number
of foamy macrophages was in alveoli far from tuberculoma, (3,52+0,4 c.u.). Additionally, in group 1,
there were observations of small lesions of lipoid pneumonia which was not observed in group 2.The
other significant group differences in amount of foamy macrophages were presented in alveoli near
tuberculoma, tuberculous lesions outside tuberculoma and in granulomas localized far from tuberculoma.
Conclusion. Chronic pulmonary tuberculosis, namely pulmonary tuberculoma, is accompanied by
disorders of lipid metabolism in the lung tissue such as accumulation of free fatty substances in different
histologic structures and formation of foamy macrophages, preferentially in alveolar spaces. Progression
of inflammation leads to more distinct disorders of lipid metabolism compared to cases with a moderate-
low activity of inflammation. The main histological signs are considerable accumulation of free lipids in
necrotic masses, less lipids in tuberculoma’s capsule and to a lesser extent in granulomas near
tuberculoma and accumulation of foamy macrophages in alveolar spaces, in tuberculous lesions and in
granulomas in the distance from tuberculoma. Lipoid pneumonia is observed only in a progression phase
of tuberculosis inflammation.
Key words: lipid metabolism, pulmonary tuberculoma, foamy macrophages.

BBEJEHUE

Eme B nponuiom crosieTUu B 3KCIIEPUMEHTAIBHBIX paboTax ObUIM MOJIY4YEHBI J0Ka3aTebCTBA
AKTUBHOT'O y4aCTHs JICTKUX, KaK U MEYeHHU, B MeTaboIM3Me )HUPOBbIX BeecTs [1]. CymecTByroT
€CTECTBEHHbIEC MEXAHU3MBI 33J€PKKU U PACLICIUICHUS JIMIUAOB B JIETOYHON TKaHHU, B YaCTHOCTH,
B IIPOLIECCAaX 3axBaTa KHpa NPUHUMAIOT Y4acTHE KJIETKU albBEOJIIPHOIO SMMUTEIHS, YTO ObLIO
BBIICHEHO C ITOMOILBI0 THCTOXMMHUYECKHX METOJOB MccleoBaHuA. Kpome Toro, ycraHoBieHa
TaKKe BO3MOKHOCTh CHHTE3a ONPE/AEICHHBIX JUMHUJIOB U MPOIYKTOB )KHUPOBOr0 MeTaboIu3Ma B
JIETOYHOM TKaHW, B YacCTHOCTH, XOJECTEpUHA, JICLIUTHHA, YXUPHBIX KUCIOT. B HopMmanbHOI
JIETOYHOW TKaHU, T€M HE MEHee, JXUPOBBbIC BEIIEeCTBA OOHAPYXHUBAIOTCS B MHUHUMAJIbHOM
KOJIM4YecTBE. B Jerkux uenoBeka, MOPaKEHHBIX TyOEpKyJae30M, HaONIOAAETCS 3HAUYUTEIbHOE
HakoIIeHue JTUIuA0B. [Ipy u3ydeHun MopQonornyeckux peakiuil Jerkux MOpCKUX CBUHOK IMPU
XUMHOTEPANUN 3KCIEPUMEHTAIIBHOTO TYOEpKyye3a YCTaHOBJIEHO, YTO BO3J€ TyOEpKyJIe3HOTo
oyara nposupepupyrole aabBEOJOLUUTHl COAepXkKAT JHUMHMJIHBIE BKIIOYEHUS pa3HOM
BenmunHbl [2]. Jlenexa JI. H. u coaBT. [3] npu MOpdoIornyeckoM U3ydeHHH OUONTATOB JIETKUX
YeJI0BEKA C IMCCEMUHUPOBAHHBIM TYOEpKYJIe30M OOHApY WU, YTO CPEAU 3PEbIX Makpodaros,
BbIIETISIEMBIX Ha mepudepuu TyOepKyJIe3HOrOo odara, MHOTO KJIETOK, COJAEPXKALUX HE TOJBKO
BKJIFOYeHHS (ocPoiaMmuaoB, HO W KalUIM HEUTPAIbHBIX JIMIOUAOB, IOCIEAHUE MOTYT
npeobnanats. Jlunodarn mian nenucteie Makpodaru (IIM) mocTuraror KpymHbIX pa3MepoB U
pacnionaratorcst AuPy3HO UM B BHUJE CKOIUIEHUH, B TOM YHCJIE€ BOKPYI CBOOOJHOJIEKAIIMX
KpYNHBIX Kameiab »upa. B okpyxatomieil ouar JeroyHodl TKaHM TI€HHCTbIE Makpodaru
ONPENIENSIOTCS B MPOCBETAX AbBEOJI, AIbBEOJISIPHBIX XOJI0B U TEPMHUHAIBHBIX OpoHXHOI [3, 4].
VYcTaHoBiE€Ha TMPOCTPAaHCTBEHHAsl B3aMMOCBA3b MHKoOakTepuil TyOepkyneza (MBT) c
JUNOUJHBIMU  KalUIMM W JKMPOBBIMH  JETIO3UTAMU IOPAXEHHOW TKAaHU, YTO CBSI3aHO
¢ mposiBiicHreM creruduueckoi Tokcnanoctn MBT [4, 5]. B wactHOCTH, BBIACHEHO, yTO [IM
HAKaIUIMBAIOTCS B XPOHUYECKOM TEUEHHH TYOEpKYJIe3HOro Mpolecca 1, Kak MpaBuilo, sIBIISIOTCS
MHOUUIMPOBAHHBIMU KJIETKaMHU, TO €CThb cojaepkar BHyTpu kietku MBT, mnocnennue B
JOPMAaHTHOM (HEaKTUBHOM) COCTOSSHUM KakK pa3 M UCHOJNb3YIOT JIMIOUIHBIE BKIIOYEHUS
Makpodara B KadecTBE MUTATEIBbHON Cpeabl s IIUTEIbHOTO BBDKHUBAHUS M BO3MOXHOCTHU
peaktuBanuu B Oynymiem [6]. Kpome Toro, wcciemoBaHus TNOCIEIHUX JIET MOKa3ald, YTO
HapylleHuss oOMeHa JTUNUAOB — U30BITOK CBOOOIHBIX JKUPHBIX KHCIOT B KPOBM, HAaKOIUIEHHE
METa0OJMYECKH AaKTUBHOM >KMPOBOM TKaHM B pa3HbIX OpraHax M TKaHAX — SBISIOTCA
HUCTOYHHKOM XPOHHYECKOTO, TIOXO KOHTPOJIMPYEMOro, CHCTeMHOro BocmaneHus [7]. Bee atu
CBEJICHUS CIYXHJIU MOAOIUIEKOH JUIs BbIOOpa HANpaBlIEHHsI HAIIETO UCCIEA0BAHMS.

[lens pa®OTBHI — YCTaHOBJIEHHWE YaCTOTHI BCTPEUAEMOCTH, JIOKAJIM3AIMK M OTHOCHUTEILHOU
WHTEHCUBHOCTH HAKOIUICHWS B JIETOYHOW TKaHW CBOOOJHBIX Kamelb JXUpa M TEHUCTBIX
MakpodaroB B ciydasx Tyoepkynem (T) merkux B a3y mporpeccupoBaHus TyOEpKYJIE3HOTO
BOCHAIIUTEIHHOTO TIPOIIECCa.
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MATEPUAJIBI U METO/bI HCCJIENOBAHUA

PaGora BhIONIHEHa Ha PE3EKIMOHHOM MaTepHalie IMaldeHTOB, OMEPUPOBAHHBIX IO IMOBOAY
TyOepkyneM jerkux. Marepuan wuccienoBanusi Bkimouan 18 cimydaeB T nerkux Ha ¢done
BBICOKOH cTeneHn akTuBHOCTH (1 rpymma) m 18 cimydaes T mpu yMEpeHHO-HU3KOH CTEIICHH
aKTUBHOCTH (2 Tpynma CpaBHEHMS) CHENH(PUYECKOro BOCHAIMTENBHOTO mpouecca. CTeneHb
AKTUBHOCTH CHEIM(PHUUECKOT0 BOCHAIECHUS B KaXKIOM CIydae ONpEAeNsaad MpH OKpacke
THCTONPENAapaToB reMaTOKCHIMH-903UMHOM, IO COBOKYITHOCTH T'MCTOJIOIMYECKUX NMPU3HAKOB [8].
[Ipu BBIpe3ke MaTepuana MPOBOIMIM 3a00p KYCOUKOB JIETOUHOM TKaHH, KOTOPBIE COJEpKaiu
¢parmenT camoii T W TpUIEKAIIyI0 JETOYHYI0 TKaHb, a TaKkKe MaKpPOCKOIHYECKU
MaJIOM3MEHEHHYIO JIETOYHYIO TKaHb Ha PACCTOSTHUU He MeHee 1-2 cM oT kancysl T.

Hanuune >XMpOBBIX OTJIOKEHHMH M 0COOGHHOCTH Jokanu3ammu [IM B JerouyHoi TKaHU
onpeaessuiv, okpammuBas cpesbl cygaHoM III-IV. Tak kak *upbl BBIMBIBAIOTCA U3 TKaHU IMPU
TPAaJUIIMOHHON MPOBOJKE KYCOYKOB B 0Oarapee CIHMPTOB IMPH H3TOTOBICHHHM NapadUHOBBIX
OJIOKOB, TO UCXOAHO Marepuan QukcupoBaiu B pactBope 10% HelTpanbHOTO 320ydepeHHOro
dbopManmHa. A THCTOJOTHYECKHE Cpe3bl mosrydanu Ha kpuotome Shandon Cryotome FE mpwm
temmeparype 3amopo3ku 13-15 ° C ke nynsa. [lanee 3amopoxkeHHbIe cpe3bl 00padaThiBalu B
CIIUPTOBOM PACTBOPE, HHKYOUPOBAJIHM B PACTBOPE KPACUTENS U JOKPAIINBAINA T€MATOKCHUINHOM.
Cpe3bl 3akimoyanu B kelaThH. JKUpOBBIE BEIIECTBA OKPAIIMBAIMCh B JKENTHI LBET C
pa3aMYHbIM OTTEHKOM, SJpa KIETOK mpuoOperanu cuHuM 1BeT. KpacHblii OTTEHOK B
OKpAIlIEHHBIX MpernapaTax CBUACTENHCTBOBAI O HAIWYUHM WM MPeoOsialaHUuM HEUTpalbHBIX
JUMHAIO0B (TPUTIIMLEPUIOB) U (POCHOTUNHIOB, & OPAHKEBBIE OTTEHKH YKa3bIBAIOT Ha HAINYHE
KUPHBIX KHCIIOT U XOJIECTEPHUHAICTEPOB B CMECH JIUIUIOB U/UITU JIUTIOMPOTEUHOB.

Jlokamm3anuio KUPOB ONPEEISUTA ¢ TTIOMOIIBIO CBETOBOM MUKpockomuu (Mukpockorn Olympus
BX51), paboune yBenuuenus x200, x400, B cpennem uccnenoBanu 15-20 moneit 3penus (1/3p)
Kaxxgoro obpasna. Mopdomerpusi npoBoauniack npu yBenuueHuu Mukpockona x400. Kammu
KHpa, CBOOOJHO (BHEKJIETOYHO) PACIONIOKEHHbIE, pa3Inyalld 10 BelIWYMHe: MUKpokarau (1-2
MKM B uameTpe), Menkue kariu (3-10 MxM) 1 kpynHble Kariu xkupa (> 10Mkm).

XKupoBoii AeTPUT OMUCHIBAIN O €r0 OTHOCUTEIBHOMY KOJIMYECTBY B TKaHH, ObUIO MPHUHATO: 1
y.e — MaJioe KOJIMYECTBO; 2 y.€. — YMEPEHHOE KOJIMYECTBO H 3.y.€. — 3HAUUTEIHHOE KOJIMYECTBO.
Taxxke BBIMONHATM TOTYKOJUYECTBEHHYIO OIIEHKY KoiuuectBa [IM B Jjerodnoil TkaHu,
COTJIaCHO YCJIOBHO MPHHSITOM, pabouei rpamanuu: 1 y.e. — oueHb Mano (1-2 Ha n/3p), 2 y.e. —
maiio (5—10 Ha 11/3p), 3 y.e. — ymepenso (10-20), 4 y.e. — maoro (20-30) u 5 y.e. — O4eHb MHOTO
(6onee 40).

MaremaTtnueckass 00paOoTKa JaHHBIX HPOBOJWJIACH C  IOMOINBIO  KOMIIBIOTEpA, C
WCI0JIb30BaHNEM JIMIIEH3UOHHBIX TPOrPaMMHBIX IPOAYKTOB, KOTOpbIE BXOJAT B akeT Microsoft
Office Professional 2007, nunen3zus Russian Academic OPEN No Level Ne43437596.
CpaBHEHHUS CpeHUX TPYMIOBBIX 3HAUEHUN U BEPOSTHOCTH pa3ivuMil B Ipynmax MPOBOAMIIH,
UCIIOJIB3YSl [apaMEeTpUUYECKUe M HemapameTpuueckue kpurepuu (t-kpurtepuii CThrojeHTa-
®dumepa, z-kputepuii, kputepuii [lupcona). JJoctoBepHocTh oneHuBanm npu yposse p < 0,05;
p <0,01.

PE3YJbTATBI UCCJEJOBAHUN U UX OBCYKIEHUE

Amnanu3 Mop(OOTHUECKUX U3MEHEHHUH B JIETOYHOM TKaHU, @ MYMEHHO HaJIM4ie U MHTEHCUBHOCTD
CKOIUIEHUH >KHUpOBBIX BemecTB U IIM mpoBoamin B Tpex OCHOBHBIX y4acTKaxX: COOCTBEHHO B
CTPYKType TyOepKyJIeMbl, HEMOCPEICTBEHHO B JIETOUYHOM MapeHxume, npuiexamed Kk T, u B
YUYaCTKe JIETOYHOW TKaHW Ha PacCTOSHWHM, He MeHee 1,5-2 cm orT T, MakpOCKOITUYECKH Mo
U3MEHEHHOM.

Pesynbratel  MOpGOIOTMYECKOTO M3yYeHUs JIOKATW3allid W WHTEHCUBHOCTH CKOIUICHUHN
CBOOOTHO PACHOJIOKEHHBIX )KUPOBBIX BEIECTB MpecTaBieHbl B Tabnuue 1.
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Kak BUIHO MO JAaHHBIM, MPEACTABICHHBIM B Tabl. 1, BO BHyTpeHHEM COAEPKUMOM T KHpOBBIC
JeTIO3UTHl OBUTM OOHApYKEHBI BO BCEX CIydasx oOeuX Tpymi. B OoJbIIMHCTBE CllydaeB Karuid
KHpa pa3MeUIauCh B TPaHYSIIMOHHOM Cloe Kamncynbl T, MperMMyIIecTBEHHO Ha TpaHULE C
Ka3e03HBIMH MaccamH, B oOeux rpynmax mo 88,9 +£7,4% cimy4yaeB COOTBETCTBEHHO. Takike
JOCTaTOYHO YacTO OHU BBIABISINCH B TyOepKyine3Hsix oyarax Bae T, 50,0 +11,8% cmyuae 1
rpynnel 1 B 61,1+ 11,5% caydaeB 2 rpynnbl. JIMMUAHBIA JOETPUT B KA3€O03HBIX Maccax
(bopMHpOBAJICS BCIEJCTBHE BBHICBOOOXKICHUS KHUPOBBIX BEIIECTB IMPH MACCHUBHOM DPa3pyLICHUU
KJIETOK MakpogaraibHOTO psijia, MPUYEM HEKOTOPHIE JKUPOBBIC KAIUIM JOCTUTAIU JTOCTATOYHO
0oapIKX pazmepoB, ruamerpom 10 MM u Goree.

Tabmuua 1 — Yacrora oOHapykeHMs, JOKaIU3alKUsd U MHTEHCUBHOCTh >KUPOBBIX JIENO3UTOB B
JIETOYHOU TKaHH MpH TyOepkynemax, (M + m)

1 rpynna, 2 rpynna,
n=18 n=18

I'ucrosornueckue
CTPYKTYPBI KomnnuectBo HHTGHCHBHOVC b KomnuectBo HHTeHCHBHOuC T

0 CKOIIJICHUHU 0 CKOIIJICHUU

ciydaes,% ciy4aes, %o
JIMIINAJIOB, Y. €. JMIHJIOB, Y. €.

Buyrpennee 100,0 + 0,0 1,83 +0,17 100,0 + 0,0 1,9+ 0,17
conepxumoe T
Karcyna T 88,9+ 74 1,59 + 0,12 88,9+ 74 1,62 +0,18
gpaHy“eMH BO3JIC 50,0 + 11,8% 1,22+0,15 16,7+8,8* 1,33+04
I'panynemi na 11,1+7.4 1,5+0,7 333+ 11,1 1,16+ 0,11
otxaneHuu ot T
Tybepxynesnbie 50,0+ 11,8 2,0+02 61,1115 1,54+0,2
oyaru
AnbBeonsl Bosne T 444+ 11,7 2,37+£0,34 27,8 £10,6 2,0£0,5
AJbBeONIbI Ha 16,7+8.8 2.0+0,7 56+54 1,0£0,0
oTnajeHuu or T

[Ipumewanue: * — BepOATHOCTh PA3TUYUN COOTBETCTBYIONIETO IIOKa3aTels MexXnay - uw 2-i rpymmamu

cratuctuuecku nocroepHa (p < 0,05).

Buytpu rpanynem, pacnoiiokeHHbIX Bo3ine T, B 1-i rpymnme C BBICOKOH aKTUBHOCTBIO
crenu@uueckoro BOCMaNeHUs Karuii )upa Obutn 0OHapyKeHbl JocToBepHO vaie (p < 0,05) mo
CpPaBHEHHMIO C TpyHmod TyOepKyleM C yMEPEHHO-HM3KOW CTENEHbI0 aKTUBHOCTH
BOCHAJIUTENBHOIO Mporiecca. Yaiie BCero 3To ObUIH SMUTETNOUIHO-ITUM(OUIHBIE TPaHYJIEMbI U
rpaHyjeMbl C HEHTPAJIbHBIM HEKPO30M IO THUCTOJIOTHYEeCKOMY cTpoeHuto. M Haobopot, B
rpaHyjieMax, pPAacloJIOKEHHBIX Ha paccTOSHUU OT T, BBIABIEHA TEHIACHIMS K YBEIWYCHHIO
YacTOTHl CITy4aeB BBIABICHUS CBOOOIHBIX JKHPOBBIX Kamellb MPH CHUXCHUH AaKTHBHOCTHU
Bocnanienus — (11,1+7,4)% cny4aeB npu Bbicokoi aktuBHOcTH # (33,3 £11,1)% — npm
YMEPEHHO-HU3KOM aKTUBHOCTH. Hannuue »upoBBIX OTIIOKEHUH B IpaHyJeMaxX OMOCPEIOBAHHO
CBUJETEIBCTBYET 00 aKTUBAallMU IMPOLECCOB JAECTPYKIMH, B dyactHoctd, [IM, TO ecThb
MIPOUCXOJUT BBICBOOOXKICHHE KaK KHUPOBBIX BemlecTB, Tak U MBT, mpuyem mocnenHue He
norubaroT, a, HAoOOpOT, CKJIOHHBI K aKTHBAllMM U, TakuM o0pa3oM, K JaJbHeHIIeMy
Pa3MHOXKEHHIO M DPaclpOCTPaHEHHMIO B JIETOYHOW TKaHW. VccinenoBaHus MOCIHEIHUX JIET
MOKa3ajy, YTO MACCUBHBIM HEKkpo3 uiM jaectpykuus [IM BbICBOOOXKIAIOT MKU3HECHTOCOOHbBIE
MBT, Toraa kak moyiHoIeHHas ayTodarus win anonto3 kiaetok (IIM) npuBoaut k rubenn MBT,
TO €CTh MPOUCXOauT moaasicHue uHbekuuu [9, 10]. Takum o0Opa3om, yToYHEH (DaKT HaTHUHS
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rpa”yieM ¢ xu3HecriocooHbiIMu MBT U CBOOOIHBIMM JKMPOBBIMU BEIIECTBAMH Ha PACCTOSHUU
or T npm yracaHmum aKTHBHOCTH CHEUU(PHYECKOTO BOCIAICHHS, YTO SBISETCS OJHHM U3
BO3MOXKHBIX ~ OOBEKTUBHBIX  OHMONOTMYECKHMX  (DAKTOpPOB  peakTHUBAIMM  XPOHUYECKOTO
BOCIAIMTEIHHOTO MPOLIECCa B €r0 JANbHEHIIIEeM TCUCHUH.

B MexanbBeoNIsIpHBIX TMEPEropojikax BO3J€ M HA paccTOSTHUM OT T oOHapy)keHa TEHACHIUS
YBEIMUYEHUSI  KOJIMYECTBA  CIy4acB  INPUCYTCTBHS ~ MHUKDPOKAIIEIbHOIO  IPOIUTBIBAHUSA
MEXKIJIETOYHBIX MPOCTpaHCTB auddy3Horo xapakrepa B 1-ii rpymme ¢ BBICOKOH CTENEHBIO
aKTUBHOCTH CHEIM(PUUECKOr0 BOCIIATIECHUS.

JIOCTOBEpHBIX OTIWYMI B MHTEHCUBHOCTH HAKOIJICHUN >XUPOBBIX BEIIECTB B MCCIIEIYEMBIX
CTPYKTYpax JIETOYHOW TKAaHHW MPH Pa3HOW aKTUBHOCTH CHEIM(UUECKOrO0 BOCIAJICHUS HE OBLIO
BEIsIBJIICHO. TeM He MeHee, HanOoJiee BRICOKUI MOKa3aTelb HHTEHCUBHOCTH (2,37 y.€.) OTMEUCH B
CIy4asiX CKOIUICHHH CBOOOJHBIX J>KUPOBBIX BEIIECTB BHYTpH aibBeon BOMmM3u T B (da3zy
MIPOrPECCUPOBAHUS TYyOEPKYJIE3HOTO BOCHAIUTENBHOTO Tporecca. [lomydeHHbIe pe3yabTaThl
YaCTOTHl BBISBJIICHHS, JIOKAJIU3AallMM W OTHOCUTENIBHOro KojmyecTBa [IM mpencTtaBicHbl B
tadyme 2.

Tabnuua 2 — Yactota oOHapyKeHMs, JOKAIU3aLMsl U OTHOCUTEIILHOE KOJIMYECTBO IEHUCTHIX
Makpo(aroB B JISTOYHOM TKaHU ¢ TyOepKyinemMon, (M + m)

1 rpynna, 2 rpynna,
n=18 n=18
T HCTONOrHYECKIE Hamaue OTHOCHUTEILHOE OTHOCHUTENBLHOE
CTDVKTVDEI KOJIMYECTBO Hanuuue KOJINYECTBO
PYIIYP MZEH(P)I(;I;I;(B IIEHUACTBIX IMEHUCTBIX MIEHUCTBIX
p % ’ Makpoharos, Makpodaros,% | Makpodaros,
y. €. y. €.
1 2 3 4 5
Kancyna T 83,3 +£8,8 2,73+0,2 77,8 +9,8 2,42+0,3
['panynemsr Bozne T 61,1 £11,5%* 2,09 +£0,2 16,7 £ 8,8** 1,33+0,4
I'panynewsi Ha 556+ 11,7 2,40 £ 0,2%* 333+ 11,1 1,16 £ 0,2%*
otxaneHuu ot T
TyGeprynesure 389+ 11,5 3,42 +0,5% 50,0+ 11,8 1,88 + 0,4*
o4aru
AnbBeonsl Bo3ne T 100,0+0,0 3,33+£0,3* 83,3+8,8 2,33 £0,3*
AJIBBEOTIBI Ha 94,4 + 5.4 3,52+ 0,4% 833+8.8 2,5+ 0,3*
paccrossHuu oT T

IIpumeuanus:

* — BEpOSATHOCTb pAa3IMYMi COOTBETCTBYIOIETO I[OKa3aTelss MeXAy |-H W 2-W TIpynmaMu CTaTUCTHYECKH
nocroeepra (p < 0,05).

** — BEpOSATHOCTh PAa3IMYUl COOTBETCTBYIONIETO IOKa3aTelst Mexny |- u 2-i TpynmmamMu CTaTUCTHYECKH
nocroeepra (p < 0,01).

B nerounoit Tkanu ¢ HanmuyreMm T oTMeYanu 3HAYUTEIbHOE BapbUpoBaHUE konmuuecTBa [IM: or
CANMHUYHBIX KJIETOK WM KIJIETOK, PAaBHOMCPHO PACCCAHHBIX IO IMOBEPXHOCTHU AJIBBCOJISAPHBIX
CTCHOK, JI0 3HAYUTEIbHBIX CKoruieHui [IM BHyTpu mpocBeToB anbBeod (Tadu. 2). OOHapy eHbI
Tak)ke Makpo(dard ¢ BKIIOUEHUSMHU YroJbHOM MbUIM M Makpodard B COCTOSHHUU AECCTPYKIIMH.
B rpanynemax IIM oOHapyXuBanyM HEYacTO, MPUYEM OHHU, KaK MPAaBUJIO, ObUIM €IWHUYHBIMH
(Tpagamust «0YeHb Majo») WIH B MAJIOM KOJIHMYECTBE.
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B kancyne T B o6eux rpynnax [IM obnapyxuBanu goctatouHo yacto — B (83,3 + 8,8)% ciyuaes
1-it rpynmet 1 B (77,8 £ 9,8)% cinydaeB 2-id. DTH KJIETKH Yallle BCETO pacIoarajnuch Ha TPaHUIES
IPaHYJISIIIMOHHOTO CJIOSI KAIlCyJIbl U Ka3€03HBIX MACC, MPUYEM OOJIBIIMHCTBO KJIETOK HaXOAUIIOCh
B COCTOSIHUU JIECTPYKIIHH.

JHoctoBepro 4amie [IM oOHapyxuBanu B rpanyiaemax Bosiae T B 1-ii rpymme, (p <0,01).
B npocBerax anbBeos1, pacrosararnmxcs Bo3Jie Kancyisl T, BO BceX ciydasx 1-i rpymmbl Obun
BbIsiBJICHB [IM CO 3HAYMTENBHBIM COJIEpPIKaHHWEM JHUIHUAOB, TOTJa KaK BO 2- TpyIIe TaKux
HaOJ0AeHNH OBLITO HECKOIBKO MeHbIe — (83,3 + 8,8)% ciyuaes.

B ywactkax Mano M3MEHEHHOW JIETOYHOW TKaHHW, Ha otrnaneHud ot T, Hamuuue [IM
C BBIP@KCHHBIMH JIUIUAHBIMU BKJIIOYEHUSIMH B UX IUTOIJIa3M€ OTMEYEHO B OOJBIIMHCTBE
ciiydaeB 00euX IpyII, COOTBETCTBEHHO B 1-if rpymmne B (94,4 £5,4)% cnydaeB, BO 2-ii — B
(83,3+8,8)% cnyuaeB. Kak mnpaBuio, Takhe KIETKH BBISBISUIA BHYTPH aJbBEOJISIPHBIX
npoctpancTB. [lo HamMM TPENNoNIOKEHUSM, 3HAYUTEIBHOE KOJIMYECTBO HAOIIOICHUN
ckoruienuit [IM B anbBeonax Ha paccTosHUU OT T CIHyXHUT OMOJIOTHYECKUM (PAKTOPOM pHCKa
HEOJIArONPHUATHOTO TEUCHUs TYOCpPKYJIC3HOTO BOCHAICHUS B JajbHEimeM. V3BecTHO, 4TO 3TH
KIETKU cojaepxkaT, kak mnpaBuio, MBT (B ¢arocomax) B HEaKkTUBHOM, JOPMaHTHOM,
coctosituu [11]. B onpeneneHHbix ycinoBusx, npu aectpykuuu [IM B anbBeosiax, MPOUCXOJUT
JanbHenas nucceMuHaIus BeicBoooxkaeHHbx MBT, T.e. mporpeccupoBanue BocmaaeHHs.

OCHOBHBIM ~ OTJIMYMEM MEXAY TIpyHIaMH HCCIeIOoBaHUsA ObUIO  abCOJIIOTHOE — W/WIIM
oTHOcUTeNnbHOE KonmdecTBo [IM B anbBeonax. Bo mHorux cimywasx 1 rpynmsl ckomienus [IM
ObUIN JOCTATOYHO KPYNHBIMHU (cogepxkainu oT 20 1o 50 kieTok B 11/3p), TOrjaa Kak Bo 2-ii rpyrime
npeobiananyd Ciyd4ad BbISIBIEHUS Manoro koimdectBa [IM B ampBeonmax (ot 1 1o
10 xneTox B 11/3p).

B 1-ii rpynmne npu nporpeccupoBaHMM TYOEpKYJIE3HOIO MPOIiecca MaKCUMaIbHOE KOJIUYECTBO
I[IM o6HapyxuBajocb HWMEHHO B anbBeosiax, orgaseHHslx oT T (3,52+04 y.e); a3ToT
MoKaszaTesib JOCTOBEPHO OOJIbIIEe 1O CPaBHEHHIO C TAaKOBBIM Ipymibl cpaBHenus, (p <0,05).
Kpome Toro, xapakTepHbIM HaOIOJCHHEM ObUIM YYacCTKH JIETOYHOM TKAaHU C HayaJlbHBIMU
MPU3HAKAMHU PA3BHUTHS JUIIOUTHOW THEBMOHHUH, KOTOPAs SIBISIETCS MIPSIMBIM MOP(OJIOTHUECKUM
MIPU3HAKOM/I0KA3aTeIbCTBOM IPOTPECCUPOBAHMS TyOepKyJIe3HOTO BOCHAJICHUS.
l'ucronoruueckre MNpPU3HAKKU: BBINOJHEHHE 3HAYUTENBHOTO KojuuecTBa anbBeosn I[IM ¢
MAacCHBHOM  JecTpyKuuell 3THX KIETOK, a TakkKe JEeCTPYKIUeH MeKalbBEeOoIIpHBIX
neperopoaok (puc. 1).

OtmeuaeTcst 3HaUMTENbHAs IECTPYKLNS MEKaIbBEOJPHBIX NEPErOPOJIOK, TOUTH OTCYTCTBYIOT
COXpaHHbIE NEHHUCTbIE Makpodaru, MPaKTUYECKHM BeCh OOBEM JIErOYHON TKaHU BBIIOJHEH
KHUPOBBIM JIETPUTOM, CBOOOIHBIMH >KHUPOBBIMH BELIECTBAMH M MHUHUMAJIbHBIM KOJIUYECTBOM
JKCCYJATUBHOM KUIKOCTH.

Kpome Toro, 3nauntensHo Oosbliee konmuuecTBo IIM Habmionanocs B 1-i rpymme U B Ipyrux
ydJacTKax JeroyHod TkaHu: B aibBeosax Bozie T, (p <0,05), B TyOepKkyne3HbIX ouyarax,
(p <0,05), u B rpaHynemMax, pacrojioO)eHHbIX Ha paccrosHuu ot T, (p <0,01), B cpaBHEeHUH
C COOTBETCTBYIOLIMMHU MOKA3aTENAMHU 2-1 IPYMIIBL.

Takum o0Opa3zom, HallM HCCIENOBaHUS IOKa3ald, YTO IMPOrPECCHPOBAHHE BOCHAIMTEIHLHOTO
nporecca npu T JErkux 3aKOHOMEPHO CONPOBOXKIACTCS HAPYIICHUSMH >KHPOBOTO OOMEHa B
JIETOYHOW TKAaHW, KOTOpPBIC TPOSBISIOTCS 3HAYUTEIBHBIM HAKOIUIGHHEM CBOOOIHBIX JKHPOB B
Ka3€03HBIX Maccax C BOBJICUEHHEM Kamncyinbl T, B MeHbIIEH CTeneHu — B TpaHyJleMax,
pacrionnoskeHHBIX BOMM3W T. JIpyruM BaXHBIM THUCTOJIOTHYECKHM TIPU3HAKOM  SIBIISICTCS
¢dopmupoBaHue U 3HaUMTENbHOE ckorieHne [IM BHyTpu anbBeos BOIM3M M Ha oTAaieHuu ot T,
(p <0,05), B TyOepkyne3nbix odarax, (p <0,05), a Takke B TpaHyjnemMax, pacrojiO)KCHHBIX Ha
paccrosinuu ot T, (p <0,01), mo cpaBHEHHIO CO ClyyasiMU C YMEPEHHO-HU3KOH aKTHMBHOCTBIO
crenn(puIeckoro BOCHaINTENBLHOIO IIpoLiecca.
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Puc. 1. Hawano pa3BuTusi JIUNOMIHOW NHEBMOHUHU (OKpacka Ha xupbl cynaHom III-IV.
36.: x 200)

IIpy CHMXKEHHMM AKTMBHOCTM BOCHAJMTEIBHOIO IIpollecca HE IMPOUCXOAUT  IOJHOU
HOpMaJIM3allul KUPOBOIO OOMEHA B JIETOYHOM TKaHU, O YeM CBMJECTEIbCTBYET 3HAYUTEIbHAs
4acTOTa CIIy4aeB BBIABICHUS )KUPOBBIX BEIIECTB KaK BO BHYTPEHHEM COJIEPKUMOM U Karncyie T,
Tak M B TyOepkyie3HbIXx oyarax BHe T. OTMEYEHO TOJBKO KOJWYECTBEHHOE YMEHbIICHHE
BBIPAQ)KEHHOCTH 3TUX MPOSBICHUMN.

B mepcmexkTuBe manpbHEHIIMX HCCIEAOBAHUN IEI€COO0pPa3HO W3Y4YeHHE U yTOYHEHHE
pacripenienieHusi COOCTBEHHO BHUPYIEHTHBIX (DOpM MHKOOaKTepuil TyOepKysie3a W KHPOBBIX
OTJIOKEHUH B JIETOYHOW TKAaHU TPH Pa3NUYHBIX  (HOpMax XPOHHUYECKOTO TEUYCHHS
TyOEpKYJIE3HOTO BOCIIAJICHHUS W PA3HOH €ro aKTHBHOCTH, YTO MOXKET CIIY’)KUTh TEOPETHUYCCKHM
000OCHOBaHHEM JIJIsl pa3pabOTKH HOBBIX JIGKAPCTBEHHBIX IMPEMapaTOB U alNTOPUTMOB JICUCHHS
TyOepKyJie3a JIETKUX.

BbIBO/IbI

1. Xponwudeckuii TyOepKyse3 Jerkux B (opmMe TyOepKyJIeMbl COMPOBOXKAACTCS HAPYIICHUSIMA
JKUPOBOTO OOMEHa B JIETOYHOW TKaHU, a MMEHHO B BHUJIE 3HAUYUTEIHHOTO HAKOTUICHUS
CBOOOJHBIX JKMPOBBIX BEIIECTB B PA3IMYHBIX T'HCTOJIOTHMYECKHX CTPYKTypax, a TaKxke
dbopMUpOBaHHEM 3HAYUTETHLHOTO KOJIMYECTBA MEHHUCTHIX MAaKpo(daroB ¢ WX OINpeAeTIeHHOU
JIOKaJIN3aIuen.

2. IlporpeccupoBaHue BOCHATUTENBLHOTO Ipollecca TMpu T  JErkux  3aKOHOMEPHO
COIPOBOXKAAETCs 00JIee BIPAXKEHHBIMHU HAPYLIEHUSIMU )KUPOBOI0 0OMEHa B JIETOYHOM TKaHU
M0 CPaBHEHUIO CO CIy4asMH YMEPEHHO-HU3KOW aKTHMBHOCTH CIENU(PUUECKOTO BOCIIATICHHS.
Jns  das3pl mporpeccupoBaHMs BOCHAJCHHUS XapaKTEPHO 3HAYUTENIbHOE HAKOILJICHHE
CBOOOIHBIX )KUPOB B Ka3€03HBIX Maccax M YaCTUYHO — B Karcyle TyOepKyJIeMbl, B MEHBIIICH
CTENEeHH — B TpaHyJieMax, pacnojoKeHHbIX BOMM3u T. J[pyrum Ba)KHBIM T'MCTOJIOTHYECKUM
MpHU3HAKOM sBisieTcss (popMHUpOBaHUE W 3HAUMUTENbHOE CcKoruieHue [IM BHYTpHW anmbBeos
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10.

11.

BOJIM3M M Ha OTJAJICHUH OoT TyOepkyaembl, (p < 0,05), B TyOepkyne3Hbix ouarax, (p < 0,05),
aTakkKe B  TIpaHyJeMax,  pacloJIOKEHHBIX  HA  pPACCTOSHUM  OT  KarlCyJbl
Tyoepkyiemsl, (p < 0,01).

Mopdosornueckue H3MEHEHUS] MO THITY «IMIIOMIHON MHEBMOHHHU» OTMEYEHBI TOJBKO B
¢aze mporpeccupoBaHus TyOEpKYIE3HOTO MpoIiecca.
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COMATOJIOTTYHI OCOBJUBOCTI TUIOBY10BU CIOPTCMEHIB
PISHUX CITELIAJII3ALII

[Tpuiimak C.I.

Yepniziecokuil Hayionanvuull nedazociynutl ynisepcumem im. 1.1, [lleguenxa
14000, Ykpaina, Yepuicis, eyn. I'emvmana Ilonybomxka, 53

spriimak@mail.ru

VY poOoTi pO3TITHYTO OCOOIUBOCTI COMATOTHITY Ta MPOIMOPIIH TiJla CIIOPTCMEHIB YOJOBIYOi CTATl y Bimi
17-23 poxu, sAKi cmemiami3yroTbcs B OiaTiioHi, OOkci Ta BoieiiOoni. BusBieno, mo OiatioHicTam Ta
O0okcepaM TpUTaMaHHA MOAIOHICTE TLTOOYIOBHM — Me3oMopdis, 3 TEBHOIO IepeBaror y OoOKcepiB
noiiMopdii, MHUPOKOIO TPYAHOIO KIITKOIO, BITHOCHO HHU3BKHM DPO3TAIlyBaHHSAM IICHTPY TSKIHHS Tiia.
BouneiibonicTi BiIpi3HsIOThCST OpaxiMOp(HICTIO (TiEPCTEHIUHICTIO) 3 BIJHOCHO 3BYXXEHOKIO T'PYAHOIO
KJITKOIO, BUCOKMMH 3HAYEHHSMM BIJHOCHOI MacW Tija i UEHTpY TsDKiHHsA Tina. CriBBiIHOIIECHHS
JIOBYKMHH HIDKHIX Ta BEPXHIX KIHIIIBOK JI0 JIOBXXHHH TiJla BKa3ye Ha MPEBAIOBAHHS B CIIOPTCMEHIB BCIX
BUJIIB CIIOPTY MaKpOCKelil («IOBrOHOTOCTI») Ta «IOBropykocTi». Ilpu 1npoMy HaiiGinbine 3HaYeHHS
IH/IEKCY CIIOCTEePIraeThCs y BOJIEHOOIiCTiB, HaMeHIIe — y 61aTIOHICTIB 1 GOKCepiB.
Kurouosi crosa: comamonoeis, comamomun, minooyoosa, nponopyii mina, biamiot, OoKkc, 801ei60L.

puitmaxk C.I'. COMATOJIOIT'MYECKHUE OCOBEHHOCTU TEJIOCJIIOXEHUA CIIOPTCMEHOB
PA3JIMYHBIX CHELAAJIU3ALIMI / YepHuroBckuii HAIMOHANBHBIN MEarOrHUeCKHil yHUBEPCUTET
um. T. T'. llleuenko, 14000, Ykpauna, Uepuuros, yi. ['etbmana [lomy6otka, 53
B pabote paccMOTpeHBI 0COOCHHOCTH COMATOTHIIA M MPOIMOPIMI Tela CIIOPTCMEHOB MY)KCKOTO ToJja B
Bo3pacte 17-23 ner, crnenuanusupyroommxcs B OuatioHe, Ookce u Bojeiibose. BpisiBieHo, uTO
OuaTioHMCTaM W OOKcepaM TIPUCYIIE CXOJCTBO TENOCIOXKEHHS — Me30Mophus, ¢ OmpeaeinéHHOU
CKJIOHHOCTBIO OOKCEpPOB K JOMUMOP(HH, IIUPOKOW TPYOHOH KIETKOH, OTHOCHTENHbHO HHU3KHM
pacroyio)KeHHEeM  [eHTpa  TSDKeCTH  Teia.  BoneHOONMCTBI  OTIMYAIOTCS  OpaxuMOP(HOCTHIO
(TMIEPCTEeHUYHOCTBIO) C OTHOCHUTENBHO 3aYy)KEeHHOW TPYHHON KIETKOH, BBICOKMMH 3HAYCHUSAMHU
OTHOCHTEIIBHOW MacChl Tejla U PacIloIOKEHUEM IIEHTpa TsokecTH Tena. COOTHOIIEHNE ATUHBI HIKHAX U
BEPXHUX KOHEYHOCTEH K JUIMHE Teljla yKa3bIBaeT Ha MPEBAIMPOBAHME Y CIOPTCMEHOB BCEX BHIOB CIOPTA
MaKpOCKEINH («IOJNTOHOTOCTH») M «HOJITOpyKocTW». Ilpu >TOM HamOonbliee 3HAa4YEHHE HWHIEKCA
HaOoaeTcs y BoJIe00IMCTOB, HAMMEHbIEE — Y OMAaTIIOHUCTOB M OOKCEPOB.

Kniouesvie cnosa.: comamonozaus, comamomun, meaocnoxcenue, nponopyuu mena, 6uamioH, 60kc, 601elUOo.
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Priymak S.G. SOMATOLOGICAL FEATURES OF CONSTITUTION OF DIFFERENT
SPECIALIZATIONS® ATHELETES / Chernihiv National Pedagogical University named after
T.G. Shevchenko,14000, Ukraine, Chernihiv, Hetman Polubotko str., 53

Somatologic features of atheletes constitution in most cases are the basis for achieving high sports results.
Thus, the total size, body proportions and somatotype in various sports may differ, which in some ways
can define professional success in some kind of sports specialization. These statesments provide the
establishment of model anthropometric characteristics of athletes, reflecting different professional
activities, including sports. Human Phenotype is determined as a result of a complex interaction of
hereditary and acquired in the implementation of the genetic program in a particular environment, which
determines the completeness of the program. Thus, genetically determined are the most of the
morphological characteristics of the human body, allowing you to predict with a certain probability,
success of the training program, particularly in sport.

Features of total body size of athletes were studied by standardized methods, recorded rates of body
length and individual segments (length of the body, trunk, lower and upper limbs), body weight,
circumference of the chest at rest and in the phases of inhalation and exhalation, lung capacity, strength
hand muscles and back. The body length is determined using hight measurement and other longitudinal
dimensions - using antropomeasurement in the home standing in their sense of projection (the length of
the body, trunk, upper and lower extremities. In addition, based on empirical data Quetelet index was
calculated, Erisman, Pyn’ye, stenia, skellia (for Manuvriye), index of chest living index, the ratio of
muscle power of back and hand to body weight.

Analysis of total body size of sportsmen specializing in biathlon, boxing and volleyball vary greatly depending
on the sport. Thus, for biathletes and boxers there is inherent similarity in terms of body length, body, trunk,
upper and lower extremities, chest circumference at rest and inspiration is stated in phases of inhalation and
exhalation unlike volleyball players who are more different with higher specified parameters.

The biggest difference for the longitudinal body size observed in terms of body length, length of legs, arms at
relatively small differences in the circumference of the chest both in peace and inspiration is stated in phases of
inhalation and exhalatio. Against the background of these differences, which are in the range 5,1-12,21%
among volleyball there were observed relatively high values of body weight, which differ from biathletes and
boxers within 26,3-30,98%. This situation confirms the calculation Quetelet index, which in volleyball is at
440,66 + 47,79 g / cm, unlike biathletes and boxers (380,41 = 34,38 and 367,75 + 45,45 g / cm respectively ),
which is, to some extent the compensating factor, because unlike boxers, where the limiting factor is the weight
according to weight categories, the volleyball players must also mobilize the muscles of the lower extremities,
and in difficult conditions of implementation of actions - in jumping on a vertical axis, which in turn increases
the body weight due to muscles of the lower extremities.

For biathletes it is characteristic a broad chest unlike boxers and volleyball, while the index of Pin’ye that
allows athletes to differentiate into groups according to somatotype (classification of Shovkunenko V. M. and
A.M. Heselevycha), reflecting the "strength™ of constitution in terms of length, weight, circumference of chest
in phaseof exhalation confirms this assumption. Thus, the biathletes index of Pin’ye formed by the
circumference of the chest and to a lesser extent, of body weight, while the boxers and volleyball as chest girth
and weight affect the change rate is almost the same. Thus, the absolute value of the index indicates Pin’ye
brachymorphic (hypersthenic) type of constitution in volleyball and mesomorphic biathletes in boxers and a
certain advantage in boxers dolimorfiyi. Brahimorfichnu figure confirms steniyi calculation of the index, which
is in the range of 0,72-0,80 mind units depending on the sport, and indicates the severity of brahimorphia in
volleyball and moderate values in boxers and biathletes.

Index of skelia (for Manuvriye), which reflects the ratio of the length of the lower extremities to the body
length and describes " long legs-short legs " indicates the prevalence of athletes in all sports macroskelia (long
legs ) within 110,30-104,3% depending on the sport. However, most of the index observed in volleyball, the
least - in Biathlon, intermediate values - in boxers. It is logical that the larger the ratio of body length to the
length of the lower extremities is the higher center of gravity of the body and the harder to maintain balance in
space. This provision reflects the specifics of athletes of different specializations, namely volleyball is typical
implementation techniques (ball gear, protective actions) in unsupported position that does not require accurate
preservation of balance in the "reference" state, unlike Biathlon athletes and boxers which maintain balance in
touch with a support is crucial: to biathlonist — movement on the moving support (skiing), exact muscle
coordination efforts in the implementation of firing on firing lines, which depend advantage over rivals for the
duration of the course (penalty circle). In addition, ongoing coordination of muscle groups in the descents, turns
athletes have to artificially lower the center of gravity of the body through squats and / or torso forward for
greater manageability of their position in dealing with cross-country competitive race.

For boxers reliable support area — the basis for the implementation of movement around the ring, the
performance impact, providing protective actions compete. Thus, boxer lowering the center of gravity of
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the body by one leg squatsy with a turn back body side. This preserves the original position of
equilibrium after hitting opponent who directed, if not the highest point of the head of the body, in the
upper part of the body, which can lead to rapid loss of balance and give protection to carry out the
following actions and appropriate kick.

In calculating the ratio of the length of the upper limbs to body length and a body observed a similar trend —
athletes specializing in boxing and volleyball are more towards "long arms" unlike biathletes. 3,05-8,71%
difference is significant because it can, ceteris opportunities to ensure the success of professional activity. Thus,
for boxing as a contact sport for which the purpose is to cause more strokes with a certain total mass and
implement protective actions important factor is the length of the upper limb as proportional lever arm strength,
and thus contributes to the manifestation additional efforts at a greater distance and greater speed, reducing the
effectiveness of protective actions with smaller rival absolute body size. Furthermore, taking remote position
from rival boxer has more time to implement protective actions.

Volleyball elongated upper limbs allow, on the one hand — more accurately differentiate techniques, supply and
transfer of the ball and, on the other — to more rational protection when attacking enemy actions under the net
as well as on the back line of the playground. Biathlon is less than the length of the upper extremity allows to
put less effort in pushing ski poles, providing additional advantage in the race. In carrying out shooting on fire
lines upper limb length offset individual choice examples weapons according to the athlete anthropometric
data, including the length of the arm, forearm, wrist.

Value lung capacity to body weight, indicates a relatively underdeveloped muscles of the upper shoulder
girdle volleyball athletes unlike other specializations. Volleyball, the sport does not require the
implementation of an athlete maximum muscle effort at implementation techniques, as opposed to boxing
and biathlon, where the work is verhnohrudnyh muscle groups, if not decisive (boxing), it is crucial
(Biathlon). Yes, box motor actions implemented by force extensor muscles of the pectoral girdle in
biathlon — moving distance and keeping weapons in a stable position when making shots that requires a
power capacity of an athlete. This assumption is confirmed by calculation of the ratio forces stronger
hand (carpal dynamometry) or extensor strength back (dynamometry social class) in body weight, which,
like the "life code" are the biggest in biathletes and boxers, the smallest - in volleyball.

Key words: somatology, somatotype, figure, body proportions, biathlon, boxing, volleyball.

BCTYII

Comarosorigydi 0coOIUBOCTI TUIOOYTOBU CIIOPTCMEHIB B OLIBIIOCTI BUIAJIKIB € 0a30BUMHU JIJIst
JOCSITHEHHS! BUCOKOT'O CIOPTUBHOTO pe3ynbTaTy. [Ipy 11bOMy TOTaIbHI PO3MIipH, MPONOPLIII TijIa
Ta COMAaTOTHUI B PI3HUX BHUJIAX CHOPTY MOXKYTh CYTTEBO BIIPIZHATHUCS, 1 AESIKOIO MIPOIO, MOXYTh
BU3Ha4YaTu NpodeciiHy yCHilIHICTh B IEBHOMY BHJI CIIOPTUBHOI crnemianizamii. L{i monoxenHs
nependavyaoTh CTBOPEHHS aHTPONOMETPUYHHUX MOJIEIBHUX XapaKTEPUCTUK CIOPTCMEHIB, IO
BiJ0OpaxaroTh crenudiky npogeciiiHoi IisUIbHOCTI, 30KpeMa CIopTUBHOI. PEHOTHN JIOAUHU
BU3HAUAETHCS B PpE3y/ibTaTl CKJIAJHOI B3a€EMOJIl CHAaJKOBOro 1 HAOyTOro mpu peamizarmii
TeHETUYHOI MPOrpaMu B yMOBaX KOHKPETHOT'O CEpEIOBHINA, SIKa BU3HAaYae MOBHOTY peajizamii
nporpami [1, 2]. JIo reHeTHYHO NeTepPMiHOBAaHHMX BiHOCATH OLIBIIICTE MOP(OIOTIYHUX O3HAK
OpraHi3My JIIOJMHH, IO JO3BOJs€ NPOTHO3YBaTH, 3 TIEBHOK WMOBIPHICTIO, YCHIIIHICTh
peastizaiiii npogeciiiHoi mporpaMu, 30KpemMa B CIIOPTI.

MOXIMBOCTI TPOTHO3YBaHHS TPYHTYIOTHCS Ha TEHETUYHIN 3amporpamMOBaHOCTI PO3BUTKY
OpraHi3aMy 3arajJioM 1 TIOB’S3aHOCTI IIMX TIPOIECIB 31 CHAKOBO CTIMKUMHU O3HAKaMH
(reHeTUYHUMHU MapKepaMmu), 10 SKHMX YMOBHO MOJXKHA BIJHECTH COMATOTHII JIFOAWHU (TIEBHUMN
HaO1p MOP(OIOTTYHUX O3HAK).

[Toni6HMit acmekT BHBYEHHS OyHOBM Tijla CHOPTCMEHIB Ma€ BEIUKUH TEOPEeTHYHUH 1
npakTHIHUA iHTEepec. TeopeTnuHuii — A 3aranbHOT MOp(dOIIOTii JIFOINHY, TOJOBHUM YHHOM Y
3B’S3KY 31 B3a€MOOOYMOBJIEHICTIO (QYHKIIT 1 popMu Tija, NPaKTUYHUNA — Ui YAOCKOHAJICHHS
TPEHYBAIBHOTO TPOIECY 3 METOI0 BH3HAYEHHS BIJMOBIIHOCTI OYZOBH TiIa 31 CIIOPTHBHUMH
JIOCSTHEHHSIMH B PI3HHX BHIAaX CIOPTY Ta ONTHUMAalbHE J03YBaHHS HABaHTAXCHb I dac
TpeHyBaHb [3].

VY 3B’A3Ky 3 IMM METOI0 HAIIOTO JOCHIKEHHS OyJI0 BUBYEHHS TOTAILHUX PO3MIpIB Tijla Ta IXHIX
MPOMOPIIiH y CHOPTCMEHIB pi3HMX crierianizaniii (6iataoH, OOKC 1 Bonein60m).
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MATEPIAJIM TA METOU JOCJI/UKEHHSA

Hocnimxenus mnposeneHi ymnpoaoBxk rpyans 2010 p. - 6epesns 2013 p. Ha 6a3i maGopaTtopii
ncuxogizionorii  M’s30BO1  JisUTBHOCTI  YEpHITIBCHKOTO — HAI[IOHATBHOTO  IMEJAroriqaHoro
yHiBepcutety iMm. T. I'. IlleBuenka BiAMmoBiAHO 10 3BEACHOTO TUIAHY HAYKOBO-IOCTIIHOI poOOTH
Ha 2011-2015 pp. MinicrepctBa YKpainu y cmpaBax ciM’i, MOJIOJI Ta CHOPTY 3a HAIPSIMOM
HayKkoBUX gociipkeHb — II.  «MeromonoriuHi Ta OpraizamiiiHO-METOAWYHI OCHOBH
panioHabHOI MiATOTOBKU CIIOPTCMEHIBY.

VY nmocmipKeHHSX Opayii y4acTh CIIOPTCMEHH, SIKI CHeEIlai3yloTbcsl B OiatTiioHi (n=27), Gokci
(n=30) Ta Boseiibomi (n=28). Ycboro o0CTe)KeHO 85 COPTCMEHIB YOJIOBIYOI CTaTi, 3 AKUX — 38
croptcMeHiB MacoBux po3psaniB (I-III po3psau), 46 kanaUAaTIiB y MaicTpu cropTy YKpainu i
MaiicTpiB cnopTy YKpaiHu, 5 3acioyXeHHX MaicTpiB cHnopty YKpaiHH, MaHCTpiB CHOPTY
MikHapOIHOTO KiIacy YKpaiHH.

OcoOMMBOCTI TOTAJILBHUX PO3MIPIB TiMa CIOPTCMEHIB BHBYAIM 3TIHO 31 CTaHIAPTU30BAHOIO
METO/IMKOIO: PEECTPYBaIM ITOKAa3HUKH JIOBXKMHU TiJla Ta OKPEMHX CErMEHTIB (JOBKHMHa TYiyOa,
KOpITyca, HIDKHBOI Ta BEPXHBOI KiHIIIBOK), MacH Tina, ooxsary rpyaHoi kiitku (OI'K) y crnokoi, y
dbazax BAMXy 1 BUAUXY, )KUTTEBOI eMHOCTI Jtereb (JKEJT), cumu m’s13iB kucTi i crivnw [4, 5, 6, 7, 8, 9].

JIoBXKMHY TiTa BU3HAYAIM 13 3aCTOCYBaHHSAM pOCTOMIpA, IHINI TIO3OBXKHI pO3Mipu — 3a
JOIIOMOTOI0 aHTPOIIOMETpPA Yy BUXITHOMY IIOJIOKEHHI CTOSYM, B IX NPOEKIiIfHOMY 3Ha4eHHi
(HallKopoTIIAa BiJCTaHH MK AaHTPONIOMETPUYHHMH TOYKAMHU) PEECTPYBAIMCH: BUCOTA HaJ
i/I7IOr0I0 CKEJIETHUX TOYOK, SIK PI3HHUIISI MIXK BUCOTOIO BUILIEPO3TAIIOBAHO] 1 HIPKEPO3TAIIOBAHOT
TOYOK 13 BU3HAUCHHSM BijcTaHi Mik HuMH [1]. TTo310BXKHI po3MipH Tiia po3paxoOBYBaIKCh TaK:
JIOBKHMHA KOpIyca — PI3HHLSA MK JOBXHHOIO TiJla Ta BHUCOTOIO JIOOKOBOI TOYKH; JOBXKHHA
Tyny0a — pi3HHULA Mi’K BHCOTOIO BEPXHBOTPYAHOI Ta JTOOKOBOI TOUOK; JOBXKHHA PYKH — PI3HHUIIA
MK BHCOTOIO IUICYOBOi Ta MaJbLbOBOI TOYOK; JOBKMHA HOTH — MPOMDKHE MOJOXKEHHS MiX
BHUCOTOI0 KJIYOOBO-OCTIOKOBOi Ta JIOOKOBOi Touok. Ha miacTaBi emmipuyHUX pPIBHSHB
po3paxoByBaiu [9]:

. Inpexc Ketne, r/cm = maca Ti1a, T/ JOBKHWHA Ti/la, CM. |
. Ingexc Epicmana, ym. ox. = OI'K y ¢asi Bauxy, cMm — (1oBKuHA Tina, cM / 2);

. Tngexc Iin’e, ym. on.= L - (P + Q);

. Innekc crenii,% = L/(2xP) + Q;
L-L
Lm

1
2
3
4. Tnpexc po3BUTKY rpyaHoi kmitku,% = (Q/L)x100;
5
6

. Innekc ckenii (3a ManyBpie),% = 2 x 100 ;

7. XutTeBUil iHAEKC, MJI/KT = JKHTTEBA €EMHICTB JIET€HbL, MJI / Maca Tina, KT,

8. CriiBBiIHOIIICHHS M SI3€BOI CHJIM CIMHU Ta KUCTI 10 Macu Tija,% : (Cuiia KUCTi, KT / Maca Tiia, KT) X
100; (cuna crimay, KT / Maca Tina, kr) x 100.

ne P — maca Tina, kr (r); Q — 06xBaT rpyaHOi KIiTKH, cM; L — moBxkuHa Tina, cM; Ly, — JOoBKHHA
Tymy0a, cM.

Cratuctuuny o00poOKy (akTHUyHOrOo Marepiany 3AIHCHIOBAIM 3a JONOMOIOI0 IpPOrpaMu
Microsoft Office Excel [10]. [Ins KiTbKiCHMX BHUMIpPIB pO3paxOBYBAJIUCS TaKi CTaTUCTHUYHI
XapaKTepUCTHKH, K cepenHe apudmernune (M), crapgapTHa TOMWIKa BHOIPKOBOTO
cepenHporo (m). 3 ypaxyBaHHAM HAOJMKEHHS BHOIPOK J0 3aKOHY HOPMAJbHOTO PO3MOILTY JJIs
OLIIHKMA JIOCTOBIPHOCTI BIJIMIHHOCTEH Yy piBHI IpPOSIBY O3HAKM BHKOPHCTOBYBAIM t-KpUTEpil
CrpronenTa nans He3anexxkHux BHOIpok Ta U-kputepii ManHa-YiTHI (piB€Hb CTATUCTHYHOI
3Hauymocti o = 0,05). Ilpu iHTepnpeTanii MaTpulb IHTEPKOPENALii BpaxOBYBald JOCTOBIpHI
KoedirieHTH 3 miarHocTuIHOIO (r > 0,3) i mporroctryHoO (I > 0,7) MiHHICTIO.
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PE3YJBbTATH TA IX OBTOBOPEHHSI

AHaJi3 TOTAIBHMX PO3MIpIB Tija CIIOPTCMEHIB, IO CIEHiali3ylOThCsl B 0iaTiioHi, OOKCI Ta
BOJICIIOOIII, 3HAYHO BapilOIOTh 3AJIEKHO Bix BHAY crnoprty (Tadm. 1). Tak, Oiarionictam Ta
OoKcepaM MmpUTaMaHHA MOIOHICTh 3a MOKa3HWKAMU JIOBKUHHM TiJIa, TyayOa, KopIryca, BEpXHiX Ta
HIKHIX KiHIIBOK, OI'K y cnokoi, y ¢a3ax BaAuxy, BUAUXY Ha BiAMIHY BiJ BOJICHOOIICTIB, fKi
BIJIPI3HAIOTHCS OUIBIIMMU 3HAYCHHSIMU 3a3HAYEHUX ITOKA3HUKIB.

Tabmumsa 1 — ComaromMeTpudHi MOKa3HUKH OiaTiioHicTiB (n =27), OokcepiB (n=30) Ta
BouteiiboicTiB (n = 28)

biatnon bokc |Boneitbon | A% i
Toxasnuk (M£m) | (M#m) | (M+m) |biamion -| Boxkc - | biaton -
bokc |Boneiibon|Boneitbon
JIOBKHMHA Tila, CM 176,72 | 176,56 | 192,80 | 009 9,20 9,10

+4,63 | +590 | +593
84,77 | 83,32 | 89,83
2,54 | 4256 | 43,11

59,98 | 57,24 | 6341 | 457 | 1078 | 572
+3,07 +2.34 +£2,55

JloBxrHa KopIyca Tijia, cM -1,71 7,81 5,97

JoxuHa Tynyda, cM

Maca Tija, KT 67,30 64,90 85,00 -3,58 30,98 26,30
+5.65 +7,90 +7,89

88,23 88,87 98,89
+3,63 +4,29 +3,76
73,45 75,88 82,55 3,31 8,79 12,39
+327 +3,41 +3,04

JloB)xMHA HOTH, CM 0,73 11,27 12,08

JloBK1HA pyKH, CM

kucteoa | 47,86 41,16 50,13 -14,00 | 21,81 4,75
JHunamomerpis, +5,95 +7,56 +5,66

KI'
cramosa | 124,76 | 120,59 | 12841 | _335 6,49 2,92
+16,46 | 3520 | +20,70
—_— 4656,59 | 4279,64 | 536667 | g0 | 2540 | 1528

+621,45 | +533,29 | +587,04
93,45 91,15 98,89 ]
+433 | +523 | 424 246 | 849 5,82
97,55 | 94,46 | 102,52
+4,05 +4,69 +3,63

OI'K y cniokoi, cMm

OI'K y ¢as3i Biuxy, cm -3,16 8,53 5,10

OI'K y ¢a3i Bunuxy, cmMm 90,30 88,83 95,86 -1,63 7,91 6,16
+3,74 +4.,61 +4,06

Exckypcist rpyaHOi KIIITKH, 6,69 5,81 6,66 1312 14 64 -0.40

CcM +1,48 +1,18 +1,57 ’ ’ ’

Haii6inpia BIAMIHHICTH 32 MOJOBXKHIMHM pPO3MIpaMH Tijla CIOCTEPIraeThbes 3a MOKa3HUKaMU
nopxunu Tina (9,1-9,2%), nosxunotro Horu (11,27-12,08%), pyku (8,79-12,39%) npu BiAHOCHO
HE3HAYHHUX BIIMIHHOCTSX 00XBaTy IpyIHOI KJITKH B CIOKOi 1 y (a3ax Bauxy 1 Buauxy (5,82-
8,49%; 5,10-8,53%); 6,16-7,91% BinmoBigHo). Ha ¢oHi nmux BigMiHHOCTEH, sKi mepedyBaloTh y
miamasoni 5,1-12,21% , cepen BOiEHOOMICTIB CIIOCTEPITalOTHCS BiTHOCHO BHCOKI 3HAYCHHS MacH
TiNa, sIKI BIAPI3HAIOTHCS BiA Takux y OilaTioHicTiB Ta OokcepiB B mexax 26,3-30,98%. lle
MOJIOXKEHHS TIATBEPIKYE pO3paxyHOK iHAekcy Ketnme, sikuii y BoseiOomicTiB mepedyBae Ha
piBHi 440,66+47,79 r/cmM, Ha BinMmiHy Big OiamionictiB 1 OokcepiB (380,41+34,38 Ta
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367,75+45,45 r/cM BIINOBIAHO), M0 € KOMIIGHCYIOUMM YWHHUKOM, aJpKe Ha BIIMIHY Bif
OoKkcepiB, ne JIMITYrounMM (AKTOpOM € Maca Tila BIAMOBITHO 1O BaroBUX KaTeropid, a
BOJICHOOJIICTH TMOBHHHI MaKCHMAaJIbHO MOOUTI3YyBaTH M’SI3M HWXKHIX KIHIIBOK, MPUYOMY B
CKJIQJTHUX yMOBax peaiizamii Aii — y cTpuOKaxX 3a BEPTUKAIBHOK BICCIO, IIIO CBOEKD YEProOIO
30UIBIIY€E Macy TiJia 32 PaXyHOK PO3BUTKY M sI31B HIDKHIX KiHIIIBOK (Ta0u. 3).

Pospaxynok iHaekcy Epicmana B A0oCHiDKyBaHMX IpyIax CIIOPTCMEHIB BKa3ye Ha BIIMIHHOCTI
MIPOTIOPIIITHOCTI TPYAHOI KIIITKH, a came: Ui O1aTJIOHICTIB XapakTepHa IIHpOoKa rpyIHa KIIiTKa Ha
BiIMIHY Bix OOKcepiB Ta BoJeiOomicTiB, mpu 1oMy iHAeKC IliH’e, sKUHA 1O3BOJISIE
nrdepeHIIiroBaTH CIIOPTCMEHIB Ha TPYINHU 32 COMATOTHIIOM (32 Kiacudikamiero B.M. I1loBkyHeHKO
Ta A.M. 'eceneBrnua), BimoOpakaroun «MIIHICTh» TUIOOYJOBH 3a MOKa3HUKAMHU JTOBKHHH, MAaCH
tina, OI'K y ¢a3i Buauxy miaTBep/pKye 1e mnpumyineHHs. Tak, y OiamionictiB ingekc Ilin’e
dbopmyetbest 3a paxyHok OI'K 1 MeHmor Mmiporo Big Macu Tiia, TOAl SK y OOKcepiB Ta
BoJerbomicti i OI'K, 1 Maca Tina BIUIMBAOTH HA 3MiHY MIOKa3HUKA Maike 0JJHAKOBO (TalI. 2).

Tabmuis 2 — Kopensuiiini B3aeMo3B’ a3k iHAeKey [1iH € 3 TOBXKUHOI0, MAacolo Tija Ta 00XBaTOM
IPYyIHOI KIIITKU CIIOPTCMEHIB PI3HUX CHemiai3alii

[Toka3HuK Boxkc (n = 30) biation (n = 27) Boueii6on (n = 28)
Maca Tina, Kr -0,870* -0,770* -0,832*
JloBxKHHa Tina, cM -0,217 -0,070 0,074
OI'K y ¢as3i Bmuxy, cm -0,799* -0,879* -0,828*

[Mpumitka: craTucTHYHA 3HAYYIIICTh KoedimieHTiB kopensuii [Tlipcona Ha piBHi * p < 0,001

[Tpu nbomy abcomroTHi 3HaueHHs 1HAeKCY [1iH’e Bka3yroTh Ha OpaxiMopdHuUil (TiepCTeHIYHUH) THIT
TU100y0BK y BoseiibomicTiB (8,87 ym. o71.) Ta Me3omopdHMii y OiationictiB (15,96 ym. oxn.) i
ookcepiB (20,21 ym. on.) (i3 meBHOW mepeBaroro y OokcepiB gomi Mopd). bpaximopdiuny
TUI00YAOBY TIATBEPIKYE 1 PO3PaxyHOK IHAEKCY CTeHii, sikuii mepeOyBae B miamazoni (,72-
0,80 ym. of1. 3alekHO BiJ BUAY CHOPTY, 1 BKa3ye Ha BHUpaXKeHICTh OpaximMopdii y BoseiOomicTiB
(0,72 ym. on.) Ta momipre 3uadenns (0,80 yMm. oj1.) y 6okcepis i1 6iamionictis (0,78 ym. o1.) (Tada. 3).

Innekc ckenii (3a ManyBpi€), skuil BijoOpaae CIiBBIIHOIICHHS JTOBXWHU HIDKHIX KIHI[IBOK J0
JIOBKMHU TUIa 1 XapaKTEpU3ye «IOBTOHOTICTh-KOPOTKOHOTICTHY», BKa3ye Ha IPEBAJTIOBAHHS B
CIOPTCMEHIB BCIX BUMAIB CHOPTY Makpockenii («1oBroHorocti») B Mexax 110,30-104,3%
3aleXHo B Buay crnoprty. [lpm 1mpomy HaiiOuiemie 3HaueHHa iHAekcy (110,30%)
CIIOCTEpIraeThCcsl y BoOJeHOodicTiB, HaiimMeHme — y OiatinonictiB (104,30%), npomixHi
3Ha4YeHHs — y 6okcepiB (106,75%) (tabdm. 3).

[{i1KOM JIOTIYHO, IO YMM OLIbIIe CIIBBIAHOIICHHS JOBKHWHU Tija 0 JOBKWHU HIDKHIX KIHIIIBOK,
TUM BUIIIE 3HaxoAuThesl HeHTp TsokiHHA (L[T) Tima moauHM 1 TUM Bakdye 30epiratu piBHOBary B
npocropi [2]. Lle monoxkenHs BimoOpakae cnemudiky JisUIBHOCTI  CIIOPTCMEHIB  Pi3HHX
crieniaizaiiid, a came: sl BOJIEHOONy XapakTepHUM € BUKOHAHHS NMpUHOMIB (Tepeqaya M sya,
3axucHI i) y Oe30MmopHOMY TOJOXKEHHI, 10 He BUMAarae 30epekeHHs TOYHOI pIBHOBAarM B
«OTIOPHOMY» CTaHi, Ha BIIMIHY BiJl CIIOPTCMEHIB-OIaTJIOHICTIB Ta OOKCEpIB, Yy SIKMX 30€epeKeHHS
PIBHOBAru B KOHTAKTi 3 ONIOPOIO € BUPIIIAIBHUM: JUIs O1aTJIOHICTA — MEPEeCYBaHHS Ha pyXoMiil oropi
(JmKax), TOYHA KOOPAMHALISL M’ SI30BUX 3yCHIIb TIPH 3/11IHCHEHHI CTPUILOM Ha BOTHEBUX pyOeskax, BiJl
SKUX 3aJISKUTH NepeBara Hajl CylepHUKaMU 3a TPUBAIICTIO AUCTaHLIT (IuTpadHi Koua).

Kpim Toro, nocriiiHy KoopMHaLIil0 M SI30BUX TPYI MIPU CIYCKaX, IOBOPOTaX CIIOPTCMEHH MOBUHHI
mtyqHo 3HmwKyBatH LT Tina nuisxom mpuciianHs Ta/abo Haxuily TyimyOa Briepen At OUTbIIOq
KEPOBAHOCTI CBOTO TIOJIOKEHHS TP TOI0IaHHI TIEPECIUe€HOT MiCIIEBOCTI 3MarajibHOI AUCTAHIII].
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Tabmuis 3 — Comaromerpuuni  iHaekcu OiaTioHicTiB  (n =27), OokcepiB (n=30) Ta
BoJteiiboicTiB (n = 28)

0

[ToxazHuk ]ili\iinr?l;{ (1]\3/[3:(;;1) B?&flrg()m biatioH - Bﬁ;cf- biatnon -

Bbokc Bomneii6on | Boneiibon
Ingexc Ketie, r/cm 22(5),‘5% ig;gi igg}g -3,33 19,84 15,85
Tniexc Epicmana, yM. of, féi,l& 55?945 34,5110 4227 | -1465 | -50,73
Ingexc I[Iun’e, ym. ox. Egg ig)é} i898672 26,60 -56,10 -44.42
Tnneke creii, % fd?& fdf’& 36,7024 331 | 1035 | 738
JKutteBuii iHaeKC, MII/T i?,ﬁé ig)gg ig;? -4,17 -4,45 -8,44
oo | | 8 S | e | o | ow
Cors g || 1862 | 1688 |80 | gy |y | s
st |04 | IR 00 | o | 0 | a
tosaa ek Do | tas0 | oy | 300 | 267 | oz
omotna omyGad | 6% | s5es | wapy | ST | 2% | 6
fc?;;(;;; ;{;Jl;}iﬁy,% 1;97 1 152555655 1566 % | 5 0,30 570
A——" e | s | o | M08 | 16 | 27
oo ton% | 4150 | ‘113 | ioes | 414 | 405 | 308

Jlnsa OokcepiB HaAliiHa IUIOIMIa OMOPUM — OCHOBA J/JIs BUKOHAHHSI IepecyBaHb IIO PUHTY,
BUKOHAHHS yJapiB, 3aXMCHUX i, 10 3abe3nedye mepemory Haj cynepHukom. [Ipu 1mpomy
6okcep 3Hmkye LT Tita nuisxoMm mpucigaHHs, BIACTaBISIOYM OJHY HOTY Hazaj 13 pO3BOPOTOM
Tynyba BOIk. lle BuxingHe mnonoxeHHs 3a0e3nedye 30€pekKeHHS pIBHOBAru Micis yaapy
CYNEpHUKa, KU CHpPSMOBAHUH, SKIIO HE B HAMBHILY TOYKY TiJla — TOJIOBY, TO y BEPXHIO
YaCTUHY KOpITyca, 1[0 MOYKE€ MPU3BECTH 0 IIBUAKOI BTpATH PIBHOBAru i He AacTh 3IHCHUTH
MOJAJTBIII 3aXHCHI [Tii Ta BIIMOBITHUN yaap.

[Ipu po3paxyHKax CHiBBIJIHOIIEHHS JIOBXKHHHM BEPXHIX KIHLIBOK /0 JOBKHWHHU Tijla Ta KOpILyca
CIIOCTEPIraeThCsl aHaJOTIYHA TEHIEHIlI — CHOPTCMEHHM, IO CHeIliami3yloThcsi B OOKCI Ta
BOJICHOOII, BIPI3HAIOTHCA OUTHIINM CIIBBIIHOIIEHHSIM Y OIK «JIOBTOPYKOCTI», Ha BIMIHY BiJ
6iaTionicTiB. Tak, y OoKkcepiB Ta BOJIeHOOIICTIB JOBKMHA BEPXHIX KiHIIBOK CTAaHOBUTH 43,28% 1
133,49% Bim noBXMHU TiIa Ta TyiryOa BIAMOBIAHO; y BoseibomcTiB — 42,83% 1 156,12%;
O1aTonicTiB — 41,56% 1 122,79%. Pizauns 3,05-8,71% € cyTTeBOIO, OCKUTBKHA MOXE, TIPH THIITHX
OJIHAKOBUX MOJKIIUBOCTSIX, 3a0€3MEUNTH YCHINIHICTh 3/IHCHEHHS MpodeciitHol misutbHOCTI. Tak,
111 OOKCY SIK KOHTAKTHOTO BHJY CIIOPTY, JJIsl IKOTO METOIO € HAaHECEHHs! HalOUIbIIOl KUTBKOCTI
yaapiB 3 NEBHOIO CYMapHOI0 Macol Ta 3JIHCHEHHS 3aXWUCHHUX Jif, BaXJIMBUM YHHHUKOM €
JIOB)KMHA BEPXHbOI KIHIIIBKM, BOHA € TMPOMOPILINHOI IIedy Ba)ejs CHUJIM, IO CIpUse
BHHUKHEHHIO JOJIATKOBUX 3yCHUJIb Ha OUIBINY BiJICTaHI Ta OUIBIIY IIBUAKICTh PYXY, 3HIKYIOUU
e(eKTUBHICTh 3aXMCHUX JIIi CyNEpHHUKA 3 MEHIIMMH aOCONIOTHUMHU po3mipamu Tina [2]. Kpim
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TOro, 3aiiMarouu BiJJlaJieHE TOJIOXKEHHS BiJ CyNepHHKa, OOKcep Mae OuIblle dYacy Juis
31MCHEHHS 3aXUCHUX M.

VY Bosel0oyi TOMOBKEHI BEpPXHI KIHIIIBKH J03BOJISIOTH, 3 OJHOTO OOKYy, OLIBII TOYHO
nudepeHIiroBaTd MPUHOMH, T0/a4l 1 mepegadyi M’s4ya Ta, 3 1HIIONO — 3IHCHIOBATH OUIBII
pamioHaNIbHUI 3aXUCT MpPU aTaKyBaJbHHUX JMdifAX CYNEpPHHKA 1 MiJ CITKOK, 1 Ha 3aaHii JiHil
IrpoBOTO MaiiJaHYHKA.

biaTioHicTy MeHIa MOBXWMHA BEPXHBOI KIHI[IBKM JO3BOJISIE JOKJIAJATH MEHIIEC 3YCHIIb TpPH
BiJIIITOBXYBAaHHI JIMKHUMH MAJIHISMH, 0 3a0e3Mevye J0JaTKOBY MepeBary Ha aucrasiii. [Ipu
3MIMCHEHHI CTPUIbOM Ha BOTHAHHMX pPYyOeXaxX JOBXMHA BEPXHbOI KIHIIIBKH HIBEJIOETHCS
IHAVBIAYyATbHUM TiAOOpPOM MpHKIamy 30poi BIAMOBIAHO 1O AaHTPOTIOMETPHYHUX HTAHUX
CIIOPTCMEHA, 30KpeMa JIOBKUHHU T4, IePeIUTIdsl, KHCTI.

[IpuBeprae yBary (hakT CIIBBIIHOIICHHS J>XUTTEBOI €MHOCTI JIETEHb JO MacH Tijla, SKUH
BiloOpakae IuXanbHy (QYHKIIIO TPyAHOI KITKH. Tak, HaWOUIbIN 3HAYEHHS 1HJICKCY
3apeectpoBaHi B OiamionictiB (69,12 Mmi/r) 1 OokcepiB (66,24 mi/r), HaliMeHOIT — y
BouieitbomictiB (63,29 Mi/r), ane mpu IbOMY EKCKYpCisi TPpyIHOI KIITKA Majo BiApI3HAETHCA
y CIIOPTCMEHIB 1 3HaXoauThcsi B Mexax 5,81-6,69 cv. Ha wHam mormsia, meé ¢akt MoxHA
MOSICHUTH TIOPIBHSHO HEIOCTAaTHBOK PO3BHHEHICTIO M’S31B BEPXHBOIO IUICYOBOTO IOSCY
BOJICHOOITICTIB Ha BiIMIHY BiJl CIIOPTCMEHIB 1HIIMX crienianizaniid. Boneitbon sk Bua cnopTy He
BUMArae BiJi CHOPTCMEHA pealtizailii MaKCUMaIIbHUX M’ S30BUX 3YCHJIb P BUKOHAHHI TEXHIYHUX
npuiioMiB, Ha BiAMIHY BijJ 0iatioHy Ta OOKCy, e poOOTa BEpXHBOTPYIHUX M’ SI30BHX TPYII €,
SKIIO HE BHpIMAaIbHOIO (OOKC), TO BH3Ha4YanpHOIO (OiarTinoH). Tak, y Ookci pyxoBi mii
peari3yroThes 3a paXyHOK CHJIM M S131B-pO3THHAYIB TPYAHOTO MOACY, y 01aTIOHI — MepecyBaHHS
M0 IUCTAHIN] Ta yTpUMaHHs 30poi B cTaOIIbHOMY IMOJIOKEHHI IM1J1 Yac 3A1HCHEHHS MOCTPLIiB, IO
BHMarae peaisailii CHIIOBHX MOXIIUBOCTEH CITIOPTCMEHA.

Take nmpumymeHHs TiATBEPIIKYE PO3PAXYHOK CITIBBIAHOIICHHS CHJIM CHIIBHIIIOI pyKH (KHCTHOBA
JUHAMOMeTpisi) ad0 CHJIM pO3rMHAyiB CIIMHU (CTAaHOBAa JAMHAMOMETPIA) O MacH Tuia, fKi, 5K 1
(OKUTTEBHH 1HACKC», HalOUbmi B OiatmonicTiB (71,28% 1 185,62% BiIMOBIIHO «KUCTHOBUKY 1
«cTaHoBHiNY iHAEKCH) 1 6okcepiB (60,89% 1 176,58%), HalimeHmuii — y Bonen6omicTiB (56,74% 1
145,06%).

[lepcneKTHBY MONANBIINX TOCT/KEHh y I[bOMY HANpsSMKY CIpPSMOBaHI HAa BH3HAYCHHS DiBHS
1H(OPMaTUBHOCTI COMAaTOJIOTIYHUX IapaMeTpiB TiJla CHOPTCMEHIB BIAMNOBIJHO 10 YCHIIIHOCTI
peaiizanii npodeciiHoi AiSUTBHOCTI, 30KpeMa CHOPTUBHOI.

BUCHOBKUA

1. biatnonicram Ta O0KcepaM MpUTaMaHHA MOAIOHICTH Ti00yH0BH — Me30MOp(GHA, 3 MEBHOIO
nepeBaror0 B OokcepiB godiMopdii, MMPOKOi TPYAHOI KIITKH, BIIHOCHO HHU3BKHUM
pO3TallyBaHHIM IEHTPY TSKIHHS TiNa, Ha BIAMIHY BiJ BOJIEHOOIICTIB, SIKI BIIPI3HSAIOTHCS
OpaximMop(HICTIO (TIMEPCTEHIYHICTIO) 3 BIIHOCHO 3BYXKEHOIO TPYJHOIO KIITKOI, BUCOKHUMHU
3HaYEHHSIMH BIJHOCHOI MacH Tija (3a injaexcoMm Ketie), BUCOKMM pO3TallyBaHHSAM LIEHTPY
TSDKIHHS TiIA.

2. CrhiBBiTHOIIEHHS JOBXHHH HHXKHIX KIHIIBOK [0 JOBXHHHU Tijla, SIKE XapaKTepU3ye
«TOBTOHOTICTh-KOPOTKOHOT'ICTh», BKa3ye Ha MpPEBAJIOBAHHSI B CIIOPTCMEHIB BCIX BHJIIB
cropTty Makpockenii («goBronorocti») B Mexax 110,30-104,3% 3anexHo BiJ BUAY CIOPTY.
[Tpu nboMy HailO1IbIIE 3HAUEHHS 1H/IEKCY CIIOCTEPIraeThesl y BOJIEHOOMICTIB, HallMeHIIe — y
61aToHICTIB 1 OOKcepiB. Y pPO3paxyHKY CHIBBIAHOIIEHHS JOBXHHU BEPXHIX KIHIIIBOK [0
JOBXXKMHU TiJIa Ta KOpIyCa CIIOCTEpPIraeThbCcsl aHAJIOTIYHA TEHIEHISl — CHOPTCMEHH, IO
CIeIIaI3yIOThCSl B OOKC1 Ta BOJEHOOJ, BIAPI3HAIOTHCSA OUIBIIMM CHiBBIIHOMIEHHSAM y OIK
«TOBFOPYKOCTI1», Ha BIIMiHY Bij O1aTJIOHICTIB.

3. CmiBBITHOIICHHS J>XUTTEBOI €MHOCTI JIETEHb 1O MacH Tijla, SIKe BigoOpakae IuXaibHY
GYHKIIIO TPYyaHOI KIIITKH, BHSIBICHE B OIlaTJOHICTIB 1 OOKcepiB, HaliMeHIIe — Yy

bionoziuni nayxu



101

BOJICHOOIICTIB, MpH IIbOMY €KCKYpCisi TpyAHOI KIITKM Majo BiAPI3HAETbCA cepel
CIIOPTCMEHIB 1 3HaXOAUThCA B Mexkax 5,81-6,69 cm. Take mpunyimieHHsS MIATBEPIKYE 1
PO3paxyHOK CIIIBBIIHOIICHHS CHJIM CHJIBHINIOI PYKH (KHCTHOBA JMHAMOMETpIsi), CHIIU
pPO3rMHAYIB CIIMHU (CTAaHOBA JUHAMOMETPIsS) 10 MAacH TiJIa 1 MOYKE€ BKa3yBaTH Ha MOPIBHSHO
HEJIOCTAaTHIO PO3BUHEHICTh M A31B BEPXHBOTO IPYAHOTO MOSICY BOJIEHOOICTIB HA BIAMIHY BiJ
OiaTIOHICTIB Ta OOKCEpIB.

MOJISIKA

3acmy)eHOMY TpeHepy YKpaiHW, KaHIUAATy IeJarorivHuX Hayk, mpodecopy, 3aBiqxyBady kadenpu cropty YHITY
im. T.I'. IlleBuenka Bmacenky Cremany OmekciioBHudy 3a peIeH3yBaHHS Ta KOPEKIII0 IeBHUX IOJIOKCHbD,
TIOB’I3aHUX 13 MPO(ECIHHOIO MiSNTBHICTIO PO3TILIHYTHX BHIIB CIIOPTY.
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3AJIEZKHICTD TUITY MIKPOLIUPKYJISIII KPOBI
BIJ] TUITY BULIIOI HEPBOBOI JISIJIHOCTI B CTYJIEHTIB

Cranimesceka T.1., Top6ans [[.J1., [lenucenko B.I.

Menimononvcokutl depaicasruti nedazoiyHuil yrigepcumem im. boeoana Xmenovnuybko2o
72312, Vkpaiua, 3anopizvka obnacmo, Menimonons, eyn. Jlenina, 20

dashadaf(@yandex.ua

ExcnepuMmenTanbHe JOCHTIMKEHHS BKIFOYAJI0 BUBUCHHS (PYHKI[IOHATEHOTO CTaHy MiKPOLIMPKYJIAMil KPOBi
3a JOMOMOTOIK METOAy Ja3epHoi mommuiepiBchkol Qumoymerpii (JIID). Lle mo3Bomsno OWIHUTH CTaH
TKAaHUHHOTO KPOBOTOKY Ta BHSBHUTH iHIHBIIYyaJbHO-THIIOJIOTIYHI OCOOIMBOCTI MIKPOIUPKYIISILii KPOBI.
Cepen 00CTe)KEHHX CTYACHTIB Oysio BusiBieHO TpH Ty JIJJ®-rpam, ski BIAMOBIAAIOTH PI3HUM THIIAM
MIKpOIMPKYJISLIT KPOBi: HOPMOEMIYHUI, TiEepeMiYHUN TN Ta TiNOEMIYHUH TUIL. BU3HAUCHHS OCHOBHHX
THUIIB BHUIIOI HEPBOBOI AISUIBHOCTI Cepell MPAKTUYHO 370POBHX CTYAEHTIB 17-22 poKiB MOKazano, IO
MepeBakald CHJIbHI Ta PYyXJMBI THIK BHIIOi HEPBOBOI [isutbHOCTI. [IpocTekeHa 3alekHICTh
0COOJIMBOCTEH MIKPOLIMPKYJISIIT KPOBI Bil iHIUBIAyaIbHO-TUIIONIOTIYHUX OCOOIMBOCTEN BUIIIOT HEPBOBOT
TISUTEHOCTI CTYICHTIB.

Kuouosi  cnosa: mikpoyupkynayis Kposi, aazepua oonniepigcoka ¢ayomempia (JIP), euwa nepsosa

OIAIbHICMb, MeMNePaMenn.

Cranumerckas T. 1., Top6ans O. O., Jenucenko B. U. 3ABUCHUMOCTb TUTIA
MUKPOLIMPKVJISLIMA KPOBUM OT TUIIA BBICUIEW HEPBHOM JIESTEJHBHOCTU
Y CTYJAEHTOB / MenuTomonsCKuil TOCYIapCTBCHHBIA IIeJarorHYecKuii yHHBepcuTeT uM. bormana
XMenpHUIKOTO0, 72312, YKpauHa, 3anopoxckas o6nacts, MenuTtomnonb, yi. Jlenuna, 20
OKCIIepUMEHTaJbHOE  MCCIEJOBAaHHE  BKJIIOYANI0  HM3yYeHHEe  (DYHKIMOHAJIBHOTO  COCTOSHHS
MUKPOIMPKYJISIIIMM KPOBU € TIOMOIIBIO METOJ/a Jia3epHOi aommiepoBckor ¢umoymerpuu (JIJID). Dto
MO3BOJISUIO OLIEHUTH COCTOSHHE TKAaHEBOTO KPOBOTOKA M BBIIBUTH WHANWBUAYAIBHO-THUIIOJOTHMYECKHUE
0COOCHHOCTH MHUKPOIMPKYJIAIMH KpoBH. Cpean oOciIeI0BaHHBIX CTYACHTOB OBLIO BBISBICHO TPH THIIA
JII®-rpaMMm, KOTOpBIE COOTBETCTBYIOT pPa3HBIM THIIAM MHKPOIHPKYJSAINHA KPOBH: HOPMOIMHYECKHUH,
THIEPIMUYCCKAN H THIMOAIMHUYEcKHe Tunbl. OmpeneleHre OCHOBHBIX THIIOB BEICIICH HEPBHOW
JeSITeIPHOCTH CPEH MPAKTHIECKU 3A0POBBIX CTYIEHTOB 17-22 JeT mokasaio, 4To IpeoOIIagaii CHITbHBIC
U TIO/IBIDKHBIC THUIBI BBICIICH HEPBHOW JEATENEHOCTH. bblTa mpociexeHa 3aBUCHMOCTh 0COOCHHOCTEH
MUKPOIUPKYISIIAN KPOBH OT WHAWBHIYATbHO-TUIOJOTHYSCKUX OCOOEHHOCTEH BBICIICH HEPBHOW
JeSITeIbHOCTU CTYIEHTOB.

Kntouegvle cnosa: Mukpoyupkyiayusa Kposu, iasepHas oonnieposckasn gayomempus (JIJ[D), svicuian nepsHas

OdesamenbHOCMb, memMnepamenn.

Stanishevska T.1., Horban D.D., Denisenko V.. THE DEPENDENCE TYPE OF BLOOD
MICROCIRCULATION ON TYPE OF STUDENTS’ HIGHER NERVOUS ACTIVITY / Melitopol
Bohdan Khmelnytskyi State Pedagogical University, 72312, Ukraine, Melitopol, Lenin str., 20

For today, an important place at diagnostics of the functional state of mans™ organism occupies research
of blood microcirculation, as, changes in the system of blood microcirculation closely correlate with a
change in a central hemodynamics, that allows to use these criteria in assessing the general situation of
health of the inspected persons.

In the field of the study of microcirculation of blood not enough information about the features of blood
microcirculation for the people of student age, and especially taking into account their types of higher
nervous activity.
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The actual enough is remained by the question of study features of blood microcirculation for students
depending on their individually-typology features. Thus, by us was the done attempt to investigate the
features of blood microcirculation for students taking into account their type of higher nervous activity.

The experimental research consisted of the study of blood microcirculation functional state by means of
Laser Doppler flowmetry (LDF) method. It helped to evaluate the state of tissue blood-circulation and to
reveal individual-typological peculiarities of blood microcirculation. 127 were surveyed young men and
female students Melitopol Bohdan Khmelnytskyi State Pedagogical University, aged from 17 to 22 years.

Distribution of students after the types of higher nervous activity was carried out on methodology of
Ajzenk G. By «Researches as of temperament».

Defining the basic types of higher nervous activity of practically healthy students aged 17-22 showed that
strong and flexible types of higher nervous activity (choleric (33,3%) and sanguine — 10,5%) prevailed.
The ratio of the strong, confining type of higher nervous activity (phlegmatic — 5,6%) in the studied
selection of students was the least, and the ratio of the weak, confining (melancholic — 9,5%) type of
higher nervous activity was average.

The obtained results showed that at most of students high-amplitude LDF with the expressed vasomotors®
waves of the second order mainly was registered. The parameter of microcirculation of tissue blood
stream in middle made 11,67 perf. odes., the level of vibrations of tissue blood stream in middle equaled
2,03 perf. odes., coefficient of variation (Kv) — 23,39.

According to LDF three types of blood microcirculation were revealed: normoemic, hyperemic, and
hypoemic types.

The first type was characterized the irregular vibrations of blood stream with high enough amplitude. For
this type LDF there was an inherent normoemic type of blood microcirculation. This type was observed
in 33,1% investigated. The parameter of microcirculation for this type mattered 10,5 perf. odes., standard
deviation — 2,4 perf. odes., coefficient of variation (Kv) — 23,6. This type was characterized the balanced
state of mechanisms of the active adjusting that has connection with cute influences, and passive
adjusting that has connection with paracute influences.

The second type at determination of that there was characteristic monotonous LDF with the high index of
the parameter of microcirculation mattered: the parameter of microcirculation — 20,6 perf. odes.; standard
deviation — 2,4 perf. odes.; Kv — 11,9. This type of LDF was certain as hyperemic, that was characterized
the increase of more blood and was related to some dilatation of microvasculature. From all inspected to
the second type it was taken 55,1% students.

Students that had the third type (monotonous LDF with the subzero parameter of microcirculation) folded
11,8% from all selection. This type of LDF was answered as hypoemic types of blood microcirculations,
that is characterized the decline of blood in a microvasculature and increase of microvasculature tone, that
arises up as a result of increase of cute neurogenic influences. The parameter of microcirculation for this
type mattered 3,9 perf. odes., standard deviation — 1,2 perf. odes., coefficient of variation (Kv) — 34,6.

The dependence of blood microcirculation peculiarities on individual-typological peculiarities of
students’ higher nervous activity was set up.

Thus, the hyperemic type of blood microcirculation is characterized by the prevalence of students with
strong and flexible type (choleric — 65,9% and sanguine — 15,8%).

The normoemic type of blood microcirculation was peculiar to the most ratio of students with the weak,
inert, unstable type of higher nervous activity (melancholic — 31,8%) and students with strong, flexible,
stable type of higher nervous activity (sanguine — 36,4%). Hypoemic type of blood microcirculation was
mostly correlated with the students of unstable type of higher nervous activity (choleric — 62,5% and
melancholic — 25,0%).

Key words: blood microcirculation, Laser Doppler flowmetry (LDF), types of higher nervous activity.

BCTYII

OueBunHO, 1m0 MailOyTHE Oyab-SKOi KpaiHUW 3a BIEBHEHHMMH B €001, MCHUXIYHO 1 €MOIIIHHO
3JI0POBUMHU MOJIOJUMU JIFOJIbMHU, ajieé BOHU OUTBINE CXUJIBHI IO €MOIIMHUX PO3JIaiB HIXK JIFOIH
3pinoro Biky. BapTo 3a3HauuTH, 110 B JIOACH c1abKuX TUMIB BUIIOI HEpBOBOI AisuibHOCTI (HJI)
CIIOCTEPIraroThCs Pi3Ki 3MIHM HACTporo. JIroam 31 cnabkumu tumamu HJI cxumpHi 10 gemnpeciid,
HEBPO3iB, HEraTUBHUX eMoliil. Tomy perenbHe BUBUEHHS MCHXO-(i310I0TTYHUX OCOOIMBOCTEH
MOJIOIUX JIIOJIEH J0MoMarae CBOEYACHO PO3MI3HATH JIIOAEH 3 MCUXOJOTTYHUMHU BIAXUJICHHSAMU.
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3ormsny Ha 1€ BYACHO HAJaHA I[ICUXOJIOTIYHA JIOTIOMOra MOXeE 3amoOirTH  pO3BUTKY
HEBPOTHYHHUX CTaHIB Ta HEBPO3iB [2].

BaxnmuBe wicme B miarHOCTUINl (DYHKI[IOHAJILHOTO CTAaHy OpraHi3aMy JIFOAWHH IIOCiTae
JOCIIJDKEHHS MIKPOIMPKYJIAIIl KpoBi. 3MIHM B CHCTEMI MIKPOIMPKYJALIi KpPOBI TICHO
KOPEJIIOIOTH 31 3pYIICHHSM B LEHTPaJIbHINA reMouHamini [1, 5], mo 103Bosisie BUKOPHCTOBYBATH
11l KpUTEpii B OIIHIOBAHHI 3arajbHOTO CTaHy 3J0POB’ S JTFOIUHHU.

[le nochimHUKK JAaieKkoi JaBHUHU, Taki K [inmmokpaT Ta ApHCTOTENb, MiAKPECITIOBAIN
BKJIMBICTh BUBYCHHS KPOBOTOKY. ChOTOJIHI 3aB/SIKM CYYacHIM TEXHII CBITOBA MPAKTHKA BUBYCHHS
MIKPOIMPKY/ISLIT KPOBI YacTille TIPYHTYEThCS Ha IOCHIUKEHHSAX MPOIECIB MIKPOUPKYIIALIi
KpOBI Ipu maTojoriyHux mporecax. Yueni Friese R.S., Edwards K.M. [7] npoBoasaTs
JOCIIDKSHHST MIKpOIMPKYJIsil kpoBi mpu rineprensii. Mills P.J., Heller M.J., Lefkowitz R.B.,
Schmid-Schonbein G.W. [8]  BuBuatoth  ¢epmentHi  ¢pakmii  kpoBi.  Shoucri B.M.,
Edwards K.M. [9] po3risgaioTh CHajkoBO-ASTEPMIHOBAHI MapaMeTpyd MiKPOIUPKYISITOPHOTO

pycina.

Ominka piBHA MIKPOIUMPKYJAii KPOBI B 3I0POBHX JIIOJEH Yy TPOLECi OHTOTCHE3Y
mpoko BuBuaeThesi Koszmosum B.1., JlurBunom ®.b., Moposzosum M.B. [4], Tpubpar H.C.,
Yysa O.M [6].Y cdepi BUBUCHHS MIKPOIUPKYIIALIi KPOBI HEAOCTATHRO JTaHUX IPO OCOOIMBOCTI
MIKPOIIMPKYJISIIT KPOBI B CTYJIEHTIB, & OCOOJIMBO 3 ypaxXyBaHHSAM iXHIX THIIIB BHUIIOI HEPBOBOI
JISIIBHOCTI.

ToMy NOCHUTH aKTyaJbHHM 3JUIIAETHCS IMUTAHHS BHUBYCHHS OCOOJIMBOCTECH MiKPOIIUPKYJISILIi
KpPOBI B CTY/ICHTIB 3aJIe)KHO BiJl iXHIX 1HAMBIAYaIBHO-THIIOJOTIYHUX OcoOMmBocTe. OTxe, MU
3MUACHIIM crpoOy TOCIITUTH OCOOIUBOCTI MIKPOLMPKYJIALI KPOBI B CTYACHTIB 3 ypaXxyBaHHSIM
iXHIX THITIB BUIIIOi HEPBOBOI AisITBHOCTI.

MeTor0 Hamoro JOCTIKEHHS Oyno BHUSBUTH 3alIeKHICTh 1HAMBIAYalTbHO-TUIOIOTIYHIX
0COOJIMBOCTEN MIKPOLMPKYJIALIT KPOB1 BiJ TUITY BUILIOT HEPBOBOI JISTIBHOCTI B CTYJIEHTIB.

MATEPIAJIM TA METOAU JOCJIUKEHHA

[Tix gac pobotu Oyno obcTexxkeno 127 oci6-n006poBobIliB BikoM 17-22 pokiB (108 aiBuar Ta 19
IOHAKIB), CTY/I€HTIB MemniTOMoJbChKOr0 JIEpKaBHOIO IeIaroriyHoro yHiBepcureTy iM. borgana
XMeNbHUIBKOT0, SIKi MOCTIHHO MPOKMBAIOTh Ha MIBAEHHOMY cXoAl YKpaiHu. JlocmimkeHHsS
MIPOBOJIMIIACS BIATIOBIAHO 10 CyYaCHUX BUMOT O10€THKH.

Jlns BUBYEHHS (YHKIIOHAIBHOIO CTaHy MIKPOLMPKYJSLII KpOBI B OpraHi3mi JIOAMHH OyB
BUKOPUCTAHUN METOJ J1a3epHOi jaomnmuiepiBebkoi (iaoymerpii (JIJID), mo 103BOIAIO0 OLIHUTH CTaH
TKaHUHHOTO KPOBOTOKY Ta BUSBUTH O3HAKU 3MIHM MIKPOLMPKYJISLII 111 BIVIMBOM P13HUX YNHHHUKIB.

JI/I® 3piiicHIoBanM JlazepHUM aHanizaTopoM KpoBoTOKy «JIAKK-01» 3 nmazepHum mpxepenom
BHIIPOMIHIOBaHHS Ha JoBxWHI xBWial 0,63 mxMm. JlazepHmid aHawmizatop OyB 3’€qHAHHHA 13
KOMIT'tIoTepoM Ha 0a3i mporecopa Pentium IV. TNoniBka onTuyHOTO 30HJa (aT4MKa TpUiIaja)
¢ikcyBanach Ha BEHTpaJIbHIN MOBEPXHI 4-T0O MaybLA J1BOT PyKH; pyKa MICTHJIAacs Ha PiBHI Cepls.
TpuBanicTe CTaHAAPTHOTO 3anucy ckiagana 4 xBwiMHU. Yci 3anucu JII®-rpamu pobunucs y
nepiiid nosoBuHi AHA. 3anucu JIJI®-rpam poOuucs BIAMNOBIIHO 10 METOAUYHUX PEKOMEH AN
«MerouKa Ja3epHoi TonruiepiBebkol Gaoymerpii» [4].

Komm’rotepra mporpama 06pooku JIJID-rpamu 103BoJsIa BU3HAYUTH TaKi XapaKTEPUCTUKH
MIKpOLMPKYJIALIT KPOBi: MapamMeTp MiKpOLUMPKYIsLii, cepente kBaaparnune BiaxuieHHs (CKB)
peeCTpoBaHMX AOMIIIEPIBCHKUX CUTHANIB Ta KoedimieHT Bapiamii (Kv).

Posmoxin cTyAeHTIB 3a TUIMaMHM BHIOi HEPBOBOI TiSUTBHOCTI 3AIHCHIOBATM 32 METOIMKOIO
Aizenka I'. [3].
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MeTtoauka, po3pobiieHa OpUTAHCHKUM YYeHUM AW3eHKOM ., 3aCTOCOBYETHCS JJisi BU3HAUCHHS
PIBHIB €KCTpaBepcii Ta €MOLIMHOI CTIHKOCTI Ta /Jisd BU3HAYCHHS THUIIIB TEMIICPAMEHTY.
CryneHTaM nporoHyBaIoCs 1aTH BiINOBiI Ha 57 MUTaHb.

CraructyHa 00poOKa pe3yibTaTiB JOCIIHKEHHS IPOBOMIACS 3a JIONMOMOIOK CTaHIAPTHOTO
nporpamuoro npoaykry Microsoft Excel Ta Biostat 5.0.

PE3YJBTATHU TA IX OFTOBOPEHHS

[Ipy BUBYEHHI 1HIUBIAYaJbHO-THUIOJOTIYHUX OCOOJIMBOCTEH MIKPOIMPKYJIAIIl KpOBI MpH
npoBeacHH] 3anucy JIJD-rpam y 127 cTynaeHTIB-7100pOBOJIBIIB y OUIBIIOCTI peeCTpyBajacs
nepeBaxHo BucokoamutityaHa JIJA®-rpama. [Tapamerp mikpounpkymsiuii (IIM) y cepeanbomy
ckinanaB 11,67+4,1 nepd. oa. PiBeHs konuBanb TkaHMHHOTO KpoBOTOKY (CKB) y cepenmnbomy
MaB 3HavyeHHs 2,034+0,53 mepd. ox. Koeodiuient Bapiamii (Kv) y cepemaboMy I0OpiBHIOBaB
23,39+5,7.

OTtpumani JaHi CBiIYaTh MPO Pi3HUA BHECOK PUTMIYHHMX CKIJIAZOBUX KOJHBAHb KPOBOTOKY.
HaiicyrreBimmii  BHecok (46,9%) Bu3HayaBcs [AyKe HHU3bKOYACTOTHMMH KOJMBAaHHSIMU
KpoBoToKy VLF, ammiuityna skux y cepeanbomy ckinagana 4,52+0,7 nepd. ox., Ta
HU3bKOUacTOTHUM KonuBaHHAM LF (36,5%), amrunityna skux nopiBHioBana 3,49+0,6 nepd. ox.
Bucokouacrorai HF xonuBaHHS KpOBOTOKY Malld aMILTITYAy B cepenabomy 1,23+0,2 nepd. ox.,
o ckiagano 12,5% Bix MOTYKHOCTI BCHOTO CHEKTPY. AMILTITYna cepueux konuBanb CF Oyna
HalHWK4Y010, y cepeaapomy 0,39+0,06 mepd. ox., mo ckiaxano 4,1% y 3araibHOMY CIEKTpi
PUTMIYHHX CKJIaI0BUX KPOBOTOKY.

OCKiNbKY iCHY€ 1HIUBIAyaJIbHUH MiOXiJT 10 BUBYEHHS ()i310JIOTIYHHX OCOOIMBOCTEH JIFOIWHH,
HACTYITHUM €TaloM JOCIiHPKeHHs Oylo BH3HAYEHHs THUIIB MIKpOUMPKYJsLii kpoBi. Tak, cepen
00CTeXEHHUX CTYIEHTIB Oyno BusiBJIeHO TpH TunH JIJI®-rpam, siKi BIAMOBIAAIOTH Pi3HUM THIIAM
MIKpPOLUPKYJISLIT KPOB.

[lepmnii Tun («anepioguuna» JIJId-rpama) xapakTepusyBaBcs HEPETYISIPHUMHU KOJMBAaHHSAMU
KPOBOTOKY 3 JIOCTaTHbO BHUCOKOIO ammuitynoro. Leomy Tumy JIAd-rpamu Bianosigas
HOPMOEMIYHUNA THUI MIKpOUMPKYJALii. JIo Takoro reMoJuHaMi4HOrO THUIY OYyJO BIJHECEHO
33,1%. Ilapamerp Mikpouupkymsauii (IIM) ckmas 10,5+3,5 mepd. on., cepenHe KBagpaTHUHE
BiaxwieHHs (CKB) — 2,440,9 mepd. oxn., xoedimient Bapiamii (Kv) — 23,6+£5,4. et tun
XapaKkTepu3yBaBcs 30a71aHCOBAaHUM CTAHOM MEXaHI3MIB «aKTUBHOI» PEeryJsslii, sika Ma€e 3B’ 30K 3
CHUMITATUYHUMH BIUTUBAMH, Ta «IIACHBHOI» PETYJSAIiil, M0 Ma€ 3B’S30K 3 MapacUMIaTHYHHUMU
BIUIMBAMU.

Hpyruit Tun («moHotonHay JIJI®d-rpama 3 Bucokum nokazaukom [IM): TIM — 20,6+3,7 nepd.
on.; CKB — 2,4+0,9 nepd. ox.; Kv — 11,9+4,1. Leit tun JIAP-rpamMu BianoBigas rinepeMivHOMY
tuny. Jlo apyroro tumy 6yno BigHeceHo 55,1%. Takuit tun JIJI®-rpamu OyB BU3HAYEHU 5K
rinepeMivyHui, i XapakTepu3yBaBcs 301IbIIEHHSIM MPUTOKY KPOBI Ta OYB MOB’SI3aHUN 3 JIESIKOIO
JAJIATAIIEI0 MIKPOCYIUH, 3yMOBIICHOIO TTOCIAOJIEHHSIM Y PEryJisiiii KpOBOTOKY CHMIATHYHHX
BIUIMBIB.

CrynenTtu, siki Maiau TpeTii Ttun («MoHOTOHHa» JIJI®d-rpamMu 3 HU3BKUM HapaMeTpoM
Mikporpkyssimii), cknaganu 11,8%. ek Bun JIJI®-rpamu BiAMOBigaB TIMOEMIYHOMY THITY
MIKPOIMPKYJISIIIT  KpOBI, SIKHH  XapaKTepU3yeTbCs  3HIDKEHHSM  MPUTOKY KpOBI B
MIKPOLMPKYJIATOPHE PYCJIO Ta MiABHILEHHSIM TOHYCY MIKPOCYIHMH, IO BHHHMKAa€ BHACITIIOK
MIJIBUIINICHHS] CUMITATUYHUX HEBpOoreHHMX BIumBiB. [IM nopiBHioBaB 3,9+0,8 mepd. on.,
CKB - 1,2+0,5 nepd. ox., Kv — 34,6+4,6.
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Mexi KOJIMBaHb OCHOBHUX TIOKAa3HMKIB MIKpOLUPKYmALii kpoBi pizHux tumnis JIJAD-rpam
BioOpakeHo Ha puc. 1.

35 -

E 30 - N
= 25
- N
= 20 §§
2, - ::'{%;
oY = ‘*\‘e\\
2 15 = \\\
= N
10 %\
0 =

IT v Cepenmi

3HAYCHHS

Turm JITO-rpam
TIM; EHCKB; Kv.

Puc. 1. Mexi KoNMBaHHS OCHOBHHX TTOKa3HUKIB MIKPOIMPKYJIALiT KpoBi TpboX THIIB JID-Tpam
(nepdy3HH1 OTUHUIL)

Hpumitku: [IM — mapamerp wmikpormpkynsmii; CKB — cepenne kBampatuune BiaxwieHHs; Kv — koedimieHT
Bapiarrii.

HactynuuM etanmoM focmiimkeHHs Oyj0 BU3HAUEHHS THUIY BHUIIOI HEPBOBOI JISUIBHOCTI cepel
CTYJICHTIB, 110 TOCTIKYBAJIACS.

Posmoain cTyAeHTIB 3a TUMaMHM BHIOi HEPBOBOI JiSUTBHOCTI 3AIMCHIOBATM 32 METOAMKOIO
Ainzenka I'. «JlociimkeHHs Tummy temrnepameHTy» [3].

Po3monin TumiB TemmepaMeHTIB Takuil (puc. 2): HaluacTilie 3yCTpivyaBcs CHJIbHHH,
HEBPIBHOBO)XEHUH, PYXJIUBUM THUI BHIIOI HEPBOBOi MAISNIBHOCTI, IO BIANOBIZaB THUILY
TemrepamenTy xonepuk — 33,3% , CHIIbHUA, pyXJIMBUH, BpiBHOBakeHUH (caHTBiHIK) — 10,5% Ta
3MillIaHU#l THIT HEBPiBHOBaXXEHUH (X0NepHK-Menanxomik — 21,4%). Piguie 3ycTpidaBcsi CUITbHUIA,
iHepTHH, BpIBHOBaXEHMH, IO BIAMOBIAB THUIy TeMIepaMeHTy duermatuk — 5,6% Ta
3MimaHuidi  THm  iHepTHHH  ((daerMatuk-menanxoimik) — 3,9%, a crabuii, iHEPTHWIA,
HEBPIBHOBO)XCHUN (MEJAHXOJIK), 3MIlIaHl THUIH CWIbHHUMA, PYyXJIHBUH (XOJEPUK-CAHTBIHIK) Ta
CWJIbHUN, BpIBHOBO)XEHUH (CaHTBIHIK-()JIETMAaTUK) 3alHAIM NPOMIKHE MiClle MDK BHIIE
3a3nauenumMu tunamu BHJT — 9,5%, 8,7% ta 7,1% BignoBigHO.

[Ipu BuU3HAuUEHHI OCOOJIMBOCTEH MIKPOLMPKYJALIT KPOBI 3ale€XHO BiJl PI3HUX THUMIB BHIIOI
HEpBOBOI JISUIBHOCTI crocTepirajacsi neBHa TeHAeHlis (Tabn. 1): cuinbHUl, pYyXJIMBHIA,
HEBPIBHOB)XEHUH THUI BUIIOI HEPBOBOI IisUIBHOCTI (XOJEpPHK) HaifuacTimie 3ycTpiduaBcs NpHU
rinepeMiyHOMY THITI MIKpOIMPKYJALil KpoBi — 69,1%, 3HayHO MeHIIEe mpU HOPMOEMIYHOMY
tuni — 19% ta npu rinoemivyaomy Trmi — 11,9%.
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Puc. 2. Po3noain THMiB TeMIepaMeHTy cepell 00CTeKEeHUX CTyAeHTiB 17-22 pokiB

[Ipy Bu3HAuUEHHI OCOOIMBOCTEH MIKPOIUPKYJIAIIi KPOBI 3aJ€KHO BiJl PI3HMX THUIIB BUIIOI
HEpBOBOI  JISUIBHOCTI  criocTepiramacss TeHAEHIis (tabmuns 1):  CHIbHMA, PYXIUBHA,
HEBPIBHOBR)XEHUI THUI BUIOI HEPBOBOI IISUIBHOCTI (XOJEpPHK) HaifuacTimie 3ycTpidyaBcs NpHU
rimepeMiyHOMYy THI MIKpOoUupKymsimii kpoBi — 69,1% cTyaeHTiB, 3HaYHO MEHIIE MpH
HopMoeMiuHOMY Tuni — 19% Tta Ha 7,1% BiA rinepeMiyHOro TUIY MEHIIE NpU TiHOEMIYHOMY
THUI MIKPOUUPKYJSALii KpoBl. CUJIbHUM, PYXJIMBUN, BPIBHOBaXEHHUH (CaHIBIHIK) MaB KIJIbKICTh
IIPU TIEPEMIYHOMY Ta MPU HOPMOEMIYHOMY THMIAX MIKpOLUUPKYIALii KpoBi — o 46,2% , a npu
rinoeMIYHOMY THIII 3ycTpidaBcs juile B 7,6% CTyIEHTIB.

Tabmuusg 1 — OcobauBOCTI MIKpOLMPKYJIALMII KpPOBI B CTYAEHTIB 13 PI3HUMHM THIIaMHU
TEeMIIepaMEeHTy
Tun MiKpoIUpPKYIIALIT KPOBi
Tun TemnepameHTy : : : : :
Hopmoemiunmii Tvn I'inepemiuamil THI I'inoemiunmii THII
Xonepuk 19,0% 69,1% 11,9%
CaHrsiHik 46,2% 46,2% 7,6%
dermatuk 14,3% 85,7% -
Memaaxomnik 58,3% 25,0% 16,7%

CunbHuH, 1HepTHUH, ypiBHOBaXKeHMH ((erMaThk) HalOUIbIIMI BiJICOTOK CTYJEHTIB MaB MpHU
rinmepeMivHOMY THITI MIKpOIMPKYJISMii KpoBi — 85,7%, mpu HOpMoeMiyHOMY OyB MEHIIE Ha
71,4% Bin rinepeMidHOro THUIY, a MpPH TIMOEMIYHOMY THIII ISl Tpymna JOCTIIKYBaHUX OCI0 He
3ycTpidaiacs 30BCIM.

Cnabuii, iHepTHMH, HEBPIBHOBA)XEHUH (MENaHXOJIK) HaiyacTime 3ycTpiyaBcs IpHU
HOpMoeMiuHOMYy Turi — 58,3% , OyB MeHme Ha 33,3% nocni)KyBaHUX CTYIEHTIB, B OPIBHSAHHI
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3 HOPMOEMIUYHUM THUIIOM MIKPOLMPKYJIALIi KPOBi, IPH TirepeMiyHOMY Tulli Ta Ha 41,6% MmeHie
MIPH TIMOEMIYHOMY THITI MIKPOITUPKYJIAILII KPOBI.

[Tin yac mOCHIHKEHHS BUSIBIICHO, IO TPU TIMEPEeMIYHOMY THITI MIKPOLMPKYJIALII KPOBi MEpeBaKaIH
CTYIEHTH 13 CHJIbHUM, pyximBuM Turiom BHJI (xonepux — 65,9% Ta caursinik — 15,8%). [lpu
HOPMOEMIYHOMY TUIlI HAWOUIBIIMKA  BIICOTOK MM  CTYIEHTH 13 ClAa0KuUM, I1HEpTHHM,
HeBpiBHOBakeHMM THurioM BHJI (memanxomik — 31,8%) Ta cTyaeHTH 13 CHJIBHHM, PYXJIMBUM,
BpiBHOBakeHNM TUrioM BH/I (canrsinik — 36,4%). [1pu rimoemMiyHOMY THUITI HAHYACTIIIE 3yCTPIYATUCS
CTYZICHTH 3 HeBpiBHOBa)keHUM THIIoM BH/I (xonepuk — 62,5% ta menanxosnik — 25,0%).

OTxe, BU3HAYCHHS 0COOIMBOCTEH MIKPOLMPKYJIALIT KPOBI B CTYIEHTIB 3 PI3HUMU THUIIAMH BHIIO1
HEPBOBOI MISUIBHOCTI CEpell MPAKTUYHO 3I0POBHUX CTYJAEHTIB 17-22 pOKiIB MiATBEPIUIIO TIMOTE3y
JOCHIJKEHHST  3aJIeKHOCTI TKAaHWHHOTO KPOBOTOKY Bil OCOOJIMBOCTEH BHIOi HEPBOBOI
TismbHOCTI. [le TosICHIOEThCS THM, IO B OCHOBI PETYJISIii MIKPOUMPKYJIAIi KpOB1 JIeKaTh
HEPBOBI TPOLIECH: «AaKTHBHA» PETYJAIis, SKa Ma€ 3B’A30K 13 CHUMIIATUYHUMH BIUIMBAMH, Ta
«TTaCHBHAY PETYIIALLS, 0 M€ 3B’SI30K 3 MApaCUMIIATHYHUMHU BIUTMBAMHU.

[TepcriekTHBY TOMATBIIMX JOCT/DKEHh Y I[OMY HampsiMi CHOpPSMOBaHI Ha BH3HAYCHHS
1HIMBIAyaTbHO-TUIIOJIOTIYHUX OCOOJIIMBOCTEH PEaKTUBHOCTI TKAHUHHOTO KPOBOTOKY B CTY/ICHTIB
3 PI3HUMH TUITAMHU BUILOT HEPBOBOI MiSUTBHOCTI NIPHU Aii Pi3HUX (HYHKIIOHATBHHUX MPOO.

BUCHOBKHA

1. 3a pmomomororo JIAD-merpii cepen crymeHtiB 17-22 pokiB Oynu BUAUICHI TpU THITK
MIKPOIIMPKYJSALII KPOBi: HOPMOEMIYHUH THI, LI0 XapaKTEPU3YEThCS CYIMEPIIO3UIIIEI0
KOJIMBAJBHUX  PUTMIB, M0 BimoOpakae 30ajJaHCOBAHICTh MEXaHI3MIB  peryssmil
MIKPOIMPKYJISIII KPOBi; TiNEpeMIYHU THM, A SKOTO XapakTepHa «MOHOTOHHa» JIJ[D-
rpaMa 3 BHCOKHM IapaMeTpOM MIKPOIUPKYJIAIii, Mo BiloOpakae BiJHOCHE TepeBa)KaHHS
METa0OIIYHUX MEXaHI3MIB Yy peryisuii MIKpOLMPKYJALIl KpOBi; Ta THOEMIYHUN THN, AJSA
AKOTO XapakTepHa «MOHOTOHHa» JI/I®d-rpaMa 3 HH3BKMM IIOKa3HMKOM Iapamerpa
MIKpOLUMPKYJIALIi, 10 BioOpaXkae 3HMUKEHHS Ba30MOTOPHHUX MEXaHI3MIB Yy peryismii
MIKPOIIUPKYJISIIIT KPOBI.

2. BusHaueHHs OCHOBHHUX THUIIIB BMIOi HEPBOBOI IISUIBHOCTI cepell MPAaKTUYHO 3I0POBHX
CTyaeHTIB 17-22 pokiB Mokasaino, 110 NepeBa)Kalu CUJIbHI Ta PYXJIMB1 THUIH BUIIOI HEPBOBOI
TiSUTBHOCTI, 10 BIAMOBIAAMM TUTaM TeMiiepameHnTy xomnepuk (33,3%) Ta canrsinik (10,5%).
BincoTok cuibHOrO, ajne MaJopyXJIMBOTO THUIY BUIIOI HEPBOBOI JiSJIBHOCTI, 110 BiJINOB1AAB
TUNy TeMmnepameHty ¢aermatuk (5,6%), y JoCHiKyBaHIi BHOOpII CTYAEHTIB OyB
HallMEHIIIUM, a BIJICOTOK CIa0KOro, MaJOpPYyXJIMBOIO TUIYy BHILOI HEPBOBOI AISUIBHOCTI, IO
BIJINIOBIJ]aB TUITYy TEMIIEPAMEHTY MesaHxouik (9,5%), MaB cepeiHeE 3HAYESHHS.

3. bByno mpocTexeHo 3aleXHICTh 0COOTUBOCTEH MIKPOIMPKYJISIii KPOBI Bifl iHAMBITyaabHO-
TUTIOJIOTIYHUX ~ OCOOJIMBOCTEH BWINOI HEPBOBOI MIANBHOCTI CTyHdeHTIB. Tak, mpu
riepeMiYHOMY THUIIl MIKPOLUMPKYJALII KpPOBI MNEpeBaKalM CTYAEHTH 13 CHUJIBHUM Ta
PYXJIUBUM TUIIOM (Xonepuk — 65,9% ta canrBinik — 15,8%). Ilpu HOpMOemiuHOMY THITI
MIKPOIMPKYJISLIl KpoBI HAMOUIBIIMI BiICOTOK MalM CTYIEHTH 13 CIAaOKUM, 1HEpTHUM,
HeBpiBHOBakeHUM TurioM BH/I (menanxonik — 31,8%) Ta CTyA€HTH 13 CHIIBHUM, PYXJIUBUM,
BpiBHOBakeHUM THnoM BHJ[ (caurBinik — 36,4%). Ilpu rimoemiuHoMy THII
MIKpPOLUPKYJIALII KPOBI HalyacTilie 3yCTpIiYasucs CTYIACHTH 3 HEBPIBHOBAKEHUM THIIOM
BH/I (xonepuk — 62,5% ta menanxomnik — 25,0%).
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CrarTs mpUCBsiYeHA BUBYCHHIO MEXaHI3MIB peryisiuii ¢iziosnorivHoro 3ade3nedeHHs NCUXIYHUX POIECiB
1 MOXJITHBOCTI KipiaadoTorpadii 11 OMiHKA NCHXO0EMOLIHHOTO CTaHy MPH JIOTIYHOMY MHUCIICHHI.
[Ipu BUKOHaHHI 3aBaHb HA JIOTIKY B CTYICHTIB i3 HU3bKAM PiBHEM JIOTIYHOTO MUCICHHS CIIOCTEPIranocs
3HIDKEHHS aMIUTITy 1 MOJH 3 OJHOYACHUM 30UTBIICHHSM BETETaTUBHOTO NMOKA3HUKA 1 CTpec-iHAEKCy, 110
BKa3ye Ha aKTHBAIIIO IEHTPAIFHIX MEXaHI3MIB PETyILALii ICUXIYHUX MPOIIECIB.
VY CTy#eHTIB i3 cepemHIM piBHEM JIOTIYHOTO MUCICHHS NP BUKOHAHHI 3aBJaHb HA JIOTIKY 301IBIICHHS
CTpec-iHOeKCY Ta 3HIKCHHS BapiaOelnbHOCTI CEpPIICBOTO PUTMY BKA3YIOTh Ha LEHTPAIbHI MEXaHi3MH
peryiauii mpouecy JIOIiYHOTO MHCIEHHS, BHpaXeHI B OLIBLIOMY CTyNeHi B 0Ci0, YCIIIIHIIINX
y BUKOHaHHI 3aBJIaHb.
Y cTyzmeHTiB i3 cepemHIM pIBHEM pO3BHUTKY JIOTIYHOTO MHCJIEHHS 30UIBLIYETHCS IUIOLIA KOPOHH
KipJIiaHiBCbKOTO CBITIHHS HaBKOJIO CEpPEIHBOrO Majblisl MpaBoi PyKH, NPUUOMY, UMM BHUIIUI PIBEHb
JIOriYHOI'0 MMCJICHHSI, TUM O1JIbIIa IUIOIIA CBITIHHS.
BpaxoByloun BHCOKY 4yTiMBicTh MeToay KipiiaH, MOXHa pPEKOMEHIYBaTH HOTO Uil BHSBJICHHS
IHAMBIMyaTbHOCTI YUHIB, HE BUSABIICHOI 32 PE3yJIbTaTAMHU IICHXOJIOTIYHIX TECTIB.
Kuouosi cnosa: camypayis, xapoioinmepganoepaghis, Kiprianocpagis, eecemamu6Hi NOKAZHUKU CEPYEBO20
pummy, YCC.

Tpetsx T.O., Hpersans U.B., CesepuHoBckas E.B. BETETATUBHBIE [TOKA3ATEJIN
OU3NOJIOTUYECKOI'O  OBECIEYEHHUSA U IICUXOSMOIIMOHAJIBHOE COCTOSHUE
CTYJEHTOB TIIPM JIOTMYECKOM MbBIIUJIEHUM / JIHempomeTpoBCKWH  HAIMOHAIBHBIN
yHuBepcuteT uM. Onecst ['oruapa, 49010, Ykpauna, /[nenponeTpoBck, np. ['arapuna, 72

CraTbs MOCBSIIEHA M3YYCHUI0O MEXAaHU3MOB PEryIALUU (PU3UOIOTMYECKOT0 00eCIeYeHHs] ICUXUIECKUX
MPOLIECCOB U BO3MOXKHOCTH KupiuaHdororpaduu JUis OLNEHKH MCHXOIMOIMOHAIBHOTO COCTOSHHS TPH
JIOTHYE€CKOM MBIIUICHHH.

HpI/I BBIIIOJTHCHHUH Sa,I[aHI/Iﬁ Ha JIOTUKY Yy CTYACHTOB C HHU3KHM YPOBHCEM JIOTMYCCKOT'O MBIIJICHUA
Ha6moz[an001, CHWIKCHHC aMINIUTY bl MOABI C OAHOBPEMCHHBIM YBCJIMYCHHUEM BEIE€TaTUBHOI'O IMOKA3aTCIA
H CTPECC-MHACKCA, YTO YKA3bIBACT HA AKTHUBALUIO HNECHTPAJbHBIX MEXAHU3MOB PCryJIAINU NCUXUICCKUX
IIpoHeCcCoB.

vy CTYACHTOB CO CPCIHHUM YPOBHEM JIOTUYECKOI'O MBIIUICHUSA MPU BBINIOJTHCHUU 3aJJaHUM Ha JIOTUKY
YBCJIMYCHUC CTPECC-UHACKCA U CHHIKCHHC BapI/Ia6€J'IBHOCTI/I CCpACHHOI0 pUTMaA YKa3bIBAalOT Ha
HEHTPAJbHBIC MCXAaHU3MbI PErysiliU IMpoIecca JOrM4YeCKOro MbINIJICHUS, Oouee BBIpa’KCHHBIC Yy JIUII,
KOTOPBIC YCIICITHEE B BBITTOJTHCHU N 3aJIaHUM.

VY CTYIEHTOB CO CPEHUM YPOBHEM PAa3BUTHUS JOIMUECKOIO MBIIIJIEHHS YBEIUYUBACTCS ILIOMAAb KOPOHBI
KUPJIMAHOBCKOI'O CBEUYEHUS] BOKPYI CpPEOHEr0 INajblida IPaBOW PYKH, NPUYEM, YEM BbILIE YPOBEHb
JIOTHYECKOTO MBIIUICHHUS, TEM OOJIBIIIE MJIOIA/ b CBEYEHHS.

VYuuThIBasg BBICOKYIO UyBCTBUTENBHOCTh MeTOAa KupnuaH, MOXKHO pEKOMEHJOBaTh €ro AJIS BBISBICHUS
WHJIMBHUYaJIbHOCTH 00YYarouxcsi, He IPOSBIEHHOMH 0 pe3yIbTaTaM IICHXOJOTHYECKUX TECTOB.
Kniouegvie cnoea: camypayus, kapouounmepsanozpagus, Kupauanospaus, eecemamueHvle ROKA3AMeNU
cepoeunozo pumma, YCC.

Tretiak T.O., Dregval 1.V., Severynovska O.V. VEGETATIVE INDICES OF PHYSIOLOGICAI
MAINTENANCE AND PSYCHO-EMOTIONAL STATE OF STUDENTS IN THE PROCESS OF
LOGICAL THINKING / Oles Honchar Dnipropetrovsk National University, 49010, Ukraine,
Dnipropetrovsk, Gagarin ave., 72

In the process of studying, students have to learn to identify independently the main points of the material
studied, make up and apply the algorithms of searching problems solutions, find the rational answers to
problem solutions, critically analyze the results obtained and be able to use them further on.
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All the above mentioned facts lie in the basis of forming and developing the logical thinking. The
objective criteria of assessing the current functional state and the readiness of students are the
physiological indices reflecting the state of the mechanisms of vegetative regulating the cardio-vascular
activity. In this respect, the analysis of heart rhythm variability (HRV) is becoming increasingly common.
It is a simple, non-invasive and informative method of researching the vegetative nervous system.

The balanced regulation of the physiological functions allows students, having a proper motivational
level, to use the opportunities for maintaining cognitive functions to the full, which significantly
influences the process of studying. This article deals with studying the mechanisms of maintaining
psychological processes and possibilities of applying the method of Kirlian photography for assessing the
psycho-emotional state in the process of logical thinking.

175 female volunteers aged 18-22, students of the faculty of Biology, Ecology and Medicine of Oles
Honchar Dnipropetrovsk National University took part in the experiment. At the moment of conducting
the research they all were practically healthy, did not have any complaints of headaches or any other ache,
physical fatigue or sleepiness. Testing was conducted in the morning hours which made it possible to
exclude the influence of the vegetative heart rhythm fluctuations during different parts of the day on the
results of the research. The experiments were carried out at two stages. During the first stage, the
individual psycho-physiological characteristics of the students were studied, during the second stage, the
saturation level was assessed and the heart rhythm variability was analyzed.

According to the results of the psychological testing, the right-handed, ambivert students who did not
have asthenia, had a medium level of stress resistance, a medium anxiety level and a strong type of the
nervous system were selected. According to the thinking type, the groups with low and high level of
logical thinking were formed. At the second stage, the oxygen saturation degree of the arterial blood
hemoglobin and the pulse rate in the process of intellectual activity were researched. The neuro-
vegetative state was assessed by the heart rhythm variability.

While doing the tasks connected with logic, the students with a low level of logical thinking demonstrated
the increase in the oxygen saturation degree of the arterial blood hemoglobin and the decrease in the heart
systole rate (HSR). The change of the indices of the heart rhythm variability — the decrease in mode
amplitude along with the simultaneous increase in the vegetative indices and significant increase in stress
index — indicates the activation of the central mechanisms of mental processes regulation. The students
with a low level of logical thinking were in tense state before doing the tasks, and doing the tests
connected with the logical thinking experiences some difficulties in finding logical connections and gave
the majority of answers randomly, without making any efforts.

The students with the medium level of logical thinking, while doing the tasks connected with the logical
thinking, demonstrated the reliable increase in the saturation level and heart systole rate. The tested
reported that they were making efforts doing the tasks. The correct answers given by the students of this
group made 50-70%. The mode and mode amplitude indices before and after the cognitive activity were
within the norm. The reliable decrease in the variation span testifies to the decrease in parasympathic
influence. The increase in the stress index and the decrease in heart rhythm variability testify to the
central mechanisms of regulating the logical thinking process, which is more expressed in people who are
more successful in doing tasks.

The final stage of this investigation included studying the possibilities of applying Kirlian method for
assessing the psycho-emotional state of a person in the process of logical thinking. The registered images
of the third (middle) right hand finger, the sectors of which by P. Mandel corresponded to reactive cardio-
vascular and lymphatic systems, were to be computer analyzed.

The students with a low level of the logical thinking who did not cope with the task and showed low
results (up to 40% of right answers) demonstrated the decrease in the crown luminescence area of the
third right hand finger. The students with a medium level of logical thinking demonstrated the increase in
the crown luminescence area of the third right hand finger. We should remark, that the higher the level of
logical thinking, the more the luminescence area.

Studying the scientific analytical works on neuro-cognitology, unfortunately, did not give the information
about applying Kirlian graphology in the modern research in the cognitive brain function. On the basis of
our own data, we can conclude that the method applied allows studying neuropsychological processes of
higher nervous activity in a new way, by the complex combination of psychometric and apparatus
research, which makes it possible to visualize the changes in psychic, physical and bio-energy-
informative level of human organization under the conditions of the experimental, in particular cognitive,
activity. Taking into consideration the high sensitivity of Kirlian method, it can be recommended for
identifying the individuality of students which was not detected by the results of psychological tests.

Key words: saturation, cardio interval graphics, Kirlian graphology, vegetative indices of heart rhythm, heart

systole rate, logical thinking.
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BCTYII

CyyacHa BuIIa OCBiTa nependadae CHCTEMHO-IISUIBHICHI Ta KOMIIETCHTHICHI MIAXOIU 0
HaBYaHHS, SIKI MAIOTh 32 METY MepeopieHTalio 3 popMyBaHHS 3HaHb HAa (POPMYyBaHHS 3/1aTHOCTI
JI0 aKTUBHOI JIISITBHOCTI B PI3HUX CUTYalisIX. MOXIMBOCTI IPUPOAHUYHUX HAYK JUIsl hOpMYyBaHHS
KOTHITUBHUX KOMIIETeHIIH (axiBIiB 3 BHUIIOI0 OCBITOIO — JIOTIYHHX NPUHOMIB MHUCICHHS —
BH3HAYAIOTBCS  IX  OCOONUBICTIO:  (PYHIAMEHTAJBHICTIO, YHIBEPCAJIBHICTIO  XapaKTepy
JNOCTIDKYBAaHUX  MPOOJIeM, pPO3BHMHEHMM HAOYHO-JIOTIYHMM MHCJICHHSM, HEOOXiIHICTIO
[IOCTAHOBKM ¥ BHPIIIEHH] AKICHUX 1 KiIbKiCHMX 3aBaaHb [1]. TIpoGieMa pO3BHTKY JIOTIYHOIO i
TBOPYOIO MHUCICHHS pos3riisganacs B Oaratbox poborax [2, 3, 4] Tain. Y Toi camuii yac
3aJIMIIAIOTHCS MAJIOBUBYCHUMH IUTAHHA METOAWKH (OpPMYBaHHS 1 JIarHOCTHUKU PiBHS
c(hOpMOBAHOCTI JIOTIYHOTO MHCJICHHSI CTY/ICHTIB, KOTHITHBHHX KIIFOUOBHUX KOMIICTEHIIIH, IO
3acTOCOBYIOThCS B yMoBax BH3. 3 iHmoro OoKy, 30BCIM HE BHMBUYEHE HUTAHHS CTOCOBHO
(hizionoriyHOro 3a0€3MeueHHsI MUCIEHHEBOTO MPOIIECY Ta HOro MEXaHI3MiB.

VY 3arajgpHUX pucax MPOIEC MUCICHHS CTAHOBHUTH CKJIAQJHY aHATITHKO-CHHTETHYHY JisUTbHICTH
BCi€l KOpPHM BEJIMKHX IIiBKYJIb TOJIOBHOTO MO3KY, JI¢ IEPIIOYEProBe 3HAYCHHS MArOTh YacOBi
3B’SI3KH, SIKi YTBOPIOIOTHCS MK aHAIi3aTOpaMH i Pi3HUMH BiIiJIaMH TOJIOBHOTO MO3KY [5].

Jloci He iCHye MIMPOKO NPUHHATUX KOHIEMI, sKi moscHioBaiu O, skuMm umHoMm I[[HC
3abe3neuye Mpolec MHUCICHHS. Y TOW caMUH 9ac € HEeMalo eMITIPUYHUX JIOCIIKCHb,
MPUCBSYCHUX BHUBYCHHIO Mi€l mpobiemu [6, 7]. BoHH yTBOPIOIOTH /Ba BiHOCHO HE3aJICIKHHX
niaxonu. B ocHOBI mepmioro JexuTh peectpamis (i3ioNoriyHuX MOKa3HUKIB i/ 9ac po3yMOBOi
nisutbHOCTI. DAKTUYHO BiH CIPSMOBAHUI Ha BUSBJICHHS JUHAMIKU (i310JIOTTYHUX MOKA3HUKIB Y
nporieci BUPIMICHHS 3aBJaHb Pi3HOTO TUMY. Bapitoroun 3MicTOM 3aBJaHb 1 aHANI3yIOYH CYITyTHI
3MiHM  (Di310JIOTIYHMX  TOKA3HUKIB, JIOCHITHUKA OTPUMYIOTH  (i310JOTIYHI  KOPENsATH
BUKOHABCHKOI [isuTbHOCTI. Ha 1ili OCHOBI TIPYHTYIOTHCS BHCHOBKM MIOJO OCOOJMBOCTEH
¢izionoriuHoro 3abe3neyeHHs BUPINICHHS 3aBiaHb pi3Horo tumy [8, 9, 10, 11].

Jpyruil miaxix TIPyHTYETbCS Ha TOMY, IO HpPUTaMaHHI JIIOAMHI CIIOCOOM Mi3HABAJIBHOI
JIsUTBHOCTI BiioOpaxaroThest B Oiosorii [12, 13] Ta ¢i3ioforiyHux MoKa3HUKaX, y pe3yybTati Ti
HaOyBalOTh CTIMKHUX 1HAWBIAyanbHUX ocoOnuBoctei [12, 14, 15]. 3a wieto JIOTiKOI, FOJOBHE —
3HAWTU TI TOKAa3HUKH, SIKI CTATUCTUYHO BIPOTITHO IMOB’S3aHI 3 YCHIIIHICTIO Mi3HABAJIbHOI
JISUTBHOCTI, HANIPHUKIIAJ, KOE(I[IEHTOM IHTEJIEKTY, MPUYOMY (Di310J0T1UHI MOKA3HUKH B TaAKOMY
pasi OTpHUMYIOTh HE3aJIeXKHO Bix meuxomerpuunux [16, 17, 18, 19, 20, 21, 22].

MogentoBaHHs HE MOKE OXOIUTHU BCl c(epu PO3yMOBOI JISUILHOCTI JIFOJWHH, 1 B IbOMY HOJISATae
oOMexeHicTh mepuioro miaxoxy. IIpu npyromy migxoai Takoro OOMEXKEHHsS HEMa€, OCKLUIbKU
CTaBUTbCS 3aBJaHHS 3ICTaBJICHHS 1HIUBIIyalbHO-CHEUM(IYHUX CTIMKMX  (DI310J0OrIYHUX 1
TICUXOJIOTTYHUX MOKa3HUKIB. IlepenbauaeTbes, MO 1HAMBIAYAIbHUM JOCBI PO3YMOBOI HisIBHOCTI
PO3BHBAETHCS 1 BimoOpakaeThcss B THX 1 iHmWMX [23, 24]. OmHak 1s Jiorika HE J03BOJISE
JOCITJDKYBATH MICUXO0(]1310JI0T10 TIPOLIeCy BUPIIIEHHS 3aBJaHb, X0Ua 3a pe3yJIbTaTaMU 31CTaBJICHH 1
BUCYBAIOThCS TIEBHI NPHUITYLIEHHS I110]10 TOTO, 1110 CIpHsie€ HOTO YCIIIHINM opraHi3arii.

Ha ¢oni Benmukoi KimbKOCTI myOJiKaliid BiACYTHI JOCHIPKEHHS ICUXOEMOILHOro Ta
(YHKI[IOHAJIHOTO CTaHy 3a MOKa3HMKaMH BapiabeIbHOCTI CEpLEBOr0 PUTMY MPU BUKOHAHHI
3aB/laHb Ha MPo¢eciiiHO-TIOrYHEe MUCIIEHHS B CTY/I€HTIB-010JI0T1B.

MeTor AOCHIIKEHHS TICHXOEMOIIIHII CTaH CTYACHTIB Ta BU3HAYEHHS caTypallii i OCHOBHHX
BETE€TAaTUBHHUX IIOKA3HUKIB 3a0e3MedueHHsT NCuX0(i310JIOTIYHOT0 CTaHy I Yac JIOTIYHOTO
MUCJIEHHSI CTYI€HTiB-010JI0T1B.

MATEPIAJIM TA METOIHU JOCJ/IIIKEHHSA

VY ekcmepuMeHTI B3suid y4acTb 175 miBuar-goOpoBosbliB (18-22 pokw), siki HaBYAIOTHCS Ha
(dakynpTeTi 010710711, eKoJIorii Ta MeTUIMHN JIHIMPONEeTPOBCHKOTO HAIIIOHAILHOTO YHIBEPCUTETY
iM. Onecs ['onuapa. Ha MOMEHT 1OCTiIKEHHS CTYJCHTKH OyJIM MPaKTHYHO 3I0POBUMHU: HE Malld
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CKapr Ha TOJIOBHHMH 4M 1HIIWH Oi1b, (Hi3UYHY BTOMY, COHJIUBICTh. [0 OOCTEeXEHHS HE 3alydaiu
CIOPTCMEHIB Ta THUX, XTO 3a 100y /10 OOCTEXEHHS B)XHMBAaB MEIMKAMEHTH, alIKOTOJib, KaBy.
JlocImipKeHHsT TIPOBOJMITUCS B TUXOMY, J00pe MPOBITPIOBAHOMY 3aTE€MHEHOMY INPHUMIIICHHI 3
MOCTiHHOIO Temneparyporo + 20 — + 22°C B paHKOBI TOAWHH, IO JO3BOJIUIO BUKIIFOYUTH BILJIUB
N000BUX KOJIMBAHb BET€TATUBHOTO CEPLIEBOTO PUTMY Ha PE3YJIbTaTH JOCITIKSHHS.

JlociKeHHs TPOBOIMIIN y 1Ba eTanu. Ha nmepmoMy BUBYAIM 1HIWMBIAyanbHI ICUX0(i310J0TI9H1
0COOJIMBOCTI CTYJEHTIB. 3a pe3yiabTaTaMH IICHXOJOTIYHOTO TECTYBaHHS BiAiOpasii CTYAEHTIB-
MpaBlIiB, aMOIBEPTiB, 3 BIJCYTHICTIO aCTEHIl, 13 CepeaHIM pIBHEM CTPECOCTIHKOCTI 1 cepeaHiM
piBHEM TPHUBOTH, CHJILHUM THUTIOM HEPBOBOI CHCTEMHU. 32 THIIOM MHUCJICHHS c(pOpMYBau TPy 3
Hu3bkuM (I rpyna) i cepeanim (Il rpyna) piBHEM PO3BUTKY JOTIYHOTO MUCIICHHS.

Ha npyromy erarmi B mpoiieci po3yMOBO1 JisSUTBHOCTI JOCTIKYBAIN: CTYIiHb HACHYCHHS KHCHEM
remMorjo0iHy apTepiajbHOi KpOBI 3a JIOMOMOIOK MajblieBOro myibcokcumerpa cepii XY300,
4acTOTy TWYJbCy, HEHPOBETETATHMBHUI CTaH OIIHIOBAIA 1O BapiabembHOCTI  PUTMY
cepis (BPC) [25].

[Ticna peectpanii 100 muxiis EKI 3a qonomororo mopratuBHOTO enekTpokapaiorpagda EK 1T-
03M2 Tta migpaxyHKy TPHBAJIOCTI KOKHOTO KapAiOlHTEpBally pO3paxOBYBAJIM TaKi MOKa3HUKU
kapaiointepBasiorpadii (KII'): moxy (Mo), BukopucToByroun ¢opmyiny [26], aMIutiTyay Moau
(Amo), Bapiauiiinuii posmax (MxDMn), crtpec-inaekc (CI), pNN50% (KUIbKICTH map
MOCTIIOBHUX KapAiOiHTEepBaJIiB, IO BiIpi3HAIOThCA OLnbie HiX Ha 50 Mc). [Tokaznuku pNNS5O i
AMoO MM BHKOPHCTOBYBIM OKPEMO, a TaKOX VY CKIaJi KOMIUIEKCHOTO «BETeTaTUBHOTO
nokazuuka» (BIT), 3anpomnoHoBanoro [27], sikuii po3paxoByBaju 3a (popMyIioro:

BIT = pNN50/10 + (100 — AMo0)/10

Jlo Ta micns po3yMOBOTO HaBaHTKEHHS BH3HAYAIM NICUXOEMOIIMHUNA CTaH HA OCHOBI aHAJI3y
300pakeHb ra30po3psAHOro BumpoMmiHioBaHHS (MeTogoM Kipmian). Kipnian-gortorpadyBanus
NnanbliB PYyK, TECTOBAaHMX Y IIOJ1 BHMCOKOI Hampyru, npoBoauian Ha mnpunaal «PEK 1»,
po3pobnenoro  YkpH/II  Texnosoriii  mammHoOynyBaHHs  (M.[JHimpomeTpoBChK) — 3a
Mmetoaukoro [28]. Peectpartito, 00poOKy Ta aHami3 MmapaMeTpiB 300pakeHb Ta30pO3pPSIHOTO
BUINIPOMIHIOBAHHS NPOBOJWJIM B Takiii IOCIIAOBHOCTI: aHaJOro-IuQpoBe NEepeTBOPEHHS
300paXkeHb KipjiaH 3a JONOMOrOK CKaHyBaHHS; (parMeHTanis 300pakeHb Ui BUIUICHHS
obnacTeil CBITIHHA OKpeMHX ManbliB; OiHapu3alis 300pakeHb 3a IOPOrOM SCKPaBOCTI;
OOYHMCIICHHS TUIONI KOPOHU CBiTiHHS [29].

Bep6anbHo-n0riuHe MuCIeHHS BuBYaau 3a TecTtoM (M. Boiinaposchkoro) [30]. Ileir Tect
CIPSIMOBAaHUN HAa BU3HAUEHHS 3JIaTHOCTI JIO JIOTIYHOTO MHCJICHHS, 1 TMJIOCTITHOMY HEOOX1THO
BU3HAYUTU (OpPMaJbHY NPABMWIBHICTH TOTO a00 IHIIOTO JIOT1YHOTO YMOBHBOJY Ha OCHOBI
BU3HAUEHOT0 TBEp/KeHHS (abo psAxy TBep/keHb). TecT He morpeOye MaTeMaTHUYHUX 3HAHb.
VYci cnoBa moTpiOHO TIyMayuTH Tak, K 11€ POOUTHCSA B TOBCSKICHHOMY MOBIEHHI. PeanbHa
JTIHACHICTh HE BIJIrpae >KOaHOI poii (Il JEemO YCKIATHIOE 3aBIaHHS, OCKUIBKHA 3MICT JIESIKHX
TBEp/UKEHb aOCypAHuH, ane TecT yoriynuif). Ilicas TecTy BU3HAYaiM KOEQIIIEHT YCHIIIHOCTI
BUKOHAHHS 3aBJJaHHS y BiJICOTKaX.

CratuctuyHui Ta rpadiyHUi aHami3 AaHUX 3AIHCHIOBAIN 3a JOIOMOIOI0 MaKeTa MpPUKIIaJIHUX
nporpaMm «SPSS17», mnopiBHSHHS JBOX HE3aJIeXHUX BHOIPOK — 3a HemapaMeTpUYHUM
U-kputepiem  ManHa-YiTHIi 1  BB@Xald  CTAaTUCTMYHO  3HAYYIIMMH TpH  piBHI
3nauymocTti P < 0,05 [31].

PE3YJBbTATH TA IX OBTOBOPEHHS

MucneHnHs — 3aBXIM aKTUBHUHN TIPOIeC Mi3HABAJIBHOI AISUTBHOCTI, IO MOTPeOye aJeKBATHOTO
MeTaboMYHOTO 3a0e3MeveHHs, 1 Hacammepes, 3a0e3MeueHHsT KHUCHEM, IO JIOCSTA€ThCS
inTeHcudiKkaIiero KpoBomocrayanus [32].
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[Ipu BuKOHaHHI 3aBJaHb Ha JIOTIYHE MMCJCHHS B CTYJCHTIB, SIKI MOKa3aJd HU3bKI pe3yabTar
piBeHb caTypallii miJ 4ac PO3yMOBOi aKTHBHOCTI, MaB TEHJEHIII0 10 30inbmieHHs, a YCC
BiporigHo 3meHmwiach (puc. 1). Taki edekTd MOKHAa TOSCHUTH HU3BKOK MOTHBAIEIO TIPH
BHKOHAHHI IOTO 3aBJaHHSA 1 THM, IO CTYJAEHTaM CKJIQJHO OYyJO MPOCTiAKYBaTH JOTIYHUN
3B’30K Yy TBEp/KEHHSX, a CBOI BIAIMOBI/AI BOHM JaBaId HaBMaHH:, HE JOKJIQAAIOUU 3yCUIb. Y
CTYJICHTIB 13 CEpEeIHIM pPIBHEM PO3BUTKY CJIOBECHO-JIOTIYHOTO MHCICHHS, siki Ha 50-70%
BIIOpanuCs 3 3aBaaHHsM, piBHI carypamii Ta UCC mpu akTHUBHOMY pPO3yMOBOMY IIpoOIeCi
BipOriiHO 301UIbIIMIIMCH. [licis BUKOHAHHS 3aBAAaHHS CTYACHTH IOBIIOMHJIM, IO JOKJIAIaJIA
3YCWJUISL IPU BUKOHAHHI 3aBJIaHHS.

% 100
1001 . * * x
80+
80+
60 yﬂ.xgoA
40] 40
201 201
0 0
| Il rpymn I Il rpynu
[ Jxoutposs [ IxoHTpOm®b
[ mix wac TecTyBaHHs I 17 yac TecTyBaHHA
A b

Puc. 1. CryniHp HaCHYEHHS KMCHEM IeMOIIO0IHy apTepiajabHOi KpoBi (A) Ta yacToTa CeplLEeBUX
ckopoueHb (b) 1o TecTyBaHHS (KOHTpPOJIb) M MHpHU JIOTIYHOMY MHCIIEHHI (il 4ac TeCTYBAaHHS)
y ctyneHtiB 3 Hu3bkuMm (I rpyma) 1 cepennim (Il rpyma) piBHEM pPO3BHUTKY JIOT1YHOTO
MUCIIEHHS * — *BiporiIHO MOPiBHAHO 3 KOHTpoJieM Ha piBHi P < 0,05

[lonanpie BHBUEHHS (YHKILIOHAJIBHOIO CTaHy MPH KOTHITHBHIM JISUIBHOCTI TPOBOAMIIHM,
BUKOPHUCTOBYIOUM pO3paxyHKOBHUI nokasHUK kapaiointepsanorpadii (KII') 3a P.M. baeBcbkum.
3aranpHoBiOMO, 10 KII' — 1me «3070THil» cTraHAapT MyJIbTUKPUTEPIAILHOIO KOMIUIEKCY
METO/IB BU3HAUCHHS (D1310JIOTTYHOTO 3a0€3MEeUeHHs TCUXIYHHX TMPOIECIB 3a TMOKAa3HUKaAMU
(YHKIIIOHYBaHHSI CEpILIEBO-CYJAMHHOI CHCTEMH. Y CTaHI CIOKOI B CTYJIEHTIB 000X TpyIl
3Ha4YeHHs HalOuIbII yacToro kapaiointepsaity (Mo) B EKT G6yno 0,59-0,67 ¢, mo cBiuuth npo
NepeBakaHHs CUMITATUKOTOHIYHUX BIUIMBIB (puc. 2). BukoHaHHs 3aBJaHHs Ha JIOTIKY BipOT1IHO
HE BIUIMHYJIO Ha Iled TMOKa3HUK 1 CBIQUMWIO, SK 1 B KOHTPOJi, NP0 JOMIHYBAaHHS
CUMITaTUKOTOHIYHUX BIUTMBIB MPU KOTHITUBHOMY IPOIIECI.

Ammutityna Monu (AMO) SK YMCIO 3HAueHb IHTEpBATiB BIANOBITHMX MO y BIJCOTKax a0
3arajJpbHOl KUTBKOCTI KapAlONUKIIB J0 JOCTIKEHHS B CTyAeHTIB | rpynu ckimamama 59%, mio
CBIIYUTH MPO CTAH HANPYTH B CEPLEBO-CYAMHHIN cucTeMi, i BiporiiHo 3MeHIyBanachk 10 45%
MiCJIT BUKOHAHHS 3aBJaHHs, IO BIiANOBIiTa€ 3HAYCHHSIM HOPMH ISl TPAKTHYHO 3I0POBOI
moaunu. lIBuame 3a Bce, 3HalOYM MPO CBiil HEBUCOKUI PiBEHb JIOTIYHOTO MHCICHHS, CTYIEHTH
XBUJTIOBAJIUCH III€ /IO TTOYATKy BUKOHAHHS 3aBJIaHHS 1 pO3CIA0MINCH TICIS TIPE1 IBJIICHHS TECTIB.
VY crynentis Il rpynu AMo 70 Ta micis KOTHITUBHOI aKTUBHOCTI IepeOyBasio B MeXax HOPMHU.

VY cryaentiB | rpynu npu JOTIYHOMY MHCICHHI MaiXe HE 3MIHIOETHCS BaplalliiHUA po3Max
(MxDMn) y mpoMy MacuBi KapJiOIMKIIB, IpoTe 3a(iKCOBaHE JOCTOBIpPHE 3HIDKEHHS LBOTO
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MoKa3HUKa B CTyneHTiB Il excmepuMeHTanbHOI TpynH, MIO CBIAYUTH MPO 3MEHIICHHS
[apacUMIIATUYHOTO BIUIUBY IIPU TAKOMY BHJII KOTHITUBHOT aKTUBHOCTI.
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Puc. 2. [loka3nuku kapaiointepBasorpadii: moxa (A), ammuityaa moau (b), BapiauiiinHuit
po3max (C), pNNS50 (/1) mpu JoriyHOMY MHUCIEHHI (TTi 4ac TECTYBaHHS) y CTY/IEHTIB 3 HU3bKUM
(I rpyna) 1 cepeanim (II rpyma) piBHEM pPO3BUTKY JIOTIYHOTO MHUCJIEHHS * — * BiporigHo
MOPIBHSHO 3 KOHTpoJeM Ha piBHi P < 0,05

[Ipo BiACYTHICTHh MapacCMMITATUYHUX BIUIMBIB ITiJ1 YaC BUKOHAHHS 3aBJaHHS Ha JIOTIKY CBITYUTH
3HKEeHHs Toka3HuKa pNNS5O0 B 0ci6 3 OUIbII BUPKEHUM JIOTIYHUM TUIIOM MHUCJIEHHS.

[Ipo HampyXeHHW#l CTaH PETyIATOPHUX CHUCTEM Yy CTYIEHTIB 3 HHU3BKUM pIBHEM JIOTiYHOTO
MUCIIEHHSI CBiYaTh BHMCOKI 3HA4YE€HHs CTpPEC-IHJEKCY [0 BHKOHAHHS 3aBJaHHs, ajie Micis
tectyBaHHs 3HaueHHs Cl cyrteBo 3HMXKYIOThCS (pHc.3). Y CTYAEHTIB 3 CEpeAHIM piBHEM
joriuHoro MucieHHs 3HaueHHs Cl He3HayHO NepeBHILYIOTh HOPMY 1 30UIBIIYIOTBCA HpU
MUCIICHHEBOMY HaBAaHTaXXCHHI, IO CBIJYUTh IPO TepeBaKaHHS IIEHTPAIbHHUX BIUIMBIB Y
perynsnii ¢izionoriyHuX QyHKIIH Mpu 3BUUHIHM U1 0¢10 KOTHITUBHIN AiSUTBHOCTI.

3HavyeHHs BereraTMBHOro TokazHuka (BII) sk komrmiekcHOro (OCKIIBKH 70 MOTO CKIIATy
BXOJATh 3HaueHHs pNN50 i AMo), BiIHOCHO HEYYTJIMBOTO JI0 BHIAIKOBHX 1 CYO’€KTHBHUX
YUHHUKIB, SKHH JOIIIFHO BUKOPHUCTOBYBATH IS OIIHKM JUHAMIKA (DYHKIIIOHAJIBHOTO CTaHY,
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B CTyAeHTiB 000x rpyn ckinagae 0,29-0,39 ym. ox. 3umxkenHs BII npu norivHOMYy MHCIIEHHI
CBITYUTH TIPO IEHTPATI3allif0 YMNpaBIiHHSI PUTMOM CepIls, SKa BIPOTiAHO BHpa)keHa B 0OCIiO,
OLTBII YCIINIHUX NTPH BUKOHAHHI 3aBJIaHb HA JIOTIKY.

OcranHiii eram JOCHIPKEHHS — BHUBYCHHS MOXJIMBOCTI Merony Kipmian s OLHKHK
MICUXOEMOIIIITHOTO CTaHy JIFOJWHU TIPH JOTIYHOMY MUCIEHHI. [1incTaBorO JIsi TAKOTO BUBYCHHS
cranu pesynbtatd poOitT [33]. JOCHiAHMKKM BCTAHOBWIIM, IO 300paKCHHS Ia30pO3PSIHOTO
BUIIPOMIHIOBAHHS MaJlbLiB JIOAMHUA MICTATH psii iHQOPMAIIHUX O3HAK, SIKI KOPETIOITh 3 ii
MICUXOJIOTIYHUM CTaHOM. EKCIIeprMEHTaIbHO BUSIBIICHO 3aJIC)KHICTh TTApaMETPiB ra30po3psTHOTO
CBITIHHSI BiJl IICHXOJIOTTYHOTO 1 pizuunoro crany [28].

300 0,45+
[ . * 0,401 I
250 0,354 *
200! 0,30+ [ [ [
. I - 0,25+
g 150 S 0,20-
= 100 2 0,151
50 0,10+
0,051
0 0,00
L] KOHTPOJIb L] KOHTPOJIb
Hl,ﬂ yac TeCTyBaHHﬂ E 11 9aC TCCTYBAHHA
A b

Puc. 3. TToxazHuku kapaioinTepBasiorpadii: crpec-inaexc (2K), sereraruBuuii nokasuuk (K) mpu
JIOTIYHOMY MHUCIEHHI (M 4Yac TecTyBaHHS) y CTyAEHTIB 3 HU3bkuM (I rpyma) 1 cepenHiM
(I rpyna) piBHEM PO3BHUTKY JIOTTYHOI'O MHUCIEHHS * — * BipOriiHO MOPIBHSIHO 3 KOHTPOJEM Ha
pieHi P < 0,05.

Komm’totepHoMy aHami3y mijuiarany 300pakeHHsl, 3apeecTpoBaHi i 3-T0 (CepeaHbOro) naiblis
npaBoi pyku (puc. 4), cekropam sikoro 3a cxemamu I1. Manpena [34] BiamoBimanu peakTHBHI
CepLeBO-CYJAMHHA Ta JIM(paTUYHA CUCTEMHU.

3a3HauMMO, 110 HA OCHOBI aHali3y 300pa)K€Hb Ha PEHTI€HIBCHKIA IUIIBII Ta30pO3psAHOTO
BUIIPOMIHIOBAHHS MOXXHAa OTpPUMAaTH JaHl HaBiTh NP0 HE3HAYHUH MPOSB MHUCIEHHEBOI
aKTUBHOCTI, 1[0 HE MO’KHA BCTAHOBHTH 32 HASIBHUMH TECTOBUMH METOJAMH OI[IHKA. Y CTY/ICHTIB
3 HU3BKUM pIBHEM JIOTIYHOTO MHCJICHHS, SIKi HE BIOPAIUCH 13 3aBJaHHAM 1 MOKa3ajdl HHU3BKI
pe3yiabTaTH, BIAMIYAIH 3HUKEHHS.

3a3HauyMMO, IO Ha OCHOBI aHaji3y 300pa’keHb HA PEHTTEHIBCHKiM IUTIBILI Ta30pO3psIHOTO
BUTMIPOMIHIOBAaHHS MOXXHAa OTPUMAaTH JaHi HaBiTh MpPO HE3HAYHWH MPOSB MHUCICHHEBOI
aKTHUBHOCTI, 1110 HE MOXKHA BCTAHOBUTU HasBHUMM T€CTOBMMHU METOJAMHM OLIHKU. Y CTYAEHTIB 3
HU3BKUM PIBHEM JIOTIYHOTO MUCJIEHHS, SKI HE BIOpalMCi 3 3aBJaHHSAM 1 MOKa3adu HU3bKI
pe3yNbTaTd, BiAMIYadd 3HIKCHHS IUIONII KOPOHH CBITiHHS 3-TO Majbls mpaBoi pyku (puc. 5).
VY cTyaeHTiB 3 cepedHiM pIBHEM pPO3BUTKY JIOTIKM TpPU BHUKOHAaHHI 3aBIaHHS, HaBIakKW,
JOCTOBIPHO 30UIBIIYEThCA TUIOIIA KOPOHU CBITIHHS. CTYIiHb €HEepreTUKU CBITIHHS BiMOBIIHOTO
nanblsl BiAOOpa)kae piBEHb PO3BUTKY LBOTO THUIY MHCIEHHS: BHUIIMH pIBEHb JOTIYHOTO
MUCIIEHHs — OiIbIIa MJI0IIA CBITIHHS.
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Irpyna . .
Hrpyna . .
A b

Puc. 4. IIpuxnaau 300pa’keHb Ha PEHTTEHIBCHKIH IUTIBII ra30pO3psAHOI0 BUIIPOMIHIOBAHHS BiJl
3-To (cepenHBOr0) MaNbIl MPaBOi PYKH B CTaHi crokoro (A) i mpu sorivaomy mucienHi (Bb)
cryaenTiB I 1 Il rpyn
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Puc. 5. ITnoma kopoHH CBITIHHA 3-T0 (CepeHBOrO Maiblisd) MPaBoi PYKU B CTaHI CIIOKOIO (A) Ta
npu jorivHomy mucinenti (b) crynentis 11 I rpym.

[MpumiTka* — BiporigHO NOPIBHSIHO 3 KOHTpoJieM Ha piBHI P < 0,05.

[lepcriekTBaMH TOJANBIIUX JIOCHIIXKEHb Oy/e BUBUEHHS 3aKOHOMIPHOCTEH O010€NeKTPUYHOI
AKTHUBHOCT1 MO3KY MPHU PI3HUX BUIAX PO3YMOBOI aKTHBHOCTI.
BUCHOBKHA

1. VY cTyaeHTiB 3 HU3BKUM piBHEM JoriuHoro mMucieHHs (| rpyma) npu BUKOHaHHI 3aBJaHb Ha
Joriky Ha (oHi TeHAeHLIi n0 30iabieHHs piBHA caTypauii 3MeHmyerbes UCC. 3HIKEHHS
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AMo 1 BIl Bka3ylTh Ha aKTHBAIII0O IEHTPAIBHUX MEXaHI3MIB Peryssiii TMCUXIYHUX
nporeciB. Cl He3HAUYHO TMEpEeBHIYye HOPMY 1 30UIBIIYETHCS TPU MHCICHEBOMY
HABaHTAXXCHHI, [0 CBIAYUTH NP0 TMEPEBAXAHHS I[IEHTPAJIbHUX BIUIMBIB y peEryJsmil
¢izionoriyaux (QYHKIIH IpU KOTHITUBHIN AISTIBHOCTI. 3a3HAYMMO, IO CTYJCHTU 3 HU3BKHM
piBHEM JIOTIYHOTO MHCJICHHS 1€ 0 BUKOHAHHS 3aBJaHHS TepeOyBalul B HAIPYKEHOMY
CTaHi, a IiJ 4Yac TECTyBaHHS IM OyJIO CKJIagHO TPOCTIAKYBaTH JIOTIYHUN 3B’SI30K Yy
TBEPJUKECHHSX, 1 CBOI BIJIIIOBI/[i BOHU JIJaBAJIM HABMAHHS, HE JOKJIAIAal0YH 3YCHIIb.

VY cTyAeHTIB 13 cepeaHiM piBHEM JIOTIYHOTO MHCIJICHHS IPU BUKOHAHHI 3aBJaHb Ha JIOTIKY
BinmMivaeTbes nmocuiieHHs carypartii 1 YCC. [Tokazauku Mo ta AMO 110 Ta Micist KOTHITUBHOL
aKTHBHOCTI IepedyBaJii B MexaxX HOpPMH. [[OCTOBIpHE 3HIIKEHHsI BapiallliHOTO po3Maxy
CBITYHUTH PO 3MEHIIEHHS MMapacUMIATHYHOTO BIUTUBY. 3HaueHHs: Cl He3HAYHO TepeBHIIy€E
HOpPMY 1 301BIIYETHCS TIPH MUCIIEHHEBOMY HaBaHTaxeHH1. 30inbinenHs Cl i 3amkenHs BIT
IpU JIOTIYHOMY MHCJICHHI CBIIYHTH MPO LEHTPai3alilo YHPABIIHHA PUTMOM CepIl, sKa
BIpOT'iIHO BHpa)keHa B 0Ci0, OLIBII YCHIIIHUX Y BUKOHAHHI 3aBJIaHb HA JIOTIKY.

3MiHa TUIONII KOPOHHU KipJiaHIBCHKOTO CBITIHHS HABKOJO TPETHOTO Malblsd MPaBOi PyKH
KOPEJIIOE 3 pe3ysibTaTaMH MCUXOJIOTTYHUX TECTIB 3 OI[IHKAMHU PIBHS PO3BHUTKY JIOTTYHOTO
MUCJIEHHS B CTyleHTiB. CTyHiHb €HepreTUKU CBITIHHS BIAIOBIAHOTO HalbIld BimoOpaxkae
piBEHb PO3BUTKY TUIy MUCIEHHS: BUUIUN PIBEHb JOTIYHOTO MHUCIEHHS — OUIbINA MIIOIIA
CBITIHHA. Y 3B’SI3Ky 3 BHCOKOIO 4yTimBicTIO Meron Kipmiana moxe OyTH 3acTOCOBaHUM
JUISL BUSBIICHHS 1HJAMBIAYadbHUX OCOOJIMBOCTEH, HE BUSBICHUX 32 pE3yJIbTaTaMH
TICUXOJIOTIYHUX TECTIB.
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PO3ALVIIV. EKOJIOI'TA TA OXOPOHA ITPUPO/IN

VK 582.29

POLYCOCCUM AKSOYI HALICI & V. ATIENZA -
HOBUU BUJ JJIsI MIKOBIOTH YKPAIHA

Hapmoctyk B.B., 'Tonoserko €.0.

Xepconcokuti OeparcasHutl yHisepcumem
73000, Ykpaina, Xepcon, eéyn. 40 Pokie Kosmus, 27

1Kpu60pi3bi<uﬁ bomaniunuii cado HAH Ykpainu
50089, Vkpaina, Kpusuii Pie, eyn. Mapwaxa, 50

valeriy d@i.ua
e.a.golovenko@gmail.com

Hageneno BizoMocTi 111010 HOBOTO A7t YKpainu Buay JixeHodinsHoro rpuda Polycoccum aksoyi Halici
& V. Atienza. Lleit Bua BiamiueHo Ha apeonax Aspicilia Sp., mo 3pocrae Ha 3ai3MCTHX KBapIUTax
CTaporo 3aii30pyAHOr0 Kap’epy Ta XapaKTepU3yeTbCs YOPHHUMH 3aHYPECHUMH IICEBIOTEISIMH,
HEYUCICHHUMHU PO3Tally/DKCHUMH 1ceBonapadizamMu, OITYHIKATHUMH 8-CIIOPOBUMH CyMKaMH Ta
KOPUYHEBMMH [BOKJIITHHHUMH CIOpaMH, SIKi 3BYXeHI Oing cenTd. Y cTaTTi HOAaHO OINHUC BUAY,
MICIIe3HaXO/DKCHHS B Y KpaiHi, €KOJIOTIYHI 0COOIMBOCTI Ta 3arajbHE MOIIUPEHHS.

Kniouosi cnosa: nixenoinoni epubu, Hosuii uo, 3anizopyoHuil kap ep, Kpueuii Pie.

Jlapmoctyk B.B., 'Tonosenko E.A. POLYCOCCUM AKSOYI HALICI & V. ATIENZA — HOBBII1 BH/J]
JJIs1 MUKOBUOTBI YKPAUWHBI / Xepconckuii rocyaapctBeHsiii yHuBepcuteT, 73000, YkpauHa,
XepcoH, yi. 40 Jler Oktsi6ps, 27; 1Kp1/IBopo>KCKI/H71 6orannueckuit can HAH Ykpaunsi, 50089, Ykpanna,
Kpusoii Por, yn. Mapiaka, 50
IMpusenenst ceenenus o Polycoccum aksoy Halici & V. Atienza — HoBoM Bujie TuXxeHOMUIBLHOTO Tprba
Uit YKpauHbl. DTOT BuA pacteT Ha apeosiax Aspicilia Sp., koTopelii mpuypodeH K Kene30pyIHbIM
KapbepaM U XapaKTepH3yeTCs YEPHBIMH IOTPYKEHHBIMH TICEBAOTELHSIMH, HEMHOTOYHCICHHBIMU
pa3BeTBICHHBIMU [ceBIonapadu3aMu, OUTYHHKATHBIMH 8-CIIOPOBBIMH CYMKaMH ¥ KOPHYHEBBIMHU
JBYXKJIETOYHBIMH CIIOPAMH, KOTOPBIE CYKEHBI BO3JIC CENThL. B cTaThe MpPEACTABICHO OMHCAHHWE BUJA,
MECTOHAXOXKICHUE B YKpauHe, IKOJIOTHUCCKHE OCOOCHHOCTH 1 00I1Iee pacIpOCTPaHEHHE.

Kniouesvie crnosa. nuxenoguivubie 2pubvl, Hosblll 6U0, dicele30pyonsill kapvep, Kpusoti Poe.

Darmostuk V.V., '‘Golovenko Ye.O. POLYCOCCUM AKSOYI HALICI & V. ATIENZA 1S A NEW SPECIES
OF LICHENICOLOUS FUNGI FOR UKRAINE / Kherson State University, 73000, Kherson, 27, 40 Rokiv
Zhovtnya str., *Kryvyi Rih Botanical Garden of NAS of Ukraine, 50089, Ukraine, Kryvyi Rih, Marshak str., 50

The genus Polycoccum Saut. ex Korb. characterized by the dark perithecioid ascomata,
a pseudoparenchymatous exciple composed of dark, angular cells, fissitunicate asci with brown one—
septate ascospores, and persisting branched, anastomosed pseudoparaphyses.

Six species of this genus are know in Ukraine. There are Polycoccum bryonthae (Arnold) Vezda,
P. marmoratum (Krempelh.) D. Hawksw., P.microcarpum Diederich & Etayo, P.microsticticum
(Leight. ex Mudd) Arnold, P. pulvinatum (Eitner) R. Sant., P. teresum Halici et K. Knudsen.

Polycoccum aksoyi Halici & V. Atienza is the new species of lichenicolous fungi from Ukraine.

The specimen of lichenicolous fungus was collected by second author in the teritoty of old iron ore quarry
near Rahmanivka village (Krivoy Rog district, Dnipropetrovsk region). Identification of species carried
out in the laboratory of biodiversity and ecological monitoring of Kherson State University. This
lichenicolous fungi is deposited in the lichen herbarium of Kherson State Uneversity (KHER).

Polycoccum aksoyi characterized by black globose to pyriform perithecioid ascomata, arising singly,
immersed at first semi—immersed at maturity, 5-9 pseudothecia per areole. Ascomatal wall pale brown at
the base, 25 um thick and dark brown and thickened in the upper part. The section of ascomata wall
composed of 6-8 layers of cells, textura angularis. Ascomata surrounded externally by 25 pum thick of
several layers of colourless cells. Hamathecium of pseudoparaphyses, septate, branched and anastomosing
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1.25-2 um wide. Asci subcylindrical, bitunicate, (31,5-)38 + 5(-44) x (12-)16 + 1,5(-18) um. Ascospores
distichously arranged in the asci, ellipsoid, brown to dark brown, smooth walled,
1-septate, constricted at the septum (9,75 —)12,75 + 1,5(- 15,25) x (5,25 -)6,75 + 0,75(— 8,5) um.

The study of morphological and anatomical characteristics of the Ukrainian specimens Polycoccum aksoyi
showed some differences for typical description. Thus, the description of the type specified globose
perithecioid ascomata, but we have found as was globose to pyriform perithecioid ascomata. Width of
ascospores appeared with a slightly higher range (5,25-8,5 um) than in the description (6.5-7.5 pm). But all
these differences fit into the range of characteristics of P. aksoyi. This species is morphologically similar to
Endococcus rugulosus Nyl., which is also dedicated to the growth in Aspicilia. However, P. aksoyi different
by the availability of a few pseudoparaphyses that are only noticeable in tht sections.

This species groth only on the areole of Aspicilia sp. This species forms black perithecioid ascomata
which destroy upper cortex of the host thallus and they causes discoloration of thallus.
This new species is known only from the original collection from Central Anatolia (Turkey).

Key words: lichenicolous fungi, new species, iron ore quarry, Kryvyi Rih.

BCTYII

Pin  Polycoccum  Saut. ex Korb. xapaktepusyerbcsi  YOPHMMH  IICEBIOTEIIISIMH,
MICEIOMAPAIICKTCHXIMHIM ~ €KCLUITYJIOM,  OITyHIKATHUMH  CyYMKaMH 3  KOPUYHEBHMH
JIBOKJTITHHHAMH, piamie 0araTOKIITHHHUMHU acKOCIIOpaMH Ta PO3Tally>)KCHUMH, CENTOBAHUMU
nceBnonapadizaMu 3 YUCICHHUMH aHacTomo3aMu. ChOrojHi BiioMo 53 BHIM JiXEHO(UIBHHX
rpubiB poxy Polycoccum [12].

B Vkpaini Bimomo 6 mpezacraBHHKIB 11boro poay: Polycoccum bryonthae (Arnold) Vézda [2],
P. marmoratum (Krempelh.) D. Hawksw. (=Microthelia marmorata (Kremp.) Hepp) [1, 4],
P. microcarpum Diederich & Etayo [8], P. microsticticum (Leight. ex Mudd) Arnold [6],
P. pulvinatum  (Eitner) R. Sant.  (=P. galligeum Vezda) [3,5], P.teresum Halici et
K. Knudsen [7].

3naxigka Polycoccum aksoyi Halici & V. Atienza BusiBuiach HOBOW Ul TEpUTOPii YKpaiHu.
Hwxue a1 BKa3aHOTO BUIY HABOJMMO OIKC, MiCIIE3HAXOJDKEHHS, €KOJIOTiYHI OCOOJIMBOCTI,
MOIIMPEHHS B YKpaiHi Ta CBITI.

MATEPIAJIM TA METOAU JOCJIUKEHHA

3pa3zku JgixeHo(iIbHOrO rprbda 310paHi aBTOPOM IiJT Yac €KCHEAUIIIHHUX TOCHIKEHb TePUTOPIi
TPaHITHUX Ta 3ali30pYAHMX Kap €pHO-BIABAIBHUX KOMIUIEKCIB KpHBOPI3bKOro perioHy
(JuinpornerpoBcbka 00:1.). InenTudikaiiiss Buay npoBoawiiachk B labopaTtopii 610pi3HOMAHITTS Ta
€KOJIOTIYHOTO MOHITOPUHTY XEpCOHCHKOIO JIepKaBHOTO YyHiBepcuTeTy. s BU3HAUYEHHS
niXxeHo(iTPHOTO Tpuba BHKOPHCTOBYBAIM THUMYACOBI MIKPOCKOIIIYHI 3pi3H  JIe30M, SIKi
BUTOTOBJISUIM MiJl O1HOKYIsIpHUM MikpockorioM MBC—-2. [letani 6y 0BH IUIOIOBUX TiJ1 BUBYAIU
i Mikpockoriom MICROMED-2. Bumipu npoBoauiuch y Boi 3 TouHIcTio A0 0,25 MM ans
acKoCIop, CyMOK, napai3oi Ta KJIITHH MCEBAOTELIS Ta 5 MKM JUIs 1HIIUX cTPYKTYp. Lludposi
3HAYEHHs MpecTaBieHi sk (min. —) X £ SD (- max.) [n], me x — cepenHe 3HaueHHs, a SD —
CTaHJapTHE BIAXWIEHHA, N — KUIbKICTh BuMipiB. QPortorpadii pobmwin 3a JOMOMOroro
MIKpOCKOMI4HOT K0JIbopoBoi kamepu «Levenhuk C510 NG».

3i0pana Koyekuis JiXeHO(QUIbHOro rpuba 30epiraerbcs B JIIXEHOJOTIYHOMY repbapii
Xepcoucrkoro nepxkaHoro yHiBepcutery (KHER). Ha3By nixenodinsHoro rpuba ta npizBuina
aBTOPIB IPH TaKCOHax mojaHo 3a Index Fungorum [11].

PE3YJIbTATH TA IX OGITOBOPEHHSA

POLYCOCCUM AKSOYI Halici & V. Atienza, in Halici, Atienza & Hawksworth, Mycotaxon
101:158 (2007) (Puc. 1).

IIceBmoTenii B KyAsACTHX A0 IPYLIENONIOHUX, YOPHI, CIIOYATKy MOBHICTIO 3aHYpEHI B apeoin
Xa3siHa, MOTIM CTAal0Th HaIiB3aHYPEHHUMH, po3MilleHi mo 5-9 mceBmoTeniB B apeonax, (135-)
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165 £ 5 (-210) [n=15] mk™m B miameTpi, ocTiodb 25 MkM B aiameTpi. CTIHKM TICEBIOTELIs CBITIIO-
KOpHYHEBI B HIDKHIM uactuHi, (6,75-) 13 + 2,5(-15,5) [n=20] MKkM 3aBTOBIIKM Ta TEMHO-
KOpPUYHEBI MOTOBINEHI y BepxHid wuactuHi, (36,75-) 65,75 + 5,25 (-81,75) [n=20] mxm
3aBToBiIKkK. CTiHKA CKJIaaaeThes 3 68 mrapiB kiitue (textura angularis), kiaitunu (3,75-) 5,5 £
1,25 (-6,75) [n=20] mxm B miametpi. [lceBmoTeniit oroueHuii 5-6 mapamu 6e30apBHUX KIITHH,
(7,75 -) 18,5 £ 5,25 (— 27,5) [n=20] mxm 3aBroBmiKH. [IceBaonapadi3u HEYHCICHHI, CENTOBaH,
po3ranyKeHi, 3 YUCICHHUMH aHactomo3amu, 1,25-2 Mkm 3aBToBmIKH. CyMKH OITyHIKaTHI,
8-croposi, (31.5-) 38 + 5 (—44) x (12-) 16 £ 1,5(-18) [n=15] Mmxm. Ackocropu po3MmiileHi B
CyMKax y JIBa PsIH, SIINCOIAHI, KOpUYHEBl, | —2-KIITHHHI, 3BY>KeHI 01l cenTH, OOUABI KIIITHHU
OJIHAKOBI 3a po3mipamu, (9,75 —) 12,75+ 1,5 (- 17,25) x (5,25 -) 6,75 £ 0,75 (— 8,5) [n=20] mkm,
3 TOHKUM emicnopieM, 6u3bk0 0,5 MKM 3aBTOBIIIKH.

Exouaoris: Polycoccum aksoyi Bigmiueno suine Ha ciani eniaitaux Aspicilia sp. Bun yrBoproe
YOpHI TCEBIOTEIii, fKi NPOPHUBAIOTHCA Yepe3 KOPOBUU Imap Trocrojaps, Ta BHUKIUKAE
3HEOapBIICHHS apeoll.

Puc. 1. Polycoccum aksoyi Halici & V. Atienza: A — 3aransuuii Burisizg (mkama 1 mm); B — 3pi3
yepe3 nceBmoremii (mkana 100 mxm); C — amikaiapHa YacTUHA TiceBaoTellis (mkana 50 MKm);
D — crinka mnceBgorenis (mkana 10 mxm); E — mceBmomapadizu (mkana 5 mxm); F— crnopu
(mxama 10 Mxm).

Micue3naxomxennsi: Ykpaina, /[ninponerposceka 0611., KpuBopisbkuii perion, c¢. PaxmaniBka,
Ha BIJIIAPYBAHHSIX CTAPOTO 3aJi30PyIHOTO Kap’ €py, M0 3HAXOAUTHCS HA TEPUTOPIT KOITHUIITHBOI
canubu Oaponecu A.I'epBaptr, 26.06.14, leg. T'onoeenko €.0. det. J[lapmoctyk B.B.,
I'onosenxko €.0. (KHER 9633).

IMommpennsi: Polycoccum aksoyi 6yB Bimomuii juiire 3 TUIOBOro Jokamitery B Typeuuwnni [9, 10].

Mpumirku: ocmimpkents MophoIOTiYHAX Ta aHATOMIYHKMX O3HAK 3pas3kiB Polycoccum aksoyi 3
Vkpainu BuSBWIO Jeski BigminHocTi. Tak, B omuci Buay [10] BkazyroTbes KpyriscTi
nceBnoTeIli, ame HamMu OynHM 3HAWIEHI 1 Kpyrisacti, 1 rpymononioHi. Illupura ackocmop
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BHSIBUJIACH 3 JICIIO OULIbIIUM Jiama3oHoM (5,25-8,5 Mkm), Hixk B omwmci (6,5—7,5 mxm). Aste Bci i
BIAMIHHOCTI BIHCYIOTbCS B fiama3oH o3Hak P. aksoyi. Bua wmopdosoridno cxoxuii Ha
Endococcus rugulosus Nyl., skuii Takox 3pocTae Ha enuniTHUX npeacraBHukax Aspicilia. Oxgnak
P. aksoyi Bimpi3Hs€TbCS BiJ OCTAaHHHOI'O HASBHICTIO HEYHMCICHHHX, 1HOII MAJIOMIOMITHHX Ha
3pizax nceBaomnapadis.
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CTPYKTYPA 300IIV'TAHKTOHHHUX YI'PYIIOBAHD
PIYKOBOI AIJISSHKU JITOPAJI KAXOBCBKOI'O BOJOCXOBMUIIA

JHom6poserkuii K.O., buuok C.B.

3anopizbkuti HayioHaNLHUL YHI8epCUmem
69600, Vxpaina, 3anopiscoicsa, eyn. Kykoscvrozco, 66

dombrov@yandex.ru

IIpoBeaeHO MOCIHIPKEHHSI CTPYKTYPHOI OpraHisaiii 300IUIAHKTOHHHX YTPYIOBaHb PIYKOBOT IUISHKH
sitopani KaxoBChKOro BOAOCXOBHINA B JITHIN mepioa. BCTaHOBIIEHO BHIOBUI CKJajl, MPEACTABICHICTD
TaKCOHOMIYHUX TPYII, BUBYCHO NUHAMIKY YHCEIBHOCTI Ta 0i0MacH 300IDIaHKTOHY YIPOIOBXK 3-4 POKiB
nociipkeHHs. OIiHKY 0COOMMBOCTEH CTPYKTYPH 300IUIAHKTOHY JOCIHIIKYBAHOI AIISHKH BOJOCXOBHINA
MIPOBOJIMIIN, BHKOPUCTOBYIOUH KOeimieHT Tpodii Ta iHAEKC canmpoOHOCTi.
Kurouosi  cnosa: 300niawkmon, cmpykmypa yepynosawv, eodocxosuuge, Koegiyicnm mpoii, iHdekc
canpobuocmi.

Homoposckuit K.O., beruok C.B. CTPYKTYPA 300IIVIAHKTOHHbBIX COOBILIECTB PEYHOI'O
YYACTKA JIMTOPAJIM KAXOBCKOI'O BOJJOXPAHWJIMIIIA / 3anopoxckuii HalMOHAIbHBIN
yauBepcuteT, 69600, Ykpaunna, 3amopoxse, yi. JKykosckoro, 66
ITpoBeneHbl HCCIIENOBAHUS CTPYKTYPHOW OpraHU3alii 300IUIAHKTOHHBIX COOOILIECTB PEYHOTO y4acTKa
jutopanu KaxoBCckoro BomoOXpaHWwIMIA B JIETHAW IEpUOZ. YCTAaHOBJIEH BMJOBOH COCTaB,
MPE/ICTABICHHOCTh TAKCOHOMHMYECKUX TpYIMI, M3y4eHa JUHAMHMKA YHWCICHHOCTH W OHOMacChl
300IUIaHKTOHA B TeyeHue 3-4 jer ucciepoBanHus. OLEHKY OCOOEHHOCTEH CTPYKTYpHI 300IUIaHKTOHA
HCCJIEJOBAHHOTO YYacTKa BOJOXPAaHWIIMIIA MPOBOAWIN, UCIONB3YS KOI(PPHUIUEHT TPOPHHU M HHIEKC
canpoOHOCTH.
Kouesvie cnosa: 3oonnankmon, cmpykmypa coobujecms, 8000XpaHuiuuje, Kodpouyuenm mpoghuu, uHOexc
canpobnocmu.

Dombrovskyi K.O., Bychok S.V. ZOOPLANKTONIC COMMUNITY STRUCTURE OF THE RIVER
AREA OF THE KAKHOVKA RESERVOIR LITTORAL / Zaporizhzhya National University, 69600,
Ukraine, Zaporizhzhya, Zhukovsky str. 66

The results of the study of the structural organization of the river area of zooplanktonic communities of
the Kakhovka reservoir littoral during the summer period from 1990 to 2014 inclusive are presented in
the article. We used our own materials for 1997-1998 and 2014, as well as the materials of the employees
of the Department of Zoology with the course of civil defense of Zaporozhye State University collected
under the supervision of Gozhenko V.A. for 1990. 5 stations on the river area of the Kakhovka reservoir
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were investigated. They are the territory above Zhdanovskii beach, below Zhdanovskii beach, rest house
"Volna", waste treatment facilities flows (Central wastewater treatment plant-1) of Zaporozhye city,
Balabinskii bay (2,5 km below the waste treatment facilities flows).

On the riverbed area of the Kakhovka reservoir in general 29 families, 55 genera and 83 species and
forms of littoral zooplankton in the ratio of the major taxonomic groups Cladocera: Copepoda: Rotatoria
(Cl: Co: Ro) as 24 : 18 : 41 were registered. In addition to the major taxonomic groups of zooplankton
also tardigrades and ostracods were revealed. The greatest number of zooplankton species was identified
in the overgrown areas of the upper reaches of the reservoir that are characterized by the dominance of
various complexes of higher aquatic vegetation. So in the zooplankton community of the Balabinskii bay
41 species, including Rotatoria - 23 species (56%), Cladocera — 8 species (20%), Copepoda — 10 species
(24%) were identified, and on the lake-like reach (city flows of waste treatment facilities) 35 species in
the ratio of the major taxonomic groups Cl : Co : Ro as 12 : 7 : 16 were identified. 14 species of
zooplankton, including Rotatoria — 6 species (43%), Cladocera and Copepoda — 4 species for each one
(28, 5%), respectively were revealed above Zhdanovskii beach. 21 species, including 11 species of
Rotatoria (52%), Cladocera — 8 species (38%), Copepoda — 2 species (10%) were identified in
zooplankton below Zhdanovskii beach. In the area of the rest house «Volnax» the zooplankton community
was represented by 24 species in the ratio of the major taxonomic groups Cl : Co: Roas9:9: 6.

In 2014 in zooplankton community of the river area of the reservoir for the first time Rotatoria
Lacinularia ismailoviensis was registered, which previously was not indicated in this reservoir. Also that
year the representative of the Ponto-Caspian complex Cladocera Podonevadne camptonyx was revealed.

During the period of study the stability of zooplankton community structure was no established: there was
an annual change of the dominant species. In 1990 Bosmina longirostris, Keratella quadrata were the
structure-forming species of zooplankton communities in most of the stations. According to the results of the
research in 1997-1998 a complex of dominant species changed and was presented exclusively by Crustacea
Scapholeberis mucronata, Chydorus sphaericus, Eudiaptomus vulgaris, Eucyclops serrulatus. In 2014 the
structure-forming species and forms of zooplankton were mostly Rotatoria Trichocerca (s. Str.) Pusilla,
K. cochlearis tecta, Colurella colurus and Copepoda Eud. vulgaris. The most common in this part of the
reservoir during the whole period of study were Crustacea Sc. mucronata, Eud. vulgaris, Ch. sphaericus.

The low indicators of average number and biomass of zooplankton were registered in 1990 which ranged
between 565-1500 species/m? and 3,9-31,4 mg/m?, respectively. The maximum values of the average
number and biomass of zooplankton were identified in 1997-1998, which varied in the range of 1400-
15200 species/m” and 12,7-289,8 mg/m?, respectively.

The river area of the Kakhovka reservoir corresponds to evtrophic type for the structural characteristics
of zooplankton communities.
The quality of water in this part of the reservoir corresponds to moderately polluted
waters (3-mesosaprobic zone) for saprobity index during the whole period of study.

Keywords: zooplankton, community structure, reservoir, trophic coefficient, saprobity index.

BCTYII

KaxoBcbke BOIOCXOBHINE, SIKE € BOJOWMOIO KOMIUIEKCHOTO IpHU3HAYeHHs, nepeOyBae B 30HI
BIUIMBY 1HAYCTpialbHUX LEHTPiB [IpuaHINPOB’s, 10 pO3TAlllOBaHI BHUINE, 1 XapaKTEepU3YETbCS
MOCWJICHUM aHTPOTIOTEHHHM THCKOM BHACIIIOK (YHKI[IOHYBaHHS TOTY>KHHX ITPOMHCIOBUX
BUpOOHUITB. L{e HeraTMBHO BILIMBAE HA BOJIHE CEPEAOBUILE, O10pECYpCH Ta EKOCHCTEMY 3arajioM.

OnmHauM 13 OCHOBHHUX JDKeped 3a0pyIHEHHs, IO HAaAXOJSITh 10 BEPXHBOI PIYKOBOI MUISHKH
BOJIOCXOBHIIA, € YUCJICHHI MMPOMHUCIIOBI MiANPUEMCTBA, K1 3IHCHIOIOTH CKUJ CTIYHHUX BOX Y
MICBKY KaHaJIi3alllliHy CUCTEMY Ta CTOKU MajiuX pidok. ['ooBHUMH 3a0pyAHIOBaYaMH BOJOHMU
€  TIIOpUEMCTBA  KOJBOPOBOI ~ METalyprii,  KOKCOXiMii, = €HEepreTMKM Ta  BaXXKOTO
ManmHoOyyBaHHs [ 1, c. 6].

300MIaHKTOH — 1H()OPMATHUBHO-CTPYKTYpHA OJUHHIISI BOJHHX €KOCHCTEM, sika Oepe aKTHUBHY
y4dacTb y (OpMyBaHHI SKOCTI BOAM Ta € UYTJIMBUM IOKA3HUKOM CTaHy BOJHHUX E€KOCHCTEM.
3HaHHS CKJIaay Ta CTPYKTYpH YrPYIMOBaHb 300IUIAHKTOHY JIa€ 3MOTY BHUKOPHCTOBYBAaTH HOTO B
Oiloinaukanii craHy exocucteM. KilbKiCHI Ta SKICHI NOKa3HUKH CTPYKTYpH YIpyIOBaHb
300IJIAaHKTEPIB MOXKYTh OyTH BHUKOPHCTaHI JUIsi BCTAHOBJICHHS CTaHy BOJOWM, SIKOCT1 iXHBOI
BOJM Ta 1l MPUAATHOCTI A0 pi3HOTO crioco0y BOJOKOpUCTYBaHHS [2, c. 1].
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Meta poGOTH — BCTaHOBHTH BUAOBUH CKJaJa, NOCTIAUTH CTPYKTYpY, IHWHAMIKY yrpyIoOBaHb
JITOPAJIBHOI'O 300IUIAHKTOHY PIYKOBOi AUIIHKM KaxoBCEKOIro BOJOCXOBHINA.

MATEPIAJIM TA METOU JOCJIKEHHA

Y pobGotri OyB BHKOpHUCTaHMM MaTepias BiacHHX 300piB 1997-1998 Ta 2014 pp. 1 3060pu
criBpoOiTHUKIB Kadeapu 3oomorii 3 kypcom O 31AY mix kepiBauurBom ['oxenko B.O. 3a
1990 p. Jlnsa nocnmiypkeHHss Oynaum BuOpaHi S5 craHuii B pycloBid auisHI KaxoBChKOro
BOJOCXOBHIIA — BHIIE JKAaHIBCBKOTO IUIDKY, HIbkYe JKIaHIBCBKOTO IUISHKY, MAaHCIOHAT
«BosHay, crik ouricHux cnopya (IIOC-1) m. 3anopixxks, bamabuncpka 3aToka (2,5 KM HIDKYE
CTOKY OYMCHHX CIIOpY.).

Binbip matepianry mpoBoawiIM B JITHIA Tepion (4epBEHb-CEPIICHb) IUIIXOM HPOdIIbTpyBaHHS
neBHoro 06’emy Boau (100 i) Kpi3b IUIAHKTOHHY CiTKY AnmTeiiHa (taz Ne 72, niameTp BXiIHOTO
otBopy 18 cm). Marepian ¢ikcyBasm 70 pO3YMHOM €THUIIOBOTO CITHPTY.

OmnparmroBaHHs TPOO MPOBOJMIIN 3araIbHONPHUHATUMHA MeToaamu [3, ¢. 85-92]. Takconomiune
BHU3HAYEHHS BU/IIB 3/iHCHIOBAIIN 3a BU3HAYHUKAMH [4-6].

bioMacy 300IIaHKTOHY OOYHCITIOBAIM IIISXOM IMPHUPIBHIOBAHHS OKpPEeMHX (OPM 10 MPOCTHX
reoMeTpuyHux (Qiryp, o06’emu skux Opanu 13 HOMOTpaM Ui BHU3HAUEHHS Barn BOIHHX
opranizmiB (Yucnenko, 1968), momepenHb0 BHUMIpSBIIN pPO3MipH OCOOMH BHUIIB. Y YaCTHHU
BUJIIB KOJIOBEPTOK Ta PAKOIMOAIOHUX Bary OCOOMH BU3HAYANU SIK 3aJICKHICTh JOBXKWHU Tijla BiJ
macu [7].

OIHKY CTPYKTYpHUX OCOOJIMBOCTEH 300IUIAHKTOHY JOCIIIPKYBAaHUX E€KOCHCTEM 3JiHCHIOBAIIH,
BUKOPHUCTOBYIOUM Taki KoedimieHTH Ta iHIekcu: koedimieHT Tpodii BU3HAYAIM 32 BHIAMH-
IHIUKAaTOpaMu, IO XapaKTepHI IS BOJOMM Me30€BTPO(HOro i oJiromMe30Tpo(HOIro THIIIB,
ingekc canpobHocti 3a [TanTiie-bykkom y moaudikarii Cianedeka [8].

JUis OIiHKM TPOGIYHOTO CTAaTyCcy BOAONMM BUKOPUCTOBYBAJIM YMOBHHUM pO3IMOJIT 3HAYEHb
koedimienra tpodii E (Masmerc, 1979): <0,2 — omirorpoduuit tum, 0,2-1,0 — me3oTpodHMit
tur, 1,0-4,0 — eBTpodHuii ThN, MeHIIe > 4 — rinepesTpodHuuit Tum [9, c. 33-34].

3anexHo BiJl 3HaYECHHS 1HAEKCY carpoOHOCTI Oy BuaLIeHI Taki 3oHu: 0,5-1,5 — onirocanpobHa
(umcra  Boma), 1,51-25 —  f-me3ocanpoOHa  (momipHO  3a0pyaHeHa  Boja),
2,51 - 3,5 — a-me3ocanpobHa (OpyaHa Bona), 3,51 - 4,5 — nomicanpoOHa (ayxe OpyaHa BOJa).

PE3YJBbTATH TA IX OBTOBOPEHHSI

Ha pycnogiii ainsHii KaxoBchKkoro BOgoCXoBHIIA 3arajioM 3apeecTpoBaHo 29 poauH 55 poais Ta
83 Buau 1 GopMHU JITOPATLHOTO 300IIAHKTOHY Y CITIBBIIHOIICHHI OCHOBHUX CHCTEMATHYHHUX
rpyn Cladocera : Copepoda : Rotatoria (Cl: Co: Ro) six 24 : 18 : 41. Haiibinabiry KiTbKiCTh
BUJIIB 300IUIAHKTOHY OyJIO BHSIBJIEHO Ha 3apoCiuX AUISHKAX BEpXiB’Sl BOJOCXOBHINA, SKI
XapaKTepU3yIOThCs JAOMIHYBaHHSM PI3HHUX KOMIUIEKCIB BHUINOI BOASHOI POCIMHHOCTI. Tak, y
banabunchkiit 3aromi 0yB 3apeectpoBanuii 41 Bun y crisBignomenHi Cl : Co : Ro sk 8 : 10 : 23
Ta Ha 03eporoAioHOMY 1Ieci (cTik ouncHuX cropya) — 35 BuaiB y cmiBigHomeHHi Cl @ Co : Ro
gk 12 : 7 : 16, Tabaurg 1.

Bue KnaniBcbkoro mist:ky. BusiieHo 14 BuiiB 300MIaHKTEPiB, 3 HUX KOJIOBEPTOK — 6 BUJIIB
(43%), TUIISACTOBYCHMX Ta BECIOHOTHX pakonomionumx mo 4 Buau (28,5%) BigmoimHo. 3a
YHCENBbHICTIO TOMiHyBaau rinisicroByci Scapholeberis mucronata ta HayrutiaabHO-KOMEOIUTHI
cranii nukioniB. CepeaHsl YUCENbHICTh 300MJIAHKTOHY 32 POKaMM JOCIHIKEHb y JITHIN mepiof
sMiHIOBaJIack Big 650 mo 8400 eK3./M3, a Oiomaca — Bim 8,7 mo 145,1 Mr/M (tabm. 2).
MakcumainbHa BUCOKa 6ioMaca 300IU1aHKTOHY B 1997 p. Oyna o6OymMoBiIeHa MAaCOBUM PO3BUTKOM
TJUICTOBYCHX PAKOIOMIOHNMX, MepeBaXHO 3a paxyHok SC. mucronata 132,6 mr/m® (91% Bin
3arajbHO1 O10MacH 300TIAHKTEPIB).

Bicnuk 3anopizbko2o nayionanvnozo ynieepcumemy MNel, 2016



130

3a Bech mepioa JOCTiKeHb KoediieHT Tpodii 3MiHIOBaBCsS B Mexax 1,3-2,0, mo Bigmosimae
BOJIOMMI eBTpodHOro THIy. SAKICTh BOJIM Ha Iiil CTaHINI 3a 1HAEKCOM CampOOHOCTI MPOTITOM
BCHOT'O TEPIONy IOCITIJDKEHHS BIAMOBIZa€ MOMIpHO 3a0pyAHEHUM BOAAM. 3HAUCHHS IHJCKCY
canpoOHOCTI 3HaXOUIIUCh Y Mexkax 1,61-1,78.

Huxue KnaniBebkoro miasiky. Bussneno 21 Buj 300IU1aHKTEPIB, Cepell SIKUX KOJIOBEPTOK —
11 BuniB (52%), riutsactoBycux pakomnonionux — 8 (38%), Becmonorux — 2 Bumu (10% ).
JloMiHyFOUMH KOMIUIEKC CKJIaJaBcs 13 TaKuX BHIIB: TULIACTOByCHMX SC. mucronata,
Sim. serrulatus, Ch. sphaericus Becnonorux Eud. vulgaris ta HaymiiaabHO-KONECIOANTHI CTAIT
LUKJIOMIB.

CepenHst 4MCeIbHICTh 300IUIAHKTOHY B JIITHIN TEepioJ 3MIHIOBAJIACh 32 POKAMHU JIOCIIIKEHb Bif
115 o 1500 ex3./m>. V 1990 p. mepeBakamu KonoBepTkH, y 1997-1998 pp. — rimisacroByci

paxononi6ui. Cepers Giomaca B JITHIH mepiox 3MiHIOBaIack 3a pokamu Big 3,9 10 155,1 mMr/m°
(tabu. 3).

Tabmuusa 1 — TakcoHomiuHMi ckimaj, canmpoOHAa XapakTepUCTHKAa Ta 3yCTPiYalbHICTh
300TUIAHKTOHY PiYKOBOI AUITHKE KaXx0oBCHKOTO BOIOCXOBHIIA
o
5l el % | £ |52 2
o) O | I < oS — O s
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TElE&| ooyl T |28
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ROTATORIA
PLOIMIDA
Asplanchnidae
1. Asplanchna priodonta Gosse o-f | 15 + + + +
Brachionidae
2. Brachionus calyciflorus Pallas p-a | 2,5 + + +
3. Br. diversicornis (Daday) S 2,0 + +
4. Br. quadridentatus Hermann S 2,0 + +
5. Kellicottia longispina (Kellicott) 0 1,25 + +
6. Keratella sp. +
7. K. cochlearis cochlearis (Gosse) p-0 | 1,55 + +
8. K. cochlearis recurvispina (Jagerskold) +
9. K. cochlearis tecta (Gosse) + +
10. K. quadrata (O.F. Miiller) o-f | 155 | + + +
11. Notholca acuminata (Ehrenberg) 0 1,2 +
12. Platyias quadricornis (Ehrenberg) S 1,8 + + +
Colurellidae
13. Colurella colurus (Ehrenberg) 0 1,15 +
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[Tponosxenus tadm. 1

1 2 3 4 5 6 7 8
Dicranophoridae
14. Dicranophorus lutkeni (Bergendal) 0 1,0 +
15. Encentrum (s. str.) felis (Miiller) o-f | 15 +
Euchlanidae
16. Euchlanis dilatata Ehrenberg o-f | 15 + +
17. E. sp. + +
Lecanidae
18. Lecan (s. str.) luna (Miiller) 0-f | 1,55 +
19. L. (Monostyla) closterocerca (Schmarda) | o 1,0 + + +
20. L. (M.) scutata (Harring et Myers) 0 1,0 +
Notommatidae
21. Cephalodella catellina (Miiller) o-f | 15 +
22. C. gibba (Ehrenberg) 0 1,35 +
Proalidae
23. Proales decipiens (Ehrenberg) 0 1,0 +
Synchaetidae
24. Bipalpus hudsoni (Imhof) 0 1,0 +
25. Polyarthra dolichoptera Idelson 0 1,1 + +
26. P. remata Skorikov 0 1,0 +
Trichocercidae
27. Trichocerca (s. str.) pusilla (Leuterborn) | o 1,3 + +
%E;.C'rll';.rigsé)str.) capucina (Wierzejski et 0 10 N N
29. Tr. (s. str.) stylata (Gosse) 0 1,3 +
30. Tr. (Diurella) tenuior (Gosse) 0 1,1 +
31. Tr. sp. +
Trichotriidae
32. Trichotria truncata (Whitelegge) 0 1,2 +

MONIMOTROCHIDA

Conochilidae
33. Conochilus hippocrepis (Schrank) 0 1,15 +
34. Cn. sp. +
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[Iponos:xeHHs TabII.

1 2 3 5 6 7 8
Filinidae
35. Filinia terminalis (Plate) o-f | 15
Flosculariidae
36. Lacinularia ismailoviensis (Poggenpol) +
Testudinellidae
37. Pompholyx complanata Gosse o-f | 15 +
PAEDOTROCHIDAE
Collothecidae
38. Collotheca pelagica (Rousselet) 0 1,0 +
BDELLOIDAE
Habrotrochidae
39. Habrotrocha sp. + +
Philodinidae
40. Dissotrocha aculeata (Ehrenberg) p-o | 16 +
41. Macrotrachela sp. + + +
Bceroro Rotatoria 11 9 16 23
CRUSTACEA
CLADOCERA
DAPHNIFORMES
Chydoridae
42. Alona costata Sars 0 1,3 + +
43. Chydorus sphaericus (O.F. Miiller) | 175 + + + +
44. Ch. biovatus Sars +
45. Disparalona rostrata (Koch) +
46. Ephemeroporus barroisi (Richard) +
47. Graptoleberis testudinaria (Fischer) o-f | 15 +
48. Monospilus dispar Sars 0 1,3
49. Picripleuroxus striatus (Schoedler) +
50. Pseudochydorus globosus (Baird) +
Bosminidae
51. Bosmina (Eubosmina) cf. kessleri +
Uljanin
52. B. (E.) cf. crassicornis Lilljeborg +
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[Tponosxenus tadm. 1

1 2 3 4 5 6 7 8
53. B. (Bosmina) longirostris (O.F. Miiller) | o0-f | 1,55 + + + + +
54. B. sp. +
Daphniidae
1?/i.ﬂ(lleer;iodaphnia quadrangula (O.F. 0 115 4 + 4
56. Daphnia cucullata Sars p-o | 1,75 + + + +
57. D. longispina O.F. Miiller p | 205 +
58. D. sp. +
59. Scapholeberis mucronata (O.F. Miiller) S 2,0 + + + +
60. Simocephalus serrulatus (Koch) 0 1,3 + + +
Ilyocryptidae
61. llyocryptus sordidus (Lievin) S 2,2 +
Macrothricidae
62. Macrothrix sp. +
Moinidae
63. Moina micrura Hellich S 2,2 +

POLYPHEMIFORMES
Podonidae
64. Podonevadne camptonyx Sars +
65. Pod. trigona ovum (Zernov) +
Bcroro Cladocera 4 8 9 12 8
COPEPODA
CALANOIDA
Diaptomidae
66. Eudiaptomus vulgaris (Schmeil) S 1,7 + + + +
67. Eurytemora affinis (Poppe) +
68. Diaptomus sp. +
CYCLOPOIDA

Cyclopoidae
69. Eucyclops macruroides (Lilljeborg) 0 1,0 +
70. E. serrulatus (Fischer) S 1,85 + +
71. Macrocyclops albidus (Jurine) S 2,0 +
72. Acanthocyclops vernalis (Fischer) S 1185 + +
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[Tponosxenus tadm. 1

1 2 3 4 5 6 7 8
73. A. americanus (Marsh) + +
74. Cyclops abyssorum Sars +
75. C. vicinus Uljanin L] 215 + + +
76. C. sp. + +
77. Mesocyclops leuckarti (Claus) 0 1,25 + +
78. Microcyclops rubellus (Lilljeborg) 0 1,0 +
79. M. varicans (Sars) 0 1,0 + +
80. Metacyclops gracilis (Lilljeborg) o-f | 15 +
81. Paracyclops sp. +

HARPACTICOIDA

Canthocamptidae

82. Bryocamptus sp. + +
Cletodidae

83. Cletocamptus retrogressus +
Schmankewitsch

Beworo Copepoda 4 2 6 7 10
3AT'AJIBHA KUIBKICTH BUJIIB 14 21 24 35 41

TpoduicTe BomoiiMu Ha Wil craHiil 3MiHIOBanack Bif rinepeBrpodroro tumy (1990 p.)
1 eBTpodHOro Ty (1997 p.) no mezotpodHoro tuny B 1998 p. Inaexc canpoOHOCTI 3HaXOAUBCS
y Mexax f-Me3ocanpoOHoi 30HH, 3MiHIOI04YMCh BiA 1,57 1o 1,69.

IMancionar «Bouna». Ha miii cranumii BusiBneHo 24 BHAM 300IUIAHKTEPIB, Cepel SKHUX
KOJOBEPTOK Ta TULICTOBycHMX pakomoaioHux mo 9 Bumie  (37,5%) BignmosigHo,
BecJIOHOTUX — 6 BuIIB (25%). 3a 4YMCENBHICTIO HAWOUIBII YacTO JOMIHYBalM BECJIOHOTI
paxoroni6ui E. serrulatus, Eud. vulgaris rimmsicroyci B. (B.) longirostris, Ch. sphaericus ta
HayTTiaTbHO-KONENOIUTHI CTaii IUKJIIOIIB.

Tabmuus 2 — JluHamika KUIBKICHHX XapakTePUCTUK 300IUIAHKTOHY PIYKOBOI UISTHKA
KaxoBcekoro BogocxoBuina Buile JK1aHIBCHKOTO TUISIKY B JIITHIN mepiof

Kinexicts BHIIB UncenbHICTh, eK3./M° Biomaca, mr/m*
Ro | Co | CI |Pasom | Ro Co Cl | Pazom | RO Co Cl Paszom
1990 2 2 1 5 150 | 300 | 200 | 650 | 2,40 | 2,26 | 4,00 8,66
1997 4 1 2 7 1800 | 2100 | 4500 | 8400 | 1,14 | 8,40 | 135,6 | 145,14
1998 | — 1 2 3 — | 2100 | 600 | 2700 — 7,00 | 570 | 12,70

Pix

[pumitka. TyT i B Tabn. 3-6: RO — konosepTku; Co — BecoHori pakonoaioHi; Cl — rimiscToByci pakononioHi.
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Tabmuusa 3 — JluHamika KUIBKICHHX XapakTepUCTUK 300IUIAHKTOHY PIUYKOBOI AUISTHKU
KaxoBcbkoro BogocxoBuiia Hibk4de JK1aHIBChKOTO TUISKY B JIITHIH MEepio

Pix KinpkicTh BUIIB YucenpHICTb, ex3./M° Biomaca, Mr/M°
Ro | Co | ClI | Pazom | Ro Co Cl | Pazom | RO Co Cl Pazom
1990 5 — 2 7 325 | 115" | 125 | 565 1,39 | 0,12° | 2,40 3,91
1997 5 2 4 11 2100 | 1500 | 3300 | 6900 | 4,38 | 54,60 | 42,42 | 101,40
1998 1 — 5 6 300 | 300" | 3900 | 4500 | 0,60 | 0,30* | 154,2 | 155,10

[IpuMmiTka. «*» — KUTPKICHI ITOKa3HUKH BHKJIIOYHO HAYIUTIATBHUX CTa il KOIIETO.

CepenHsi YHCENBHICTh 300IUIAHKTOHY 3MIHIOBAJIaCh 3a poOKaMu jAociimpkeHs Big 1500 mo
15200 ex3./m°, a Giomaca — Bix 15,3 10 289,8 mMr/m® (tabu1. 4). B yrpynoBaHHSX 300ILIAHKTOHY 3a
BECh MEPioJ] AOCTIHKEHb 32 010MacoI0 MepeBaKali BUKJIFOYHO BECIIOHOT1 PaKOIOAiOHI, YacTKa
SIKUX BiJl 3araJIbHOT 610MacH 300TUTAHKTOHY OyJia B Mexkax 43-72%.

Tabmumsa 4 — JluHamika KUTBKICHMX XapaKTepUCTHUK 300IJIAHKTOHY PIYKOBOI  JUISHKU
KaxoBchKOro BoJJOCXOBHINA, paiioH maHcioHaTy «BosHay y JiTHIH nepion

KinpkicTs BUIIB UHCeNbHICTD, eK3./M° Biomaca, mr/m®
Ro | Co | Cl | Pasom | Ro Co Cl | Pazom | RO Co Cl Pazom
1997 1 6 4 11 200 | 4200 | 1200 | 5600 | 0,80 | 53,80 | 20,20 | 74,80
1998 5 5 7 17 500 | 7000 | 7700 | 15200 | 0,77 | 1245 | 164,5 | 289,77
2014 3 1 2 6 600 | 600 | 300 | 1500 | 1,20 | 10,20 | 3,90 | 15,30

Pix

VY 1997 p. Bopoiima 3a koediuieHToM Tpodii Bianosigana mezorpopHomy tuny (0,4), a B 1998 1
2014 pp. 3HaueHHs KoedimieHTa Tpodii 3MiHIOBaIMCh y Mexax 1,67-2,0, mo Bka3dye Ha
eBTpOoHUMN TUIl BOJOKWMU. [HEKC canmpoOHOCTI 3MiHIOBABCS 3a Tepiona AociipkenHs Bin 1,47 no
1,91, mo Bignosijgae S-me3ocanpoOHiit 30H1 B 1997 1 2014 pp. Ta onirocanpoOHiii 30H1 B 1998 p.

Crik ouncuux cnopya (IIOC-1) m. 3anopixsksi. Y ckiaal 300MJIaHKTOHY BUSBICHO 35 BUJIIB,
cepen SKMX KoJloBepTok — 16 BumiB (46%), rimictoBycux pakonomionux — 12 (34%),
BecJIOHOTUX — 7 BUIIB (20%). JloMiHYIOUMI KOMIUIEKC CKJIQAaBcs 13 TaKUX BHUJIB: T'JUISICTOBYCI
Sc. mucronata; xomnoseptku P. dolichoptera; Becnmonori Eud. vulgaris ta HaymiiansHO-
KOTEMOIUTHI CTaii IUKJIIOIIB.

CepenHsi YHCENBbHICTh 300IUIAHKTOHY B JIITHIN Mepioj] 3MIHIOBAJIach 32 POKaMU JOCIIIKEHb BiJl
650 10 9900 ex3./m>. Y 1990 i 1998 pp. mepeBakany TiLLSCTOBYCI pakomomi6Hi, y 1997 p. —
BecsioHori, a y 2014 p. — xonmoeptku. Cepennsi Oiomaca B JITHIM mepioa 3MiHIOBajach 3a
pokamu Bix 18,4 10 163,7 mr/m (ta6u. 5).

3nauyeHHs koeodimierta tpodii B 1990, 1997 i 2014 pp. Bianosinanu estpodHiit (1,33-3,88),
aB 1998 p. — wmesorpoduiit (0,4) Bomoiimi. I[HAekc campoOHOCTI 3HAXOJUBCI B MeEXKax
[-Me3ocanpoOHoi 30aM — 1,56-1,70.

Cain 3a3Haumty, mo y 2014 p. Tyt Broepuie Oyno BusBiIeHO Ui KaxOBCHKOro BOJOCXOBHINA
kosoBepTKy Lac. ismailoviensis, Takox Tyt 3yctpidanucek tapaurpaau Dactylobiotus sp. ta Bujg
MOHTO-KacIiChKOT0 KOMILIEKCY — TULISICTOBYCI pakomoaioni Pod. camptonyx.
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Tabmuusa 5 — JluHamika KUIBKICHHX XapakTepUCTUK 300IUIAHKTOHY PIUYKOBOi AUISTHKU
KaxoBcbkoro BogocxoBuia, pailoH ctoky ouucHux cropyn (LIOC-1) m. 3amopixoks y JiTHIN
nepioj

P KinekicTs BuaiB YucenpHICTD, ex3./M Biomaca, Mr/M°
1K

Ro Co Cl | Pazsom | RO Co Cl | Pasom | RO Co Cl Pasom
1990 2 2 6 125 | 200 | 325 650 2,02 | 15,18 | 8,75 25,95

2

1997 | 2 2 — 4 400 | 1000 | — 1400 | 6,40 | 12,00 | — 18,40
1998 1 1 4 6 1500 | 300 | 8100 | 9900 | 1,05 | 3,60 | 159,0 | 163,65
2014 | 14 3 23 1900 | 1100 | 540 | 3540 | 3,24 | 32,46 | 16,20 | 51,90

Banaduncbka 3aToka. BusBieno 41 Bl 300TUTaHKTEPIB, cepell SKUX KOJIOBEPTOK — 23 BHIU
(56%), rimmscroBycux pakononioaux — 8 (20%), Becmonorux — 10 BumiB (24%). 3a
YHUCENBHICTIO JOMiHyBaau KojoBepTku Tr. (S. str.) pusilla, K. cochlearis tecta ta Becionori
paxonozioui Eud. vulgaris.

CepenHs 4HCENBHICTH 300IUIAHKTOHY B JITHIN mepioJl 3MiHIOBAJIaCh 32 POKaMU JOCITIIKEHb Bij
1500 1o 4200 ex3./m>. YV 1990 i 2014 pp. mepeBakanu KonoBepTkd, a y 1997 p. — BecioHori
pakononiOHi. biomaca 300IUIaHKTOHY 3MiHIOBalack y Mexax 7,3-106,4 Mr/m° (tabu. 6).
Howminytoyoto rpynoro B 1990 1 1997 pp. Oynu xomemomu, a y 2014 p. — rumscroByci
pakonoIioHi.

Tabmuis 6 — JluHamika KUTBKICHMX —XapaKTEPUCTUK 300IJIAHKTOHY PIYKOBOI  JUISHKH
KaxoBcbkoro BoJjocxoBuina, paifon banabnHChKOT 3aTOKHU B JIITHIH mepion

KinbKicTh BUAIB YucenpHICTD, ek3./M° Biomaca, Mr/M°
Ro | Co | Cl | Pasom | Ro Co Cl | Pazom | Ro Co Cl Pazom
1990 | 2 2 2 6 800 | 600 | 100 | 1500 | 4,36 | 15,50 | 11,50 | 31,36
1997 | 3 7 5 15 300 | 3000 | 900 | 4200 | 0,15 | 80,70 | 25,50 | 106,35
2014 | 20 3 3 26 2430 | 120 | 150 | 2700 | 2,74 | 1,80 | 2,79 7,33

Pix

KoeditienT Tpodii 3miHroBaBcs 3a pokamu Bix 0,11 go 20,0, mo Bianosigae eBTpodHii Bogoimi
y 1990 p., omirorpodHiit Bogoiimi y 1997 p. ta rineperpodHiii Bogoimi — y 2014 p. SxicT
BOAM Ha Miil craHmii 3a iHAeKcoMm campoOHocTi B 1990 1 1997 pp. BiamoBigae MNOMIPHO
3a0pyaHeHnM BojiaM ([f-Me3ocarnpoOHa 30Ha), 3HAYCHHS 1HAEKCY 3MiHIOBaiIuch Bif 1,53 mo 1,65.
3HaueHHa 1HAeKcy camnpobHocti 'y 2014 p. 3menwmmunocs (1,44), mo Bianosigae
oJiirocanpoOHiil 30Hi.

CtpykTypa JOMIHYIOYMX KOMIUIEKCIB 300IUIAHKTOHY pYCioBOi JusHKM KaxoBcbkoro
BOJIOCXOBHIIA 3a3HaNa MeBHUX 3MiH. Y 1990 p. cTpyKTypOyTBOPIOIOYMMHU BHUJAMHU YTPYIOBAaHb
300IUIaHKTOHY Ha OinbInocti craniii 0ymu B. (B.) longirostris, K. quadrata. 3a pe3yipraTamu
nocmikenb 1997-1998 pp. komIuiekc JOMIHYIOYMX BHJIIB 3MIHUBCS 1 OyB HpeacTaBIeHUH
BUKIIIOYHO pakomnomionumu — Sc. mucronata, Ch. sphaericus, Eud. vulgaris, E. serrulatus. V
2014 p. CTPYKTYpOYTBOPIOIOYMMH BHIaMH 1 (OpMaMu 300IUTAHKTOHY OylIH TepeBaKHO
kosoBepTku — Tr. (S. str.) pusilla, K. Cochlearis tecta, Col. colurus ta Becnonori Eud. vulgaris.

[Moganpmni gocmipkeHHs OyAyTh TOB’Si3aHI 13 BUBYEHHSIM YIPYNOBaHb 300IIAHKTOHY O03€p
3arIaBHOT YaCTUHH 0. XOPTHIIS, [0 TaKOXK po3TamioBaHi y BepxiB'i KaxoBChKOTro BOJIOCXOBHIIIA.
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BUCHOBKHA

VY 300IIaHKTOHI PIYKOBOT AUTSTHKH JriTopani KaxoBChbKOro BoJ0CXOBHINA BUSBICHO 83 BUIU
i popmu, cepen skux Rotatoria — 41 Bug (49%), Cladocera — 24 sunu (29%) Ta Copepoda —
18 BuaiB (22%).

3a mepion OOCHIIKEHb CTPYKTypa 300IUIAHKTOHHHX YrpynoBaHb He Oyna cTalOlLIbHOIO,
IOPOKY BiIOyBayiacs 3MiHA TOMIHYKOUYUX BUIIB. HaliwacTimie 3yctpivaaucs Ha i JTIISHIT
BOJIOCXOBHIIA paKoroaioHi SC. mucronata, Eud. vulgaris, Ch. sphaericus.

HeBucoOKi MOKa3HUKU CePEHBOI YNCETBLHOCTI Ta 610MacH 300IIJIaHKTOHY OyiH 3aikcoBaHi B
1990 p., w0 KONMBATHCh y Mexkax 565-1500 exs./m® i 3,9-31,4 mr/m®  BimmoBinmo.
MakcumanbH1 3HaYEHHS CEPEIHBOI YUCEIHHOCTI Ta O10MacH 300IJIAHKTOHY OYJIO BHUSBJICHO
B 1997-1998 pp., mo 3miHoBamich y Mexax 1400-15200 exs./m® i 12,7-289,8 mr/m®
BIJIIIOBITHO.

3a CTPYKTypHUMH XapaKTePUCTHKAMHU YrpYyMOBaHb 300IUIAHKTOHY (CepelHi 3HAYCHHS
koedimienTa Tpodii) piukoBa IISHKA BOJOCXOBHINA 3arajioM BiJIOBIJAa€ BOJOHMaM
€BTPO(HOTO THITY IPOTITOM YChOTO MEPIOy AOCHTIHKEHHS.

SlkicTh BoaM Ha IiH TISHIN BOJOCXOBHIIA 32 1HACKCOM CapOOHOCTI EPEBAKHO BiNOBIIAE
OMIPHO 3a0pyIHEHUM BojiaM (-Me30canpoOHa 30Ha).

JITEPATYPA

Hom6poserkuii K. O. Makpo3oobentoc mitopani BepxiB’s KaxoBchkoro BojocxoBuilia B
YMOBaxX aHTPOIIOTEHHOTO BIUIMBY. aBTOped. AMC. HAa 3400YyTTS HayK. CTyHEHS KaHg. 0iod.
Hayk: cren. 03.00.17 «['iapo6ionoris» / K.O. Jom6poscrkuii. — K., 2005. — 20 c.

Hazapyk K. M. 30011aHkTOHHI yrpymoBaHHs JiTopaii o3ep Illanpkoro HaiioHaJIEHOTO
NPUPOIHOTO MapKy: CTPYKTypa Ta IHAMKalllliHe 3HauUeHHs: aBToped. AUC. HA 3100yTTS HaYK.
cTymneHs kaHn. 6ioa. Hayk: cren. 03.00.16 «Exkonoris» / K. M. Hazapyk. — JIbBiB, 2013. —
18 c.

Metoau riipoeKOJIOTTYHUX JOCIiIxkeHb moBepxHeBux Boj / [O. M. Apcan, O. A. JlaBuoB,
T. M. [dpsuenko Ta iH.]. — K. : Jloroc, 2006. — 408 c.

Onpenenurens MPEeCHOBOAHBIX OECMO3BOHOYHBIX Poccuu W compenenbHBIX TEPPUTOPUiL. —
T. 1. Huzmme 6ecnio3Bonounsie / [loa. pen. C. f. Hanonuxuna. — CII6. : Hayka, 1994. —
395 c.

Onpenenutens MPECHOBOAHBIX OECIO3BOHOYHBIX PoccMu M compenenbHBIX TEPPUTOPUIL. —
T. 2. Pakoo6pazusie / Ilox. pen. C. S. Lanonuxuna. — CII06. : Hayka, 1995. — 628 c.

Onpenenurens 300MJIaHKTOHA W 3000€HTOCA TIpecHBIX BojJ EBpomeiickoit Poccuu. — T. 1.
3oomnanktoH / Ilon. pexn. B.P. Anekceea, C. . Llanonmuxuna. — M. : ToapuiecTBo
HayuHbIx u3gaanii KMK, 2010. — 495 c.

banymkuna E. B. 3aBucuMocTs MeX1y Maccoi U JJIMHON Tella y MIAHKTOHHBIX )KUBOTHBIX /

E. B. banymikuna, I'. I'. BunGepr // O0uue ocHOBBI M3y4eHHUs BOAHBIX dKocuctem. — JI.:
Hayxa, 1979. — C. 115-168.

Sladecek V. System of water quality from the biological point of view / V. Sladecek // Arch.
Hydrobiol. Beih. Ergebnisse der Limnol. — 1973. — Vol. 7, Ne 1. — 218 p.

AnpaponukoBa 1. H. CTpykTypHO-(QYHKIMOHANbHAS OpraHU3alMs 300IUIAHKTOHA O3€PHBIX

sKocHucTeM pa3HbIx Tpoduueckux tunoB / U. H. Aunponukosa. — CII6. : Hayka, 1996. —
189 c.

Bicnuk 3anopizbko2o nayionanvnozo ynieepcumemy MNel, 2016



138

REFERENSES

1. Dombrovs’kii K. O. Makrozoobentos litorali verkhiv’ya Kakhovs’kogo vodoskhovishcha v umovakh
antropogennogo vplivu: avtoref. dis. na zdobuttya nauk. stupenya kand. biol. nauk: spets. 03.00.17
«Gidrobiologiya» / K.O. Dombrovs’kii. — K., 2005. — 20 s.

2. Nazaruk K. M. Zooplanktonni ugrupovannya litorali ozer Shats’kogo natsional’nogo prirodnogo parku:
struktura ta indikatsiine znachennya: avtoref. dis. na zdobuttya nauk. stupenya kand. biol. nauk: spets.
03.00.16 «Ekologiya» / K. M. Nazaruk. — L’viv, 2013. — 18 s.

3. Metodi gidroekologichnikh doslidzhen” poverkhnevikh vod / [O. M. Arsan, O.A. Davidov, T.M. D’yachenko
ta in.]. — K. : Logos, 2006. — 408 s.

4. Opredelitel” presnovodnykh bespozvonochnykh Rossii i sopredel’nykh territorii. — T.1. Nizshie
bespozvonochnye / Pod. red. S.Ya. Tsalolikhina. — SPb. : Nauka, 1994. — 395 s.

5. Opredelitel” presnovodnykh bespozvonochnykh Rossii i sopredel’nykh territorii. — T. 2. Rakoobraznye /
Pod. red. S. Ya. Tsalolikhina. — SPb. : Nauka, 1995. — 628 s.

6. Opredelitel” zooplanktona i zoobentosa presnykh vod Evropeiskoi Rossii. — T. 1. Zooplankton / Pod. red.
V. R. Alekseeva, S. Ya. Tsalolikhina. — M.: Tovarishchestvo nauchnykh izdanii KMK, 2010. — 495 s.

7. Balushkina E.V. Zavisimost” mezhdu massoi i dlinoi tela u planktonnykh zhivotnykh / E. V. Balushkina,
G. G. Vinberg // Obshchie osnovy izucheniya vodnykh ekosistem. — L. : Nauka, 1979. — S. 115-168.

8. Sladecek V. System of water quality from the biological point of view / V. Sladecek // Arch. Hydrobiol.
Beih. Ergebnisse der Limnol. —1973. —Vol. 7, Ne 1. — 218 p.

9. Andronikova I. N. Strukturno-funktsional’naya organizatsiya zooplanktona ozernykh ekosistem raznykh
troficheskikh tipov / I. N. Andronikova. — SPb.: Nauka, 1996. — 189 s.

VK 631.4

INPOCTOPOBA TA YACOBA JMHAMIKA TBEPAOCTI HEJAO3EMY

3anopoxna ['.0.

J[ninponemposcokuii hayionanvnuil ynisepcumem im. Onecs I'onuapa
49000, Vkpaina, /[ninponemposcwk, np. I acapina, 72

zadorojhnaya galina@]list.ru

JlocmipkeHO JBOPIYHY JAMHAMIKY MPOCTOPOBOI HEOAHOPITHOCTI MMEA03eMYy MAUISHKH PEKyIbTHBAI|
HikomonbChbKOro MapraHieBOPYAHOTO OaceifHy 3a MMOKa3HMKAMH TBEPIOCTI. BUsBIEHI IPYHTOBI
MOpPQOIIOTiuHI YTBOPEHHS, 1110 CTAHOBJISIIOTH COOOI0 MOB’s13aHi 00J1aCTi BCepeMHi IPYHTOBOTO MPOCTOPY,
oOMexeHi 3 ycix OOKIB CyOCTaHTHBHOIO MEXel. Y TPUBHMIPDHOMY 300pakeHHI BOHHM SIBJISIIOTH COOOIO
[103arOpU30HTHI MOPGOJIOTIUHI eleMeHTH OyJOBU IPYHTY, IO MalOTh IEBHUI pO3MIp 1 KOHQIryparito.
Tomorpadist po3milieHHS €IEMEHTIB HEOHOPIMHOCTI 3MIHIOEThCS B 4Yaci. Pe3yabTaTd KOPEISiiHOrO
aHami3y cBiAYaTh Npo Te, 0 OyAOBY BEPXHIX MIApiB IPYHTY JAETEPMIHOBAHO OYyIOBOIO IPYHTOBOTO
npodiinro Ha piBHi 10-50 cM monepeaHBOTO POKY.

Kouosi crosa: meepoicme tpynmy, nedoszem, pekyiomueayis, 6y006a IpyHmy, eKoMop@u.

3amopoxnas I'. A. T[IPOCTPAHCTBEHHASA W BPEMEHHAA JUHAMUWKA TBEPJOCTU
MEAO3EMA / JlneniponieTpOBCKMI HalMOHAIBHBIA yHUBepcuTeT uM. Onecst 'onuapa, 49000, Ykpauna,
Juemnponerposck, np. ['arapuna, 72

HccrenoBana [BYXJETHSAS JUHAMHKA IIPOCTPAHCTBEHHOH HEOJHOPOAHOCTH Ief03eMa ydacTKa
pexynbTHBaIMK HUKOMONBCKOTO MapraHIeBO-pyAHOTOo ©OacceiiHa IO TIOKa3aTelsiM TBEPIOCTH.
OOHapyKeHbI TOYBEHHBIE MOpQoJoruieckre 00pa3oBaHUs, KOTOPHIE SBISIOTCS COOOW CBSI3aHHBIC
o0JacTAMH BHYTPH TIIOYBEHHOTO IIPOCTPAHCTBA, OTPAaHMYEHHMH CO BCEX CTOPOH CyOCTaHTHBHOM
rpanuneil. B TpexmepHOM n300paKeHUH — 3TO BHETOPHU3OHTHBIE MOP(HOIOTHUECKUE 3JIEMEHTHI CTPOCHHUS
MOYBBI, O0OJaJaloNIe ONpeNeICHHBIM pa3MepoM U KoH¢wurypanued. Tonorpadus pasmemeHus
JJIEMEHTOB HEOJHOPOJHOCTH MEHSIETCs BO BpeMEHU. Pe3ynbTaTel KOpPPENSIHMOHHOTO aHAIH3a
CBUJETENBCTBYIOT O TOM, YTO CTPOEHHE BEPXHHMX CJO€B IOUYBBI JETEPMHHUPOBAHO CTPOCHHEM
NoYBEeHHOTO Ipoduiist Ha ypoBHe 10-50 cM npenpiayero rosa.

Knroueswvie crosa: m@ep()ocmb nou4enl, ne()o3eM, pexyivmueayus, cCmpoeHue nouesl, 3KOM0pd)bl.
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Zadorozhna G. O. SPATIO-TEMPORAL DYNAMICS OF THE PEDOZEMS / Oles Honchar
Dnipropetrovsk National University, 49000, Ukraine, Dnipropetrovsk, pr. Gagarina, 72

The dynamics of spatial heterogeneity of the pedozems land reclamation of the Nikopol manganese ore
basin has been studied for two years in terms of hardness. Researches have been carried out on a research
center for studying of recultivation processes in Ordzhonikidze city. Measurement of soils impedance
have been made in field conditions with the help Eijkelkamp penetrometer on a regular grid on depth to
50 sm with an interval 5 cm. Estimation of average and variation degree is have been made by means of
descriptive statistics tools. The impedance spatial dependence have been assessed have been proofed by
means of geostatistical analysis. Degree of an associativity of spatial distribution of indicators of a soil
body in different years of research have been established by means of the correlation analysis.

It was established that the averages of hardness increase with depth and reaching values from 6,95+ 0,31
to 6,34+ 0,24 MPa at 50 cm depth from the surface. The hardness values of the pedozems have the
greatest variability were obtained in the surface layer and in the layers 30 — 50 cm below the surface. The
variation coefficient in some cases as high as 36,98%. The degree of dependence of the spatial
distribution of data of the pedozems hardness decreases with depth. The hardness values of the pedozems
that were collected in 2012 have a high degree of spatial dependence in the layers of 0-20 cm from the
surface; in layers of 20 cm below the level of the spatial dependence of the data reduces, and it
characterizes as moderate. Analysis of the data had been collected in 2013 has been showed that a high
degree of spatial dependence characterizes by the hardness of the surface layer (0-5 cm) of the pedozems;
Data of the hardness of the soil in the lower layers have a moderate spatial dependence. The amount of
the radius of influence varies according of the layers and increases with deepening. 2012 data show a
variation of this index from 3.00 to 5.86 m, the data in 2013 show from a variation 3.88 to 8.30 m. The
radius of influence shows the average linear dimensions of morphological structures, which are elements
of heterogeneity. Visually, they are identified on the basis of a two-dimensional mapping. The
morphological education that were observed are represent associated subsurface region of space bounded
on all sides by substantive abroad. The three-dimensional image they represent beyond the horizon
morphological elements of the structure of the soil, which have a certain size and configuration.
Topography deployment of heterogeneity changes with time. The topography of deployment of
heterogeneity changes with time. The results of the correlation analysis indicate that the structure of the
upper soil layers is determined by the structure of the soil profile at the level of 10-50 cm of the
previous year.

As a result of technozems spatio-temporal dynamics of a impedance research the data confirming a
hypothesis about ecomorphes existence as over horizons morphological soil formations have been
obtained. Ecomorphes approach for studying of a technozems morphological structure have been
proposed. Comparative characteristics of ecomorphes from various technozems types have been given.
The obtained results solves a prob-lem of combination of the higher and lowest levels in hierarchical
system of the soils organisation as natural body that raises efficiency of the analysis of relations of
morphological elements as a basis of detailed reconstruc-tion of recultivation processes, soils formation,
studying of their regimes and functions.
Key words: soils impedance, pedozems, recultivation, soils composition, ecomorphes

BCTYII

VY nporieci BUI0OYTKY KOPUCHUX KOTAIUH BIAKPUTAM CIOCOOOM TOCTIHHO 3aiiMarOThCSl BCE HOBI
TUIOII CUTBCHKOTOCIIOAPCHKUX YTi/lb, 1, BIAMOBIHO, 3pOCTAIOTH IUIONI MOPYIIEHUX 3eMelb. Taki
3eMIll MIPUUHATO HA3WBATH TexHOreHHUMH NaHmmadtamu [1-4]. Ha kinerns 2009 poky mioria
MOpYIIEHUX 3eMelb B YKpaiHi ckimana 156,7 Tuc. ra, BimmpanboBaHux — 51,5 tuc.ra. Temmnu
MOPYILIEHHS 3eMelib 3a ocTaHH1 10 poKiB MPaKTUYHO cTaOLII3yBaUCS 1 HE IEPEBUILYIOTH 2 THUC. Ta
Ha pik. OnHak oOcsiru peKy/nbTHBALll TEXHOTEHHUX JAaHAMA(TIB y MOPIBHAHHI 3 MOPYIIEHHSIM
3eMelb CKOPOTHITUCS OUTBII HIK Yy 2 pa3u, a MOPiuHi TEMITH BiIHOBIECHHS MOPYLIEHUX TEPUTOPIH
sumswncs B 4,1 pasy [S]. TIpobGnema pekynbTHBaIli Ta TMOBEPHEHHS B HapOIHOTOCIOAAPCHKE
BUKOPHCTaHHS TMOPYIIEHUX 3€Melb CTa€ MEpLUIOYEepProBUM  CUIBCHKOTOCIIONAPCHKUM — Ta
€KOJIOTIYHUM 3aBJaHHSAM B KpaiHi. Bupinryerbcs 1€ 3aBIaHHs 3/1HCHEHHSM KOMILIEKCY PI3HHUX
3aXO0/1iB, OJJHUM 3 SKMX € BUKOPHUCTAHHS TEXHOJIOTli PeKyJIbTHBaLlii 32 JOMOMOTol (hOpMyBaHHS
TaKk 3BaHMX HACUIHHUX IPYHTIB 13 BIJICUIIAHHSM Ha CIJITAHOBAaHY IMOBEPXHIO BIJIBATIB POJIOYOTO
mapy. Lli HacumHi TIpyHTH (BiINOBIAHO A0 Kiacudikaiii) BiAHOCATH A0 THITY TEXHO3EMIB
rymycoakymyiastuBHuX [6]. 3a kmacudikamiero JI.B. ETepeBcbkoi Taki IpyHTH Ha3HBaIOTh
nenozemami [4]. Hespaxkaroun Ha psin myOmiKalliid, NPUCBSYEHUX IIMM IPYHTaM, iXHi BIACTUBOCTI,
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POKUMHU 1 eKoJIoTTuHI GYHKIIT MasoBUBUEHI [S]. I3 i€l mpuurHM exosoriuHa e()eKTHBHICTh TaKOl
TEXHOJIOTIT ~ PeKYJIbTHBAIll 3AJIMIIAETHCS  HEOI[IHEHOKW. Bimomi BHMagku  BUHUKHEHHS
HECTIPUATIIMBUX EKOJIOTTYHHMX 1 TOCHOAAPCHKUX HACIIJKIB, IO MPOSBMIIKCS Micas (HOpMYyBaHHS
TexHo3eMiB [2]. YV 3B’SA3Ky 3 HUM JOCTIKEHHS IPOLECIB, IO BiIOYBAIOTHCA B TEXHO3EMaXx
MPOTSATOM YCiX IMKIIIB iX CTBOPSHHS Ta PO3BHUTKY, € JIOCHTh BAXKIIUBUM 3a[aHHSIM.

HeomHopiHuii mpocTopoBHid pO3MOALT CKIIaMy i BIaCTHBOCTEH I'PYHTIB — SIBUIIIE, 1110 BUSBIISIETHCS
NOBCIOJHO [7-11]. BoHO wikaBe sIK TPUPOIHE SBUIIE, OCKUIBKH JIa€ MOJMIIUBICTH CYAUTH IIPO
TCHE3UC IPYHTIB Ta POJIb (PAKTOPIB IPYHTOYTBOPEHHS, IMPOBOJUTH MOHITOPUHT, OyTyBaTH KapTh
IPYHTOBOTO TOKpUBY. HeomHOPINHICTh IPYHTOBHUX BIACTUBOCTEH € HE TUIBKUA DPE3yJIbTaTOM
(yHKITIOHYBaHHS 010T€01IeH03Y, a 1 HEOIMIHHOK YMOBOIO HOT0 HOPMAIBHOTO (PYHKITIOHYBaHHS 1
criikocti. Came HEOAHOPIAHICTh IPYHTOBOTO MOKPHBY Oararo B 4OMY BH3HA4Ya€e HasBHICTh
pPI3HOMaHITHUX €KOJIOTIYHMX HIII, a THM CaMUM — 1 PI3HOMAHITTSA >XUBUX OPraHi3MiB, IO
HacensitoTh  Oloreonenos [11]. Ha aymky E.A. JIMutpieBa, B KIIMakCHHX IPHPOJHUX
0ioreoreHo3ax i THUX, 10 HAONMXKAIOThCA 10 HHX, NMEBHUH XapakTep HEOTHOPIIHOCTI IPYHTIB 1
IPYHTOBOTO ITOKPUBY € TX HEBiJ]'€MHOIO MIPHHAICKHICTIO, 10 BiAPI3HAETHCS HE MEHIIOO, SKIIO HE
OUTBIIONO, CTIKICTIO, HIXK O10TUYHMIA KOMIIOHEHT O10r€0IIeHO3Y.

HeomHopinHICTB SIK BIACTUBICTh 00’ €KTa Mae SIKICHUH 1 KUIbKICHUN XapakTep, a, OTKe, Moxke OyTu
BUMIpSIHA TIPUIATHUMU JUTSI IIHOTO TIOKa3HUKaMu. [Ipyu BUBYEHHI (POHOBOI HEOIHOPITHOCTI TaKHU
MOKA3HUK TMOBUHEH MaTW IHTErpajibHUil XapakTep 1 BiOOpa)xkaTh KOHKPETHI €KOJIOTiYHI YMOBH,
1110 BU3HAYAIOTh POAIOYICTh IPYHTY. BiIoBifHUM TOKa3HUKOM € TBEpIicTh IpyHTY [9, 12, 13]. I 11
aOCOJTFOTHI BEJTMYMHM, 1 XapaKTep iX 3MIHH SBIIIOTh COOOI0 BaXIIMBHKA €KOJIOTIYHUN (HaKTOp, 1110
BIUIMBAa€ Ha 0ararcTBO POCIMHHOCTI B 0lOreoneHo3i i BHIOBHH CKJIaJ 1 PO3MOALT IPYHTOBUX
TBapuH [12-15]. Mera AOCTIKEHHS — BCTAHOBJIEHHS XapakTepy MPOCTOPOBOI 1 THMYACOBOI
HEOHOPITHOCTI Me103eMY 32 MOKa3HUKAaMH TBEPAOCTI IPYHTY.

MATEPIAJIM TA METOAU JOCJIUKEHHSA

30ip maTtepiany npoBoguBcs B uepBHI 2012 p. 1 B uepBH1 2013 p. Ha IIISHII pPeKyIbTUBAL]
Hikonosnbcbkoro maprasieBopyaHoro 6aceiiny B M. Opmxkonikinze. Ha3By rpyHTy HazmaHo 3a
JL.B. €tepeBchkoro i3 cmiBaBT. [4]. JlocmigHuii TONIrOH SBJIsSE COOOIO PETYISIpHY CITKY 3
po3MipoM ocepelkiB — 3M 1 CKiIagaerbcs 3 7 TpaHcekT mo 15 mpo6. BinmoinHo po3mip
MOJIITOHY CTaHOBUTH 42 Mx18 M.

BumiproBaHHsI TBepJOCTI I'PYHTIB NMPOBOJUTHCS B MOJBOBUX YMOBaX 3a JIOIOMOIOI0 PYYHOTO
neHerpomerpa Eijkelkamp na rmmbuny mo 50 cMm 3 iHTepBanoM 5 cM. OCHOBHOIO POOOYOIO
YaCTUHOIO TBEPJOMIipa € IUTYH)Kep, 0 HarBUHUYEHUIN HA HIDKHIM KIHELb IITOKA. 3a JOTOMOT 00
PYKOSITKM BiH 3aIITOBXYETHCS B JOCHIDKEHUI IPYHT Kpi3b MPYXKHUHY, 110 BUMIPIOE MOKAa3HHUK.
[Mpu 1pOMy MpyXKHWHA CTHCKAETHCS MPOIOPIIMHO BenuuuHi omnopy nedopmarii rpynty [16].
Cepenns nmoxuOka pe3ynbTaTiB BUMIpIOBaHb Npuiany ckiamae = 8§%. BuMipioBaHHsS TBEpAOCTI
IPYHTY 3p00JieHI KOHYCOM TIOTIEPEYHOTO TIepepizy 2 cM? B KOXKHOMY OCEPE/IKY TOJIIrOHY.

PE3YJIbTATH TA IX OGITOBOPEHHS

VY pe3ynbTaTi AOCHIUKEHHS TBEPAOCTI MEA03eMy OTpUMaHi Taki JaHi: cepeqHl 3HA4YeHHS
TBEPAOCTI 30LIBIIYIOTECSA 3 MIMOWHOIO 1 JOcATar0Th 3Ha4eHb 6,95 +£0,31 MIla y 2012 pomi i
6,34 + 0,24 MIla B 2013 pomi Ha piBHi 50 cMm yriu0 Big moBepxHi (Tadm. 1). 3aramom, cepenHi
MOKa3HUKH TBepAOCTI IpyHTY y 2012 poui Bumii, Hix B 2013 pori, 110, HalliMOBIpHIIIE MOXKHA
MOSICHUTH PI3HHUIICI0 B KUIBKOCTI OMNAMiB: TBEPIICTh IPYHTY, HacamIepen, 3aleKuTh BiX
Bosiorocti. Koedimientn Bapiamuii konuBaroThesi B Mexax 28,77-34,65% y manux 2012 poky 1
28,70 — 36,98% y nanux 2013 poky. Bapiaris 3ymoBieHa Ji€0 pi3HUX (aKTOPiB Ha PO3BUTOK
OKPEMHUX OJMHHUIb CYKyHHOCTI. UMM pI3HOMaHITHIIII YMOBHM, TUM Oulbla Horo Bapialis.
Haii0inpiry BapiaTUBHICTh Y JAOCHIPKEHHI MalOTh MOKA3HUKU TBEPAOCTI MeJ03eMy, OTpHUMaHi
B moBepxHeBoMy tmapi (0-5cm) 1 mapax, Hwxkumx Big moBepxHi (30-50cm ) B oOumBa
eKCTIIEpUMEHTANIbHI POKU.
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Tabmuist 1 — OnMCcOBiI CTATUCTUKUA TBEPIOCTI IPYHTY

2012 p. 2013 p.
TBepﬂéCTIf Cepenne + | Jloipuuii inTepBa Cepenne + | JloBipumii iHTepBai
Ha TIHOUHI,
o cr. moxXuoKa CV.% cT. MOXMOKa CV.%
(BimxumeH- | _g5o4 +95% (BimxuieH- | _g5u +95%
HSA) HST)
0-5 3,01+0,12 2,78 3,25 31,86 | 2,20+0,09 2,02 2,37 33,96

5-10 4,16+0,13 3,86 4,46 28,77 | 3,55+0,13 3,28 3,81 29,80

10-15 4,95+0,18 4,59 5,32 30,64 | 4,27+0,16 3,95 4,58 29,88

15-20 5,17£0,21 4,77 5,58 32,79 | 4,68+0,18 4,32 5,02 31,12

20-25 5,52+0,22 5,07 5,96 34,13 | 4,74+0,17 4,41 5,07 28,70

25-30 5,69+0,23 5,22 6,15 34,12 5,1740,21 4,75 5,57 32,22

30-35 5,95+0,25 5,46 6,44 33,42 | 5,69+0,25 5,20 6,17 37,50

35-40 6,24+0,27 5,70 6,77 33,73 | 5,92+0,25 5,43 6,41 36,55

40-45 6,60+0,29 6,01 7,18 34,65 6,07+0,25 5,56 6,57 36,98

45-50 6,95+0,31 6,33 7,58 34,09 6,34+0,24 5,85 6,81 33,83

Jlis  BU3HAYEHHSA B3a€MOPO3TaIIlyBAHHS MOKA3HUKIB TBEPIOCTI TIPYHTY 3aCTOCOBAHHIA
reOCTATUCTHYHUHN aHaTi3. BiH MponoHye psj MeXaHi3MiB, IO BPaXOBYIOTh IIPOCTOPOBI 3aKOHU
PO3MOJIITy OTPUMAHUX JTaHHUX, OMUCYE MPOCTOPOBI MOJENI 1 Ja€ MOKJIMBICTH 1HTEPIOIIOBATU
3HAYEHHS JJIS MICIlb, Y AKUX HE MPOBOJAWIIKCS BUMiproBaHHs. JlomoMiXHI JaHi, Taki SK HArrer-
edeKT, mopir, pajaiyc BIUIMBY, JOTIOBHIOIOTh OCHOBHI 3MiHHI 1 JJO3BOJISIFOTh CTBOPIOBATH MOJE1
iHTepmossLii (Tabs. 2).

Tabnuus 2 — ['eocraTucTUYHI MapaMeTpu TBEPAOCTI IPYHTY

Teepmicth 2012 p 2013 p
Ha [THOKH, SDL, Paniyc SDL, Paniyc
M Co G| Gty % | BIUIUBY, M Co G| Gty % | BILIMBY, M
0-5 001 | 145 | 146 | 0,68 3,00 0,01 | 081 | 0,82 | 1,22 4,67

5-10 001 | 240 | 241 | 041 4,00 1,00 | 0,75 | 1,75 | 57,14 4,85
10-15 001 | 380 | 381 | 0,26 3,51 1,44 | 1,12 | 2,56 | 56,25 3,88
15-20 001 | 480 | 481 | 0,21 4,30 1,00 | 2,30 | 3,30 | 30,30 3,80
20-25 3,00 | 2,60 | 5,60 | 53,57 4,50 1.20 | 1,70 | 2,90 | 41,38 5,78
25-30 3,15 | 1,15 | 4,30 | 73,26 5,60 2,00 | 2,65 | 4,65 | 43,01 4,66
30-35 3,50 | 3,40 | 6,90 | 50,72 4,12 2,88 | 4,20 | 7,08 | 40,68 7,88
35-40 3,60 | 445 | 8,05 | 44,72 5,00 2,81 | 3,89 | 6,70 | 41,94 7,85
40-45 3,40 | 5,89 | 9,29 | 36,60 4,56 3,00 | 3,80 | 6,80 | 44,12 8,30
45-50 5,60 | 5,23 | 10,83 | 51,71 5,86 198 | 430 | 6,28 | 31,53 7,50

IMpumitka: Cy — Harret-edext, C; - nopir, Cy + C; — gactkoBuit nopir, SDL — piBeHb MPOCTOPOBOI 3aJEKHOCTI
(spatial dependence level) (100 * CO / (CO + C1))
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Harrer-epekT  BimoOpaxkae HENPOCTOPOBY KOMIIOHEHTY MiHIMBOCTI  o3Haku. Moro
CHIBBIIHOIIEHHS 3 MOKA3HUKOM «IIOPIr» JT03BOJISIE OI[IHUTH PiBEHb MPOCTOPOBOI 3aJIEKHOCTI 3a
npoctopoBuM BigHomeHHsM SDL. Yum Hmwkde 3HadeHHs SDL, THUM BHINE OIIHIOETHCS
POCTOPOBA 3ANISKHICTD [17]. 3riHO 3 pe3yibTaTaMu HAIIMX TOCITIHKEHb, TOKa3HUKH TBEPIOCTI
nemo3emy, 1o 3i0pani y 2012 poti, MatoTh BUCOKHI CTYIiHb IPOCTOPOBOI 3AJIEKHOCTI B IIapax
0-20 cm Bix moBepxHi; HUK4YE 20 CM CTYyHiHb MPOCTOPOBOI 3aJIEKHOCTI JAaHUX 3MCHIIYETHCS 1
XapaKTepU3yeThCs K MOMipHA. AHai3 naHux, 3i0panux y 2013 pori, mokasas, 1[0 BUCOKUM
CTYIIEHEM IPOCTOPOBOI 3aJIEKHOCTI XapaKTEPU3YIOThCS MOKA3HUKU TBEPIOCTI MOBEPXHEBOTO
mapy (0-5 cMm) mego3zemMy; 1i TBEPAOCTI IPYHTY B HIDKYEPO3TALIOBAHUX IIApaX, MAIOTh IOMIpHY
MPOCTOPOBY 3aekHICTh. OTKe, TBEPIICTh BEPXHHOT'O IMIAPY TIPYHTY BOJIOMIE HAWOUIBIIAM
CTYIEHEM TIPOCTOPOBOI 3alie)KHOCTI 1 BHCOKOIO BapiaTHBHicTIO. HalliMoBipHimie, 1e
MOSICHIOETHCSI HAHOUIBIII IHTCHCHBHUM BIUIMBOM (DaKTOpPIB IPYHTOYTBOPEHHS Ha MOBEPXHEBUI
map. Cepex HHMX MOXHAa Ha3BaTh (hakTopu OiOreHHOi (POCIMHHICTB, TBApUHHHUH CBIT), i1
abioreHHoi mpupoau (KJIiMar, aHTPONOTCHHHUM BIUIMB), SKi MEPETBOPIOIOTH JIITOTCHHI MacH B
IpyHT. BHCOKi 3HaueHHs KoeQilieHTa Bapiamii B HI)KHIX BHBYCHUX IIapax Ha TJIi MOMIpHOI
MIPOCTOPOBOI 3aJICKHOCTI JaHHUX, HAaHIMOBIpHIIIE, 3yMOBIJICHI BUIaJKaMH MOTPAIUISIHHS KOHYcCa
TBEpJIOMipa Ha BEJIMKI TBEP/Ii arperarTy.

JIOCTOBIpHa  MPOCTOpPOBA  3aJEXKHICTh  OTPUMAHMX  3MIHHUX  IPUIYCKAaE  HAasBHICTb
HEOJHOPITHOCTI TPYHTOBOT'O TIOKPUBY BUBYEHOT JIIJISTHKY 32 03HAKOIO TBepaocTi. Lle o3Hauae, o
HaBKOJIO OYy/b-AKOi J0BUIBHOT BEPTUKAJIBLHOI 0CI MOXe OyTH OKpecieHa 00JIacTh, y MEXax sKOi
CIIOCTEpITaeThCsl B3a€EMHMUU BIUIMB IPYHTOBHX Mac, IO Bexe 10 audepeHIiamii mpoueciB
NIEPETBOPEHHS 1 MEPEeMILIeHHs PEYOBUH 1 BUHMKHEHHS HEOJIHOPIAHOCTI i BiIacTuBocTed. Yum
OmK4Ye OfHA BiJl OHOI 3HAXOIATHCS JOCIIIKYBaHI IPYHTOBI MacH, TUM CHJIBHIIIMM MOBHHEH
OyTH 1X B3a€MHHMI BIUTUB. I3 BifmaneHHsIM B3aeMois ciabliiae, OCKUIBKH 11 3ariymiae BILUIMB Mac,
po3TamoBaHuX Onmxde. ['eocTaTHCTUYHUI aHAali3 TO3BOJISIE BU3HAUMTH BiICTaHi, Y MEXax SIKUX
BifOyBaeThCs Taka B3aeMmogis. Lleif IOKA3HUK HA3MBAECTHCA PajliycoM BILIMBY. Moro Benuumna
Bapiloe MO IIapax 1 IOKa3zye cepefHl JiHIMHI po3Mipu MOPQOJOTIYHUX CTPYKTYp, SIKI €
eleMeHTaMu HeogHopigHocTi. Jani 2012 p. 1eMOHCTPYIOTh Bapiallito IIbOro rnokasHuka Bif 3,00
1o 5,86 m, nani 2013 poxy — Big 3,88 o 8,30 M. I3 mornubieHHSIM TPOCTEKYEThCS TEHACHITIS
30UIblIeHHS  padiyca BumMBy. KaprorpadyBaHHS Jae€  MOXJIMBICTH HAOYHO  YSIBUTH
HEOJIHOPIJIHICTh IPYHTY 3a JONOMOTOI0 30UIbIIEHHS 1HTEHCHBHOCTI KOJIbOPY BIJAINOBIIHO /0
3MiHH JIOCTIKYBaHOT 03HakH (puc. 1).

Ha kaprax, mpencraBieHux Ha puc. 1, AaHi TBEpIOCTI MEN03€MYy PO3MOJUIEHI HEBUIAAKOBO:
TeMHI 00]acTi, M0 MO3HAYarOTh MICIs MiJBUIIEHOI TBEPIAOCTI, 3JMBAIOYHCh, YTBOPIOIOTH
[I03arOPU30HTHI CTPYKTYPU OBAJIBHOI 1 1OBracToi popmMu. BoHM po3TaioByroThCsl B IPYHTOBOMY
MaTepiajli MEHIIOI TBEpJAOCTi, SKUH Ha PHCYHKY IO3HAUE€HUI OUIBII CBITIUM KOJILOPOM.
Y TpuBMMIpHOMY TIPOCTOpPI KOXHA 3 HHUX SBJIs€ COOOI0 TOB’s3aHy 00JIacTh BCEpeauHI
IPYHTOBOTO NPOCTOPY, L0 PO3IIUPIOETHC JOHU3Y (1€ MIATBEPIXKYIOTh 3MIHU pajiiyca BIUIUBY 3
rMOWHOI0), OOMEXKEHY 3 yciX OOKIB TPaJiEHTHOIO MEXKEI. 3a THIOJOTIEI0 TPYHTOBHX MEX
rpajiieHTHa MeXa — 1€ MOBepXHs (JIiHis, TOUKa), IPH NEepexol yepe3 Ky I'paJi€eHT BIACTUBOCTI
poOuTHCS BIAMIHHUM Bija HYJs a00 HaOyBae HallOUIBIIOro 3HaYEHHS (MAKCHUMAaJbHO I'pal€HTHA
meka) [11]. Y apyromy BHUMaaky — e MOBEpXHs, Ha sIKiif 03HaKa HAMOUIBII MIBUIKO 3MIHIOETHCS
IIPH TIePeXOo/Ii BiJl OJHOTO PiBHSA 70 1HIIOro. OOroBoproBaHi Mex1 OyJIu BCTAaHOBJIEHI HA MiJICTaBl
MOBEJIHKM B IIbOMY IPOCTOPi1 BIACTUBOCTI IPYHTY IO TBEPJOCTI, a 1I€ 03HAYaE, 110 332 CBOEIO
CYTTIO Il TPYHTOBAa Me€Xa € MeXel CyOcTaHTHBHOIO. He3MiHHICTh KpUTEpiiB NpPOBEACHHS
KOPJIOHIB JIa€ MOXJIMBICTh BBaXKaTH, II0 BOHM TIOB’S3aHI 3 OpraHi3alli€l0 I'PyHTOBOrO Tija i
00’€KTUBHO B100paXkaroTh 0COOIMBOCTI 11€T Mexki. OCTaHHE MIIKPECIIOE PEAbHICTh ICHYBaHHS
BUSIBJICHUX IPYHTOBUX MOP(OEIEMEHTIB.
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Puc. 1. Kapt mpocTopoBoro po3mnoiity Moka3HUKIB TBepocTi Ho mapax y 201212013 pp.
[Mpumitka. 0-5, ..., 45-50 cM — BicTanb BiJ MOBEpPXHIi BIIIHO IPYHTY

AHani3ylo4l THUMYacoBi 3MiHM OYJOBH I€JO3€MYy, MOXKHA 3a3HAYUTH, IO CTIHKUMHU € Mipa
Bapiallii BIACTUBOCTI 1 3arajbHi 3aKOHOMIPHOCTI iX MPOCTOPOBOT MOBEIIHKH, aje He Tororpadis
PO3MIIICHHSI €JIeMEHTIB HEOJHOPIIHOCTI, SIKa B Yaci OUIBIIOI YK MEHIIOK MipO0 3MIHIOETHCS.
Ha puc. 1 BuaHo, 1110 300pakeHHs OJHUX 1 THX CAMHX IIAPiB y pi3HI POKU HE MOBTOPIOIOTH OJIUH
OJTHOTO, a B JIESKMX BHUIMAJKaX HaBiTh MPOTWIIEKHI: MICIs, Y SKMX CHOCTepiraiacs IiJBUIIEHA
TBEPJICTh TPYHTY, HACTYIMHOTO POKY CTAIOTh OIBII M SIKMMH, HDK TPYHT MPOCTOPY, IO IX
OTOUYE.

JInst KiTbKICHOTO OMHUCY MIpH CXOXKOCTI - BIIMIHHOCTI HaMH OyB TPOBEIECHUM KOPEISAIiHHUN
aHaJIi3 PO3MO/iTY TOKa3HUKIB TBEPIOCTI IPYHTOBHX IIAPIB 32 JIBA POKU JOCTIKEHHS (Tadu. 3).
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Tabmus 3 — Koedimientu xopensii [lipcona tBepaocti negozemy y 2012 1 2013 pp.

2013

Pora 1 2 3 4 5 6 7 8 9 10
1 0,04 0,02 0,00 0,08 -0,05 -0,09 -0,03 0,05 0,01 -0,03
2 0,19 0,13 0,05 0,17 0,09 0,02 0,11 0,13 0,01 0,00
3 0,24 0,20 0,07 0,18 0,06 0,09 0,15 0,11 0,05 0,02
4 0,24 0,17 0,00 0,09 -0,06 0,00 0,12 0,06 0,01 -0,02

N 5 0,33 0,25 0,04 0,10 -0,05 0,01 0,10 0,08 0,06 0,02

o

N6 0,25 0,14 -0,04 0,05 -0,09 -0,02 0,10 0,12 0,07 0,06
7 0,33 0,16 0,00 0,10 -0,03 -0,01 0,11 0,10 0,07 0,06
8 0,34 0,16 0,02 0,08 -0,02 -0,02 0,09 0,06 0,05 0,05
9 0,32 0,16 0,04 0,10 0,01 0,01 0,12 0,07 0,05 0,04
10| 0,35 0,18 0,05 0,10 0,01 0,02 0,10 0,06 0,05 0,04

Mpumitka: 1, ..., 10 — tBepaicte rpynty Ha rambuni 0-5, ..., 45-50 cm. HamixupHuM BuaiieH! 3HawyIi

koedimientu p < 0,05.

Jani, HaBenmeHi B TaOuuii 3, AEMOHCTPYIOTh INEBHUN MOPSNOK. JOCTOBipHWI MO3UTHBHUI
KOpEISALIMHUN 3B’S30K CIOCTEPIraeThCs MK PO3MOAUIOM JIOCHIIKYBaHOI O3HAaKH JaHHUX
tBepaocti mapy 0-5cm, orpumanux y 2013 p., 3 po3noxizom TBepaocti mapiB 10-50 cm Bix
noBepxHi, BumipsHoi y 2012 p. (p <0,05). Po3nozin 3naveHs tBepaocti mapy 5-10 cm 2013 p.
BUSIBJISIE TO3UTUBHUN 3B 30K 3 pO3MONiIIOM 3HaueHb B mapax 10-15cm i 20-25cm 2012 p.
JIOCTOBIPHOCTI 3B 3Ky MIXK PO3IOALIOM JIOCIIIXKYBaHUX 3Ha4eHb y mapi 5-10 cMm BiJ moBepxHi
y 2013 p. 3 nanumu iHmMX mapis 3a 2012 p. He cnocTepiraeThesi, NPoTe KOe(IIEHTH KOPesLii
JOCUTH BUCOKI, 1110 MJAKPECIIIO€ TEHIEHIIII0 1O MO3UTUBHOI 3aJIeKHOCTI. [HakIIe kaxyuu, OyaoBa
BEepXHIX mapiB IpyHTY y 2013 p. nerepmiHoBaHO Oy/n0BOIO I'PYHTOBOro mpodiiaro Ha piBHI 10-
50 cM monepeaHbOro poky. Mu BBajkaeMo, L0 TOCEPEIHUKOM IIi€i 3a1eKHOCTI BUCTYIAE KUBA
KOMITOHEeHTa OioreorieHo3y. CTpyKTypyloud IPYHT 1 CTBOPIOIOYM HOro OynOoBYy B MOTOYHOMY
poLli, KOPEHEBI CUCTEMH POCIHH 1 MeJoTypOaliiiHa aKTUBHICTh IPYHTOBUX TBAPHH 3YMOBIIOE
MOp(oOriuHy OpraHizalil0 IOBEpPXHEBOrO IIapy HACTYMHOro poky. Takox JOri4Ho
MPUITYCTUTH, 110 Oy/10Ba MOBEPXHEBUX IMIAPiB IPYHTY (iX TPIIIMHYBATICTh, PO3TAIIYBaHHS OLIbII
MyXKUX MICIb, SKI BHM3HAUalOTh HANpPSIMOK IOTOKIB BOJIOTM BCEpPEAMHY IPYHTY 1 Micus
BKOPIHEHHSI POCIIMH), BIUIMBAaE Ha MOP(QOJOTriUHY OpraHi3alilo HH)KYe JIeXKauyoro IPYHTY B
oToyHOMYy pouii. Criyroun Iii JIOTili, BUABJIEHI MOP(OJIOTIUHI €JIEMEHTH OpraHi3allii IpyHTy
MaloTh €KOJIOTIYHUM XapakTep 1 MOXKYTh Ha3WUBAaTUCA IPYHTOBUMHU eKoMopgamu. [pyHTOBI
exoMop®u BHUSABJIECHI IPU BUBYEHHI TBEPAOCTI JEPHOBO-JIITOT€HHUX IPYHTIB Ha JiecaX, YEPBOHO-
Oypux 1 cipo-3eJeHHX TJIMHAX, a TAaKOXXK Ha YOPHO3eMi TUIIOBOMY, Ci1abo epojoBaHoMy. Bonu
MalTh po3MipH, (opmy, XapakTep B3a€MO3B’s3Ky. [Ipu BUBUEHHI pOJi TMO3arOpU30HTHHUX
IPYHTOBUX MOPGOCTPYKTYp B OpraHizaiii POCIHMHHOCTI JEpPHOBO-IITOTEHHUX IPYHTIB Ha
JIECOBU/IHUX CYTJIMHKAX BCTAHOBIICHHWI CKJIATHUH XapakTep B3a€MOJil POCIMHHOTO MOKPHUBY Ta
MopdoJoriuHoi oprasizaiii IpyHTy. BiH BUpaxaeTbCsl SIK pPe3ylbTaT «IOBIHX» B3a€MOJIIHN
MIPOCTOPOBUX TMATEPHIB, SIKI KUIBKICHO B10Opa)xaroThCsi B TEpPMIHAX TI'€OCTATHUCTUKU abo
KopeJssinii 3 MaTpuiero reorpadiyHux BiacTaHel. I'eHepaTOpoM IMX B3a€EMOAINA € POCIMHHUMN
MOKPUB, KW YHOPSAKY€E IPYHTOBE Tijo. CBOEI 4Eproro, CTPYKTYpPOBAHICTh IPYHTOBOTO Tisla
CTBOPIOE PI3HOMAHITHICTh €KOJIOTIYHOI HIIlll POCIMHHOTO CIIBTOBapUCTBA, B paMKax SKOT
NPOTIKAIOTh TUHAMIYHI TIepeOya0BU pocinHHOro mokpusy [20, 19].
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Hapani nocnimpkeHHI MU TUIAHYEMO MTPOBECTH YTOYHEHHS poOJii eKOMOP(]iuHOi OyJOBH IPYHTY K
HEBiI’EMHOTO KOMITOHEHTa IPUPOAHOrO OioreoneHo’y i HOro aHTPOMOreHHHX AaHaOTiB,
3’sicyBaHHs (PYHKIIOHAJIBHOI CYTHOCTI IPYHTOBHUX eKOMOp(® y (hOpMyBaHHI pOCTUHHOTO TIOKPHBY
1 yrpyrnoBaHb Ne0010HTIB.

BUCHOBKUA

1. Cepenni 3Ha4eHHS TBEPAOCTI 30UIBIIYIOTBCS 3 TJIMOMHOI 1 JOCSTAlOTh 3HAYCHBb
6,95+0,31-6,34 £ 0,24 MIla na piBai S50cm yrmO Bixm mnoBepxHi. Haiibinbmiorw
BapIaTUBHICTIO BOJIOAIIOTh IMOKA3HUKH TBEPAOCTI TEI03eMYy, OTPUMaHI B IOBEPXHEBOMY
mapi 1 mapax 30-50 cM HIK4Ye TTOBEPXHI.

2. 3a JOMOMOrOK TI'eOCTATHCTUYHOTO aHalli3y BCTAHOBJICHO, IO HAWOUIBIIY MPOCTOPOBY
3JICKHICTh Ma€ PO3MOJILI JAaHUX TBEPIOCTI OBEPXHEBHX IIapiB.

3. Ha ocHoBi momapoBoro kaprorpadyBaHHS BHSABICHI €JIEMEHTH HEOJHOPIAHOCTI, SKi
CTaHOBJIATH TOB’s3aHI 00JacTi BCEPEOUHI IPYHTOBOTO MPOCTOPY, OOMEXeHi 3 ycix OOKiB
CyOCTaHTHBHOI0O MEXeE. Y TpUBUMIPHOMY 300paK€HHI BOHH SBISIOTH  COOOIO
1103aropu30HTHI MOPQOJIOTIUHI eleMeHTH OyJOBH IPYHTY, 11O BOJOIIIOTH IIEBHUM PO3MIPOM
1 xoHpirypauieto. Tomorpadis po3MilIeHHS €JIEMEHTIB HEOJHOPIAHOCTI B OUIBIIOI YH
MEHIIIO0 MIPOIO 3MIHIOETHCS B Yaci.

4. bynoBa BepxHIX IIapiB Mefo3eMy JeTepMiHOBaHa OyAOBOIO IPYHTOBOTO MpOo(iI0 Ha PiBHI
10-50 cM nomepeaHbOTO POKY.
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HNI'MEHTOCHUHTE3YBAJIbHA AKTUBHICTb BAKTEPIAJIbHUX
TA APIK/I?KOBUX KJIITHUH 3A 11 BA’KKUX METAJIIB

Kpymneii K.C.

3anopizbKuii HAYiOHALHUL YHI8EpcUmen
69600, Yxpaina, 3anopixcoics, eyn. JKykoecvkoeo, 66

krupeyznu@gmail.com

KonmeHnTpariiiHi iHTEpBaIl MK BTPaTOIO IMITMEHTY Ta OJOKYBaHHSAM POCTY B APDKIKOBHX KIITHHAX
KonMBanucs B Mexax Bim 25 mo 90%. Jlns Gaktepiit Serratia marcescens MP-141 konmeHTparriiisi
IHTepBaJM Oy JIHIIE AT XJIOpUAY Ta cyiabdarty nuHKy — 16,7 Ta 20% , BianoigHo. JpiXIK0BI KIITHHH
BUSBWJINCS YYTIMBIIIUMH 3a OakTepiajbHi NIOM0 Mii HAa HUX OLUIBIIOI YACTHMHM BaXKKUX METAlliB
1 pearyBaiy BTPaTOIO MITMEHTY 3 MEHIIMX KOHIEHTpAIid METaliB, HiX NPOKapiOTHYHI KIITHHH, TOMY 1X
MOJKHA PEKOMCH/IyBaTH JJis OI0IHIMKAIlIl BaXKKAX METaliB y MOBKULI. [IpoTe iHauKaIlifo HITpaTy cpidia
Ta cynbpary MiAi [JOUUThHINIE TPOBOJUTH 3a JOMOMOTOK Oaktepiii S. marcescens MP-141
i Pseudomonas fluorescens var. pseudo-iodinum MP-11, a xmopuay Kaamil0o Ta IMHKY — 3
Bukopuctanusim Ps. fluorescens var. pseudo-iodinum MP-11.
Krouosi crosa: bakmepii, Opiswcodici, niemenmu, 8axicki memanu, OI0IHOUKAYIA.

Kpymeit K.C. [MMI'MEHTCHUHTE3UPVYIOIIAS AKTHUBHOCTb BAKTEPUAJIbHBIX
N APOXCOKEBBIX KIIETOK TIPU BO3JEVCTBUMN TSDKEJIBIX METAJUIOB / 3amopoxxcKuit
HaI[MOHAJILHBIN YHUBEpCHUTET, 69600, YkpanHa, r. 3anopoxse, yii. JKykoBckoro, 66

KoHIIeHTpallMOHHBIC MHTEPBAIbl MEXKIY MOTepeil MUIMEHTa U OJIOKUPOBAHUEM POCTA y JAPONIKEBBIX
KJIETOK Konebanuch B mpemenax ot 25 mo 90%. [dust Gakrepumit Serratia marcescens MP-141
KOHLICHTPAL[IOHHbIE HMHTEPBAJIBI OBUTM TOJBKO JJIsl XJIOpHJa W cyinbdara nuHka — 16,7 u 20%,
COOTBETCTBCHHO. J[POMOKEBbIC KJICTKH OKA3aJIUCh YYBCTBUTCIBHEE, YeM OaKTepHalbHbBIC, K BO3CHCTBUIO
OOJIBIIICH YaCTH HCCICAYSMBIX TSDKEIBIX METaUIOB W pPEarupoBaId MOTEpPEi MUTMEHTa W3 MEHBIIUX
KOHIICHTPAIlMil METaJIOB, YeM IMPOKAPHOTHYECKUE KIETKH, IMO3TOMY WX MOXHO PEKOMEHIOBAThH IS
OMOMHIUKAIINH TSDKEIBIX METAJUIOB B OKpYy)Karomiei cpene. VHankanuio HuTpaTa cepedpa u cynbdara
MeJu 1enecoobpa3Hee MPOBOAMTH C TMOMOINbI0 OakTtepuit S. marcescens MP-141 u Pseudomonas
fluorescens var. pseudo-iodinum MP-11, a xmopuga KajMusi W I[HMHKA — C KCHOJb30BAHUEM
Ps. fluorescens var. pseudo-iodinum MP-11.

Knouesvie cnosa: baxmepuu, Opodicoicu, nueMenmol, majceavle Memaiiivl, OUOUHOUKAYUSL.

Krupey K.S. PIGMENT-SYNTHESIZING ACTIVITY OF BACTERIAL AND YEASTS CELLS
UNDER THE INFLUENCE OF HEAVY METALS / Zaporizhzhya National University, 69600, Ukraine,
Zaporizhzhya, Zhukovsky str. 66

The usage of the pigment-synthesizing bacteria as bioindicators is a new and promising tendency.
Visual observation of the change of the pigment brightness under the influence of heavy metals
(HM) and other xenobiotics may serve as objective bioindicator of the environment pollution. Thus,
researches of the bacteria that we carried out aroused our interest to the research of the xenobiotics
influence on the pigment-synthesizing ability of the yeast. In the literature accessible for us is
mentioned only the fact that yeast have the ability to sorb HM, and there is little information about
the ability to change the pigment color in HM and other xenobiotics presence in the medium. As is
known, exceeding of the HM concentrations in nature has an adverse effect on the ecological state of
the environment, which may lead to the malfunction of physiological and biochemical processes
taking place in living organisms. And the surest and the most available methods of the anthropogenic
violations diagnosis are based on a number of microbiological characteristics, because among all the
representatives of the biota, microorganisms are the most sensitive to change of the medium.

Carotenoids, and especially B-carotene, act as antioxidants by reacting with active oxygen species
and as anti-carcinogenic agents. For effective carotenogenesis, of vital importance is the use of:
inexpensive alternative carbohydrate sources found in natural substrates, which typically are by-
products from various industries and tend to contaminate the environment; and strain-producers of
high carotenoid-synthesizing activity.

Thus, the aim of our study was to investigate the influence of HM on the carotenoid synthesis of the
yeasts Rhodotorula genus and to do a comparative analysis of influence of metals on prokaryotes and
yeasts cells.
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The object of the research was pigment-synthesizing yeast Rhodotorula genus and bacteria Serratia
marcescens, Pseudomonas aeruginosa. Solid nutrient medium was prepared on the base of the water
with certain metals concentrations. Nutrient medium without substances was used as a control. When
nutrient medium set congeal, 18-days cultures was seeded by solid lawn on it (0,2 ml per one Petri
dish). Suspension density was 107/ml. Yeasts and bacteria incubated in the thermostat. Results were
calculated on the 3d days of the cultivation. Visual observation and comparison of the experimental
samples with the control was carried out. For the calculation of the color intensity difference
between experimental and control samples, the Petri dishes with yeasts and bacteria colonies were
photographed, photos were loaded in the program Adobe Photoshop, indexes of the color model
channels (Lab), and then the difference of the pigment color intensity was calculated in the program
CIEDE 2000.

The results of the research showed that the yeasts Rhodotorula genus and bacteria react on certain
metal concentrations’ presence in the medium by the loss of pigment and by the growth delay.
Comparative analysis of influence of metals on prokaryotes and yeasts showed that yeasts cells more
expedient to use in bioindication researches, than prokaryotes (yeasts have almost for every metal a
concentration interval between the loss of pigment and blocking of growth and able to react the loss
of pigment from the less concentrations of metals).

The ability of microorganisms to loss the pigment in different concentrations of metals can be used in
bioindication researches.
Key words: bacteria, yeasts, pigments, heavy metals, bioindication.

BCTYII

31aTHICTh O YTBOPEHHS MITMEHTIB y MIKPOOpPraHi3MiB JeTepMiHOBaHA T€HETUYHO 1 TOMY MOXKe
BUKOPHCTOBYBATHCS SIK iIeHTU(IKaIIITHA O3HAKA.

[IpomuriosuH — OJAWH 13 KUIBKOX BTOPUHHHMX OaKTepialbHUX METa0OJITIB, IO MAarTh
HE3BUYAWHY  CTPYKTYpy, Y  SKIH  METOKCHOImpoOJbHUNA  (QparMeHT  BKJIIOYCHHU
y TUIIPOMETUIICHOBY CTPYKTYypy. PesynmpTaTu 0aratboX eKCIEPHUMEHTIB IOKa3yloTh, IO
MPOAMTIO3NH Ji€ K ayTOOKUCHEHHUH aKIEeNTop, THM CaMUM IiJITBEPIKYETHCS HOTO MOKIIHMBA
y4yacTb y AMXaHHI MIKpOOprasi3miB. B yTBopeHHI mpoaurio3uHy OepyThb y4acTb aMiHOKHMCIOTH.
[IpumnyckaroTh, 110 HAKOMUYEHHS aMIHOKHCIOT Yy CEPEIOBHUINI B TMEpioj] CTalioHapHOi ¢aszu
IPU3BOIUTH O OUTBLI IIBUAKOI MOSIBM JITHYHUX MporeciB. Lle mpumyieHHs MmiaTBepKye
CIIOCTEPEKEHHS, [0 IMTMEHTOBAHHWM INTaM Mae€ OLIbIN Mi3HIM aBTOJMITUYHUN TIpoleC, HIXK
0e3mirMeHTHUH. YTBOPEHHs MIrMEHTY B I[bOMY BHIAJKy MOXKHa PO3MNIAJATH SK aJalTHBHUHN
MPOLIEC, BUKJIMKAHUI 3MIHOKO (DI310JIOTIYHOIO CTAaHy KIITHMHU. [HIIA TOYka 30py BIJHOCHO
010JIOTIYHOTO 3HAUEHHS MIPWIAINIPUIMETEHOBUX TICMEHTIB 3aCHOBaHa Ha IX 3JaTHOCTI
MPUTHIYYBATH B JIaDOpAaTOPHUX YMOBax pICT MIKpoopraHi3MiB. Benukuii iHTepec CTaHOBUTH
CIIOCTEPEXKEHHS, 10 €K30T€HHUH MPOAWTIO3MH € TOTYXHHM CEHCHOLTI3aTOpOM il AESIKHX
Mikpooprani3mis [1, 2].

[Tionmanin, sKkWii BXOAWUTH A0 Kiacy (EeHa3WHOBHX IITMEHTIB, SBISE€ COOOI0  aHTHOIOTHK
OakTepiii Buay Pseudomonas aeruginosa; akTUBHHMN MPOTH BCIX T'PAMIIO3UTHUBHUX OakTepiil.
MexaHi3M YTBOpEeHHs (PEHA3MHOBOI'O KUIBIA MIONMAHIHY Bce 1€ HE 3’SICOBaHMU, Xod4a Iie
NMUTaHHs BUBYAIM KiJibka rpyn ydenux. Pauni gocmian Blackwood i Naish [3] Ha 3pocTarounx
KynbTypax Pseudomonas aeruginosa mokasaiu, 1o TJiIepuH abo TIOKCHALETOH € KpalluMu
MoTNepeTHIKAaMH, HIXK TIII0OK03a, aretat abo deninanadid. i gaHi 103BONSAIOTH MPUITYCTUTH, 11O
MIOLMAHIH CUHTE3YEThCA 3 MPOMIKHOI CHOIYKH, SKa MICTUTh TpU ByrjeneBi atoMu. OeHa3unu,
[0 CHHTE3YIOTHhCS OJHUM BHUJIOM, MOKYTh BIUIMBATH Ha 1HIII BUAW Ta iXHI TKAHUHH, TPUIOMY
el BIUIMB 3IIHCHIOETHCS PI3HUMH NUISIXaMd. BOHM oOnHI 3 Haiimepmux OakTepiaJbHUX
MPOJYKTIB, JUIsl AKMX Oyia moka3aHa aHTUOIOTMYHA aKTHBHICTh MPOTHU 1HIIUX MIKPOOPIaHi3MiB.
bakrepiocTaTn4Hi BIaCTUBOCTI 10/IMHIHY Ta MIOIMAHIHY ChOTOJIHI BUBUEHI JAeTalbHO. € naHi, 110
(beHa3uHM BOJIOIIOTh KaHIIEPOCTATHYHOIO aKTUBHICTIO [4].

[H110%0 TPYMOIO MIrMEHTIB MIKPOOPTaHi3MiB € KapOTHHOIAM, SKI HaJeXaTh JI0 TPYIH MPUPOTHUX
MIrMEHTIB, 3a0apBJICHUX Yy JKOBTHUM, MMOMapaH4YeBUN Ta 4YEepBOHUU KoJabopu. CrernudidHoro
O3HAKOI0 KApOTUHOIJIB € HAasBHICTh XpOMO(Opa, IO CKIAJAETHCS 13 HU3KH KOH IOTOBAaHUX
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MOJBIHHUX 3B’SI3KIB, KUIBKICTh SKHX BH3HAYa€ XapakTep 3a0apBieHHs MirMeHty. Bonu
CUHTE3YIOThCS pOCIIMHAMH, HAUTIPOCTIIIUMU, TprOaMu Ta OaKTEPisIMHU.

KaporuHoigam mnpuTamMaHHa aHTHOKCHIAHTHA, NPOTHUIYXJIMHHA Ta IMyHOCTHUMYJIIOBaIbHA
AKTHBHOCTI, a -KapOTHH € MPOBITAMIHOM XHPOPO3UYNHHOTO BiTaMiHy Ipynu A. 3 orjsay Ha Iie,
KapOTHHOIIM 3a3BUYail BAKOPUCTOBYIOTHCS Y BUPOOHUIITBI KOPMIB JIJIsl TBAPUHHUIITBA, XapUOBiit
Ta (apMamneBTUYHIA MPOMHCIOBOCTI, KOCMETOJOTIi sSIK MPUPOJIHI OapBHUKKM aboO Xap4doBi
no6asku [5-9].

Binomo, 1110 KapOoTHHOIH, SIKi BXOASATH JI0 CKJIaay BeretaTuBHUX KiiTuH Bacillus, MaroTs sxoBTE
3a0apBIICHHS, a MITMEHTHU CIIOp — MoMapaHueBe. Taka 3matHICTh Oaktepii poxy Bacillus moxe
OyTH BUKOpHCTaHa JjIsi cTBOpeHHs OioceHcopis [7, 10]. IIpore ciix 3a3Ha4MTH, IO MPOKAPIOTH
Ta OJHOKJITHHHI €yKapioTH € HalfMEHII BUBYCHHMHU 3 TOYKU 30pYy OpraHi3MiB-CHUTHAII3aTOpiB
3a0pynHeHb. Ha chOTOHI HOBMM HAmNpPSIMKOM JOCIHIDKEHb Yy OlOiHAMKAIll € BUKOPHUCTaHHS
MIrMEHTOCUHTE3YBaJIbHUX ~OakTepiii sk OioiHgukaropis [11]. MikpoopranisaMu Ha#OLIbII
YYTJIMBO PearyroTh Ha 3MIiHHM CKJIaJly CEpEOBHUIIA Ta 3/1aTHI IIBUJIKO OHOBIIIOBATH OioMacy, UM
MOSICHIOIOTHCSL TIEpPEeBary iX 3acTOCyBaHHS B OlOIHIAMKAIIHHUX TOCHipKeHHsX. OIHaK KIIiTHHA
MIPOKApIOT BiJIPI3HSAETHCS BiJl €yKapiOTUYHOI KIITHHU HE TUIBKMU BIACYTHICTIO siipa i 6araTbox
OPraHoiIB, aJie i CIPOIIEHHSM PO3MHOKCHHSI Ta OCOOJMBOCTSIMH IUXAHHS 1 XapuyBaHHS.

Tomy meTtoro Hamoi poboTH OyIo 3M1HCHUTH TOPIBHSJIBHUI aHal3 OMIrOAUNHAMIYHOT J1i BaXKKUX
MmetaniB (BM), ik ogHUX 13 HAWIPiOPITETHINNX KCEHOOIOTHKIB JOBKUJUISA, HA CHHTE3 MITMEHTY
MPOKAPIOTUYHUX 1 OAHOKIITUHHHUX €yKapiOTUYHUX OPTaHi3MiB.

MATEPIAJIM TA METOAU JOCJIKEHHA

Jpixmki poxy Rhodotorula kympTuBYBamu Ha TBepAOMY HOXHBHOMY cepenosuiini Cabypo
(baktepii — mHa MIIA). V po3riaBiieHi cepeloBHUINA IONEPeIHHO0 BHOCWIHM coili BM (y
NepepaxyHKy Ha KarioH). 3aciBaidi  MIKPOOPraHi3MM CYLUIIbHMM Ta30HOM  MeETOJIOM
Hpuranscekoro. IinpHICTE CcycrieH3ii cTaHOBUIA 10" ki/em®. KynbeTuByBaHHS MPOBOAWIN B
tepmocrari. JIpixmki Ta Gakrepii Serratia marcescens kyabTUBYBai 3a Temmeparypu 28-29 °c,
Pseudomonas aeruginosa —3a 37 °C.

OO6mik pe3ynbTaTiB 3aciBaHHs Oaktepiit Ha MIIA 3 mMeranamu NMpoBOAMIIM Bi3yaJabHO Ha 2 100y
KyabTHBYBaHHA (AQ’ — Ha 5 100Yy), ApikmKiB (Ta GakTepiit Ha cepenosunti MITA 3 cynabdarom i
XJIOPU/IOM Mifii) — Ha 3 100y KyJbTUBYBaHHsI, MOPIBHIOIOUM JOCII/IHI 3pa3ku 3 KoHTposeM. J{is
PO3paxyHKy Pi3HHII B IHTCHCHBHOCTI KOJbOPY mirMeHTy (OE) Mix MOCTIMHMMH dallkaMH Ta
KOHTPOJIEM JPIXK/KOBI KOJIOHIT ¢ororpadysanu, po3mimanu ¢ortorpadii B KOMI IOTEpHY
nporpamy Adobe Photoshop. TToTim Bu3Hava M MOKa3HUKHK KaHaTiB KOJIbOpoBoi moxeni (Lab) i
B nporpami CIEDE 2000 po3paxoByBaiu pi3HHIO B iHTEHCHBHOCTI KOJBOPY mirMeHty [12].
Cratuctuuny o0poOKy MPOBOAMIIN 3a JONOMOIOK KoM toTepHux mnporpam «Microsoft Office
Excel 2007» i «Statistica 10».

PE3YJIbTATH TA IX OGITOBOPEHHS

Cepen mirMeHTIB MOXKYTh 3yCTpiUaTHCS MPEJACTaBHUKU PI3HUX KJIACiB PEUOBHH: KApPOTHUHOIIH,
(eHa3uHOBI OapBHUKH, MIPOJIM, a3aXIHOHM, AHTOI[IaHW TOIO, SKI 37aTHI BUKOHYBaTH TEBHI
¢byHKuii B KiiTHHI (Tadm. 1).

JlocnixkeHHss TMoKas3anu, o KoHueHTpauiiHi iHTepBanu (KI) mix BTparoro mirMeHTy Ta
OJIOKYBaHHSIM POCTY MPOCTEKYBAIHMCA B APIKIKOBUX KIITUH 1 Oynu B Mexax Bix 25 10 90% .
s Gakrepiit S. marcescens KI Oynu ymme s xjmopuay Ta cyibdary muaky — 16,7 ta 20%,
BiMOBiHO (TaOu. 2). JIpiXIKOBI KIITHHUA BUSBWIMCS JIEIIO YYTIHMBIIIUMH 3a OakTepiayibHi
moa0 Jii Ha HUX OUIBINOT YacTUHU BaXKux MertaniB (Tabdin. 3). KonmeHnrtpamii, 3 SKHX
noynHanocss OJNOKyBaHHS cuHTe3y mirmeHty B Rh. aurantiaca Y-1193, Oyam nabararo
MEHIIMMHU, HIX y Oaktepiii S. marcescens MP-141 (mis Gixpomary Kamito, HITpaTy HIKEIO,
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XJIOpUAY KaaMmilo, XJOpUAY Mili, XJopuay Ta cyinbdary mueky B 3,5, 3, 2, 1,3, 1,25, 4 pa3u
MEHIIMMH, BiamoBiaHo). [IpoTe mns cynbdaTy Miai Ta HiTpaTy cpiOia, HaBMaKu, KOHIEHTpaIlli,
3 IKMX OJOKYBaBCsI CHHTE3 MIrMEHTIB, Oyinu HIKUuUMH y S. marcescens MP-141, Hix y IpixmIKiB
(y 2 ta 3 pa3u, BiJIITOBITHO).

Tabmuus 1 — XapakrepucTuka AeSKUX TPYII MIrMEHTIB MiKpPOOPTraHi3MiB

Bicnuk 3anopizbko2o nayionanvnozo ynieepcumemy

deHa3nHOBI
[TiponoBi moxiaHi MIrMEHTH .
O3nHaka p HoX1A . ) Kaporunoinu
(mpoauTio3uH) (monmaniH,
10IMHIH)
) denaszun-1,6- - . .
AMIHOKHCIIOTA ®iroin, ditodroin,
[TonepenHMKH CUHTE3Y . TUKapOOHOBA S
MIPOJIiH JIKOTIIH
KHCJIOTa
530-535 (y
KHCIUX
CMyrH MoTJIMHAHHS, HM posumnHax), 460- 400-600 280-550
470 (y Ty>)KHUX
yMOBax)
T, °C 28-30 37 28-30
pH 6a0_6a5 7;2 2'6
) Bitaminu (tiamin),
OnrumanibHi amionn SO.2 I'mroko03a, as3or,
YMOBH Peuosunm, | . oeneMeéll-Ifn docdop; Jist IPLKIKIB POIY
YTBOpEHHST | HEOOXinHi p MOXKHBHE Rhodotorula: riroxosa;
) . (Mg, Zn, Mn, Rb,
OITMEHTIB I Ca, Fe) CEpEeIOBHUIIIEC HA BYTJIENb Ta a30T (y
CUHTE3Y A ! OCHOBI crniBBigHOomeHH1 40:1)
s 4 aMIHOKHCIIOTH
MIrMEHTIB . . OypsIKOBOTO
(TminuH, anaHin BiBa
TOIIIO) ABapy
Po3unHHICTH y BOAI He po3unnHi Po3unnHI Hepo3zunnHi
I'pubu (Mucoraceae),
. TPLK K
Serratia
Buau (Sporobolomycetacea),
marcescens, .
[TpencraBHUKH . Pseudomonas, AKTHHOMILIETH
i Actinomyces .
TIPOJIYIICHTIB- coelicolor. Act Streptomyces, (Actinoplanaceae),
MIKpOOPTaHi3MiB . ’ ' Brevibacte-rium, HaWTpocTim
longisporum, Act. . h
. Nocardia (Dunaliellaceae),
Longispororu-ber
OaxTepii
(Micrococcaceae)
CtBOpIOIOTH bepyTs yuacts y
OKHCITFOBAJIbHO- dboTocunTe3I,
) . bepyth yuacth BIJJHOBHY 11a otoTpomi3mi, poro-
Bbionoriune 3HaueHHsS PYTh yHaCTh y A y napy. ¢ P ’ (b
JUXaHHI 3JIaTHY JI0 peTeIIii; BOJIOMIIOTh
nepenayi AHTHOKCHJIAHTHOIO
€JICKTPOHIB AKTHBHICTIO
MNel, 2016
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Tabmuist 2 — 3HaueHHsT KOHIEHTPAI[IHHOTO THTEPBAIY MiXK BTPATOIO IMTMEHTY Ta 1HT1O0yBaHHIM
POCTY B MIKPOOPTaHi3MiB ITi/l BIULTABOM Ba)KKUX METAJIiB

KynbTypu mirMeHTOCHHTE3yBaTbHIUX MIKPOOPTaHi3MiB
) Pseudomonas
Cori BaKKHX METaIiB Serratia Rhodotorula | ¢ rescens var Rhodotorula
marcescens MP- aurantiaca AT lutini
141 Y-1193 pseudo-iodinum | glutinis Y-1335
MP-11
Konnenrpariiiini iHTepBaiu Mix BTPaTOIO MIrMEHTY Ta OJIOKyBaHHSIM pocTy,%
K>Cr,07 -* - - 75
Ni(NO;),:6H,0 - 50 - -
CdCl, - 90 - 62,5
AgNO;3 - 25 - -
He
CuCl,2H,0 - 50 . 58,3
JOCITIKYBAJIA
CuSO, - 50 - -
ZnCl, 16,7 20 - -
ZnS0O, 20 33,3 - 37,5

[Ipumitka: -* — He crmocTepiraxocs KOHIICHTPAiHHOTO iHTEepBaITy.

Tabmuus 3 — TlopiBHsITPHA XapaKTEPUCTHUKA BIUIMBY BAXKKMX METANiB Ha MITMEHTOYTBOPEHHS
OakTepiil Ta IPLKIKIB

1 2 3 4
Comi BaxKHX Konuenrparris S. marcescens MP-141 Rh. aurantiaca Y-1193
MeTalliB Metay, Mr/m° p* [T** P IT
Kontpouib ++++ ++++ ++++ ++++
10 ++++ ++++ +++ +
20 ++++ +++ + -
K,Cr,0y 28 +++++ t: ) )
70 + - - -
80 - - - -
20 ++++ ++++ +++ ++
. 50 +++ +++ ++ -
Ni(NOs)z - 6H,0 70 +++ +++ + -
150 + - - -
4 ++++ +++ ++++ +++
7 +++ ++ +++ +++
10 +++ + ++ ++
20 ++ + ++ -
CdCl; 40 + - ++ -
60 - - ++ -
100 - - + .
200 - - + -
250 - - - -
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ITponosxenus Tabdi. 3

1 ++++ +++ ++++ ++++
5 + + ++++ ++++
7 + + ++++ ++++
10 + - ++++ +++
15 - - ++++ ++
AgNO;3 25 - - +4++ +
30 - - +++ -
40 - - + -
50 - - - -
55 - - - -
50 ++++ ++++ ++ ++
100 ++++ +++ ++ -
+ - ++ -
CuCl,2H,0 128 _ _ 4 _
200 - - + -
250 - - - -
80 +++ ++ ++++ ++++
100 + - ++++ ++++
150 - - +++ +
CuSO, 200 - - e+ -
300 - - ++ -
400 - - + -
450 - - - -
50 ++++ +++ ++++ +
100 +++ +++ ++ +
200 +++ ++ + -
ZnCl, 250 +++ - + -
300 +++ - - -
400 - - - -
50 ++++ ++++ ++++ +
100 ++++ ++++ + -
150 ++++ ++++ + -
ZnS0, 250 ++++ +++ - -
300 +++ ++ - -
400 +++ - - -
500 +++ - - -
ITpumiTka:
1.  *Pict: ++++ — cyminbHuid, +++ — nodpwuii, ++ — momipHuH, + — cnabkwmid, - — BiACYTHii.
2. **[lirMeHTOYTBOpEHHs: ++++ — iHTeHCHBHE, +++ — moOpe, ++ — momipre, + — ciabke, - — BiICYTHE,

+ — HasBHICTH IMIMEHTHUX Ta O€3MIrMEHTHUX KOJIOHIMN.

Po3paxyHOK pi3HHIII B IHTEHCHUBHOCTI KOJBOPY MITMEHTY II0OKa3aB, IO 3 IiJIBUIEHHSIM
KOHIIEHTpallii MeTalliB B cepeaoBuILi 3HaueHHs dE 30inpuryBanocs (tad:n. 4). Tak, Hanpukinam, 3a
KOHIeHTpauii xpomy 10 mr/mm° criocTepiraBcs CyLUIJIbHUN PICT POKEBO 3a0apBICHUX KOJIOHIHM
S. marcescens MP-141, dE nopiatoBana 4,0 ym. ox. [ToBHICTIO CHHTE3 MIrMEHTY OJIOKYBaBCs 3a
KOHIIEHTpAITii cr®* 70 MF/}1M3, tomy dE cknamana 18,6 ym. ox. Jpixkmki Rh. aurantiaca Y-1193
BUSBWIMCA B 3,5 pasy UyTIUBIIMMU BIJHOCHO [ii XpOMy Ha CHHTE3 HIrMEHTY, HIX
S. marcescens MP-14, 1 BTpauanu 3JaTHICTP HOTO CHHTE3yBaTH 3a KOHIICHTpAIlll MeTary
20 mr/nv®, dE Gyna 19,1 ym. ox.
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Tabmuus 4 — BrumMB KOHLEHTpPALiiHOTO psAy 10HIB MeETalliB Ha IHTEHCHUBHICTh KOJIbOPY
MIrMEHTY B MIKpOOpTraHi3MiB

1 2 3 4
Konnen- S. marcescens MP-141 Rh. aurantiaca Y-1193
Couti BOXKKHX Tparis
MeTalliB merany, | L a b dE L a b dE
MF/,[[M3
Kontpois 44 24 23 - 38 22 34 -
10 40 21 23 4,0+0,02 21 12 22 14,6+0,05
20 35 18 20 8,5+0,06 14 12 20 19,1+0,03
K,Cr,0; 30 33 14 21 11,3+0,9 - - - -
50 28 13 22 15, +0,2 - - - -
70 24 10 19 18,6+1,1 - - - -
20 39 20 22 | 5,0£0,001 | 25 13 20 12,3+0,6
. 50 33 19 19 8,8+0,05 18 11 17 17,4+0,02
Ni(NO3), -
6H,0 70 33 20 20 9,7+0,8 16 10 18 18,5+0,7

100 31 | 17 | 18 | 188+0,3 | 14 | 10 | 16 | 20,0+0,04
150 21 | 14 | 18 | 192+1,0 | - ; ] ]

4 35 15 20 9,5+0,05 35 15 16 9,0+0,03
7 30 13 20 13,6+1,2 33 14 14 10,7+0,7
10 28 11 18 15,6+0,07 31 12 11 | 13,1+0,001
cdcl, 20 26 10 16 17,2+0,2 22 11 11 17,1£0,2
40 23 9 14 19,5+0,05 20 10 12 17,84+0,9
60 - - - - 19 10 10 19,1+0,04
100 - - - - 19 9 8 20,0+0,3
200 - - - - 17 6 9 21,1 0,7
1 33 23 21 9,5+0,06 35 20 30 | 3,0+0,006
5 28 14 20 14,6+0,05 33 18 25 5,7+0,001
7 25 12 17 17,1£1,0 32 18 23 7,0+£0,005
AGNO; 10 22 9 16 20,1+0.4 30 16 23 | 8,240,007
15 - - - - 26 13 19 11,9+0,9
25 - - - - 18 9 17 17,8+0,3
30 - - - - 16 8 16 | 19,3+0,005
40 - - - - 15 8 14 20,3+0,02
[pumitka:

1. L, a, b— noxa3uuku kanamiB koapopoBoi mojerni CIE Lab.
2. dE - pi3HMIA B iHTCGHCHBHOCTI KOIbOPY MIDXK KOHTPOJEM 1 JOCHIIOM, pO3paxoBaHa 3a JOIOMOTOI0
koMt rorepHoi mporpamu CIEDE 2000.

Mlomo naii BM wna Ps. fluorescens var. pseudo-iodinum MP-11 Tta Rh. glutinis Y-1335,
HAWOUIBII YyTJIMBUMY BUSBUIIUCS OaKTepiaibHi KIITHHHU (Tadm. 5).
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Tabmuus 5 — TlopiBHsIIPHA XapaKTEPUCTUKA BIUIMBY BAXKKUX METANiB Ha MIrMEHTOYTBOPEHHS
oakrepiii Pseudomonas fluorescens var. pseudo-iodinum MP-11 Tta apixmkis Rhodotorula
glutinis Y-1335

1 2 3 4
. ) Ps. fluorescens var. pseudo- .
Comi Baxkux I<0HueHTpams[3 iodinum MP-11 Rh. glutinis Y-1335
METalliB MeTaIy, MI/aM
P I P I
Kontpoinb ++++ ++++ ++++ ++++
10 +++ +++ +++ -
20 +++ ++ + -
K,Cr,04 40 ++ + + -
60 + - - -
70 - - - -
40 +++ ++ +++ +
50 ++ ++ +++ +
. 75 ++ ++ + -
Ni(NO3),6H,0 100 ot N ) ]
150 + + - -
200 + - - -
10 +++ + ++++ ++++
20 ++ + ++++ ++++
40 + - +++ +++
50 - - +++ +++
Cdcl, 100 - - +++ +
300 - - o ]
500 - - + }
800 - - + }
5 +++ ++ ++++ ++++
10 + + ++++ +++
15 - - +++ +++
AgNO; 25 - - +++ +
35 - : i+ .
45 - - + +
55 - - - -
50 ++++ ++++
100 ++++ +++
200 . +++ +
CuCl,2H,0 250 He mocmimkyBanu et ]
600 + -
700 - -
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ITponosxenHs Tadi. 5

1 2 4
50 +++ ++ ++++ ++++
80 + + ++++ ++++

100 + - +4+++ ++++
400 - - +++ ++

CuSO, 500 - - +++ +
700 - - ++ +
1000 - - + +
1200 - - -
1500 - - - -
100 +++ ++ ++++ ++++
250 +++ + +4+++ +++

ZnCl, 400 ++ - +++ +
600 - - + -
700 - - - -
100 +++ +++ +++ +
150 +++ +++ + +

ZnS0O, 250 ++ + -
400 - - + ;
500 - - - -

[Ipumitka. YMOBHI MO3HAYCHHS TaKi X, K y Ta0xI. 3.

Konuentpauii BM, 3 sxux nounHanocs 1HTiOyBaHHsSI CHUHTE3y MITMEHTIB, OyId HUXYUMHU Y
Ps. fluorescens var. pseudo-iodinum MP-11 (y 7,5, 12 Ta 1,5 pa3y mis Xjiopuay KaJMito,
cynbhaTy Miji Ta XJOpHUIY IIHUHKY, BianoBigHo), Hix y Rh. glutinis Y-1335. Ocrannst kynbTypa
MpOsiBMJIa HAMOLIbIY YYTJIMBICT 32 Al 10HIB XpOMY, apIeHTYMY Ta HIKEJIO (3a KOHLEHTpalii
10, 55 Ta 75 mMr/am°, BimmoBimHO, CHHTE3 KapOTHHOIMIB MOBHICTIO OJyioKyBaBcs). CTiHKUMU
apixmxi Rh. glutinis Y-1335 BusiBuiucs mig BIDIMBOM KympyMmy (cyibdary), 3a KOHIEHTpaii
ioniB mini 1200 mMr/mam® Ha "amkax CrocTepiraBcs claOKuii pict 6e30apBHUX KOJIOHIH.

Rh. glutinis Y-1335 pearyBanu BTpaTOI KapOTHHOIMIB i3 MEHIINX KOHIIEHTPALiil (MOPIBHSIHO 3
BTpaTol0 (eHasuHoBux mirMeHtiB PSs. fluorescens var. pseudo-iodinum MP-11) Oixpomaty
Kajito Ta HiTpaty Hikemo (y 10 1 2,6 pa3y, BianosiaHo). Illogo cynbdary HuHKY, TO ApiIKIKi
BUSBHWINCS TaKOX UYTJIMBIIIUMU 3a OakrTepii, ane HITpar cpibia COPUYMHUB OLIBII TOKCHUYHY
niro Ha Ps. fluorescens var. pseudo-iodinum MP-11. OnironuHaMidHa Aist Kynpymy (XJIOpPHIY)
Ha Apibkmki Rh. aurantiaca Y-1193 (A) ta Rh. glutinis Y-1335 (b) npencrasiena Ha puc. 1.
lonn wmigi cnpuumHMIM OLTBIN TOKCHMYHMWKA BILUIMB Ha Jpixmki Rh. aurantiaca, moximso, e
MOB’S3aHO 3 THM, IO BOHH CHHTE3YIOTh MEHIIMHA CHEKTp KapOTHHOIAHWUX IITMEHTIB, SIKi
BUKOHYIOTh B KJIITHHI 3aXUCHY (YHKIIIO.

I3 mpoBeieHOro MOpiBHAIBLHOTO aHalli3y 00 BIUIMBY PI3HUX KOHIEHTpAIl METaliB Ha CUHTE3
MICMEHTIB MPOKApioT Ta OJHOKIITHHHUX €YKapioT MOXHa 3pOOMTH BHCHOBKH, IO JPDLKIKOBI
KJIITHHH TOIIIHHIIIE BUKOPUCTOBYBATH B O101HIUKAIIIHHUX JTOCTIHKCHHSIX.

[To-nepure, 1e MOB’A3aHO 3 TUM, IO JPDKIKI Maixke uid KokHOro metany mamu KI mix
BTPAaTOIO0 MIrMEHTY Ta OJOKyBaHHSAM pocTy. Ilo-mpyre, ApiXKpKi 34aTHI pearyBaTh BTPaTolO
MIrMEHTY 3 MEHIINX KOHIIEHTpALii MeTaliB, HiXK IPOKAPIOTHYHI KITITHHH.
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Rh. aurantiaca Y-1193 Rh. aurantiaca Y-1193
KOHTPOIb 100 mr/zn Cu??

M
4 4

Rh. glutinis Y-1335 Rh. glutinis Y-1335 Rh. glutinis Y-1335
KOHTPOJIL 100 mrinm® Cu 200 mr/am® Cu®~

Rh. aurantiaca Y-1193 Rh. aurantiaca Y-1193 Rh. glutinis-1335 Rh. glutinis Y-1335
200 mr/mv Cu?' 300 mMr/mye Cu* 250 mr/mv?® Cut 300 mr/am?® Cu*

\/

A b

Puc. 1. BB xynpymy (XJI0puy) Ha CHHTE3 KAPOTHHOIMIB APIKIHKOBUX KITITHH

[IpoTe iHnukamito HiTpaTy cpi®ia Ta cyiabpaTy MiJl AOLUIbHINIE NMPOBOAUTH 32 JONOMOTOKO
Oaktepiii 000X BHUAIB, a XJOPHAY KaJMil0 Ta IMHKY — 3 BukopucranHsMm PS. fluorescens
var. pseudo-iodinum MP-11.

OTxe, OTpUMaHI pPe3ylbTaTH CIOHYKAIOTh HAC TPOJOBKUTH IOCTI/DKEHHS MO0 BHUBUYCHHS
BIUIMBY KCEHOOIOTHKIB Ha CHHTE3 IIrMEHTY MIKpPOOPraHi3MiB 13 METOI0 IX 3aCTOCYBaHHS
B 0101HAMKAIHHUX JOCHIHPKEHHSX.

BHUCHOBKHA

1. KoHueHTpamiiiHi iHTepBaJIM MDK BTpPaToOl0 IIrMEHTYy Ta OJIOKYBaHHSM  pOCTY
MPOCTEXKYBAIKCS B JPIKIKOBUX KIITHH 1 KOJMBaluCsA B Mexax Big 25 mo 90% . [ns
Oakrtepiit S. marcescens MP-141 koHmeHTpaniiiHi iHTEpBaIM OyiIH JHIIE JUIS XJIOPUIY Ta
cynbdary uuHky — 16,7 Ta 20% , BiIMOBIIHO.

2. Po3paxyHOK pi3HHUIII B IHTEHCHUBHOCTI KOJBOPY MIrMEHTY IOKa3aB, IO 3 ITiIBUIICHHSIM
KOHIICHTpalii MeTaliB B cepenoBuili 3HaueHHs1 dE 36inmbinyBanocs. Tak, 3a KOHIEHTpaIii
XpoMy B cepemoBumi Cabypo 10 mr/am® crocrepiraBes CyLimbHHHA —PIiCT  POXKEBO
3abapBreHUX KomoHii S. marcescens MP-141, dE nopisaroBana 4,0 ym. on. [ToBHiCTIO cHHTE3
MITMEHTY OJIOKYBaBCsl 3a KOHIICHTpAIIil cr®* 70 Mr/JIM?’, tomy dE ckiagana 18,6 ym. ox.

3. JpiXMKOBI KIITHHH BUSBUIUCS UYTIMBIIIMME 3a OakTepianbHI MO0 Ail HA HUX OLIBIIOT
YaCTUHH BaKKHUX METANIB 1 pearyBajii BTPATOIO MIrMEHTY 3 MEHIINX KOHIIEHTPAIlill MeTaiB,
HDK TMPOKaplOTUYHI KIITHHH, TOMY iX MOXXHa pPEeKOMEHAYBaTH A OloiHAMKAalii BaKKHX
MetaniB y goBkuut. [IpoTte immmkarito HiTpaTy cpibma Ta cymbdaTy Miai JOIUIBHIIIE
MPOBOAMWTU 3a JIOTIOMOTOI0 OakTepii 000X BUAIB, a XJOPUAY KaaMmil0 Ta IUHKY — 3
BukopuctanusMm Ps. fluorescens var. pseudo-iodinum MP-11.

JITEPATYPA

1. ®eodwunona E. I1. [Turmentsr Mmukpoopranusmos / E. I1. ®eodunora. — M. : Hayka, 1974. —
242 c.

2. Joshi V K. Microbial Pigments / Joshi V K, Devender Attri, Anju Bala [et al.] // Indian
Journal of Biotechnology. —2003. — Vol. 2. — P. 362-3609.

3. Blackwood L. L. Influence of mucoid coating on clearance of Pseudomonas aeruginosa
from lungs / L. L. Blackwood J. E. Pennington // Infect Immun. — 1981. — Vol. 32(2). —
P. 443-448.

Bichuk 3anopizvkoco HayioHanbHo20 yHIGEpCUmMEnLY MNel, 2016



158

10.

11.

12.

10.

AHTHOMOTHKOPE3UCTEHTHOCTH MTaMMOB Pseudomonas aeruginosa ¢ pa3Hoil ClIOCOOHOCTBIO
Kk cunre3y muoruanuHa / [O. C. Xmanora, E.Il. Kpacuoxenos, D. A. Cocuun u ap.] //
Anpmanax knrHH4Yeckoi MeauiuHel. — 2013, — Ne 28. — C. 13-17.

Carotenoids present in halotolerant Bacillus sporeformers / [L.H. Duc, P.D. Fraser,
N. K. Tam et al.] // FEMS Microbiol Lett. — 2006. — Ne 255. — P. 215-224.

Identification and the developmental formation of carotenoid pigments in the yellow/orange
Bacillus spore-formers / [L. Perez-Fons, S. Steiger, R. Khaneja et al.] // Biochimica et
Biophysica Acta. — 2011. — Ne 1811. — P. 177-185.

Carotenoids found in Bacillus / [R. Khaneja, L. Perez-Fons, S. Fakhry et al. // Journal of
Applied Microbiology]. — 2010. — Ne 108. — P. 1889-1902.

Godinho A. Carotenes produced by alkaliphilic orangepigmented strains of Microbacterium
arborescence — AGSB isolated from coastal sand dunes / [A. Godinho, S. Bhosle] // Indian
journal of marine science. — 2008. — Vol. 37. — P. 307-312.

Cheng Q. Recent patents on carotenoid production in microbes / Q. Cheng // Recent patent
biotechnology. — 2007. — Vol. 1. — P. 202-211.

Perez-Fons L. Analysis of diapocarotenoids found in pigmented Bacillus species / L. Perez-
Fons, P. D. Fraser // Methods in Molecular Biology. — 2012. — Vol. 892. — P. 335-345.

Punbcekuit O. @. HaykoBe oOIpyHTYBaHHS MpOKapioTH4HOi OloiHAMKaLli 3a0pyaHEHHS
BXKMMHU METaJlaMHU MPUPOIHOTO CEPEJOBHINA : JHC. ... JOKTopa Oion. Hayk : 03.00.16 /
Punbcbkuit Onexcanap ®@enoposuu. — K., 2011. — 351 c.

[Tar. Ha xopucHy mozens 49812 VYkpaina, MIIK (2009), C12Q 1/00, C12M 1/00, C12M
1/34.  Crooci0  BH3HAUeHHS  IHTCHCHBHOCTI  IMIrMEHTOYTBOpPEHHsS y  Oaktepiid /
Punbcbkuit O. @., lomOpoBcrkuii K. O., ['opoxoscekuit €. 10., Kunenko A. B.; 3asaBHUK 1
nateHToBnacHUK 3HY. — Ne u200912311; 3asBn. 30.11.2009; omy6a. 11.05.2010, Bron. Ne 9,
2010 p.

REFERENCES

Feofilova E. P. Pigmenty mikroorganizmov / E.P. Feofilova. — M. : Nauka, 1974. — 242 s.

Joshi V K. Microbial Pigments / Joshi V K, Devender Attri, Anju Bala[etal.] // Indian Journal
of Biotechnology. — 2003. — Vol. 2. — P. 362-369.

Blackwood L. L. Influence of mucoid coating on clearance of Pseudomonas aeruginosa from lungs/
L. L. Blackwood J.E. Pennington // Infect Immun. — 1981. — Vol. 32(2). — P. 443-448.

Antibiotikorezistentnost’ shtammov Pseudomonas aeruginosa s raznoj sposobnost’ju k sintezu piocianina /
[O. S. Zhdanova, E. P. Krasnozhenov, Je. A. Sosnin i dr.] // AI’manah klinicheskoj mediciny. — 2013. —
Ne 28. - S. 13-17.

Carotenoids present in halotolerant Bacillus sporeformers / [L. H. Duc, P. D. Fraser, N. K. Tam et al.] //
FEMS Microbiol Lett. — 2006. — Ne 255. — P. 215-224.

Identification and the developmental formation of carotenoid pigments in the yellow/orange Bacillus spore-
formers / [L. Perez-Fons, S. Steiger, R. Khaneja et al.] // Biochimica et Biophysica Acta. — 2011. — Ne 1811.
—P. 177-185.

Carotenoids found in Bacillus / [R. Khaneja, L.Perez-Fons, S.Fakhry et al. // Journal of Applied
Microbiology]. — 2010. — Ne 108. — P. 1889-1902.

Godinho A. Carotenes produced by alkaliphilic orangepigmented strains of Microbacterium arborescence —
AGSB isolated from coastal sand dunes / [A. Godinho, S. Bhosle] // Indian journal of marine science. — 2008.
—Vol. 37. - P. 307-312.

Cheng Q. Recent patents on carotenoid production in microbes / Q. Cheng // Recent patent biotechnology. —
2007.-Vol. 1. - P. 202-211.

Perez-Fons L. Analysis of diapocarotenoids found in pigmented Bacillus species / L. Perez-Fons,
P. D. Fraser // Methods in Molecular Biology. — 2012. — Vol. 892. — P. 335-345.

bionoziuni nayxu



159

11. Ril’s’kij O.F. Naukove obrruntuvannja prokariotichnoi bioindikacii zabrudnennja vazhkimi metalami
prirodnogo seredovishha : dis. ... doktora biol. nauk : 03.00.16 / Ril’s’kij Oleksandr Fedorovich. — K., 2011.
—351s.

12.  Pat. na korisnu model’ 49812 Ukraina, MPK (2009), C12Q 1/00, C12M 1/00, C12M 1/34. Sposib
viznachennja intensivnosti pigmentoutvorennja u bakterij / Ril’s’kij O.F., Dombrovs’kij K.O., Gorohovs’kij
€.Ju., Zhilenko A.V.; zajavnik i patentovlasnik ZNU. — Neu200912311; zajavl. 30.11.2009; opubl.
11.05.2010, Bjul. Ne 9, 2010 r.

VIIK 502.3(477.64)

CYUYACHHUM CTAH TA IOKA3HUKHU AUHAMIKH
IMPUPOJHO-3ANTIOBIIHOI'O ®OHAY 3ANIOPI3bKOI OBJIACTI

JlebeneBa H.I., Ilerpuuenko B.B., 1KOMnaHieub A.B.

3anopizbkuti HayioHaLHUL YHI8epcUmem
69600, VYkpaina, 3anopidxcorcs, eyn. Kykoscvkozo, 66

1 .
Jenapmamenm exonoeii ma npupoOoHux pecypcie
3anopizvroi 0baachoi depaicagroi aominicmpayii
69035, 3anopixcoica, eyn. Hesaneocnoi Yrpainu, 72a

lebnatalya@yandex.ru

Jo ckmamy mpuponHo-3amoBinHoro GoHmy 3amopizpkoi obmacti BXoaars 342 00’ekTH (IUIOMICI0 TTOHAT
150 trc. ra), mo Hamexate mo 9 karteropiii I13®. Ha tepuropii obmacti posramoBaHO 23 00’e€KTH
3aralbHOJICPKABHOTO 3HAYCHH, TUIomIero Maibke 134 tuc. ra (87,9% Bix 3aranproi miomti [13® obnacri).
omo crpykrypu 130 HaWOIMBII KiBKICHO TPEACTaBICHI KaTeropii 3aKa3HUKH Ta TaM SITKU TPUPOIH
(i cepen 00’€KTIB 3arabHOACPIKABHOTO, 1 MIiCIIEBOTO 3HAYEHHS); 3a IUIONICI0 HAMOLIBITY YacTKy MaloTh
HarfioHanbHI mapku (62,08% rmromi I13® ob6macrti) Ta 3akasuuku (36,15% rmromi I13®D obmacri).
IMoka3Huk 3amoBimHOCTI i 3amopispkoi obsacti ckimagae 4,63%, BiH Maibke B 3 pasu MeHIIWH 3a
HayKkoBO-00rpyHTOBaHMH. [lo oxpemux 11 paiioHax neil mokasHMK KonuBaerbest Bin 0,02% no 20,31%.
IHmexc IHCYIISIPU30BAHOCTI O paiioHax 3amopi3bkoi 001acTi KoMBaeThest B Mexax 0,15-1, a myst obmacTi
cxinanae 0,37. BeraHoBieHo, 1o 3Ha4yHa yacTka B cTpykTypi [13d obmacti npumanae Ha eKOJIOTIYHO
HecTiliki, HeBeNuKi 3a 1uomeo Tepuropii. [IpupomooxopoHHuil iHgekc 3amopizbkoi 00gacTi ckianae
3,72. TlpuumHaMH HEIOCTAaTHBHO pAIliOHANBEHOI B3a€MOJIl OO’€KTIB eKOMepexi 00JacTi MiK co00I0
€ BUCOKUI piBeHb TOCHOJAPCHKOTO OCBOEHHS TEPHUTOpii, 3Ha4Ha (pparMeHTapHICTh Ta HEPIBHOMIpHHI
po3noxin 06’extiB [13® TepuTopiero odmacTi.

Krouosi cnosa: npupoorno-szanosionuti ¢ono (I13®), kameeopii mepumopiti ma 06 ’ekmig 13D, nokasnux

3an08iOHOCHI, THOEKC THCYIAPUI08AHOCHI, NPUPOOOOXOPOHHULL THOEKC.

Jle6enesa H.U., Ilerpuuenko B.B., 'Kommanuen A.B. COBPEMEHHOE COCTOSHUE W
[IOKA3ATEJIN JUHAMMKH  TIPUPOJIHO-3AITIOBEJHOIO ®OHJIA  3AIIOPOXXCKOI1
OBJIACTU / 3amopoXCKWii HalMOHANBHBIM  yHUBepcHUTeT, 69600, VYkpamna, 3amopoxbe,
yi. XKykoBckoro, 66; ‘JlermapTaMeHT SKOJOTMH H NPHUPOIHBIX PECYPCOB 3amOPOKCKOH OGIACTHOM
rocyaapcTBEHHOW agMuHHUCTparuu, 69035, 3amopoxbe, yia. HezaBucumoit Ykpaunnsl, 72a

B cocta npupogHO-3anioBeqHOTO (hoHIa 3aOPOKCKOM o0macT BXoaaT 342 ob6bekTa (IUIoIagso 6oree
150 ToIC. Ta), TpUHAIexamuX K 9 kateropusm [13®. Ha teppuropun obnactu pacrionoxeno 23 o0bekra
00IIerocyTapCTBEHHOTO 3HAUCHUs IUIomansio okono 134 Teic. ra (87,9% ot obmei wromann [13D).
B crpykrype I13® HamOONBIIMM KOJHMYECTBOM IIPEICTABICHBI KATETOPHHM 3aKa3HUKA M TAMSITHUKA
mpupoabl (Kak Cper OOBEKTOB OOIIETOCYAapCTBEHHOIO, TaK M MECTHOTO 3HAYCHUS); IO IUIOUIaad
HAMOOJBIIYIO JOJNI0 HMMEIOT HAalMOHaNbHBIC Tapku (62,08% mromann [13® obnact) M 3aKa3HUKH
(36,15% mnomamu [13® obnactu). [lokazarens 3aMOBEIHOCTH ISl 3alTOPOIKCKOW OOJIACTH COCTABIISAET
4,63%, uro mout B 3 pasa MEHbIIE HAYYHO-000CHOBaHHOrO. I10 OTHENBHBIM €€ pallOHaM 3TOT
nokasarens koseonercs ot 0,02% mo 20,31%. MHneke WHCYIIpU30BAHOCTH MO paiioHaM 3amoposKCKOn
obmactu konebnercs B mpenenax 0,15-1, a mna obmactm cocraBiser 0,37. YcraHOBIIGHO, HTO
3HaYUTeNbHAs J0sI B CTpykrype II3® obmactm mpUXOAWTCS Ha DKOJOTHYECKH HEYCTOIYMBEIE,
HeOOJIBIIAE TI0 IUIOMIAN TepPUTOPHH. IpHUpoI0OXpaHHBI MHIEKC 3alopoXKCKO 001acTH COCTaBIIAET
3,72. llpuyrHAMU HEIOCTATOYHO PAIMOHAIBLHOTO B3aMMOJCHCTBHS OOBEKTOB SKOCETH 00JACTH MEXKIY
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co0oif  sBNseTCS BBICOKMH YPOBEHb XO3AICTBEHHOTO OCBOCHHUS TEPPHTOPHM, 3HAUYUTEJIBHAS
(hparMeHTapHOCTH M HEpaBHOMEpHOE pacnpezeneHue o0bexToB [13® Teppuropun obiacTy.
Knrouesvie cnosa: npupoono-3anogednwiii  ¢ono (I13®D), kamezopuu meppumopuii u o06vekmos [13PD,
noKasameib 3an08eOHOCMU, UHOEKC UHCYIAPUIOBAHHOCU, RPUPOOOOXPAHHBII UHOEKC.

Lededeva N.I., Petrichenko V.V., Kompaniyets’ A.V. MODERN CONDITION AND DYNAMICS
INDICES OF ZAPOROZHYE REGION NATURE RESERVE FUND / Zaporizhzhya National
University, 69600, Ukraine, Zaporizhzhya, Zhukovsky str. 66; 'Department of ecology and natural
resources of Zaporozhye regional state administration, 69035, Zaporizhzhya, Nezalezhnoi
Ukraine str., 72a

Every year the mankind survival problem more and more aggravates in the conditions of growing natural
resources deficiency, biological and landscape variety decrease. The increase of man unsystematic
technogenic influence at environment has led to natural-anthropogenic landscapes formation, natural
biocenosises replacement by agrocoenosises and urbanized ecosystems, to natural landscapes structure
simplification and holocoenatic variety reduction.

The environmental protection present stage is based on the integrated approach of biosphere preservation
and all its ecotones in which frameworks the nature protection territories global network is created. This
network is original "barometer" of natural systems condition. To supervise changed and continuously
changing ecosystems condition and to define changes coverage, separate groupings condition, degrees
and orientations of their transformations is probable only under condition of etalons-ecosystems
preservation, being in condition close to natural.

The Zaporozhye region is the most anthropogenically-changed regions of the country. Despite the
constant nature reserve fund area increase, its part in a total area of region territory mismatches the
international standards and strategy of territory planning. The powerful industrial and agricultural
potential, on the one hand, promoted economic activities development in the region, and with another —
has started regress processes and even natural ecosystems degradation.

In the work materials of Department of ecology and natural resources of Zaporozhye regional state
administration were used. Comparative geographical mathematical and graphic methods of researches
were applied during the data analysis performance.

Now the natural reserve fund of Zaporozhye region structure includes objects of 9 categories: nature
reserve, national nature park, regional landscape park, preserves, natural monuments, reserved natural
boundaries, dendrology and zoological parks, parks-monuments of landscape gardening art. For the last
20 years the territories area and objects NRF of investigated region has increased almost in 3 times, and
an reservation index in 2 times and on 01.01.2016 forms 4,63%, that almost in 3 times less scientifically
proved (15%). On its separate region areas this indicator fluctuates from 0,02% to 20,31%.

On the territory of Zaporozhye region 342 objects are located with the total area more than 150 thousand
hectares. For today on the territory of Zaporozhye region there are 23 objects of nation-wide value with
the area 134424,02 hectares that forms 87,9% from the total NRF area. Preserves and natural monuments
categories are presented with the greatest quantity among the objects of nation-wide value. In NRF region
structure national parks have the greatest share by the area. Preserves are prevailing among territories and
NRF objects of local value, both by quantity, and by the area. Their area fluctuates from 0,5 hectares to
1237,5 hectares (on the average — 72,9 hectares).

The density index of NRF objects for Zaporozhye region forms 1,26 objects on 100 km?. This index is the
highest in Zaporozhye and Berdyansk districts (2,33 and 2,04 objects on 100 km? accordingly). In
Velikobelozerskiy, Volnjanskiy, Guljajpolskiy, Kamensko-Dneprovskiy, Kuibyshevskiy, Melitopolskiy,
Novonikolaevskiy, Orehovskiy and Tokmatskiy districts it fluctuates from 1 to 2, and in Vasilevskiy,
Veselovskiy, Mihajlovskiy, Pologovskiy, Priazovskiy, Primorskiy, Rozovskiy, Chernigovskit,
Akimovskiy districts — from 0 to 1 objects on 100 km?.

The Zaporozhye region insularization index forms 0,37 (fluctuates on districts within 0,15-1). For 11
areas this index fluctuates from 0,15 to 0,47, and for 9 — from 0,5 to 1. It testifies, that the most part of
objects is ecologically astable small territories by the area which do not carry out the nature protection
functions. Considerable territories and NRF objects ruggedness can provoke certain sites area reduction,
communications loss between them and kinds dissemination ways loss, and eventually to lead to
biodiversity reduction.

The nature-conservative index (NCI) of the territories is a cumulative estimation of various categories
representation in the nature protection network structure of certain territory. For Zaporozhye region NCI
is equal 3,72, and this index is the highest in Priazovskiy (1,21) and Akimovskiy (0,57) districts.
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The carried out analysis testifies that objects of Zaporozhye region ecological network insufficiently
rationally co-operate among themselves. The reasons of it can be:

high level of territory economic development; virgin steppes are almost completely replaced by
agrocoenosises with a wide network of afforestation belts; insecticides and herbicides are intensively used
in agrocoenosises; meadow and water ecosystems have undergone transformation as a result of
uncontrolled land improvement, river control and pollution; excessive cattle pasture and annual dry
vegetation burning out in beams, high-water beds and so forth;
considerable nature reserve objects fragmentarity;
non-uniform distribution of NRF objects on region territory.
Key words: natural reserve fund (NRF), categories of territories and objects I13®, reservation index,
insularization index, nature-conservative index.

BCTYII

I3 KOXXKHUM POKOM 3arocTproeThcsi MpoOjemMa BIKMBAHHS JIFOACTBA B yMOBAaX 3pOCTAlOY0Oro
nedIimUTy TPUPOTHUX PECYpPCiB, 3HMIKEHHS OIOJIOTIYHOTO Ta JaHIA(THOTO PI3HOMAHITTSI.
30ipmIeHHsT O0€3CHCTEMHOTO TEXHOTCHHOTO BIUIMBY JIIOJWHH Ha JOBKUUISL TPH3BEJIO 10
YTBOPEHHS  MPUPOAHO-AaHTPONOTeHHUX  JaHAmadTiB, 3aMiHM HOPUPOJHUX  OI1OLIEHO3iB
aroporeHo3amMu Ta ypOaHI30BaHUMH EKOCHUCTEMaMH, CHpOIIEHHS CTPYKTYpU MPHUPOTHHX
JaHAmadTiB Ta 3SMEHIICHHS 010T€OIICHOTUYHOTO pi3HOMaHITTs [1, 2].

CydacHuil etan 0XOpOHU JAOBKULISA 0a3yeThbes Ha IHTETpATbHOMY MiAX0/i 30epekeHHs Oiochepu
Ta BCIX I €KOTOHIB, Yy paMKax SKOTO CTBOPIOETHCS TJI00albHA Mepeka MPUPOJOOXOPOHHUX
teputopiil. Lls Mepexa € cBoepiTHUM «OapoMeTpoM» CTaHy MPUPOAHHX cucTeM. KoHTpomoBaTu
CTaH 3MiHEHHX 1 Oe3mepepBHO 3MiHIOBaHMX 010TEOLIEHO31B Ta BU3HAYATH MACHITa0M 3MiH CTaHy
MIEBHUX YTPYIOBaHb, CTYMIHb 1 COPSIMOBAHICTh IXHIX TpaHCcQoOpMalliil MOKIUBO JIHIIE 32 YMOBH
30epEeIKEHHS €TATIOHIB — €KOCHUCTEM, IO Mepe0yBatoTh B OJM3bKOMY JI0 IPUPOAHOTO cTaHi [3].

Po30ynoBa 3aranbHO€BPONENWCHKOI E€KOJIOTIYHOI Mepeki (eKoMmepexi) cTaja OJHUM 13
MPIOPUTETIB €BPOIEHCHKOI MPUPO0-OXOPOHHOI MOMITUKH Ta OJHUM 13 TOJIOBHUX 1HCTPYMEHTIB
30epeKeHHs 0i0pi3HOMAHITTS [4].

CkaoBi €eKOMepexi MaloTh OCOOJIMBY MPUPOJOOXOPOHHY, HAYKOBY, €CTETHUHY, PEKpealliiiHy
Ta 1HUIY I[IHHICTh, CIYT'yIOTh 30€peKEeHHIO IPUPOAHOI PI3HOMAaHITHOCTI JIaHAmadTiB, FeHOQOHAY
TBapUHHOTO Ta POCIWHHOTO CBITy, NIATPUMAHHIO 3arajJbHOTO €KOJIOTIYHOro OanaHcy 1
3a0e3neYeHHI0 (POHOBOTO MOHITOPUHTY JOBKULISA. ToMy MeTa IOCHIKEHb TMojsraia y
BHU3HAUYEHHI Cy4YaCHOr0 CTaHy Ta T€0IPOCTOPOBUX OCOOIMBOCTEN MPUPOAHO-3aMIOBITHOTO POHTY
3amopi3bkoi 00JacTi.

MATEPIAJIM TA METOJU JOCJI’)KEHDb

3amopizbka 007acTh pO3TAlllOBaHA B 30HI MOMIPHHUX MIUPOT 13 JOCTATHHO aKTHUBHOIO
atMocepHO [HPKYyJsAiieo. KimiMar — TOMIpHO-KOHTHHEHTAJIbHUN, IO BIAPIZHAETHCS
CIEKOTHHM 1 CYXHM JIITOM Ta 3UMOIO 3 TEpPIOAMYHUMHU BIJUIMTAMU U HECTIMKUM CHITOBHM
nokpuBoM. OfHI€I0 3 0COOTUBOCTEN KIIIMATy TEPUTOPIi € 3HaYH1 KOJMBAaHHS MOTOJIHUX YMOB B
OoKkpeMi pokd. Bosori poku 3MIHIOIOTBCS PI3KO 3aCyIUTUBUMH, SIKi CYIMPOBOJKYIOTHCS
JI0JIATKOBOIO JII€X0 CYXOBIiB [5, 6].

VYesa tepurtopis 3amopizpbkoi 00JacTi po3TamioBaHa B MeXax CTEnoBoi 30HM — [liBHIYHOTO,
[TliBnennoro ta Cyxoro cremy. Y cuctemi (¢izuko-reorpadiyHoro pailoHyBaHHS TEpPHUTOPis
oOnacti 3aiiMae vacTtuHy JIHICTpOBCHKO-/IHIMTPOBCHKOI  MIBHIYHO-CTEMOBOI  MPOBIHIIII,
JliBoGepexxHo-/IHinpoBcbko-IIpna3zoBebkoi MiBHIUHO-CTENOBOI MpoBiHII, [IpuyopHOMOpChKOi
cepenHbocTenoBoi mpoBiHIIi Ta IIpuuopHomMopchko-IIpnazoBCchKOi CyXOCTENOBOI MPOBIHIII.
3a reo00TaHIYHUM pallOHYBaHHSAM TEPUTOPIs 00IaCTI 3HAXOAUTHCS B YOPHOMOPCHKO-A30BChHKIi
crenoBid mianpoBiHIii [IpuyopHOMOPCHKOT CTEMOBOI MPOBIHIIT €BpoOINEechKO-A31aTChKOT
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crenoBoi o6nacti. [lopsia 13 CTEMOBMM THIIOM POCIWHHOCTI TYT 3YyCTPIYalOThCS JIICOBHH,
JyTOBUM, OOJIOTSIHMI Ta BOASHHUN THUIU POCIUHHOCTI. HasBHICTH Ha (hOHI TIIAKOPHOTO CTEMy
PIUKOBUX JIOJIMH Ta SIPiB CTBOPIOE psiA Miclb ICHYBaHHS, Ji¢ ()OPMYIOTBCS JIICOBI IIEHO3M.
JlepeBUHHA POCIMHHICTh 3yCTPIYAEThCSA TEPEBAXHO Ha TiBHOYI 30HM. baiipauni Jicu
3YCTpPIYaIOThCSA MEPEBAKHO cepel spiB cremy. Y 3amiaBi piuku JIHIIPO pO3BUHEHI HEBEIWYKI
JIiCH — 3yCTpIvYaroThCsl 30iTHEHI T1IOpOBH 1 MEPEeBaXKAIOTH IIISHKH 3 YOPHOI TOIOMI, 01101 BepOu;
3HAa4YHI MPOCTOPU 3alWHATI BepOoso30oM. TakoX TYT MOLIMpPEHi KOJKOBI JIICH — HEBENUKI 3a
IUTOIIIEIO 1 IOCTaTHLO KOMITAKTHI JePECBUHHO-YarapHUKOBI yrpymoBanHs [6-9].

CyuacHMii pO3MOALT 1 YMCENbHICTh HACEJICHHS TBAPHH CTENOBOT 30HU 3yMOBJICHI THMHU 3MiHAMH,
SKI BIIOYJAWCSA TIiJ BIUIMBOM JIFOJICBKOT MisUIBHOCTI. 3amopi3bka € OJHIE 3 HaHOULIbII
TpaHC(HOPMOBAaHUX  Ta  CUIBCBKOTOCIIONAPCHKO  OCBOEHMX  oOjacredt  Ykpaimm — —
CUTBCHKOTOCTIONAPCHKI yTijs ckianaTh 82,5% Bix 3aranpHoi uioni oomacti. Ciiij 3a3HAYUTH,
10 3MEHIIIEHHS YUCEIBHOCTI OaraTh0X BHJIIB TBAPUH Y PETiOHI BiIOYI0CA B MEPIIY YEpry yepes
MOPYUICHHST NPUPOJHHMX MiClb ICHYBaHHS M BIUIMBOM AaHTPONOTEHHOI TpaHcQopmarii
nanamadris [6, 10].

3amopi3bka 00J7aCTh HAIEKHUTH J0 HAHOUIBII AHTPONOTCHHO-3MIHEHUX PETiOHIB JIEp)KaBH.
HesBakatoun Ha moctiliHe 301IbIICHHS IO TPUPOIHO-3aNOBIAHOTO (OHY, HOTO YacTHHA B
3arajpHIi IJIOII TEPUTOPIi 00IaCTI HE ITOBHOKO MipOIO BIAMOBIA€ MIXKHAPOIHUM CTaHIapTaM Ta
crparerii mimaHyBaHHS Tepuropii. I[loTyXHMHA TPOMHCIOBHH 1 CIIBCHKOTOCIONAPCHKUI
MOTEHIIiaJ, 3 OJIHOTO OOKY, CIPUSIB PO3BUTKY OCIOAAPCHKOI MISUTBHOCTI B 00J1aCTi, a 3 IHIIOTO —
3aIlyCTHB MPOLIECH PErpecy i HaBiTh jaerpanaiii npupoanux ekocucrem [10].

VY crarTi BUKOpPHUCTaHI MaTepianu JlemapraMeHTa eKoJIOrii Ta MPUPOIHUX PECypCiB 3amopi3pKoi
obmacHOi aep>kaBHOI anminicTpamii. Ilim dWac anamizy JaHUX 3aCTOCOBYBAIM TOPiIBHSUIBHO-
reorpadiuHuii, MaTeMaTUYHUHN Ta TpadiuHUN METOIU TOCTIIKEHb.

PE3YJBbTATH TA IX OB OBOPEHHSI

BinnosigHo no 3akony Ykpainu «lIpo npupoaHo-3anoBigauil pona Ykpainu» kinacudikaiiina
crpykrypa II3® VYkpainu Bkitouae B cebe 11 kareropiif. Kareropiss mpupoaHo-3amoBiHOTO
¢onny — ue ¢opma opraizaiii, craTycy OXOpOHM 1 BHUAY 30€pexeHHS, BIATBOPEHHS Ta
BUKOPHCTaHHS TEPUTOPii Ta 00’€KTiB, 110 BXOIATh A0 ckiuamy I13® [11]. Croroani A0 ckiamy
[13® 3amopizpkoi o6macTi BXOAATH 00’ekTH 9 Kareropiit: mpupomnuit 3anosigHuk (I13),
HatioHansHui npupoauuii mapk (HIIIT), perionansuuii nanamadTanit napk (PJIIT), 3aka3nukw,
nam’siITKM TPUPOJM, 3alOBIJIHI ypouulla, JCHAPOJOTIYHUM Ta 300JOTIYHUM MapKu, MapKu-
nam’ATKHA CaJIoBO-TIapKoBoro mucrenrsa (tadm. 1). 3a ocranHi 20 pokiB Iuloma TepUTOpiH Ta
00’extiB [13® mocnijgKyBaHOro perioHy 30uIbIIMIIacs Maibke B 3 pa3u, a MOKAa3HUK 3alOBIHOCTI
(TI3) — Ginmbrre Hixk y 2 pa3u (tadm. 1) i cranom Ha 01.01.2016 pori ckiaamae 4,63%. Y pizaux
perionax Ykpainu I13 konuBascs Bin 2,25% mo 15,71% [12]. 3amopi3pka 001aCTh HAIEKHUTH 10
13 agmiHICTpaTUBHUX OAMHMUILIb, y AkuX [13 He nepesuiye 5%.

[To paitonax 3amopi3pkoi obOmacti mokasuHuk 3amoBigHocTi (I13) xomuBaetwhes Bim 0,02% mo
20,31%. TI3 omumamamsatu paiioHiB obOmacti (KyitOumeschkuii, HoBoMUKOIAIBCHKUH,
Toxmanpkuit, [TonoriBeskuid, ['ynsiiminscekuii, YepHiriBcbkuit, BeceniBebkuit, MuxaimiBChbKui,
PosiBcekuii, BinbHsHChKUE, BenukoOinozepchkuil p-uu) He mnepeBuirye 1%, YoTHPHOX
(bepnsucekuii, Kam’snko-/{HinpoBchkuit, 3anopizbkuil Ta OpixiBCbKHUIA P-HHM) KOJIMBAETHCS BiJl
1% no 5%, nBox (Memnitononbcbkuit, [Ipumopcekuit p-uu) — Bix 5,1% no 10%. HaiiBumri
MOKa3HUKK 3amoBiHOCTI MawTh BacumiBebkuit  (10,99%), SxumiBcbkuii (15,01%) Ta
[Tpuazoscekuii (20,31%) p-uu 3anopizbkoi 001acTi.
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Ha Teputopii 3amopi3pkoi o6nacTi po3ramoBaHo 342 00’€KTH 3arajbHOIO IJIOHICI0 TOHAJ
150 Trc. ra (tabm. 2). Haii6ineIr 3a kiapkicTio 00’ extr [13®, mroma skux He nepesuinye 50 ra
(247 o6’exTiB, mo cknanae 1,9% iz 3aranpHoi miomi [13® obmacTi).

Tabmuust 2 — Crpykrypa Teputopii Ta 00’ektiB [I3® 3amopi3zpkoi o007acTi cTaHOM
Ha 01.01.2016 p.
= KinbkicTh Teputopiii Ta
S 00’exTiB [13P 1io1ero
= =B
.o E E - Q
Kareropii repuropiii 5 = e S
ta 00’exTiB [13D 3 = % kS
obacTi % = £ & | <50 |50-100 | >100
5 = »n M
2 = ra ra ra
=
X
Hpupozii 1 100 | 007 | - : 1
3aI0BITHUKU
HamionansHi mpupoiHi 9 04882.92 | 62,08 i ] 9
HapKu
Pel“loHaJII)Hl. 1 1025 0,67 i i 1
nanama@THI MapKu
3aKa3HUKHU 233 55254,38 |36,15| 148 37 48
[Tam’siTKM TIPUpOTU 84 983,59 0,64 81 2 1
3anoBiaHI ypouuIia 2 95 0,06 1 1 -
JleHpoJIoT14H1 mapKu 1 7,5 0,01 1 - -
300J10T14YHI HapKu 1 290 0,19 - - 1
[Tapku-nmam’saTKH
CaJI0BO-TapPKOBOTO 17 198,73 0,13 16 1 -
MHCTEIITBA
VYcworo 342 | 152837,12 100 247 41 54

CroronHi Ha TepuTopii 3amopizbkoi 00jacTi po3TamoBaHo 23 00’€KTH 3arajbHOJEPKABHOTO
3HaveHHs 1wioniero 134424,02 ra, mo cknagae 87,9% Bin 3aransHoi mionti [13d. Cepen 06’ exTiB
3arajabHOJICPKABHOTO 3HAYECHHS HAMOITBIIO KUTBKICTIO MPEICTaBICH] KaTeropii 3aka3HUKU Ta
nam’atku mpupoau (puc. 1). llono crpykrypu [13® obnacti 3a TuIOIIEl0 HAWOUIBITY YaCcTKy
MaloTh  HamioHaneHi mapku  (70,58% Bim momi  Teputopii Ta  00’ekTiB  [13D
3arajibHOJICPKABHOTO 3HAUCHHS).
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3a KUJIBKICTIO (IIIT.)
[I]:I] — MPHUPO/IHI 3aNIOBIIHUKH; — HaI[lOHAJIbHI IPUPOJIHI MAPKH; — 3aKa3HHUKH;
E — mam’sITKU TIPUPOJIH; H — MapKU-MaM’ITKU CaI0BO-MIAPKOBOI'0 MUCTEIITBA

Puc. 1. Crpykrypa Ttepuropiii Ta 00’ektiB I13® 3amopizbkoi 00iacTi 3aralbHOIEPKABHOTO
3nadyenHs (cranom Ha 01.01.2016 p.)

Cepen Teputopiii Ta 06’ekTiB [13D MiciieBoro 3HaueHHS 1 3a KUTBKICTIO, 1 32 TUIOIICIO TIEPEBAXKAIOTh
3aka3HUKU. IxHs ruoma konuBaetses Big 0,5 ra go 1237,5 ra (y cepeanbomy — 72,9 ra).

[Tokasauk mimpbHOCTI 00°ekTiB TI3® mnms VYkpainu ckmamae 1,34 o06’ekra/100 KMZ, a s
3anopi3pkoi obmacTi crtaHoButh 1,26 06’exTta/100 kM°. HaiiBuimm BiH € B 3amnopizbkoMy Ta
BepasHcbKoMy paifonax (2,33 Ta 2,04 06’exta/100 kM? Bignosinxo). V Benmuko6inozepcbkomy,
Binbusncekomy,  ynsiininscskomy,  Kam’sncbko-/lHinpoBcekomy,  KyiiOuiieBcbkomy,
MemnitononscbkoMy, HoBomukomaiBcbkomy, OpixiBcbkoM Ta Tokmanbkomy paiioHax 1eu
MOKa3HUK KolMBaeThed Big 1 no 2, a y BacuniBcskomy, BeceniBcbkomy, MuxaitniBcbkomy,
[Tonoriecbkomy,  IIpuasoBcbkomy,  IIpumopcbkomy,  PosiBcbkomy, — UepHiriBcbkomy,

SxumiBcbkomy paitonax — Big 0 1o 1 06’exta/100 KM,

OpuuM 13 moka3HMKIB sKOcTi [I3® mneBHOro perioHy TakoX € 1HAEKC 1HCYJISPU30BAaHOCTI
(po3unenoBanocti) Teputopii (II), 3HadeHHsS sKOro KonMBaeThcst B Mexax Bim 0 mo 1. Yum
BUIIUM € 3HA4Y€HHSI LbOTO 1HJEKCY, TUM OLIbIIy YacTKy B TepuUTOpialbHIA cTpykTypi [13D
MaroTh ApiOHi ainsHKH miorero g0 50 ra [13].

[nnekc iHCynsipu3oBaHoCTl 3amopi3bkoi obsacTi ckianae 0,37 (KOIUBAa€eThCS MO paloHAX y
mexax 0,15-1). Insa 11 paiioniB ueit nmokasHuk konuBaetbes Bif 0,15 no 0,47, a nns 9 — Big 0,5
1o 1. Ile cBiquuTh, 110 OLTBIIA YacTHHA 00’ €KTIB € €KOJOTITYHO HECTAOUThbHUMH HE3HAYHUMU 32
IUIOIIEI0 TEPUTOPISMH, SIKIi HE BUKOHYIOTh CBOiX MPHUPOJOOXOPOHHUX (QYHKIIH. 3HauHa
pO3uJIeHOBaHICTh TepUTOpii Ta 00’ ekTiB [13d Moke CrIpOBOKYBaTH CKOPOYEHHS IOl MEBHUX
TUISIHOK, BTPATy 3B’A3KiB MK HUMH Ta IIUJISIXIB PO3CENECHHS BU/IB, @ B PEILITI-PEIIT IPU3BECTH JI0
3MEHILIEHHS 010p13HOMAHITTS.

[Tpuponooxoponnuit iHnexc (III) Tepuropii € CyKynmHOIO OLIHKOIO NPEICTaBICHOCTI PI3HUX
KaTeropiil y CTpyKTypl NpUpOJOOXOPOHHOI Mepeski eBHOi Tepurtopii. s 3amopi3pkoi o6sacTi
I1I nopisuroe 3,72, a HaiiBumuM BiH € B [IpuazoBcrkomy (1,21) ta Sxumicbkmy (0,57) paiioHax.
[IpoBenenuit aHani3 BKa3dye Ha Te, L0 OO0 €KTU EKOJIOTIYHOI Mepexki 3amopi3bkoi oOacTi

HEAOCTAaTHLO paLIiOHaJ'ILHO B3a€MO,Z[iIOTL MK C000I0. CCpCII MOJIMBUX IPUYUH MOKHaA
BU3HAYUTH.

— BHCOKHMH piIBEHb T'OCMOAAPCHKOIO OCBOEHHS TEPHUTOPIi: HUIMHHI CTENH Maibke MOBHICTIO
3aMiHEHI Ha arpoleHO3d 3 LIMPOKOI0 MEPEXero IO0JEe3aXHUCHHUX JIICOCMYT, y pe3yibTari
OE3KOHTPOJIBHOI MeJTioparlii, 3aperyIroBaHHs Ta 3a0pyaHEHHS PidoK Tpanchopmarlii 3a3Hamu
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Jy4Hi Ta BOJHI €KOCHUCTEMH); IHTEHCHUBHE 3aCTOCYBaHHS B arpoIlleHO3aX 1HCEKTUIUIIB i
repOinuaiB; HAAMIPHUN BUIAC XYyAOOM Ta IIOPIYHE BHUIAIIOBAHHS CYXOi POCIMHHOCTI B
Oarnkax, 3aruraBax pidok TOIIO;

— 3HayHa (hparMEHTAPHICTh MPHUPOIHO-3AMOBIAHIX 00’ €KTIB;

— HepiBHOMIpHUH po3noaiin 06’ekTiB [13® TepuTopiero o6macTi.

BUCHOBKHA

Jlo ckiaay mpupoIHO-3amoBiaHOro GoHAY 3arnopizpkoi 00macti BXoAATh 342 006’ ekTH (TUIOMIEIO
nmonan 150 tuc. ra), mo Hanexats 10 9 xareropiit [13®. Ha Tepuropii o6macti po3ramosBano 23
00’€KTH 3arajibHOJIEP>KaBHOTO 3HA4YCHHs, Tuiomero 01u3bko 134 tuc. ra (87,9% Bix 3araibHOI
ot [13D O6HaCT1) oxo crpykrypu 113D HalOIIBIIOW KUTBKICTIO MPEACTABICHI KaTeropii
3aKa3HUKH Ta MaM’STKA mnpupoau (i ceped OO0’€KTIB 3aralbHOAEPKABHOTO, 1 MICIIEBOTO
3HAuYeHHS); 3a IUIOLICI0 HANOUIbLIy YacTKy MaroTh HamioHanbH1 mapku (62,08% miom [13D
obacti) Ta 3akasauku (36,15% mnomnti 13D obnacri).

[Tokaznuk 3amoBigHOCTI Ui 3amopi3bkoi obnacti ckinamgae 4,63%, saxuil maibke y 3 pasu
MEHIIMH 3a HaykoBo-oOrpyHToBaHuil (15%). Ilo okpemmx 1ii paiioHaxX Il TMOKa3HUK
xonuBaeThes Big 0,02% o 20,31%.

[Hneke iHCYIIpU30BaHOCTI 1O paiioHax 3amopi3pkoi 06macTi KonmuBaeThest B Mexax 0,15-1, a s
obnacri ckianae 0,37. BecranoBieHo, 1o 3Hayna yactka B cTpykTypi [13® 3amopizpkoi obnacti
MIPUIIAIa€ Ha eKOJIOTIYHO HECTIMKI, HEBEIUKI 32 IUIOMICI0 TEPUTOPIi Ta 00’ €KTH.

[IpuponooxoponHwmii iHIeKe 3anopizbkoi obmacTi ckiuagae 3,72.
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KAJIEHJAP MUJIEHHSI OCHOBHUX AJIEPTEHHHUX POCJIMH
Y m. IBAHO-®PAHKIBCBK (2015 p.)

Mensauuenko I'.M.

Inemumym npupoonuuux nayx Ilpukapnamcoko2o HAyioHAIbHO20 YHIGEpCUMEMY
im. Bacuna Cmegpanuka
77008, Vkpaina, lsano-@panxiscok, eyn. I anuyvka, 201

gdutchak@mail.ru

VY crarTi NpeACTaBICHO pe3yJbTaTH aepoNaiHOJOTIYHOTO JOCHKEHHS B M. IBaHO-DpaHKIBCHK
ynponosx 2015 poky. BcraHoBneHO aepomaniHONOTidHMIA criekTp Micta. HaBemeHo maHi CTOCOBHO
TWJICHHS TPEJCTABHUKIB Takux TakcowiB: Corylus, Alnus, Betula, Fraxinus, Carpinus, Quercus,
Pinaceae, Poaceae, Urticaceae, Artemisia, Ambrosia. [TogaHo mo9aTok i KiHels nagiHaIii UX pociuH i3
BHYTPIIIHBO000BAMH (IYKTYyaIlisIMH KOHIICHTpAIl MKy, iXHI MaKCHMaJIbHI KOHIeHTpanii. Ha ocHOBI
OJIep)KaHUX pPE3yNbTaTiB CKIAACHO KaJCHIap ITWICHHS MPEACTABHUKIB 3a3HAYEHUX TAKCOHIB JUIA
M. [Bano-®paHKiBCBK.

Knmouoei cnosa: nunxosi sepua, aeponaninocnekmp, nepioo naninayii, kaienoap nunens, 16ano-Opankiscok.

Menbanuenko .M. KAJIEHJIAPH IIBUJIEHUSI OCHOBHBIX AJUIEPTEHHBIX PACTEHUII B
r. IBAHO-OPAHKOBCK (2015 r1.) / MHCTHTYT €CTECTBEHHBIX HayK HAIMOHAIRHOTO YHHBEPCHTETA
[Mpukapnares um. Bacunus Credanuka, 77008, Ykpauna, UBano-®pankosck, yiu. [Nanmikast, 201
B craThe mpeacTaBiIeHBI Pe3yabTaThl aCPOMATHHOIOTHYECKOTIO HCCiaeoBaHus B I. VBaHO-DpaHKOBCK B
teyenue 2015 roga. OnucaH a’>poNalvHOJIOIMYECKUN CHIEKTp ropoaa. IlpuBeneHsl NaHHbBIE O MBUICHUU
npejcTaBuTeNei cienyronmx takconos: Corylus, Alnus, Betula, Fraxinus, Carpinus, Quercus, Pinaceae,
Poaceae, Urticaceae, Artemisia, Ambrosia. TIpuBe/ieHbl Ha4an0 ¥ KOHEI MATHHAIIMK 3THX PACTCHUH, UX
MaKCHUMallbHbIe KOHIEHTpanud. Ha OCHOBE MONYYEeHHBIX PE3YIbTATOB COCTABJICH KAJICHAAPH IMBLICHUS
MIpeCTaBUTENICH YKa3aHHBIX TAKCOHOB I T. ViBaHO-DpaHKOBCK.
Kutouesvie cnosa: nvlivyegvle 3epHa, aA’PONANUHOCHEKMpP, NEPUOO NATUHAYUU, KATeHOApb NblieHUs,
Hesano-Ppankosck.

Melnichenko G. M. POLLINATION CALENDAR OF MAIN ALLERGENIC PLANTS FOR IVANO-
FRANKIVSK CITY (2015) / Institute of Natural Sciences of the Vasyl Stefanyk Precarpathian National
University, 77008, Ukraine, Ivano-Frankivsk, Galytsca str., 201.

Determination of qualitative composition of pollen rain and creation of the pollination calendar of
allergenic plants is a necessary condition for prevention of aggravation of aeroallergenic situation in the
cities. The aeropalynology monitoring has not been done in Ivano-Frankivsk before. Therefore, the aim
of our research was to study the pollen rain of the city, discover the initial, peak and ending points of
pollination of the main allergenic plants with pollen concentrations fluctuations during the day time and
create the pollination calendar for Ivano-Frankivsk city based on the received results.

Pollen collection was done according to the gravimetric method using Durham pollen collector that was
installed on the roof of the Institute of Natural Sciences (24 m from the earth surface).

The results of aeropalynology monitoring in lvano-Frankivsk city provide evidence of two waves of
pollination of allergenic plants. The first, spring wave, is represented by pollination of tree species, and
the second, summer-autumn wave, involves herbs pollination. For creation of pollination calendar we
have considered the dynamics of pollen concentration of 11 taxons dominant in the aeropalynology
spectrum of the city and included to the recommendation list of the International Aerobiology
Association, namely: Corylus, Alnus, Betula, Fraxinus, Carpinus, Quercus, Pinaceae, Poaceae,
Urticaceae, Artemisia, Ambrosia.

In the second decade of February, the pollen grains (p.g.) of hazel and alder were the first to appear in the
atmospheric air of the city. High concentrations of hazel pollen were observed in the first, and alder — in
the second decade of March. Pollen grains were present in the city air till the end of the second (hazel)
and third (alder) decade of April. Appearance of ash pollen was registered in the second decade of March.
The pollination peak with concentration of 493 p.g./m3 was registered on April 15. The period of
pollination lasted till the beginning of May. Also, in the second decade of March, there appeared the first
pollen grains of Betula species. The maximum of birch pollen (1710) was observed on April 24. Till the
first decade of June, rare pollen grains of the species were recorded in the air. Rare pollen grains of horn-
beech have appeared in the air in the third decade of March (23.03). The pollination peak with
concentration of 1518 p.g./ m3 was recorded on April 24. The end of pollination period was observed in
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the first decade of May. Appearance of Quercus species pollen in the air of lvano-Frankivsk was recorded
in the second decade of April (14.04). The pollination peak with concentration of 471 p.g./ m3 was
recorded on May 06. The end of pollination period was recorded on June 02. The first appearance of
Pinus species pollen was observed in the end of April (29.04). The maximum quantity of pollen was
recorded on May 16 (980 p.g./ m3). On June 27, there was recorded the end of pollination period. The
first pollen grains of Piceae species were recorded in the end of April, and Abies species — in the
beginning of May. Their maximum concentrations were observed on May 16. The pollination period for
Abies has terminated in the end of May. The pollen grains of spruce were rarely found in the preparations
till the end of the second decade of June. In the end of April (27.04), there appeared the first pollen grains
of crop plants in the air. Their content has increased since May 23 (93 p.g./ m3). High concentrations of
pollen were recorded in the end of May, 29.05 (300 p.g./ m3) and in the first decade of June, from the 2nd
to 12th (ranging from 54 to 223 p.g./ m3). Next increases were observed in the third decade of June and
the first and second decades of July (ranging from 54 to 456 p.g./ m3). Rare pollen grains were present in
the pollen rain of the city till the end of September. The pollination period of urticaceous plants has
started on May 13. The days with high concentration were recorded on June 28 (56 p.g./ m3) and in the
first decade of July (01-02.07, 06.07). The termination of pollination season was recorded on September
10. The first pollen grains of Artemisia species were recorded on July 13. From August 01, the quantity
of pollen in the air began to increase. The pollination peak was observed on August 04 (45 p.g./ m3). The
pollination period for Artemisia species lasted till September 21. The ambrosia pollen with concentration
of 9 p.g./ m3 has been detected on July 19, and on August 28, there was recorded the maximum quantity
of pollen in the air (52 p.g./ m3). The pollination period for ambrosia came to its end on October 02.

In 2015, the pollination season of allergenic plants in Ivano-Frankivsk city lasted from the second decade
of February till the end of September. The longest pollination period was observed in crop plants, and the
shortest — in ash tree. The most dangerous, from the aeroallergenic point of view, were the second and the
third decades of April, when there was observed the concomitant appearance of high concentrations of
birch, ash and horn-beech pollen. In herbs pollination, there were observed two waves of pollen
concentration increase (the first — from the end of May to the end of the first decade of June, and the
second one — from the end of June till the middle of July) that may possibly cause the outbreak of
seasonal allergy in sensibilized population of the city. Based on the results of aeropalynology monitoring
there was created the pollination calendar of allergenic plants for Ivano-Frankivsk city.
Keywords: pollen, aeropalynological spectrum, time of pollination, pollen calendar, Ivano-Frankivsk.

BCTYII

BusHa4yeHHs SKICHOTO CKJIaly MAJIKOBOTO OMaay Ta CKJIAJAAaHHS KaJeHIaps MIJICHHS alepreHHIX
POCIIMH € HEOOX1JIHOI YMOBOIO JJIsi HOINEPEKEHHsS 3arOCTPEHHS aepoaJepreHHOi CUTyallii B
Mmictax. OcoOnMBOi akTyaJdbHOCTI Taki JIOCHIKEHHs HaOyBalOTh TaMm, J€ BOHHM paHillle He
IIPOBOJIMIINCS, OCKIJIBKH PE3yIbTaTH aepoNaTiHOJIOTIYHOIO MOHITOPHHTY HE MOXKJIMBO MAacHBHO
eKCTPAaIooBaTH 3 OIJSAY Ha BIAMIHHOCTI (i3UKO-reorpadiuHuX, KIIMaTUYHUX YMOB Ta
(hITOLIEHOTHYHOTO CKJIady ajJepreHHoi Gpopu KOHKpeTHOI MicieBocti [1, 2].

B VkpaiHni 6aratopiuHi aeponaaiHOJIOTIUHI CIOCTEPEKEHHS TPOBOAATHCS Y BiHHMIIL, 3anopixki,
JIbBoBi Ta KwueBi, ABa meprii MicTa BKJIOYEHI 10 €Bpoleiicbkoi aepoansepreHHoi Mepexi.
[TynxTu Monitopunry Binnuni, 3anopixoxs Ta KueBa obnagHaHl CydacCHUM MHJIKOBJIOBIIIOBAYEM
tuny bypkapa. VYV JIpBOBI JoCHiKeHHS 3/1MCHIOBAJIMCS TIpaBIMETPUYHUM METOJIOM 32
JIOTIOMOT'OF0 MHJIKOBJIOBITIOBada J[ropama. OKpiM MOCTIMHUX aepONaTiHOJOTIYHUX JIOCHIKEHb,
NPOBOJMIIMCSA OJHOCE30HHI NHIKOBI cmocrepexenHs B Ilonrasi, Opeci, [loHenpbky,
HuinponerpoBcbky Ta CiMmdeponosni s BU3HAYEHHS Ta IMOPIBHSIHHS  aepoIaiiHOCIEKTPiB
rycroHacenenux Mict Llentpy, IliBnus Ta Cxony Ykpainu [2, 19].

VY IBaHOo-®paHKIBCHKY aepOIaiHOIOTIYHI JOCHIDKEHHS paHime He mpoBoawimcs. [lnmkoBwmii
MOHITOpUHT Oyno 3amouarkoBaHo 2013 poky M. M. Munenskoro Ha 6a3i  Inctutyty
npupoaHnyux Hayk [IpukapnaTcbkoro HauioHaJbHOTO YHiBepcuteTy iM. B. Ctedanuka. Mera
Haioi poOOTH — JOCHIHKEHHS NMUIKOBOTO OMaay MicTa, BUSBICHHS MOYATKY, MIKYy M KIHIA
MUJICHHS] OCHOBHUX aJePreHHUX POCIMH 3 BHYTPIIIHHOJ000BUMH (IYKTyal[iIMU KOHIIEHTpAIli
NWIKY Ta CKJIQJaHHS KajJeHJaps NWwieHHS 11 M. [BaHO-DpaHKIBCHK Ha OCHOBI OTPHUMAaHHUX
pe3yJbTaTIB.
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MATEPIAJIM TA METOU JOCJI/UKEHHSA

CriocrepexeHHsT 3a SKICHUM CKJIaJIOM Ta KUIbKICHOK JWHAMIKOK IHJIKOBHX 3€PEH POCIHH
pI3HUX TaKCOHIB B aTMoc(epHOMYy MOBITpi M. IBaHO-DpaHKIBCHK 3MIHCHIOBAIM MIOACHHO, 3
MOYaTKy JIOTOTO 1 10 cepenunu xoBTHS 2015 poky. 36ip MUIKY 311HCHIOBAJIM TPaBIMETPUIHUM
METOOM 3 BUKOPUCTAHHSAM MUJIKOBIIOBIOBaYa Jlropama, SIKWi BCTAaHOBMJIM Ha Aaxy IHCTHTYTY
NpUpoIHUYUX Hayk (Onm3bko 24 M Bim moBepxHi 3emii). [IpenMerTHi cKenbIls, 3MalleHi
[IIIEpPUHOM,  3aMiHIOBadM  Imoxo6u.  Jlns  BUTOTOBIEHHS — TOCTIMHMX — mpemapaTiB
BUKOPHCTOBYBAIIM TJIIIEPUH-)KEIATHHOBY CyMilll i3 0apBHHKOM — cadpaninom [3]. ITigpaxyHok
MUJIKOBUX 3€PEeH MPOBOAMIM  3a JONOMOrow cBiTioBoro wmikpockoma Olympus CX-300
(361pmeHHss X 400) HenmepepBHUMH BEPTUKAIBHUMH TpaHCEKTaMH. [neHTH(IKAII0 TUIKY
3IIMCHIOBAIM 3 BUKOPUCTAaHHSM BHM3HA4HUKIB [3, 4, 5] Ta eranonHnux mnpenapatiB. JlaHi mono
KUTBKOCTI THJIKOBUX 3€peH Ha 1 cM? NpPEeIMETHOIro CKeNbIS TpaHchopMyBaaud B KUIBKICTh
nuiIkoBux 3epeH y 1w moitps (m.3./m3) [6]. [lns moOymoBu KaneHgapsi NWICHHS JaHi
MUJIKOBOTO CIIOCTEPEIKEHHSI YCEPEAHIOBAITUCS 32 JieKany. HU3bKUM BBaXKalM cepeHbOICKATHUN
BMicT miiiky 1-11 m.3./m3, cepennim — 11-50 m.3./m3, Bucokum — 50-100 m.3./M3, y»Ke BUCOKHM —
>100 m.3./m3 [3].

PE3YJBbTATH TA IX OB OBOPEHHSI

Pe3ynbratu aepomnaiaiHOIOTIYHOTO MOHITOPUHTY B MicTi IBaHO-DpaHKIBCHKY CBiAYaTh MPO
HAasSBHICTh JBOX BUPAKEHUX XBWJIb MAaJiHAIIl alepreHHuX pociuH. [lepira, BecHsSHA XBHIIA,
MPEJCTaBIICHA THJICHHSIM JIEPEBHUX BUJIIB, a JPYra, JITHhO-OCIHHS — MHJICHHSIM TpaB. BecHsHa
MaTiHAIfHA XBWIS € IHTCHCHUBHIIIOO 1, BIIMOBIIHO, BHECOK MUJIKY JEPEB B a€POIMATIHOCIEKTP
MicTa KUIBKICHO € 3HayHO OuIblMM, HiDK TpaB (3a mnamiHamiiiHuii cezon 2015 poky Ha
npemapatax ineHTudikoBano 80888 mwmikoBux 3epeH nepeBHHX Ta 24983 Tpa). 3a mepiof
CIIOCTEPEIKEHHS B CKJIaJli MHUJIKOBOTO ONaay BUSBICHO MUJIOK 24-x TakcoHiB (17 nmepeBHux, 7
TpaB’sIHUX TAaKCOHIB). Y aepomajliHOJIOTIYHOMY CIIEKTpl JIOMIHYBallu NUJIKOBI 3epHa Poaceae
(15,1%), Betula (14,5%), Pinus (12,1%), Carpinus (10,8%), Quercus (7,4%), Piceae (6,7%),
Alnus (5,9%) (puc.1).

. Abies

Pinus  IHmi 2.7%

Ulmus 12,1% 1.2%
Tilia 0,4%

Alnus

Salix
2,1%
Quercus
7,4%
Populus : Ut
A T s, icaceae
N 2255752557 Y 7] oy
W& s : : 5%
Poaceae ”f.ﬁflg ;
15.1% N7

Chenopodiaceae

1,0%
Rumex 2 a0 3.5%
0,3% 1,1% 1.4% 1.8%

Puc. 1. SIxicHuii cki1aj piYHOTO MUIIKOBOTO onaay B M. IBano-®pankiBebky (2015 pik)
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Jns moOyaoBU KayleHAaps MUJICHHSA A0 yBaru Oyyo B3ATO JMHAMIKy KOHIEHTparii muiky 11
TaKCOHIB, SIKI IOMIHYBaJId B acpOMaTiHOCIEKTpI MicTa Ta/abo XapaKTePH3yIOTHCS BHPaKEHUMH
QJIEPreHHUMHU BJIACTHUBOCTSMH 1 BKIIIOYEHI O PEKOMEHJIAIIHOTO Mepesiky IMpeiICTaBHUKIB
InTepHarionanbpHOI acoriarii acpodioorii, a came: Corylus, Alnus, Betula, Fraxinus, Carpinus,
Quercus, Pinaceae, Poaceae, Urticaceae, Artemisia, Ambrosia [3].

[Tepmmu B oBiTpi M. IBano-®pankiBchk (16.02) 3’ IBUIUCS MIIKOBI 3€pHA JIIIMHA Ta BUIBXH.
3HauHI MiJIBUIICHHS KOHICHTpalil muiky BuaiB poay Corylus B armocdepi Oynu 3apeecTpoBaHi
B IIepIIiii Ta TpeTiii aekanax oepesns, a came: 02-04.03 (554, 33, 47 n.3./M?, Binnosiano), 09.03
(83m.3./m*) Ta 24.03 (221 m.3./M%). I3 25.03 BMICT NWIKY IOCTYIIOBO 3HMXYBaBCS 1 HeE
nepesuiyBaB 18 m.3./M>. [ToognHOKI MUIKOBI 3epHa (hiKCYBallM HA Mpemnaparax 10 KiHIl Apyroi
JeKa¥ KBITHSI.

3pocTaHHs BMICTY MWJIKOBUX 3epeH BUIbXHW Bia 33 g0 209 n.3./m* cnocrepiranu B nepmriid (02-
04.03, 08-09.03) ta apyriit (12.03, 14-19.03) nexkamax Oepesns. [lik MUICHHS POCIHH IHOTO
takcony BusiBWIM 16.03 (369 m.3./m*). OnHoneHHY BHUCOKY KOHIEHTpauito ¢ikcyBamu 24.03
(80 m.3./m%). I3 25.03 KinbKicTh NHJIKY B KyOIYHOMY MeTpi MOBITps 3HM3Wiacs. HesHauHi
KOHIIEHTpallii peecTpyBaiu B MOBITpi MicTa 10 27.04.

Takox y npyriit qekani 0epesHs 3’ IBUIIKCS MepIili MUIKOBI 3epHa BuAiB poay Betula. Ynpomosx
Micsus, 10 13.04, ixHs KoHIIEHTpallis Oyia HU3bKOIO 1 He mepeBuilyBana 9 m.3./m>. I3 14.04 Bona
3pocna i cranoBmia 31 m.3./m3, a 15.04 — 655 m.3./m>. Hactynue cTpiMke migBUIeHHS (QiKCyBanu
22-23.04 (308, 941 n.3./m*, BimnosiaHo). MakcumyMm nuiky Oepe3u (1710 m.3./m*) y moBitpi
M. [BaHO-@pankiBcrk croctepiranu 24.04. Jlo KiHIS KBITHS BMICT MHJIKOBHX 3€pEH KOJHBABCS
Bix 31 mo 206 m.3./M?, a 3 moyaTky TpaBHs pi3ko 3Hu3uBCH (1-15 1.3./M?), 3a BunsaTKOM 05-06.05
(80, 147 m.3./m*, Bimmoimuo). [lo mepmioi Aekaad YEpBHS IMHJIKOBI 3epHa Ii€l POCIUHU
TPAIUISITUCH Y TIOBITP1 HOOAMHOKO.

[losiBy mumnky siceHa peecTpyBaiau B aApyriid nekani Oepesns (14.03). Ymponomx Micsus
(10 13.04) BmicT nunky 6y HesHaunnM (1-8 1m.3./M?). Horo 3pocTanHs koHcTaToBaHO 3 14.04
(58 m.3./M*), a HacTYMHOTO JHS 0YJI0 3apEECTPOBAHO MaKCHUMyM MHIKY (493 m.3./m%). [licns miky
MUJIEHHS KUTBKICTh MUJIKOBUX 3€PEH 3HU3MJIACS 1 IPOTATOM THXHs He nepeBuinyBana 30. Bucoki
KOHIIeHTpanii Oynmu 3adikcoBani 23-24.04 (233, 171 n.3./m%). Ilepion mamiHamii TpuBaB J0
MOYaTKy TPaBHSI.

[ToonnHoki mMIKOBI 3epHa Tpaba 3’SBWIMCH y TOBITPI B TpeTik nekami Oepesns (23.03).
IIpotsirom 23.03—-13.04 kinbKiCTh MUIKY Ii€i pocauHM B atMmocdepi Oyna HezHauHoro (1-
4 n.3./m?). [Ipote 3 14.04 BoHa cTpiMko 3pocia a0 68, a 15.04 ctanoBuna 765 n.3./M>. Ypoaosx
THDKHS BMICT NMWIKY KojuBaBcs Bi 33 no 126 m.3./m°, a 23.04 cnoctepiraiau HacTymHe HOro
3poctanHs (245 n.3./m?). Ilik naminanmii 13 xkoHieHTparmieto 1518 n.3./M*> koHctaroBano 24.04.
25-26.04 KiNbKICTh MHIKOBHX 3€peH 3anuiuanacs nyxke Bucokoro (143-308 m.3./m?), a 27.04
pizko 3HM3miIacs Ao 17 n.3./m*. Kineup nepioy NujieHHs ClIOCTepirajiy B MEepIIii AeKkaal TpaBHs.

[MosiBy nunky BuaiB poay Quercus y noBiTpi [BaHo-@paHKiBChbKa 3apeecTpyBaiu B IpYTii qexai
kBITHS (14.04). YpoaoBK THXKHS MOT0 BMICT HE MEpeBUILyBaB 4 11.3./M°, a 3HauHI1 M1ABUILEHHS
criocTepiraiay HampukiHii KBiTHS (45-94 m.3./m%). Ilik nuneHHs i3 koHuneHtparnieo 471 m.3./m?
koHcTaTtoBaHo 06.05. Bucoxum (55-324 11.3./M%) 3anumiaBcst BMICT MUAJIKY II€ BIPOJOBXK JECSITH
nHiB. 17.05 cnoocrepiranu piske Horo 3HWkeHHS a0 16 m.3./M?. He3HauHi KoHIEHTparii
¢ikcyBanu 10 02.06.

VYnepuie nosiBy muiky BHAIB poay Pinus cnocrepiranu Hanpukiami kBiTHs (29.04). Jlo iHI
nepmoi JeKaad TpaBHS KUIBKICTh THJIKOBUX 3€peH Yy KyOlYHOMY MeTpl TMOBITpPS He
nepesuinyBana 9. I3 12.05 BoHa cTpiMko 3pocia m0 58 1 3anumianacs BHCOKOIO BITPOJOBK
10 guiB (58-980). I3 22 mo 24.05 ta 26-27.05 ¢dikcyBanu 3HMKEHHS KOHIIEHTpAIiil muiky (3-
32 m.3./m3), a 25.05 omHoneHHe migBHILEHHS 10 99 m.3./M 1 aBoaenHe 28-29 (319, 230 m.3./m3,
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BianoBigHO). I3 30.05 BMIiCT NMWJIKOBUX 3€peH 3HM3MBCA a0 3 1.3./M°, miaBumeHHs a0 36-50
GdikcyBayiM Ha TOYATKy 4YepBHA. I3 npyroi nekaam BiH He nepeBunnyBaB 8 m.3./m>. 27.06
3apeecTpyBaNIM KiHEIb MTUJICHHS.

IMepmri muakoBi 3epua Piceae, sk i Pinus, 0ymu 3adikcoBani HanmpukiHii KBiTHA. ITigBHIIICHHS
KOHIIeHTpawii croctepiranu 3 10.05 (23 m.3./m%). Ypomosx Bocemu jaHiB (12, 15-16, 18-22.05)
BMICT MWJIKY 3QJIMIIABCS BUCOKHUM (66-465 1.3./m?), a 3 23.05 3HU3HMBCS 1 HE TIepeBUIIyBaB 48,
BUHATKOM Oyno ogHojxeHHe 3poctanHs 29.05 mo 183 m.3./m>. I3 mouarky 4epBHsS i J0 KIHIS
Apyroi JeKaau MIIKOBI 3epHA SUTMHH TPAIUBUTUCS Ha TpenapaTax mooIuHOKO.

[Munok npencraBHUKIB poay Abies 3’sBUBCs B aTMOC(EpHOMY TIOBITpI MiCTa Ha MOYaTKy TPABHSI.
06.05 #ioro xoHueHTparis 3pocia g0 21, a HactynHoro aHs — A0 191 m.3./M>. [IpoTsarom THxKHS
KUTBKICTh MUJIKY B KyOIYHOMY MeTpi moBiTps konuBanacs Big 1 mo 40. 16.05 crocrepiranu mik
najiHamii i3 KoHmeHtpaiiero 265 m.3./M>. Bucokum 0yB Bmict muiaky 19-20.05 (68, 98 m.3./m3,
BIJIMOBIAHO), & 3 TMOYATKy TPEThOl NeKaau pi3ko 3HM3WBCSA M0 7 m.3./m°. Ilepion mnwieHHs
3aBEPIIUBCS HAIIPHUKIHII TPABHS.

OTxe, ynmpomoBX BECHSHOI NalliHAIl MOXXHA BHUALIMTHA TPHU XBWII: TEpIIA, paHHHO-BECHSIHA,
3yYMOBJICHA MIJICHHSM JIIIMHU Ta BUIXH (3 KiHIA JIOTOTO J0 KiHIS Oepe3Hsi), Apyra — Oepesu,
sgceHa Ta rpaba (3 apyroi AeKagu KBITHS IO TOYATKy TpaBHs) 1 Tpers — xybda Ta XBOMHUX
(3 mo4aTKy TpaBHs JO HOYATKy YEPBHS).

Hanpukinmi kBiTHS (27.04) B MOBITpi BUSBWIM TEPIi MHIIKOBI 3€pHA 31akiB. [Iporsarom micsis
(m0 23.05) B arMocdepi He Oyio 3HAUHHUX KinbKocTeil nunky Poaceae. Ixwuiit BMicT migBummscs
3 23.05 (93 n.3./m*). Bucoki KoHIeHTpamii MUKy KOHCTATOBaHO HAaNpWKiHII TpaBHA, 29.05
(300 m.3./m* ) Ta y mepmiit nexkani yepsus, 02-12.06 (54...223 n.3./m3). YV apyriii aexaai 4epBHs
KUTBKICTh IMUAJIKY 3HU3MJIACS 1 KOJUBanacs Bix 6 1o 35 m.3./m>. HacTymHi 3pocTaHHs CrioCTepiraim
B TpeTill JeKaji 4epBHs Ta Mepurii-apyrii nexamgax nunus (Bin 54 mo 456 n.3./m?). I3 Tperboi
JeKaay JIMIHS KOHIIGHTpAIlisl THIKY 3HHU3WIACS 1 JO0 TOYaTKy CEpIHS HE MepeBUIIyBaia
15 n.3./m*. I1o0IMHOKI MUJIKOBI 3€pHa OyJIM HasiBHI B MWJIKOBOMY OIa/Ii MiCTa JI0 KiHLS BEPECHS.

[Mepion muieHHs kponuBoBUX posnouaBcs 13.05. 36inbiieHHs kimpkocti muiky Urticaceae mo
26 1.3./ M* criocrepiraiu 3 apyroi Jexaau yepBHA. JIHI 3 BUCOKHM BMICTOM Oyno 3a(ikcOBaHO
28.06 (56 m.3./ M*) Ta B mepuiit aekazi gumas (01-02.07, 06.07). Yopomosxk apyroi Ta TpeThoi
JieKa/iy JIMITHS KOHLIEHTpALlis THIKY KpOIMBOBUX He nepeBuiryBana 30 m.3./M>. Pi3ke 3HM)KEHHS
(mo 1-6 nm.3./ M*) (ikcyBanu 3 modarky ceprHsa. HampukiHIl cepnHs Ta Ha MOYAaTKYy BEPECHS
nuiakoBi 3epHa Urticaceae peectpyBaiy B MOBITPI MOOAMHOKO. 3aBEpIICHHS MaliHAIIHHOTO
ce30Hy 3epHa KoHcTaToBaHo10.09.

[Mepuri munkoBi 3epua Artemisia 3apeectpoBano 13.07, a 14-18 ta 20-21.07 B armMocdepHOMY
MOBITP1 MicTa iX He Oys0 BusBiIeHO. [3 01.08 KUIBKICTh MUIJIKY B MOBITP1 MOYasa 301IbLITYBATUCE.
[Mik maminanii cnocrepiranu 04.08 (45 1n.3./M3). YOpoaoBk HACTYIHOI JeKaJu KOHIICHTpPAIlis
MUAJIKOBUX 3€pPEeH TOJIMHY KojuBajacs Big 8 go 26 m.3./m? okpim 15 (4 m.3./m*) ta 19.08
(2 m.3./M%). I3 Tperboi nmekaaw ceprHs 1 J0 KiHIM JAPYroi JeKaaud BepecHs B MOBITpI Oyiu
BUSBJICHI TIJBKH ITOOJMHOKI TMHJIKOBI 3epHa Iii€l pociauuu. [lwneHns BuaiB poay Artemisia
TpuBaio 10 21.09.

[Tunmox amOpo3ii 13 KoHIEeHTparieo 9 m.3./mM* BusiBneno 19.07. [lo cepeamnu cepriHs HOTO BMICT
koiuBaBcs Bia 1 1o 5 m.3./m>. I3 16.08 xoHCTaTOBaHO MiABUIICHHS KOHIEHTpalliil (7-19 m.3./m?),
a 28.08 mMakcuMyM muiky a noBiTpi (52 m.3./m?). Ilicns mocsirHeHHs MKy NMUJIEHHS KUIbKICTh
MWIKOBUX 3€peH y KyOIYHOMY MeTpi MOBITps 3HM3WiIacs A0 1-8. OpHOAeHH! MiABHILEHHS
cnoctepiramu 29.08 (15 m.3./m%), 01.09 (20 m.3./m?), 11.09 (24 n.3./m%) ta 18.09 (15 m.3./m3).
[Tunenns am6po3ii 3akinumnocs 02.10.

VY muneHH1 TpaB CHOCTEpIrany Bl XBHJII IMIBUINCHHS KOHIICHTpPAIiN MIIKY (Tiepira — 13 KiHIA
TpaBHS JI0 KIHIIS NEPIIOT JEeKaau YepBHS 1 Ipyra — 13 KiHIISI YEPBHS 10 CEPEANHU JIHITHS).
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Ha ocHOBI pe3ynbTaTiB aeponaliHOJIOTIYHOTO MOHITOPHUHTY MOOYAOBaHO KaleHAap MHJICHHS
aJIEPreHHHUX POCHH it M. [BaHO-DpanKiBehK (Tad. 1).

Tabmuus 1— Kanengap nuiieHHS OCHOBHUX ajiepreHHux pociuH (2015 p.)

Micsie | JIrotmii | bepesens | Keitens | TpaBennr | UepBenp | Jlumens | Cepnenn | Bepecenn

Hexama | 2 | 3 |1(2|3|1|2|3|1(2|3|1|2|3|1|2|3|1|2|3|1|2]|3

Hassa

HeperHi
TaKCOHY

Corylus

Alnus

Betula

Fraxinus

Carpinus

Quercus

Pinaceae

Tpap’sHi

Poaceae

Urticaceae

Artemisia

Ambrosia

[pumiTka : cepeqHBOACKATHUI BMICT MTHIKY (T1. 3./ M?)

I:I — Hm3pkni 1-10; - — cepenHiit 11-50; - — Bucokuit 50-100; - — myxe Bucokuit >100.

[Munok gocaiakyBaHMX aJepreHHUX POCIWH CIOCTEpirajyd B IMOBITPI MICTa 3 JAPYroi jAekaau
JIOTOTO 1 J10 KiHI BepecHs. [losiBa MUKy JIIIIMHM Ta BUIbXU B MOBITP1 IBaHO-PpaHKIBChKA B
JIOTOMY Y3TOJDKYETHCSI 3 pe3yJabTaTaMU IPOBEIECHUX aepOMATIHOJIOTIYHUX JOCTIIHKeHb Y
IMompmi (M. CocHoBka Ta KpakiB), ne #oro mosBy TakoXX (ikcyBanu y Jpyrid aekasui
mrotoro [7, 8], a B M. JIbBiB — y TperTiii aekani sororo [9].

[Tunok Oepes3u, s[KHI BBaXKA€THCS OCHOBHHUM aepoaliepreHOM IeHTpaibHOoi Ta [liBHIYHOI
E€ponu [10], 3’4BUBCS Bke B ApYriil Aexaal Oepes3Hsi, NpoTe MOYaTOK MHUIKOBOTO CE30HY €T
poCIMHHU (32 3arallbHONPUHHATUM MeToAoM 95% ) Takoxk 30iraeTbcs 3 MOYATKOM Y JESIKUX
mictax [Mosbmi (JIro6umin, XKemrys) [11,12], i B mictax JIpBoBi [9] Ta Binnwumi [13].

Ha nexany panime, Hix y Ilombuii Ta JIbBOBI, Bke B TpeTii Jekaai Oepes3Hs, po3modanocs
nuieHHs rpaba [9, 14]. 3a miTepaTypHMMH JaHMMH, Ha JeKaay padime HDK B IBaHO-
®pankiBebky y 2013 pomi posnoyanocs muieHHs rpada y Binaumi [13]. Lporopiu piyna cyma
nuiKy Oyia HaWBHIO 1 ctanoBwia 1518 m.3. (s mopiBHsSHHSA, Y 2014 Oyno 3i0pano 146 m.3.,
ay2013 —7128).

[TosiBa mmiky ayb6a B moBITpI MicTa 3adikcoBaHa y JApYrid Aekaal KBITHA, ajle IOYaTOK
MIUJIKOBOTO CE30HY (3a 95-TH MPOLEHTHUM METOJOM), SIK 1 y M. JItoOuiH, crioctepirany y TpeTii
nexasi kBitHs (25.04) [14]. V BinHuIlI MOYaTOK MHUJICHHS MPEICTABHHUKIB 3a3HAYEHOTO TAKCOHY
y 2013 pomi Oymo 3apeectpoBaHo Ha naBa TwxkHi panime [13]. ITunkosi 3epHa Pinaceae
peecTpyBaiid B MOBITP1 MicTa 3 MOYATKy TpaBHs 1 0 KiHIL 4epBHA. Sk 1 B IBaHO-DpaHKIBCHKY,
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MOYATOK MUJICHHS XBOWHUX Y MEPUIii AeKaai TpaBHS CIIOCTEPIrayiv B Pi3HI POKU JOCIIJKCHHS B
JIro6uini, [Toarasi Ta Juinporerposchky [14, 15, 16].

Haiinosumm OyB ce30H MUIEHHs MpeICcTaBHUKIB poaunyu Poaceae. Ixns naninamis posmouanacs
B TpaBHI 1 TpuBaja 10 BepecHs. HasBHICTh MWIKY IUX POCIMH Y IOBITPI MiCTa BIIPOJIOBXK
TPUBAJOrO MEpioay 3yMOBJEHa ix 0araTol0 BHJIOBOIO pi3zHOMaHITHICTIO. [lodaTok 1 KiHelb
MUAJICHHHS 3a3HAaY€HUX TAaKCOHIB B I[BaHO-DpaHKIBCHKY 30irayiMcsi 13 JbBIBCBKUMH, IPOTE
KOHIIeHTpauii Oynmu 3HayHO BUmIMMH (y IBaHO-DpaHKIBCBKY BMICT NMWIKY 3JIaKiB JOCATHYB
3HayeHHs 456, a y JIbBOBI He mnepesuinyBaB 66 1m.3./M> [9]. CX0Xy CHUTyaIlil0 CIIOCTEpiramm 3
amMOpo3i€ro, KOMM TMepioaW MWIEHHS TeX 30iramucs, aje KOHIEHTpauii NHIKy B I[BaHO-
®paHKIBChKY Oynu BUIUMHU (MakcuMyM 52 m.3./M%, a y JIbBOBI B pi3HI POKH JTOCIIPKCHHS HE
nepeBuiyBaB 12 n.3./m) [9, 17]. HatomicTe y miBIeHHHMX Ta CXiJIHUX MicTax YKpaiHW BHECOK
MUWIKOBUX 3€peH amOpo3ii B aepomalliHOCHEeKTp CTaHOBUTH Ouibiie 50%. 3adikcoBani
MaKCHUMallbHI KOHIIEHTpalii Nuiky i€l pociuHu B [lHinmpomerpoBchky — 1491 m.3./m3,
Banopixoki — 1950 m.3./m> [18].

3au1s TPOTHO3YBAaHHS ACpPOMATIHONOTIYHOI CHUTyallii y MICTi, HEpCHEKTHBHUM € IO/AajbIlIe
MPOBEJCHHS IMHJIKOBOTO MOHITOPUHTY i3 BUKOPHUCTAHHSM CYYacHOTO ITHJIKOBJIOBIIIOBAYa THITY
Bypkapn.

BUCHOBKHA

VY 2015 poui y M. IBaHO-DpaHKIBCHK CE30H NMHUJICHHS aJIPIeHHUX POCIHMH TPUBaB 3 JAPYroi
JIeKaJu JIF0TOTO /10 KiHLA BepecHs. B aepomaniHOIOriyHOMY CHEKTpi MicTa JOMIHYBAJIH IMUIKOBI
3epHa MpeICTaBHUKIB TakcoHiB: Poaceae (15,1%), Betula (14,5%), Pinus (12,1%), Carpinus
(10,8%), Quercus (7,4%), Piceae (6,7%), Alnus (5,9%). HaiigoBmuii mepion IHICHHS
KOHCTaTOBAaHO B 3JIAKOBUX (3 KIHISA KBITHS 1O KIHIA BEPECHs), a HAHKOPOTIIMKA — y sCEHa
(3 mpyroi nekaau 6epe3Hs 10 MOYaTKy TPaBH:).

Haii6inp1n HeGe3neuHnMHU, 3 aepoajepreHHOi TOUYKH 30py, Oyiau apyra 1 TpeTs AeKaaa KBITHS,
KOJIM CIIOCTEpirajiy OJHOYACHY MOSIBY BHCOKHMX KOHIIEHTpalii MUKy Oepesu, siceHa Ta rpada.
VY nuiieHH1 TpaB CHOCTEpiraau ABl XBWJII MiIBUILEHHS KOHUEHTpaUld MWKy (repiia — 3 KIHI
TpaBHS 70 KIHIISA MEPIIOi JeKaau YepBHS 1 Apyra — 3 KiHISI YEpBHS JO CEpPEelUHU JIUMHSA), SKi
TaKOX MOXYTb COPUYMHUTH CIIajlaXy C€30HHOI ajeprii B CECHCUOLT130BaHUX KHUTEIIB MICTa.
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VJIK 581. 524. 1

Y3ATAJIBHIOIOYI MOJIEJII BEPTUKAJIBHOI CTPYKTYPHU
JTEPEBOCTAHIB JIICOBUX ®ITOLEHO3IB JIIBOBEPEXKHOI'O
MOJICCH YKPAITHHA

Cxusp B.I'.

Cymcokuii HayioHanbHUl acpapHutl yHigepcumem
40021, Ykpaina, Cymu, syn. I'. Konopamvesa, 160

skvig@mail.ru

[IpoanamnizoBaHO BEpTHKAIBHY CTPYKTYPY SPYCY AEPEBOCTAaHY B JIiICOBHX (iTOIleHO3aX 24 TPyIl acorjiamii
JIICOBOI POCIMHHOCTI, IO € TurmoBUMH i JliBoGepexxnoro [lomices Ykpainu. 3a pe3yiapraTaMu OLiHKH
KOTOPTHOT'O CKJIa/ly JIEPEBOCTaHIB Ta BUCOTH OCOOWH JIICOYTBOPIOBAIBHHUX BH/IIB, 110 BXOSTH JI0 IXHBOTO
CKJIany, po3poOJIeHO HH3KY Yy3arajlpHIOIOYMX Mozened. OnHa rpyma Mojeneil  BimoOpaxye
NIPE/ICTABIICHICTD Y CKJIA/I JIEPEeBOCTAHIB OCOOMH KOTOPT MOJIOJMX Ta T€HEPaTUBHMX JIEpEeB. 3arajoM
3alpOIIOHOBAHO TPH MOJIEJNI, IIO BioOpa)xaroTh OCOOIMBOCTI OpraHizaiii OJHOSPYCHUX JIEPEBOCTaHIB,
I'ATh MOJIENIH JJIsl IBOSIPYCHUX Ta BiciM — aist TpusipycHuX. IlokaszaHo, mo B J1icoBHX (iTOIlEHO3aX
JliBoGepexnoro [lomicest peanisyerbes me Kinmbka mozeneit (A, B, C), siki BinoOpakaroTb 0COOIMBOCTI
IPOCTOPOBOTO PO3TAIYBAHHS SPYCIB AEPEBOCTaHY 3@ BITHOLIEHHSAM OIMH IO OJHOTO. 3a3Ha4eHo, IO B
JOCIIJKYBAaHOMY PETiOHI JEPEeBOCTaHM 3/eOIBIIOT0 MAroTh CIPOIIEHY BEPTHUKAIBHY CTPYKTypy Ta
ApPYCHY OpTaHi3allifo, IO € OJHHUM i3 HACIiAKiB TPUBAJIOTO T'OCHOAAPCHKOTO BTPYYaHHS Ta CTBOPEHHS
IITYYHUX JTICOBUX HACAIKEHb.

Kniouosi cnosa: nicogi ¢himoyenosu, 6epmuKkaibHa CmpyKmypa, sapycHicmo, kozcopmu, Jlisobepesicue
Ilonicca Yrpainu.
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Cxnsp B.I. OBOBIIAIOIIME MOJIEJM BEPTUKAJIBHOM CTPYKTYPhI JIPEBOCTOEB
JIECHBIX ®NTOIEHO30B JIEBOBEPEXXHOI'O TIOJIECBS YKPAMHBI / CymMckoii HaroHaIbHBIH
arpapusiit yausepcuret, 40021, Ykpanna, Cywmer, yi. I'. Kornparsesa, 160
ITpoananu3upoBaHa BEpTHUKANbHAs CTPYKTypa fpyca IpEeBOCTOS B JIECHBIX (UTOmEHO3ax 24 rTpymm
accomuanuil JIECHON pacTUTeNnbHOCTH, THUNHYHBIX it JleBoOepexkHoro Ilomeckss VYxpawmnsl. Ilo
pe3ynbTaTaM OLIEHKHM KOTOPTHOTO COCTaBa JAPEBOCTOEB M BBICOTHI 0co0€il jecooOpasylomux BHIOB,
BXOJSIIMX B MX COCTaB, pa3paboTaHbl HECKOJIbKO oOoOmarommx mozened. OnHa rpymnma Mojenen
OTpaXkaeT MPEACTaBICHHOCTh B COCTABE JIPEBOCTOEB 0COOEH KOrOpT MOJIOJBIX ¥ T€HEPaTHBHBIX AEPEBbEB.
[IpeanoxkeHsl TPU MOJENH, OTPAKAIOIIUEe OCOOCHHOCTH OPraHU3aluU OJHOSIPYCHBIX JPEBOCTOEB, ISThH
MoJeNield Uil IBYXBSPYCHBIX M BOCEMb — JUISl TPeXbsApycHbIX. [lokazaHo, 4TO B JIECHBIX (DPUTOLIEHO3aX
JleBoGeperxHoro Iloneckst peanusyercs enie Heckoibko Mozneneit (A, B, C), orpaxkaromux ocodeHHOCTH
MIPOCTPAaHCTBEHHOTO PACIIOIOXKEHHS SIPYCOB OPEBOCTOSI MO OTHOLICHHUIO APYT K Apyry. OTMedeHo, 4To
HCCIEIYeMOM pPETHOHE APEBOCTOH B OCHOBHOM HMEET YNPOIIEHHYIO BEPTHKAIBHYIO CTPYKTYpPY H
SIPYCHYIO OPTaHHM3aLHIO0, YTO SIBISETCS CIEICTBUEM IJIUTEIBHOTO AHTPOIOTEHHOTO BMEIIATENbCTBA H
CO3/JIaHUS HCKYCCTBEHHBIX JICCHBIX HACAXKICHUH.

Kniouegvie cnosa: necuvie pumoyenoswvl, 6epmukaibHas cmpykmypa, ApYCHOCMb, Ko2opmbl, Jlegobepesicnoe

Ilonecve Yrpaunur.

Skliar V.G. GENERALIZING MODELS OF TREE STAND VERTICAL STRUCTUTRE OF FOREST
PHYTOCENOSES OF UKRAINIAN LEFT-BANK POLISSIA / Sumy National Agrarian University,
40021, Ukraine, Sumy, G. Kondratieva str. 160
We analyzed vertical structure of tree stand layer in forest phytocenoses of 24 association groups of forest
vegetation, typical for Ukrainian Left-Bank Polissia. According to the results of evaluation of tree stand
cohort composition and height of forest forming species individuals, belonging to their composition, a
number of generalizing models were designed. One group of models displays representation of
individuals of young and generative tree cohorts in tree stand composition. Plants in the condition of
«building in» the layer of tree stand of forest aggregation were related to young trees. These are virginal
individuals a bit lower than general canopy of tree stand. Plants of gl — g3 conditions, as well as
subsenile individuals that still maintain their reproductive ability, were related to generative trees. Three
models displaying organization peculiarities of one-layer tree stands were suggested within this group
composition, five models — for two-layer ones, and eight models - for three-layer tree stands. The
majority of models appeared to be of theoretical assumption character. Actual layered organization of tree
stands fits only 7 models in forest phytocenoses of the region under research. Forest phytocenoses with
one-layer tree stands, formed only of individuals of generative tree cohorts, are widely spread in
environments of Ukrainian Left-Bank Polisiia. Phytocenosis structure of 25% of investigated association
groups fits this model. Two-layer tree stands are also widely presented (in almost 30% association
groups). They represent model, where only generative individuals are in the first (upper) layer and only
young trees are in the second (lower) one.
Three basic models are represented in composition of the second group of models according to
peculiarities of spatial allocation of tree stand layers towards one another. Vertical structure of tree stands
most often fits the model that proves presence of vivid spatial separation of layers from one another.
Tree stands mostly have simplified vertical structure and layered organization which are the result of
long-lasting administrative interference and creation of man-made forests. Vertical structure of tree layer
naturally gets complicated with enhancement of species diversity of forest forming species and with
growth of cohort variety of trees which is positive for increase of forest stability in its turn. In future
vertical structure complication can occur under condition of activation of natural regeneration process, as
a result of which there will be uneven-aged and different-sized individuals of various cohorts of young
generation under canopy and in the upper layers of such forests, and they will be capable to «react»
actively to destruction process of tree stand upper layer and to occupy the position of mother trees.

Key words: forest phytocenoses, vertical structure, layering, cohorts, Ukrainian Left-Bank Polissia.

BCTYII
BaxxnuBoro o3Hakor0 (iTOLIEHO31B € HAsBHICTh CTPYKTYpU — TOPU30OHTAIBHOI Ta BEPTHUKAIBHOI.
OcrtanHs  Oe3mocepelHbO  TMOB’si3aHa 3 SBUILEM  BHOKPEMIICHHS sIpyciB Yy  CKJIaji
yrpymoBass [1, 2].
JlicoBi (hiTOIIEHO3M BUPI3HAIOTHCSA OCOOIMBO YITKO BHPAXEHOK SPYCHOIO OpraHi3alli€lo.
VY KO)KHOMY yYIpymnoBaHHI ii O3HAaKM € 3aKOHOMIPDHUM <«BIATYKOM» Ha [il0 KOMILUIEKCY

€KOJIOTIYHUX (TIOrOAHO-KJIIMaTHYHUX, efdadiuHux, oporpadiuHux) Ta OioJOriyHUX (BHIOBOTO
CKJIAJTy JIiCY, OCOOJIMBOCTEH KUTTEAISIILHOCTI IEPEBHUX TOPIJT Ta 1H.) YMHHUKIB. CBOEIO YEPTOIO,
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3aBISKA OCOOJIMBOCTSAM SIPYCHOI oOprasizamii JicoBi (ITOLEHO3M 3/4aTHI YUHUTH TOTYXHY
CEepEeIOBHUIIECYTBOPIOIOYY Ta CEPEIOBUIICIICPETBOPIOIOYY [Iif0, BU3HAYAIOUM XapakTep mnepediry
0araTboX BaXJIMBUX €KOJIOT0O-010JIOTIYHUX TMPOLECIB 1 B cAaMOMY YrpyHOBaHHI, 1 Ha MPHIETINX
TEpUTOpiAX. 3apa3 Oe33amepeyHo JOBEACHUM € (aKT BHUIUIUBY OCOOIMBOCTEH SpYCHOI
opranizaiii JIiCiB Ha KUIbKICTh, PEKUM COHSYHOI pajiamii Ta CHEKTPaIbHHUHA CKJIaJ] COHSYHOTO
CBITJIA ITiJl HAMETOM JEpPeBOCTaHiB [3-5] Ha TemmeparypHi XapaKTepHCTUKH TepuTopii [6-9], ii
BoaHu# peskum [10, 11] Torro.

HesBaxaroun Ha 3Ha4YHI HAyKOB1 HAIpAIfOBaHHS, BUBUEHHS SPYCHOI OpraHizallii JcCiB y pi3HHX
perionax tpuBae. lle muTaHHS BUCBITIIOETHCS 1 B HU3I HayKOBUX POOIT, JaTOBAaHMX OCTAHHIM
necartupivusm [12-16]. Bokpema, y poborax O.I. €BcTurneeBa, 3a pe3yinbTaTaMH TOCIIIKCHb,
snificiennx B Hepyco-/lecusiucbkomy Ilomicei, 1 B MoHorpagii C.M. [lanuenka, npucBsiueHii
pociuHHOCTI  JIecHAHCHKO-CTaporyTChKOro HAI[IOHAJIBHOTO MPUPOIAHOTO TapKy, TOOTO Ha
TEPUTOPIAX, SIKI po3TamOBYIOThCc MoOmm3y JliBobepexHoro Ilomices VYkpainum abo B i#oro
MeXax, HABOJSTHCS CXEMH, IO BiJJOOPaKar0Th OCOOJIUBOCTI BEPTHKAIBHOI CTPYKTYPH Pi3HUX
JicoBUX (DITOICHO3IB.

3HaUYyIIICTh BUBYEHHS SIPYCHOCTI 3yMOBIIOETHCS W THM, 10 BOHA CYTTE€BO BiIOMBAETHCS HA
0COOIMBOCTSIX, 3aKOHOMIPHOCTSIX MPOIIECY MPUPOIHOTO BiAHOBICHHS, IKUI HAJICKUTH A0 YHCIIA
HaWBaXUIMBIIIMX MEXaHI3MiB 3a0e3neueHHs (QYyHKIIOHYBaHHS JTiCOBUX (iTOlEHO03iB. Y mpoiiect
pOCTy 1 pO3BUTKY OCOOMH MOJIOJIOTO TIOKOJIIHHS JIEpeB BiOYBA€ETHCS CYTTEBA, B JCCITKH 1 COTHI
pasiB, 3MiHa iXHIX PO3MIpiB: 3arajbHOi (hiTomMaca, BUcoTa Ta iH. Lle mpu3BoauTh 10 PopMyBaHHS
B MEKaxX OJHI€] MOMyIIALii JIICOYTBOPIOBAIBHUX BUIIB BHYTPIIIHBOTIONYJISIIHHNAX TPyl POCIUH
(xoropt), sKi MarwThb 010J0r0-eKOJOTi4HI OCOOIMBOCTI Ta BIAPIZHSIOTHCS PO3TAIIYBaHHSIM
OCHOBHHX (DOTOCHHTE3YIOUMX OpTraHiB y pI3HHX Spycax, a KOPEHIB — Y PI3HHX IPYHTOBHX
ropusonTax [17]. V miacyMKy epeKTHBHICTh MPUPOIHOTO BiHOBICHHS Oy/ie BHU3HAYATHCS THM,
HACKUTBKM YCHIIIHO BiOYBa€ThCs JIICOBITHOBIIOBAIbHA IMIUIEMEHTAlisA, TOOTO MpOIeC
MOCTYIOBOT'O MEPEXOAY KOTOPT i3 OJHOTO SIPYCY JIiCy B HACTYMHUHN Ta CTIMKOTro BOYAOBYBaHHS Y
BIAMOBIIHUM sipyc. MeETO0 MBOT0o MOCHIKEHHS OYyJ0 y3arajdbHEHHS JaHWX IS JTIICOBHX
¢iTouenosi JliBobepexxnoro Ilomiccs YkpaiHM 11010 KOTOPTHOTO CKJaly JIE€pPEBOCTAaHIB Ta
iXHBOI SIPyCHO1 Oprasi3ariii.

MATEPIAJIM TA METOJU JOCJI’)KEHDb

BuBuennssiM Oyiio oxoruieHo (itoneHo3u, siki € TunoBumu g JliBoOGepexHoro Ilomices
Vkpainu. BoHU penpe3eHTyOTh ABaAISTh YOTHPH IPYIIX acollianii icoBoi pocauHHOCTI: Pineta
(sylvestris) hylocomiosa, Pineta (sylvestris) calamagrostidosa (epigeioris), Pineta (sylvestris)
nardosa (strictae), Pineta (sylvestris) coryloso (avellanae) — vacciniosa (myrtilli), Pineta
(sylvestris) asarosa (europaei), Pineta (sylvestris) pteridiosa (aquilini), Pineta (sylvestris)
franguloso (alni) —vacciniosa (myrtilli), Pineta (sylvestris) vacciniosa (myrtilli), Pineta
(sylvestris) moliniosa (caeruleae), Pineta (sylvestris) sphagnosa, Querceto (roboris) — Pineta
(sylvestris) vacciniosa (myrtilli), Querceto (roboris) — Pineta (sylvestris) corylosa (avellanae)
sparsi herbosa, Betuleto (penduli) — Pineta (sylvestris) vacciniosa (myrtilli), Querceta (roboris)
majanthemosa (bifolii), Querceta (roboris) aegopodiosa (podagrariae), Querceta (roboris)
convallariosa (majalis), Querceta (roboris) coryloso (avellanae) — convallariosa (majalis),
Acereto (platanoiditis) — Querceta (roboris) coryloso (avellanae) — aegopodiosa (podagrariae),
Acereto (platanoiditis) — Querceta (roboris) stellariosa (holosteae), Tilieto (cordatae) —
Querceta (roboris) stellariosa (holosteae), Betuleta (pendulae) vacciniosa (myrtilli), Betuleta
(pendulae) caricosa (pilosae), Betuleta (pendulae) stellariosa (holosteae), Populeta (tremulae)
stellariosa (holosteae).

VY nux jicax nmpy BUBYCHHI O3HAK JIEPEBOCTAHIB OIIHIOBAIH iXHIN BUIOBUI Ta KOTOPTHUN CKJIA]I.
BinmosigHo mo 3ampomnonoBanoro B.I'. Cxusip ta FO.A. 31006iHUM MiIXO0y HIOM0 BUALUICHHS
BHYTPIIIHBOMOMYJISIIIIAHIX TPYIT POCIIHH, y SIPYCl AEPEBOCTaHy 3a3BHYai TIPEICTaBIICHI OCOOMHU
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JIBOX KOTOPT: «MOJIOUX JIEPEB BEPXHBOIO SIPYCY JIICY» Ta «'C€HEPATUBHUX JEPEB BEPXHHOTO
spycy Jicy» [17]. Buxoasiuu i3 BU3HAYEHOI CHCTEMH IMOJLTY, JO MEPIIOi KOrOPTH BiXHOCHIIH
ocoOuHM, sKi mnepeOyBalOTh y cTaHi «BOyIOBYBaHHS» B fApPYC JEpEBOCTaHy JIiICOBOTO
yrpynoBaHHs. Lle BipriHuIbHI OCOOMHM, JEIIO0 HUXYl 32 OCHOBHMM HaMeT jepeBocTaHy. Jlo
Apyroi KOTOPTH BIJHOCHJIM POCIMHU (1 — (3 CTaHIB, a TaKOXX CyOCEHUIbHI OCOOMHHM, sKi IIe
30epiraroTh penpoyKTUBHY 3/1aTHICTb.

VY npoueci o6cTexeHHs (HiTOLEHO31B 3a JOIOMOTOI0 BUCOTOMipa BU3HAYAIM BUCOTY BCIX OCOOMH
KOKHO1 Koroptu. OTpUMaHy KiIbKICHY 1H(GOpPMAIIiIO0 ONparbOBYBaId METOAaMU MaTeMaTHIHOL
CTaTHCTUKH i3 BUKOpHCTaHHsAM makera npukiagaux nporpam STATISTICA [18]. I ouinku
BUCOTH JICPEB Ta TOYKOBOTO OIIIHIOBAHHS CTATUCTHYHHX PSAIIB € 0a30BOK OCHOBOKO JUIS
PO3pOOKH y3arajJbHIOIOYHMX MOJEJECH BEPTUKAIBHOI CTPYKTYpPH I€PEBOCTAHIB.

PE3YJBTATHU TA IX OFTOBOPEHHS

3a pesysnbTraTaMu TPOBEACHHUX JOCTIKEHb PO3pO0JICHA HU3KA y3araJlbHIOIOYMX MOJETCH, SKi
Bi/I00pakaloTh MpPEACTaBICHICTh Yy ckiani naepeBoctaHiB JliBoOepexxnoro Ilomices Ykpainu
0COOHMH KOTOPTH MOJIOJUX JIEPEB Ta KOTOPTH I'CHEPATUBHUX JEPEB.

Y3aranbHiol04i Moaesi s OQHOSIPycHMX JAepeBoctaHiB. Mogens Ne 1.1 — nepeBocran
chopMoBaHMIl BUKJIIOYHO 13 TeHepaTuBHUX jaepeB. Lliii Moaeni BianmoBigae po3MipHa CTPYKTYypa
¢iToneHo3iB y 6 3 24 oOctexxeHux rpyn acoriamiii: Pineta (sylvestris) calamagrostidosa
(epigeioris), Pineta (sylvestris) nardosa (strictae), Pineta (sylvestris) coryloso (avellanae)-
vacciniosa (myrtilli), Querceta (roboris) majanthemosa (bifolii), Querceta (roboris)
aegopodiosa (podagrariae), Querceta (roboris) coryloso (avellanae)—-convallariosa (majalis).

Mopnens Ne 1.2 — y cknazi iepeBOCTaHy MPECTaBICHI BUKJIIOYHO OCOOMHHU 13 KOTOPTU MOJIOAMX
nepeB. Lliii Momeni BimmoBimae po3mipHa CTPYKTypa JIEPEBOCTaHIB HU3KH (DITOIEHO3IB Tpymu
acorriarii Pineta (sylvestris) pteridiosa (aquilini).

Mogens Ne 1.3 — nepeBoctan c(hopMOBaHHUN 13 T€HEpAaTUBHUX Ta MOJIOJUX JepeB. 3apa3 L
MOJIESIb Ma€ XapakTep TinoTeTH4YHoro mnpumyineHHd. Ilpukmanis ii ¢akTuyHOi peanizauii B
PErioH1 AOCIIIKEHb MOKH L0 HE BUSBJICHO.

Y3arajibHI0I04i MoJeJi VIl IBOSIPYCHUX JepeBocTaHiB. Moaens Ne 2.1 — kokeH i3 spyciB
chopMOBaHUIl BHMKIIOYHO 13 TIeHepaTuBHUX pociauH. L{ii Mopmem BIANOBIIAE CTPYKTypa
JIepeBOCTaHiB y Jeskux iTomeHo3ax rpymu acomiaiiii Querceta (roboris) convallariosa
(majalis).

Mogens Ne 2.2 — nepmmii (BepxHiii) sipyc c(OpMOBaHUI BUKIIOYHO 3 TEHEPATUBHUX POCIHH,
Apyruil (HWKHIA) — i3 MOJOAMX Ta TeHepaTHBHUX JepeB. Lliii Mozeni Bimmomimae po3mipHa
CTPYKTypa JepeBocTaHiB y (iTorieHo3ax rpymnu acomiariii Querceto (roboris)—Pineta (sylvestris)
vacciniosa (myrtilli).

Mogenps Ne 2.3 — y cKkiIaJli KOKHOTO sIpycy HasiBHI 1 TeéHepaTHBHI, 1 Mosoai aepeBa. Ha meit yac
MOJIeTIb Ma€ XapakTep rinoretuyHoro npunymeHHs. [lpuxmaniB 1 ¢aktuunoi peamizauii B
pETrioHi AOCTIIKEHb Ha TEMEePINIHIlA Yac He BUSBICHO.

Mogens Ne 2.4 — mepummii sipyc aepeBoctaHy c(OpMOBaHUH 1 3 T€HEPaTUBHUX, 1 3 MOJIOJUX
JepeB, a JPYrud — BHUKIIOYHO 13 Mosogux. Ll Momenr Mae xapakTep TIMOTETHYHOTO
npunymeHss. [puknanis ii ¢pakTHuHOl pearizalii He BUSBICHO.

Mogpens Ne 2.5 — y mepmioMy sipyci HasiBHI JIUIIe TeHEpaTHBHI OCOOWHH, a y IPYrOMYy — TUIBKH
Mouoai aepena. Lliit Mozeni BinnoBiae po3MipHa CTPYKTYypa AEPEBOCTaHIB y HU3L1 (PITOIEHO31B
Takux Tpyn acorjarmiii: Pineta (sylvestris) franguloso (alni)-vacciniosa (myrtilli), Pineta
(sylvestris) moliniosa (caeruleae), Querceto (roboris)-Pineta (sylvestris) corylosa (avellanae)
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sparsi herbosa, Acereto (platanoiditis)-Querceta (roboris) coryloso (avellanae)-aegopodiosa
(podagrariae), Acereto (platanoiditis) — Querceta (roboris) stellariosa (holosteae), Tilieto
(cordatae)-Querceta (roboris) stellariosa (holosteae), Betuleta (pendulae) vacciniosa (myrtilli),
Populeta (tremulae) stellariosa (holosteae).

Y3araapH0W04Yi Moaesi TpUApPycHUX aepeBocTaHiB. Monens Ne 3.1 — y ckiami nepeBocTaHy
BCl sipycu c()OpMOBaHi BUKIIIOUHO 13 IEPEB T€HEPATUBHOI'O OHTOTEHETUYHOTO CTaHYy.

Mopenb Ne 3.2 — yci sipycu iepeBocTany cpopMOBaHi BUKIIOUHO 13 MOJIOJUX JISPEB.
Mopenb Ne 3.3 — y ckJiazi BCix sIpyciB MpecTaBieHi 0COOMHH 000X KOTOPT.

Mogens Ne 3.4 — mepmmii (BepxHiil) sipyc chopMOBaHUIM 3 TeHEPAaTUBHUX JAEPEB, a APYTruit
(cepenniii) Ta TpeTid (HUXKHINA) — 3 MOJIOAMX.

Mogens Ne3.5 — y nepeBocrani B mepmiomMy Spyci HasiBHI JIMIIE TE€HEpAaTUBHI JepeBa,
a B JPYrOMYy Ta TPEThOMY sIpycax — i MOJIO[, i TeHEPATUBHI.

Mopens Ne 3.6 — y ckiani nepeBoCTaHy MepIIdid Ta ApYTruid sipycu copMOBaHiI BUKIIOYHO i3
TCHEPATUBHUX JIEPEB, & TPETiH — 3 MOJIOJUX Ta reHEPATUBHUX JICPCB.

i nricth MozeNel MalOTh XapakTep TIMOTEeTUYHOro npunyiieHHs. [IpukianiB IXHb01 pakTHYHOT
peaizaiii B perioHi J0CIiHKEHb 3apa3 HE BUABJICHO.

Mogens Ne 3.7 — y ckiaji AepeBOCTaHy TEpIIMN Ta APYTHA SAPYCH CPOPMOBAHI BUKIIOYHO i3
JIepeB T€HEPaTHBHOTO OHTOTEHETHYHOTO CTaHy, a TpeTi — i3 momomux nepes. Lliit monemni
BIJINOBI/Ia€ CTPYKTypa JIEPEBOCTaHIB y HU3ILI (iToleHo3iB rpyn acorianiid Pineta (Sylvestris)
asarosa (europaei) ta Betuleto (pendulae) — Pineta (sylvestris) vacciniosa (myrtilli).

Mogenp Ne 3.8 — nepmmii sipyc 1IepeBOCTaHy CKJIAJA€ThCs 13 TeHEPaTUBHUX JIEPEB, APYTHi — 3
reHepaTUBHUX Ta MOJIOAMX JI€pEeB, TPETIM — BUKIIOUHO 3 Mosoaux. Lilf mozneni Bigmosinae
CTPYKTypa J€pPeBOCTaHiB y Jeskux (iroreHo3ax rpyn acoriamiii Pineta (sylvestris) vacciniosa
(myrtilli) ra Betuleta (pendulae) caricosa (pilosae).

Buxonsuu 13 oTpuMaHHX pe3ysbTaTiB, BCTaHOBJIEHO, 110 B yMmoBax JliBoOepexxHoro Ilomiccs
VYkpaiHu gyxe MOIMIMpPeHi JIICOoB1 (GITOLEHO3U 3 OAHOSPYCHUMH JIepEeBOCTAaHAMH, CTPYKTYypa SIKUX
BinmoBigae moaeni Ne 1.1, o mposiBuiia cede B 25% oOcTexxeHUX HaMu rpyn acomiamniid. Jfocuts
IIMPOKY MPECTABICHICTh MAOTh 1 IBOSIPYCHI JIEPEBOCTAHH, 11O PEIIPE3CHTYIOTh Moaenb Ne 2.5:
il BIMOBIJa€ BepTUKAJIbHA CTPYKTYpa (iToLeHo031B 0:113bKk0 30% A0CIiPKEHNX TPy acollialii.

Y mporeci MpoBEACHUX OCHIDKEHb TaKOX BCTAHOBJIEHO, IO B JICOBUX (PITOIIEHO3aX
JliBoGepexxnoro Ilomicest peanisyeTbesi e Kijgbka MoOJeNeH, sKi BioOpa)katoTh OCOOIMUBOCTI
MIPOCTOPOBOTO PO3TAlIyBaHHS SpYCIB JEpEeBOCTAHY 3a BIJHOIIEHHSM OJMH 1O OJHOTO.
JIBOsIpyCHHMM JiepeBOCTaHaM BiAMoBinaroTh Tpu Moeni: A, B, C (puc. 1).

Jns mozmeni A xapakTepHa 4YiTKa IMPOCTOPOBA BiIOKPEMJICHICTh SIPYCiB OJUH BiJl OJHOTO.
VY mozneni B o¢ikcyerscss HaOMMKEHHS BEMTUYMH MIHIMaJIbHOI BHUCOTH JEpeB, AKi (OPMYIOTh
nepmuii (BepxHiil) spyc, 1 MakCUMaJbHOI BHCOTH JI€pPEB, MpPEACTaBICHUX y APYromy spyci.
st mogeni C xapakTepHe YiTKO BHPAXXKEHE «I1epeKpUBaHHS» APYCIB 1, BIAMOBIIHO, TOCTYIIOBUI
KOHTHUHYaJIbHUI mepexig Big oAHOro spycy no iHmoro. lle BizOyBaeTbcs 3a paxyHOK
HE3HAYHOTO TEPEBUIICHHS MaKCHMalbHOI BHCOTH JIepeB, SKi BIATPAalOTH TPOBIAHY pOJIb Y
¢dopMyBaHHI JpYyroro (HHXKYOro) spycy, 1 MIHIMAJIBHOI BHCOTH JEpEB, MpPEICTaBICHUX
y nepmiomy sipyci. KokHa 3 nmx wmopmeneid Moxke OyTH peasli3oBaHOIO 1 B TPHUSIPYCHHX
JepeBocTaHax. ¥ 0ararosipyCHUX Jicax LIJIKOM MOXJIMBOIO € OJJHOYACHA MPEJICTaBIECHICTh yCiX
WX MOJEIEH y pi3HUX KOMOIHAITIsX.
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A.
1 apyc
Max h
Min h
2 spyc
Max h
Min h
B.
1 sapyc
Max h
Min h 2 apyc
Max h
Min h
C.
1 sapyc
Max h
2 sipyc
Min h Max h
Min h

Puc. 1. Mogeni (A, B, C) MOXIMBOTO TPOCTOPOBOTO pO3TAlTyBaHHS SIPYCIB JEPEBOCTAHY
(Max h — makcumanbHa BHCOTa JiepeB MeBHOTo spycy, Min h — wmiHimMansHa BUcCOTa JepeB
MIEBHOTO SIPYyCY).

JlicoBi (iTo1IeHO3U 3 JBOSAPYCHUM JEPEBOCTAHOM HaiyacTille BiANoOBiAa0Th mMozeni A. Bona
XapakTepHa JIJIs IEPeBOCTaHIB JAesikuX (piTormeno3iB rpyim acoriaiiii Pineta (sylvestris) moliniosa
(caeruleae), Querceto (roboris) — Pineta (sylvestris) vacciniosa (myrtilli), Acereto
(platanoiditis) — Querceta (roboris) coryloso (avellanae) — aegopodiosa (podagrariae), Acereto
(platanoiditis) — Querceta (roboris) stellariosa (holosteae), Betuleta (pendulae) vacciniosa
(myrtilli), Populeta (tremulae) stellariosa (holosteae). BeprukanpHa CTpyKTypa, SiKa Maibke
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MOBHICTIO BIJIOBIJa€ mapameTpam Mmojeni B, xapaktepHa aist (iTOIEHO3IB TpylnH acowiarii
Querceta (roboris) convallariosa (majalis), a momem C — ¢iromenosiB rpymnu acorianiii Pineta
(sylvestris) franguloso (alni) — vacciniosa (myrtilli).

VYHacHiIoK NPUPOTHUX YMOB 1 OCOOIMBOCTEH BEACHHS JIICOBOTO TOCIIOAPCTBA, JTOBIOTPUBAINI
9Jac OpiEHTOBAHOTO B MEPIIY Yepry «Ha COCHY», Ha TepeHax JliBoOepexxnoro [lomices Ykpainu
JOCUTHh TIOUIMPEHUMH € JIICH i3 OJHOSPYCHHMH JIEPEBOCTaHAMH, COPMOBAHUMH BUKJIFOYHO i3
JIepeB OJHI€T KOTOPTH. 3a pe3ylnbTaTaMu JIOCIHIKEHb, 3IHCHEHNX B IHIIOMY perioHi YKpainu —
3axignomy Ilomicci, B.. Ikymop [19] 3a3Hauae, 1m0 copoIneHHs CTPYKTYPH COCHOBHX JIICIB i
30iJHEHHSI PI3HOMAHITTS ACPEBHHUX IOPiJ, NPEACTABICHUX Yy IXHBOMY CKJaJi, € OIHHUM i3
HACJIIIKIB TIEpEeBa)KaHHS TYT JIICOBUX KYJIBTY].

[TepcrieKTHBOO TONANBIINX HAYKOBHX JOCHIIPKEHb € pO3po0Ka y3araIbHIOIYHX MOJeei
BEPTUKAIBHOI CTPYKTYpPH JICOBUX (DITOIIEHO3IB 3 OXOIUICHHSM YCIX spyciB (Bix TpaB’siHO-
MOXOBOT'O JI0 JiepeBocTany). Taki Mojeni MOXYTh BUSBUTHCS KOPUCHUMH IPH TOTIUOICHOMY
JOCTIPKEHH1 IPOIECY JIICOBITHOBIIOBAIBHOI IMIUIEMEHTAIT].

BUCHOBKUA

1. Ha ocHOBi ypaxyBaHHSI NpEACTaBIEHOCTI B CKJIaJi JAepeBocTaHiB JiciB JliBoOepexHOTo
[Tomicest YkpaiHu 0COOMH KOTOPT MOJIOJMX Ta F€HEPATUBHUX JIEPEB 3alpPOIIOHOBAHO 16
y3arajJpHIOIOUMX  MOJENeld BEepPTUKAIbHOI CTPYKTypu. Y  JicoBUX  (DITOLIEHO3aX
JOCTIDKYBAHOTO PETioHy (haKTHUYHA SPyCHA OpraHisailisi IepeBOCTaHIB BiIIOBIIA€ TUIBKH
CIMOM 13 HHX.

2. 3a 0co0IMBOCTAMH TMPOCTOPOBOTO PO3TAIIYBAHHS SPYCIB JEPEBOCTAaHY 32 BiAHOIICHHSIM
OJMH 10 OJHOTO BH3HA4YEHO TpH 0a3oBi Mojeni. HaliwacTime BepTHKambHAa CTPYKTYpa
JIEpEBOCTaHIB BINMOBiNA€E Ti MOAENi, fKa 3acBiAYye HASBHICTh YITKO BHPaKEHOI
IIPOCTOPOBOI Bi1JIOKPEMIIEHICTh SIPYCiB OJJUH BiJl OJTHOTO.

3. JlepeBocTaHm 3me0iNBIIOrO MAalOTh CIPOIIEHY BEPTHKAIBHY CTPYKTYpPY Ta SPYCHY
Oprasizaifito, MmO € OJHHMM 13 HACIiJKIB TPUBAIOrO TOCIOAAPCHKOTO BTPYYaHHS Ta
CTBOPEHHS IITYYHUX JIICOBUX HACAKEHb.

4.  BeprukanbHa CTPYKTypa AEPEBHOTO SIPYyCYy 3aKOHOMIPHO YCKJIAQJHIOETHCS MPH 301IbIICHH]
BHUJIOBOTO PI3HOMAHITTS JIICOYTBOPIOBAJIBHUX BHJIB Ta B MIPY 3pOCTaHHS KOTOPTHOT'O
PI3HOMAaHITTS IepeB, 110 CBOEIO YEPTOI0, € MO3UTUBHUM IS MIJBUIICHHS CTIHKOCTI JIICIB.

5.  VYcknaJHEHHsS BEPTUKAJIbHOI CTPYKTYpU Hajaajal MO)Ke BIJOYTHCS 3a YMOBM aKTHUBI3allil
Ipoliecy MPUPOTHOTO BiAHOBIEHHS, Y PE3Yy/bTaTi SIKOTO MijJ HAMETOM 1 Y BEpXHIX sApycax
TakMX JICIB OyJIyTh HasBHI PI3HOBIKOBI Ta pI3HI 32 PO3MIPOM OCOOMHHM PI3HUX KOTOPT
MOJIOJIOTO TOKOJIIHHS, 3/1aTHI aKTHBHO «BiJpearyBaTH» Ha INpolec pyHHaIii BEpXHbOTO
SpyCy I€PEBOCTAHY 1 3aiiHATH Miclle MATEPUHCHKUX JEPEB.
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BHUMOI'H 1O O®OPMJIEHHSI CTATEHR Y “BICHUK 3AIIOPI3BKOI'O
HAIIOHAJIBHOI'O YHIBEPCUTETY”
(CEPIA ““BIOJIOI'TYHI HAYKHN”)

o npyKy npHiMaroThCs CTaTTi YKPaiHCHKOIO, POCIHCHEKOIO Ta aHTIIHCHKOI0 MOBAaMH, IO BiZITOBIAIOTh TEMATHUIII cepil BUIAHHS
1 MICTATH HOBI HayKOBI pe3yJIbTaTH, HE OITyOJIIKOBaHI paHiIlle.

3a CTPYKTYpOIO CTaTTsl Ma€ BiAMOBIAaTH BHUMOTaM, 3aTBEpKEHMM mocTaHoBow mpesunii BAK Vkpainu Bix 15.01.2003 p.
Ne 7-05/1 «IIpo mimuineHHs BUMOT 10 ()axOBHX BHaHb, BHeceHHX no mnepenikie BAK Vkpainu», T00TO MicTHTH Taki
HEOOXiHi eJTeMEHTH:

= NMOCTAHOBKA leOﬁJIeMI(I Yy 3arajibHOMY BI/IFJ'[Hﬂi Ta 1i 3B’530K 13 BaXKITUBUMH HaYKOBUMMU YU NPAKTUIHUMHU 3aBAAHHAMU,

- aHAJI3 OCTAHHIX JOCTiIKeHb i myQuikamiii, B SKAX 3aI09aTKOBAHO PO3B’sA3aHHS JNAHOI MPOOIEMH 1 Ha SIKi CIIUPAETHCS
aBToD;

- BHJiJICHHS HeBHPilICHUX paHille YACTHH 3arajbHOI NPodJeMH, KOTPUM IIPUCBSIUY€EThCSA O3HAYEHA CTAaTTH;
- ¢opMy/IOBaHHA LiJIeH CTATTi;

- BHKJaJ OCHOBHOTO MaTepialy JOCTiIKeHHs 3 TOBHUM OOIPYHTYBAaHHSIM OTPUMaHHX HAYKOBHX PE3yJIbTaTiB;
- BHCHOBKH 3 JaHOTO JOCTI/DKSHHS i MePCNeKTHBH MOAATBINNX A0CTI/IZKeHb Y TAHOMY HAIPSIMKY.

Buknang marepiany cTarTi Mae OyTH MOCTITOBHUM, JIOTIYHO 3aBEPILCHHM, 13 YITKHMH (POPMYIIOBAHHSAMH, IO BHUKIIOYAIOTH
nmoJBiifHe TiyMaueHHs1 ab0 HempaBHJIbHE PO3YMIHHA iH(POpPMAIIil; MOBa TEKCTYy Ma€ BiAMOBINATHU JIiITEpAaTypHHUM HOpMaMm, OyTH
npodeciiiHoIo 1 TakoHIYHOI0. ABTOP 3000B’sI3aHMUH 3a0€3MIEUNTH BHCOKUIT HAYKOBHUH PiBEHb BUKJIAJICHOTO MaTepiaiy, ITIOBHOTY i
CHCTEMHICTh BHCBITJICHHS IHTAHHS, JOCTOBIPHICTh pPE3yJbTaTiB 1 JaHMX, IO HABOIATHCS, NPABIJIBHICTh LUTYBAaHHSI Ta
MIOCHJIaHb Ha JiTepaTypHi [pkepena. CTaTTi myOIiKyIOTECSl MOBOIO OpHUTiHATY.

1. MAKET CTOPIHKH

Jnst opuriHan-MakeTa BAKOPUCTOBYETECS opMat A4 3 MoisaMu 3 ycix OOKiB - 2 cM. [yt BUIIIEHHS OKpeMuX
€JIEMEHTIB CTATTi 3aCTOCOBYIOTHCS TaKi TApHITYPH, pO3MIpH NIPUQTIB Ta HAYSPTAHHS:

- g YIK: Times New Roman, - 12 rrt, HeXXMpHUH, yCi TIPOITUCHI;

- 3aroJOBOK CTaTTi - 14 nT, HAMIBXUPHUH 1O LEHTPY;

- IS Mpi3BHIL, iHimiamiB aBTopiB, - Times New Roman 12 o, yci crpousi;

- HasB i agpec opranizariii: Times New Roman, - 12 mrt, yci ctpouHi, Kypcugom;
- ajapecu enektpoHHoi momti: Times New Roman, - 12 nit, yci crpousi;

- IS 3arOJIOBKIB QHOTAIlM, MPi3BHII aBTOPiB, HA3B 1 aJpec opraizailiii Ta TekcTy aHoTarliii: Times New
Roman, - 10 it karouosi crnosa - Kypcusom, MKPSIKOBUHN 1HTEPBAIT - OIMHAPHUM;

- OCHOBHOT'O TEKCTY, BHHOCOK, IIOCHJIaHb, IIAMUCIB 0 PHCYHKIB Ta HAAMUCIB Hajx TabmumsaMu: Times New
Roman, - 14 or.

- IS MiI3arojioBKiB - 14 nT, HaMmiBKUPHUH, YCi IPOITHCHI;
IaTepBan Mixk ab3anamu - 6 T, MDKPSIIKOBHI 1HTEPBA - TOTYTOPHUH.

V pasi HeoOXigHOCTI Ui mpU(TOBUX BUAUICHb Y TAONHMILIX 1 PUCYHKAaX NO3BOJIETHCS 3actocoByBatu mpudT Courier New.
JUTs. CTUITICTHYHOTO BUAUICHHS (PAarMEHTIB TEKCTY BXKHBAIOThCS HAYEPTAHHS: KYPCUB, HAIiBKUPHUHN, HAMIBKUPHUN KypCHB 3i
30epekeHHSIM TapHITYpH, po3Mipy MpUTY Ta iHTEpBaTy ad3aiy.

2. TAHOI'PA®CBHKI INIOI'OJKEHHSA TA CTIAJIL
YK BKazyeThcs B IEPIIOMY PSITIKOBI CTOPIHKH 1 BUPIBHIOETHCS 32 JIIBUM KPaeM.
3aros10BoOK cTaTTi HAOUPAETHCS B HACTYIMHOMY 3a Y JIK psaKoBi 1 BUPIBHIOETHCS MO IIEHTPY.
VY TpeThOMY PSIKY 3 BUPIBHIOBAHHSM I10 LIEHTPY 3a3HAYarOTHCS MPi3BUINA, iHiliaH aBTOpIB.

Y HACTYIHOMY PSIKY PO3MIIIYEThCS iH(POPMAILS MO0 MOBHOI aJipecH Ta HA3BHM OpraHiaiii, Ae mpamioe
(HaBYA€ETHCA) ABTOP, KA TAKOK BUPIBHIOETHCS 110 LICHTPY (KYPCUBOM).

UeTBepTHii PAIOK MICTUTE adpecy enekmpoHHOL nowmy agmopie, po3TalloBaHy IO IICHTPY.
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Jaii po3aMiniyroThcs aHoTaii (1Mo 5 peyeHb K0kKHa) YKPaiHChKOI0 Ta pociiicbK00 MOBaMH

3 KIIOYOBUMH cloBaMu. Ilepuioro ciii po3MilllyBaTH aHOTAIll0 MOBOIO OpWTiHANY, Heped HACHYRHON
anomauicto NoBUHHA OyTW BKa3aHa Ha3Ba CTATTi, MPI3BUILA Ta iHIIaJK aBTOPiB, MOBHA aJpeca Ta Ha3Ba
YCTaHOBH.

I3 HactymHoro a0zaly TOCHIIOBHO HaOHparOThCs 1 BHUPIBHIOIOTHCS 1O ILIMPUHI 3arojOBOK CTaTTi
AHIUIICLKOI0 MOBOIO, TPAHCIITEPOBaHI MNpi3BHUILA, iHILiaJIM aBTOPIB, HA3BU 1 afpecH OpraHizamii, sxi
MMOBUHHI OYyTH TpeACTaBICH] aHTITIMCHKOI0 MOBOKO, Y TOMY YHCIII KpaiHa i MiCTO, 32 BUHATKOM Ha3BHU BYIIHII,
sIKa TOAAETHCS TPAHCIITEPALII€IO.

I3 HacTymHOro psimka po3Mimnyerbesi posmmpeHa (1,5 cTopiHKH) aHOTAIlsl 3 KIOYOBUMH CIIOBAMH
aHTIIHCHEKOI0 MOBOIO.

IIpu nmoaanHi cTarTi aHIIiliCbKOI MOBOIO, aHOTAIlli aHTIIIHCHKOI, YKPATHCHKOIO Ta POCIHCHKOI0 MOBaMH
MOBUHHI OyTH OZIHaKOBI Ta iHPOPMATHBHI. [X 00csAT HOBHHEH OyTH He OlbIe I’ ITH PEYCHb.

[Ticns aHOTAITH 3 203211y BHKIIAAA€THCS OCHOBHUN TEKCT CTATTI.

OcHOBHHH TekcT craTTi mnoBMHeH MaTth Taki pos3mimn: BCTYII, MATEPIAJIM TA METOIU
JOCJIJIZKEHHS, PE3YJIbTATU TA IX OBI'OBOPEHHSI, BUCHOBKHU, JIITEPATYPA,
REFERENCES.

3azonoeéku nayxkoeux cmameil TIOBUHHI OyTH 1H(QOPMATHBHHUMH Ta MICTHTH TUIBKH 3arallbHOTIPHIHATI
CKOpOYEHHs. Y TepeKiai 3arojoBKiB cTaTel aHITiMChKOI0 He OBUHHO OYyTH HISKUX TpaHCIiTepaliil, okpiM
HeMnepeKJIaJHuX Ha3B BJIACHUX iMEH, MpWJaliB Ta IHIIMX OO0’ €KTiB, 10 MAlOTh BJIACHI Ha3BH, TaKOX He
BHKOPHUCTOBYETHCS HENEPEKIIAAHUH citeHT. Lle cTocyeThes TakokK aHOTamii 1 KITFOYOBHX CIIIB.

Hanpuxiaui  posairy BCTVYII notpiOHO 3a3Ha4uTé  MeTy MOCTIIKEHHs, a HANPUKIHIL PO3ALTY
PE3VJIBTATH TA IX OBI'OBOPEHHHI - nepcrnieKTUBH MOAAJBIINX JT0CTi/IZKEHb.

Intocmpauii MaroTh OYTH OpPHUTiHAIBHUMH pPHUCYHKaMH abo ¢oTorpadismu. Potorpadii ckanyrotscs y 256 rpapamisx ciporo.
Lmoctpanii po3TanioByroThCS y BIANOBIIHUX MICISX TEKCTY CTATTi (II0 MOKJIMBOCTI yropi CTOPIHKH) 1 IIOBHHHI OyTH HixnucaHi
Ta TMOCIIZOBHO TNpOHyMepoBaHi apabcbkumu 1mbpamu: Puc.l, Puc.2. Homep puCyHKYy Ta WIiONHC pPO3TAIIOBYIOTHCS
Oe3mocepenHp0 Tix pucyHKOM. KOXXeH PHCYHOK Ta MIAMUCH IO HBOTO BKIIOYAIOTHCS IO TEKCTy IyOmikamii. CTBOpeHHS
rpagidHuX 00’ €KTIB MOXE 3IHCHIOBATUCS OyAb-sIKNM TpadigHuM pemaktopoMm y ¢opmari BMP daiiniB. BukoHaHHS pHUCYHKIB
3acobamu Microsoft Word s3milicHioeTscst 4depe3 BUKOpHUCTAaHHS Komanz maHeni «PucoBanmey. Iligmucu 3miHCHIOIOTHCS
koMmaHAo0 «Haamuce». Yci rpadidyHi KOMIIOHEHTH PHCYHKA 1 MINHCH 00’ €IHYIOTHCS KOMaHaolo «['pymmupoBaTh» (MEHIO
«JleictBust» Ha maHeni «PucoBaHue») 1 MONAIOTHCA y BUIVIAAI OJHOTO rpadiuHOro 00’€KTa, MPHB’S3aHOrO JO TEKCTY 3
00TiKaHHSM 3BepXy i 3HHM3Y. lrocTpanii MatoTh OyTH HiAroTOBaHI Ta MacIITa0OBaHI TAKMM YHHOM, 1100 po3MipH OYKB TEKCTY Ha
ITIOCTpaLisiX HEe MePEBUIIyBAIN PO3Mip OYKB OCHOBHOTO TEKCTY cTarTTi Oinbut Hixk Ha 50%.

Tabauyi po3TanioBYIOTECS Y BiHOBIIHUX MICHSX TEKCTY CTAaTTi (IO MOXJIMBOCTI Yropi CTOPiHKH) i MOBHHHI MaTH Ha3By Ta
OyTH MOCTIIOBHO MpOHYMepoBaHi apabchkumu mudpamu: Tabmuis 1, Tabmuis 2. Homep Ta Ha3Ba TabaHIll PO3TAIIOBYHOTHCS
0e3mocepeTHbO Hall TaOIHIITMH.

IHocunanna na nimepamypti 0xcepena nociiIOBHO HyMEPYIOTHCS apaOChbKUMH IM(GPaMU B TIOPSIKY MOSBU B
TEKCTI CTaTTi 1 3a3HAYAIOTHCSA Yy KBAAPATHUX NYXKKAX, B SKAX BKA3yIOTHCS IOPSIKOBHN HOMEp DKepena.
[Tepenik JriTepaTypHUX JKEpET MOBOIO OPHTIHANY TOJAETHCA B MOPAAKY 1X HyMmepallii Mmicisi OCHOBHOTO
TekcTy ctarTi 3 mimzaronoBkoM: «JIITEPATYPAy, skuil BHPiBHIOEThCS MO LieHTpY. CIHMCOK JiTepaTrypH
opopmmoeThes Binnmosigao 10 ACTY I'OCT 7.1:2006 “Cucrema cranmaptiB 3 iH(popmanii, 0i6aioTedHoi Ta
BHIAaBHUYOI cmpaBu. biOmiorpagiunmii 3amuc. bibmiorpadiunmii omuc. 3aranbHi BHUMOTH Ta IIpaBHIIA
CKJIaaHHA .

I3 HacTymHOro a03ally TMOJA€ThCS TEPENiK JITEpaTypHHX JDKEpeNl JIATUHUICID 3  MiA3ar0JIOBKOM:
«REFERENCESY, sikuii BUpiBHIOETBCS IO IICHTPY.

AHOTaIii, KIOYOBiI CJIOBAa, OCHOBHHHM TEKCT CTaTTi, INEpeJiK JHNTepaTypHUX [PKepel MOBOIO OpHUTiHANY Ta JIATHHHUIICIO
BUPIBHIOIOTHCS 3 JIIBUM Ta IIPAaBUM KpPasiMU.

IIpu odopmiieHHi cTATTI He JOMYCKAETHCA!

- IIKPECITIOBaHHS B 3ar0JIOBKAX, MIAMKCAX 1 HAIHICAX;
- TI0YaTOK CTOPIHKU HE3aBEPIICHUM PSIKOM;

- TIEPECHOCH CJIiB Y TEKCTi CTaTTi;

- 3aKiHYeHHs CTOPIHKM OJHUM a00 JEKUIBKOMA TOPOXKHIMHU PAJIKAMH, 32 BUHATKOM KIHIIS CTATTi Ta BUMAJKIB,
CIIPUYMHEHHNX HEOOXiHICTIO YHUKHEHHS BUCSYMX IT1/[3arOJIOBKIB Ta MOYaTKy ab3aily B KiHI[l CTOPIHKHY;
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- YacTe BMKOPHCTaHHS BHHOCOK, sIKi TIOBMHHI PO3IIISIATUCS SIK BUHATOK 1 BXKHBATUCS TLIBKH y BHIAAKY
JIHACHOT HEOOX1THOCTI).

IlpuiioM cTateii 10 aApyKy 31ilicCHIOEThCS pefaKliiiHO0 KoJerielo Bichuka 3HY npu HasiBHOCTI Takux
JAOKYMEHTIB:

1) texer crarri (erexkmponnuu, y ¢opmari rtf) Hagcunaerbcs enekTpoHHO momroro. Hassa (aitna
NOBHHHA MICTHTH TPAaHCIITEpOBaHE MpPi3BHUIIE MEPIIOro apropa:  (Hampukiaazd: lvanov_stattya. rtf);

2) BimoMocTi mpo aBTOpa (aBTOPIB), IO MICTATH TaKy iH(pOPMAIlIO: Mpi3BHIIE, iM’s, IO OAaTHKOBI; Micie
poboTi abo HaBYAHHS, MMOCaja, HAYKOBUH CTyIiHb, BUCHE 3BaHHS, ajapeca s JHCTYBaHHs, KOHTAKTHI
TenedoHHU 3 KOIOM MicTa, a60 MOOLIBpHUIA; (Hanpukian: lvanov_avtor.doc);

3) BHUTHAT i3 MPOTOKOJY 3acimanus kadeapw/Biamiay/1abopaTopii 111010 peKOMEHIAIlT CTaTTi 10 APYKY.

OmnJiara 3a myOJIKaIifo 3JIMCHIOETLCS TICHS MPUHHATTS PIIEHHS PeIaKIifHOi KOoJleril Mpo peKOMEHAaIlio
CTaTTi JI0 ApYKY. 3TiTHO 3 BUMOTAMH JI0 APYKY ITPUHMArOThCs cTaTTi 00caroM 110 12 cropiHok. SIKmio craTts
Mae OubIIniA 06csT, KoykHa ctopinka (13-ta, 14-Ta TOI0) CIIavyIoThCs J0AaTKOBO.

CrarTi, peKOMEHIOBaHI IO OPYKY PEHAKUIHHUMHU KOJETiSIMH, HMPOXOISTh pearyBaHHSI, KOPHTYBAHHS Ta
TEXHI4YHY BEPCTKY 3T1THO 3 BUJABHUYUM (POPMATOM 1 TaOIOHAMU BUAAHHS.

Harapyemo:

Jo myOuikamii mpuiMaIOTBCS CTaTTi, IO BiI3HAYAIOTHCS BUCOKHUM HAyKOBHM PIBHEM MIATOTOBKH, MICTSThH
MINOOKUH caMOCTIHMI aHaNi3 Cy4acHUX MPOOJIEeM PO3BUTKY HAYKH.

VY craTTax 1 MOBiAOMIIGHHSX BUCIOBJICHI MOTJISAM iXHIX aBTOPIB, sIKi HE 3aBXKIW 301raroThCs 3 MOTISIAMU
penaKiii.

ABTOp Hece BiANOBINAIBHICT 33 JOCTOBIPHICTh (DAKTHUHMX JaHUX Ta iH(pOpMaIii, 0 MICTAThCA B CTATTIX,
YiTKICTh BUKJIAly TEKCTY, IUTYBAHHS, a TAKOX 38 MOBHOCTWJIICTUYHUI PiBEHb HAITUCAHHS MaTepiaiB.

Penaxiiifina KoJeris 3MiHCHIOE 30BHINTHE Ta BHYTPIITHE pEIeH3YBaHHS CTaTed Ta 3aJIMIIae 3a cOOOK0 TPaBo
BiJIMOBIIATH B iX OIMyOJIIKYBaHHI y pa3i, KOJIA CTAaTTi HE BiIIOBIJAaIOTh BUMOT'aM.

Bionosioansui pedakmopu: 3adoposxcusa Bikmopia FOniiena — 097-166-25-85; 098-549-01-09
Jlebeocea Hamanin Isaniena — 050-97-00-01
Enexmponna nomma: zadorovic@gmail.com; zadorovic@rambler.ru; lebnatalya@yandex.ua

Aodpeca pedakyiiinoi padu 6ionoziunozo gpaxynememy: syn. Iozons, 62 (1l xopnyc 3HY), k. 107, Vrpaina,
69600, m. 3anopiscocs.
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